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A 2 Meter Half-Kilowatt

for $1 per Watt
Build this VHF amp using vacuum-tube technology!

by Steve Katz WB2WIKJ6

Photo A. Top view of the RF deck. TI,e 8560A external anode tetroae is visi­
ble at crnt~r, with the plate tank circuit 10 the right.

Everybody wants a stronge r signal, and
those operating 2 meters are no e xcep­

tion. In the car, it is economically feasib le to
ron 170 watt s RF ou tput power or so on the
144 MHz band before the law of diminish­
ing returns sets in . So lid-stale "brick" ampli­
fiers. which are powered by 13.8 volts DC,
abound. These little amplifiers cost about $2
to $2.50 per wall new, and o ften include a
bui lt-in receiver preamp.

For the home station, tube-type amps are
much more efficie nt than solid-stale amps.
Example: Let's say you intend to use a 170­
wan-output "brick' amplifier at home. and
its RF drive (input level) requirement is 30
watts to achieve full output. The amplifie r
requires a regulat ed source of 13.8 VDC,
and draws 27 amperes at full power. To gen­
erate this 373 watts of DC power. you use a
commercial ly-manufactured linear power
supply that , to de live r 13 .8V at 27A, re­
quires an input of 117 VAC
at 5 amperes. So. to run a
measly 170 walls RF output
powe r you arc consu ming
585 VA (volt-amperes, the
AC eq uivalent of watts) ev­
ery time you "p ush the pick­
le." To ge ne rate that 30
watt s RF drive into the am­
plifier you are probably con­
su mi ng at lea st 100 VA
more. So. 10 run 170 watts
RF output. you are consum­
in g 685 VA o f AC power,
which is an overa ll efficien­
cy level of about 25 %.

T he so lid -st a te " brick"
ampli fier is a convenie nce
w hich requ ires no lu nin g
across the band. but its effi ­
ciency isn ' t very good. and
gets much worse at lowe r
power levels. If you want to
ron higher power, the over­
all cost of doing so will sky­
rocket into the $3+ per wan
range as the regulat ed DC
power supply requirements
become unw ieldly. I can un-

derstand us ing solid-slate amps for the car,
truck. boat, or RV, since the normal power is
13.8 VDC. But at home, when you use an
o u tboard so li d -s ta te amp. you are firs t
down-converti ng po wer from 117 V (or
234V) AC to 13.8 VDC, then up-converting
that to useful RF energy.

While modem "switch-mode' regulated
power supplies are 90% efficient, most hams
aren't using these because of their cost. In­
s tead. they're using old -fashioned "series
regulator" linear power supplies, which are
terribly inefficient, wasting a lot of power as
heat. Not only that, but the " no- tune" so lid­
state a mps c an on ly be optimized at one
po wer level (typically the highest power
they can run ) and lose efficiency quickly as
the power level is reduced. The no-tune so l­
id-slate amps will not allow you to transmit
into a mi smatched load, shou ld you ever
need to, beca use they all have VSWR pro-

tec tion ci rcuits in them that shut down if the
SWR gets high. Most also include a thermal
overload protection circuit which shuts them
o ff if they ge t 10 0 hot- and they do gel
mighty hot, especially under high duty-cycle
service . Yuck! What's a ham 10 do?

Tube Amplifiers
How about taking a giant step backwards

in technology and using a tube amplifier in­
stead? Tubes are still heavi ly used in modem
hig h-powered transmitters and amplifiers,
and for good reason: They lend (0 develop
more gain and operate at higher efficiency
level s, es pecially at higher radio freque ncies,
than transistors do. Not only that, but reason­
ably-priced tubes are avai lable that will op­
erate at a linear I kilowatt outpu t (per tu be)
without the need for co mplicated combining
networks and extremely high-current regu­
lated DC power supplies . (To ron I kw out­

pUI po wer at 50% stage effi ­
ciency using 28 VDC transt s­
la rs requires a 7 1.4 amp power
su pply. the cost of which could
exceed that o f the rest of the
amp lifie r.) Sure . lube a mps
usually require tuning , but in
the shack, where the operator
has access to a wattmeter and
tuning controls. this is not a se­
rious drawback.

How efficient can we mak e a
2 meter tube amplifier? V~ry ef­
ficient. We can use a tu be cir­
cuit that is abou t 65% efficient
running class AB2 , and a pow­
er supply that is 90% efficient.
U nder these cond itions , that
400 watt amp would consume a
mere 684 VA of AC power, an
o ve ra ll e ffic iency le vel o f
58.5% (co m pa re th i s to the
25% so li d-s tate sce na rio de ­
scribed earlier). This will gen­
erate far less heat, and result in
a much lower el ectric bill for
the operator. Can this be practi ­
cal? Surely.

T he re are two mo re neat
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chimney, precisio n-made anode resonators
and so forth. but ",h\'? There are plenty of
commercially-made surplus RF amplifiers
out there which will tune up on 2 meters,
available for less than the cost o f a single
lube. Problem is. most of the surplus comes
without documentation. and often without a
power supply. Many times a power supply
was so big and he avy it was le ft behind
when the a mplifie r was remo ved . Some­
times the original power su pp ly was de ­
signed to be used on so met hing other than
standard 117 VAC power, Still, it is easier to
find a high-powered " RF deck" (ampli fie r
without a power supply) than it is a co m­
p lete uni t. So if you find a surplus " R F
dec k" for a good price. don' t hesitate to buy
it; the power supply is the easy pan and.
along with control ci rcuitry. mete rs. and a
relay or two. it can be converted into a great
base-station amplifier for lill ie cost or effort.

I stu mb led across a beautiful VHF RF
deck at the local swap meet. I' ve seen simi­
lar units at the Dayton Hamvemion and in
the pages o f various surplus out let catalogs.
If you want to find a 2 meter RF deck , the
key is to look for one that origina lly covered
the 150 MHz band (typically 150-174 MHz)
so litt le or no conversion to the RF circuitry
will be required, T he deck was unlabeled ,
but it looked like a V HF uni t. and a quick
check with my trusty Millen 9065 1 grid-dip
meter confi rmed that its p late tank circuit
resonated at ISO MHz. When I got il home. I
checked the tu ning range of both the input
and output circuits and was pleased to find it
tuned right down to 140 MHz without mod i­
fication.

Thi s deck (sec photos) cost
me $ 100 , and was wort h t he
pr ic e , s ince i t c o n tai ne d an
Eimac 8560A conduction-coo led
power tetrode that normally re­
ta ils for about $ 190; plus. the
mat ing tube socket. bery lliu m­
ox ide the rmal link. anode heat
sink. and all tuning circuitry.

The 8560A is a conduction­
cooled version o f the famous
4 CX 250B, and its rating s a re
ide n tical . bu t i t re q uire s no
forced-a ir cooling, blower. ai r­
system socket o r chi mney. It is
rated for li terally unli mited an­
ode power diss ipation. as long as
the anode and base seal tempera­
tu res can be mai ntained below
250 degrees C. and this wilt be a
functio n o f po wer input , e ffi ­
ciency. and the size o f the heat
sink used. In the unit pictured, I
was able to run 400 war ts RF
output power for about 20 min­
utes before the heat sink. became
uncomfortab ly warm-that 's
when I decided 10 add an o ut ­
board " muffi n fan" to blow a
cooling airstream across the heat
si nk. If you lind a deck with a
d ifferent tube (e.g. . 4X 150A;
7034; 4CX250B ; 7203; 7580W;

Finding an Amplifier

We could sian " from scratch" and bui ld
an amplifier from sheets of alumi num. using
a s pe c ial (a nd co stly) tube soc ke t with
sp ri ng-finger s toc k contacts, an ai r d uct

tra nsis to r will surv ive. Ever see the ou t­
put power o f your solid-Slate amp sia n to
fall off as it gets hot ? This won 't happen
with tubes.

F'811re J. Pkue and screen circuu for 2m halfkilowafl ump power supply.

things about tube s. If operated in driven-grid
con figuration , man y power tetrodes will de­
velop abou t 20 d B gai n. Additionally. tubes
don't mind heal; in fac t, Ihe y need it to
work. While transistors must be derated for
operation at high tem peratures. and will fail
if operated too hot. tubes don't require such
derating and most power tubes are intended
to be ope rate d at seal tempe rature s e x­
ceeding 200 degrees C . w here no normal

Photo B. Side \';e", of the RF deck. Note lht' twu panel meters, Rf- /N and RF OUT jacks.
lIIeter wiring, and Dow-Key RF relays.

:::@ '"
HVR1 +2 ,2KV

"
..

l:: 1500
+~~ ~~~ +c;l +~ .~~ "'

-.L
t-- - •

11~11:: 1 ~~0 " " " " " -
A'

HVR 2
A' R> "' .. "'

0'" "'
•

r a ~'~ "' I HVj

-

~II~ " -0'
.-

c'f Lj 0'
117 ~

02 ~..
'~ '0,C'

I
+320V

-
"

- E G 2

0'- f- A"

~
sr .c.c

( " "CND- 1:--
•

42 73 Amateur Radio Today . April, 1994



' C

R21 - R2'

"

..ntenne

' 0

R27 _ R2$: 3 • n o otlm. :ZW, c..­
Use SI>Or'I~. For Al II

R..-,.. s ....... In
Ste"db,lRecejve Poe Ilio n

R22 _ R:le

' Opllo..: Add AtI...u. lo< AI Amp Input

resistors and a 250k ohm calibration p0­

tenuomerer, which is used to adjust the me­
ter for accuracy. Because J wanted to meter
both high voltage and plate current remotely
from the power supply (the meters are on the
RF deck), I used a separate '<B-" (high volt­
age return) lead in the power cable between

"mpt ille.
•

R1T _ R21

.0

"
' C

Figure 4. Station connection/or 2m haifkilowan amp.
R22 _ R:le: 5 • 160 otlm. 2W. c..bon

R17 _ "21: 5 • 750 Onm, 2W. c._

.. .......--r--,
"

're
Po..e .
Su p ply

lot for a 500 rnA load. Each capacitor is par­
alle led by a 50k ohm, 20W wirewound resis­
tor to equalize the voltage across each one.
<Please note: Feel free to use something e lse,
i f yo u ha ve it . A
single, 20 JlF, 2500
10 3000 VDC oil -

wou ld se r ve th e
purpose here.) The
rect i fie rs a re
Scmtcch "Slimpac"
type SCH7500, rat­
ed 7 .5 kV a t 5 00
rnA each, found at
the local swap meel
fo r $ 2.50 each .
This approach was
cheaper and more
effective than using
big strings of low­
e r-voltage diode s
with bridging ca­
pacito rs and resis­
to rs . If you can't
find S lim pacs or
something similar,
"do yo ur own
thing" and come up
with ano ther so lu-
tion. In lieu o f each
Slimpac, four type-
I N40Q7 d iodes in
series with a 470k
ohm, 1/2 watt resis­
tor across each one
woul d work.

To me ter the B+

Flgurt' 2. Bias.filament, and control ctrcun for 2m halftitowan amp.

or 4CX250R) it should still work fine. but if
they require air-cooling you' ll need 10 make
sure thai the o riginal blower. chimney and
ductwork are operational.

I decided to make one initial change to the
RF ci rcuitry. I noted that the manufacture r
used mi ca chi p capacito rs to bypass the
screen pin of the tube at its soc ket, but used
no further decoupling close 10 the tube base.
This is a huge " no-no" that could resul t in
unstable operation, so I added a 220 ohm, I
wall carbon resistor in series with the screen
lead, right at the lube soc ket, and bypassed
the " power supply end" of this resistor with
a 0 .01 JlF, I kV ceramic disc capacitor (zero
lead length) to ground. This adds consider­
able RF decoupling for the screen and is rec­
ommended for any power tctrode that is not
ope ra ting grounded-grid . I'd fou nd from
many years of experime nting with similar
tubes that a carbon resistor works better than
an RF choke at this point in the circuit since
it offers more wideband decoupling with lit­
tle fear of resonance and regeneration (insta­
bility ). It is sa fe to use a resistor in the
sc reen lea d , as it is in the grid bias lead ,
since the current drawn by these elements is
very small .

The Power Supply

The next step was to design and build a
modest power supply for the amplifier. The
power supply circuit is very simple . The
high-voltage (plate) supply is a simple full­
wave , center-tap rectifier p rovid ing 2200
VDC at 500 rnA, filte red by fi ve 250 IJF,
450W VDC electrolytic capacitors in series.
The total Fi lter capacitance is 50 IJF. quite a
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Photo C. View [mm under tile power SIII'{'!.\' chassis. NOIe ,he six Photo D. The completed, modified RF deck 'lOW includes panel
high-voltage electroiytics. The bleeder resistors are on l1Ie mila side ",n ers, a grid bias adjustment (lot. and (f standby switch.
olrhe perfboard.

them, and measured I .. (plate current) in the
negative lead- lIl llch safe r than measu ring
in the " +" lead. which is float ing 2200 VDC
above ground!

The screen power sup ply is a full-wave
bridge rectifi er which develops +320 VDC
at about 25 rnA. It is not electronically regu­
tared. and many feel that screen supply regu­
lation is key to linearity in terrode amp li­
flers . However. it is very stable because the
supply is very well filtered by a 250 IlF ca­
pac itor and a 10k ohm. lOW "bleeder" rests­
lor provides a 32 rnA constant load. Thi s
load is abou t 10 times more than the screen
current drawn by the tube itself, so the sup­
ply voltage doesn' t change when the ampli­
fie r is run from "key up" to " key down ,"
Electronic regulation with gas tubes or zener
diodes wouldn 't be much better than th is.

For the screen current. negative-lead me­
tering is also used. I used the same 0-1 rnA
meier thai is used for plate current. with a
0.5 ohm, I wan precision resi stor as a meter
shunt. The shunt resistor is located in the
power supply. not across the meter itself. to
keep the return lead close to ground poten­
tial. Possibly the screen current needn't even
be monitored. since in operation the ampl ifi­
er rarely dra ws any measurable screen cur­
ren t. However, monitoring screen current is
useful for tuning the amplifier, You 'll also
note on the sche matic that I used a Jl I6
amp . fas t-blow fuse in the scree n re turn
lead. This will open in the unl ikely event the
tube tries to draw excessive screen current
(This se ries of tubes has grid and screen
structures which are far more fragile than
the cathode or plate, and excessive screen
curre nt destroys more power terrodes than
almost any other problem.)

By the time I wa s fini shed building the
plate and screen power supplies into the lit­
tle 1O~ x Ir x 3~ chassis. there wasn' t much
room left for the fi lament transformer and
grid bias power supply. Besides. I wanted to
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mount a "muffin" fan on the power supply
chassis to exhaust thc hot air generated by
the plate and screen "bleeder" resistors . Af­
ter all . 35 wans are being dissipated under
this power supply chassis. beg inning imme­
diately after the "ON" switch is thrown.

No problem: There was sufficient room
on and around the RF deck panel to mount
the rest of the components necessary for op­
eration. Before mounting sensitive parts like
meters a nd re la ys, I performed a ll the
dri lling and hole-punching. Punching the I­
3/4" holes requi red for the two meters was a
real task because this particu lar ampli fier
deck used a so lid-stee l I /S"-Ihic k panel.
Ugh ! Using a "wrench-hand le extender" on
the socket wrench turning the lead screw to
a chassis pu nch. and a fte r much grunting
and groaning, the meter ho les were finally
completed.

I mounted the fila ment transformer, bias
transformer. relay (to switch bias fo r the
tube and to activate the antenna relays) and
other components on the left-hand side of
the pa ne l and the rear chassis of the RF
deck . Wh y d id I use a 12.6 volt fila me nt
transfonncr for a 6 volt tube filament? Be­
cause I had one. that's why! And a conven­
tio nal fil ame nt trans fo rme r o f 6.3 volt s
would provide excessive voltage for the tube
filament. anyway- these tube filaments are
rated 6.00 VAC at 2.6 amperes and they do
not last long with 6.3 volts applied to them.
So, a small resistor (or a Variac on the trans­
former primary) would be required in either
case. I used 2,5 ohms total resis tance be­
tween the 12.6V transformer and the tube
filament : one 2,2 ohm, 20W and one 0 .3
ohm, 5W wtrewcund (precision) resistor.
both purchased from All Elect ronics for a
total of $2. This resu lts in exactly 6 volts AC
at the tube base.

I found a 120 V:IOV transformer for about
a dollar and used it . wired in reverse, 10 pro­
vide grid bias from a half-wave rectifier cir-

cui I. The bias rectifier and filte r produce
- 160 VDC (remember, grid bias is negative.
so the rectifier and capacitor must be wired
as show n) which is then adj usted to the
proper levels with a three-resistor voltage di­
vider made up of the 3,5k o hm. lOW; I k
ohm. 5W potentiometer. and 1.75k ohm, 5W
resistors shown on the schematic, The relay
K I switches the o perating bias to the tube
fro m -160 VDC (cutoff. fo r " standby") to
about · 55 VOC (-operere") when activated
by an outside keying source that simply goes
to ground on transmit. Most rigs have such a
keying line. The power fo r the re lay coil
co mes fro m a small rectifi er/ filter circuit
that is driven by the 12.6 VAC line from the
filament transformer. I al so used reverse­
voltage "spike" suppression (in the form of a
diode across the relay coil) to prevent "kick­
back" voltage from the relay coil from dam­
aging sensitive keying circui ts in the radio
used to key the amp.

Even if you don' t understand its theory.
you can make this amplifier work! If you
fo llow instructions and schematics exactly.
and have someone check your wiring. the
thing has to work. It's essentially foolproo f.

I used anot her set of contacts on relay KI
to provide +12 VDC for keying the antenna
relays. which a re a pai r o f co n ve ntio nal
" Dow Key" (Kilovac Corp.. Santa Barbara,
California) RF re lays which bypass the amp
on receive (" standby") and place the RF am­
plifier ci rcuit in the line on transmit. I also
ad de d a " sta nd by" s witch . Thi s s witch
breaks the DC line to the re lay KI so that it
will not key. even when the exciter is keyed
to transmit. Thus. with the switch in " stand­
by:' the exciter will run straight through the
antenna relays and run "barefoot"; with the
switch in "operate:' the amp will be keyed
into the line . Wh at could be simpler? (The
Kilovac Dow Key re lays are extremely high­
quali ty devices offering better performance
at VHF than the circuit-hoard-mounted rc-



(I) Be careful , There arc lots of hazards
associated with construction and operation
o f this eq uipment, especially when lethal
vo ltages are involved. Eve n the mechanical
wo rk can be hazardous : Yo u ' ll be using
hacksaw blades, drill bits, chassis punches
and o ther sharp too ls . Work slowly and
carefully, minding the o ld sa w, "Measure
twice, cut once," and you'll be more as­
surcd that all the cutting will be o n the
metal and nor o n your fi nge rs. Use only
high-voltage insulated wire for all the plate
voltage wiri ng; the correct wire isn ' t ex ­
pensive or rare.

(2) Don't operate high-powered equip.
ment without all shielding covers in place.
Load the amplifier only with a shielded
dummy load connected by a well-sh ielded
coaxial cable, or an antenna located at least
20 feet from your o perat ing position and
other people .

(3 ) Don't meter the B+1 If you want to
measure plate current, meter the B· (plate
voltage minus re turn lead) instead. Plastic­
faced meters are no t rated to with stand
2200 volts and represent a hazard.

(4) Operate only equipment using three­
wire AC power cords, with the ground lead
finnly connected to the power supply chas­
sis and the p lug installed in a three-wire
grounded outlet. When wiring the AC line
cord in the power supply, make the grou nd
lead (usua lly green) the longest wire , an
inc h o r two lo nge r than the " ho t" line s
(black and white), so that in the even t the

lays in comme rcial solid-state ampli fe rs .
Unlike the litt le relays used in solid-state
amps, tbcsc big units have absolu tely no loss
at 144 MHz, and perform very well up to
500 MHz. They are expensive, but can be
found surplus for about $15 each.)

You might notice that 1 didn' t meter the
grid current. Feel free to do so! But this am­
plifier is so easy to drive that I added a 3 d B,
50 ohm attenuator ("pad") in series with its
input jack. I still tum thc RF drive level on
my exciter, a Yacsu Fl736R, nearly all the
way down when I use it, preventing execs­
sive gri d c u rrent. I ha ve me asu re d the
8560A gri d current duri ng bench tes ts by
breaking into the bias circuit with my trusty
YOM, and the grid current for proper ope ra­
tion is just about zilch. It kicks to maybe I
rnA on voice peaks on SS B when running
the amplifier at 400W PEP output power.
Not bad! Since this tube is rated for 2 watts
grid dissipation. the grid current cou ld be as
high as 18 rnA or SO in linear service, but
drawing th is much grid current means some­
thing is very wrong. Be lieve me, there 's no
reaso n for any grid current to now in order
to produce a strong and healthy signal.

I used silicone-based RTV sealant on all

Construction Tips

line is pulled very hard from the chassis,
the ground lead will be the loslto break or
become disconnected.

(5) Cover or protect all exposed poten­
tially hazardous connections. incl uding the
117 VAC line. Use a generous "g lop" of
RTV sealant and a llo w it to cure before
turni ng anythi ng on . And e ven then, be
carefuL

(6) Some o f the resistors in the schemat­
ic will dissipate a 101 o f power, generating
considerable heat. Their surfaces get hot
enough to bum your skin, even when oper­
anng within their rat ings. Conccalthese SO

they arc out o f reach and be careful nor to
touch them during and immediately after
operation.

(7) Use expert so lde ri ng tec hn iques .
Don 't j ust wrap stranded wire around or
throu gh a term inal point and solder- it 's
bou nd to have s tray "w his kers" whi c h
could short against ot her surfaces. Pre -tin
all st randed wi res care fully before wrap­
ping and soldering . This is not just safer,
it 's more attractive. Take pride in construc­
tio n- it only takes a litt le effort to do a
professional job.

(8) When me asuring the output o f th is
amplifier, use o nly an instru ment wh ic h
can be trusted at tbi s freq uency and power
leve l. The Bird Electronics Model 43 Thru­
line is an appropriate in strument. Many
wattmeters are so ld that p rocl a im very
wide bandwidth and power rat ings (e.g..
1.8 to 144 MHz, 20 to 2000 walls all in one

exposed potentially hazardous connections,
the most hazardous of which is probably the
117 VAC line, wh ich has exposed conncc­
tions at the fa ns and on the screen trans­
fonner.

Resul ts wi th this $1 per watt amplifier
have been gratifying. (Note: The $1 per watt
includes the cost of the original RF deck,
plus all power supp ly components, RF re­
lays, meters. fans, power supply chassis, ca­
bles and cords, etc., and still leaves room in
the budget for buying QSL cards to confirm
all the g reat contacts you wi ll make . T he
amplifie r has a po wer gain of abou t 250: I
unti l it saturates and requi res only 2 watts
drive fo r fu ll (400W ) o utput powe r. To
achieve 200W output, less than IW drive is
requi red. Driving with my ICOM lC2AT
"handie-talkic" just for fun (and key ing the
amp with a clip-lead to activate the relays),
the unit produced more than 50 watts output
when using the I-IT in the low power posi­
tio n (rated 150 mW output)! J USI try to do
that with transistors!

I used th is amp on-the-air in the " VHF
Spring Spri nts" 2 meter min i-contest the
evening o f April 9, 1990, and madc contact
with every sing le station heard , incl udi ng

mete r) , b ut the se are not preci se instru­
ments. and they arc not only unlikel y to
measure accurately but they may even bum

"Po
(9) Use Teal coaxial relays. T he best

deals arc o n surplus " Dow Key" type coax­
ial relays . Use either two SPOT (single­
pole, double -throw) coax re lays back-to ­
back as s ho wn, or a sing le OK 260 type
DPST coaxia l bypa ss re lay, which is
specifica lly made for this applicatio n. I' ve
seen the DK60 variety (S POT Dow-Key
with UHF connectors) at swap meets fo r
$1 5 each surplus. These are g reat buys !
Very little else has ever been manufactured
that works as we ll for so reaso nab le a
pnce.

(10) Use coaxial cable capable of han­
dling this power at 144 MHz. RG581U and
similar small-d iameter cables will nor cut
it, even for very short j umper connections.
RGRX ("Mini 8") might work, but you'd
be better 01T using cable that is well within
its ratings at 400W and 144 MHz, such as
RG213IU, 9913, etc .

( I I) Whiche ver RF deck you stan out
with, get a copy of the manufacturer's data
sheet on the tube and heed its advice. Most
of these external-anode tetrodes requi re
120 seconds warm-up time before applying
operate bias and d rive. If you inadvenan tly
key the amp short ly after turning it on, you
risk blowing the tube-and as "cheap" as
they are. a new one can cost from $65 to
$ 170, depending on which tube you use.

many up in the Bay Area, some 400 miles to
the north . I used a li ttle F9FT " To nna"
portable yagi, nine e lements o n a 10' long
boom, temporarily insta lled on a Radio
Shack 19R "slip-up" mast. My location for
this four-hour exercise was Saddle Peak, a
2800' hill very close to my home.

Tuning this amplifier couldn 't be simpler.
Apply power to the amplifier and, afte r wait­
ing two full minutes for the tube to warm up,
key the amp with no drive power and adjust
the "id li ng" plate current to about 80 rnA us­
ing the grid bias adj ust potentiometer (I k.
5W re sistor in the grid bias ci rcuit). T hen
apply a small amount of RF drive and peak
all controls on the amplifier for maximum
RF output power. Apply slight ly more drive
and repeak for maximu m output. When the
RF output reaches about 400 watts after ev­
erything is peaked, reduce the drive slightly
until the output drops off just a bit, maybe
down to 375W or so. No further tuning is reo
quired.

When the amp is properly tuned to reso­
nance and max imum output, the I p (plate
curren t) shou ld be about 300 rnA, screen
current anywhere from zero to 5 rnA, and
grid current nea rly zero. If you usc my pow-
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Surplus Electronic Outlets Likely to Have RF Decks
and Other Required Parts

e r su pply de si gn and are connected to a .
"stiff" 117 VAC line (normal house wiring
should be sufficient). the plate voltage will
be 2200 VDC "key up" and 2000 VDC "key
down" at full power. Of course, this will de­
pend on exactly what plate transforme r you
use.

Don' t be a fraid to expe rimen t! T he
4 C X250 fam i ly o f lube s. incl uding th e
8560A used here. will perform very nicely
with plate voltage anywhere from 1600V to
about 2500 VDC. Scree n vo ltage can be
from about 275V to 365 VDC , as long as
it is stab le. T he operati ng b ias should be
adjustable, as show n, to allow for variations
in the other voltages and in the tubes. The
amplifier power gain will not be quite as
high a... I've stated if you use reduced plate
and/or screen voltages. but it will still have a
lot of ga in. especially compared with solid­
state.

Eimac only rates the tube for a max imum
plate voltage o f 2000, so using this series of
tubes at higher plate voltages is done at the
user' s risk. However, I' ve used these tubes
for years at 2500 VDC with no ill effects. As
Slated earlier. f lament voltage , screen power
and grid power arc the cri tical parameters on
these tubes. much more so than plate voltage
or even plate power.

AllY deck usi ng this se ries o f po pu lar
tubes and originally intended for VHF ser­
vice should wo rk. Try Fair Radio Sales. The
military surplus AM ·9121GRC is a wonder­
ful uni t that Fair has sold for years for about
$90 (a g reat buy!) which tunes 100·225
MH7. and uses a single 4X 150A. But there 's
a multitude of commercially-made RF dec ks
out there using these tube ty pes, and many

All Electronics Corp.
14928 Oxnan:l St.
Van Nuys CA 91406 (800) 826·5432
(Miscellaneous electroniC parts.)

Apex Eleclronics
8909 San Fernando Rd.
Sun valley CA 9 1352
(Miscellaneous electron ic paris, especially power
lransformers. HV capacitors, relays, meters, etc.j

Oavilyn Colp.
13406 Saticoy 51.,
No. Hollywood CA 91605
(Miscellaneous electronic pa rt s Inc lud ing
complete AF decks. power tubes and !lOCkets.)

Fair Radio Sales
1016 E. Eureka. (P.O . Box 1105)
Lima OH 45802 (419) 22NI573
(Miscellaneous electronic parts Including
complete AF decks, power tubes and sockets.
blowers. transtcrrners, capacitors, etc.)

will cover the 2 meter ham band. Since a
ne w tu be , socke t a nd ch imney fo r a
4CX250B will cost much morc than $ 100,
any amplifi er using them and available for
about this price is a terrific deal.

A bit of scrounging. and a few hours work.
building the power supply and control cir­
cuitry described here, is all it will take to be
a " big signal" o n 2. Oh. by the way: I'd stay
away from FAA VOR transmitters for use
on 2 met ers . Since they were designed for
frequencies much lower than 144 M H7., my

Parts Li st

Sulplus Sales of Nebraska
1502 Jones St .
Omaha NE 68102 (402) 346-4750
(Miscellaneous eleeuonlc parts including com­
plete AF decks, power tubes and sockets, etc.:
ersc reo- tee cabinets, Co11ins parts, ere. to
dress up your project!)

Tucker Electronics
1717 Reserve 51.
Ga rland TX 75042
(2 14) 348-8800, (800) 527-4642
(Somelimes has complete, operational equip­
ment.)

AI these dealers publish catalOgS or nysheelS
teaturing their current ' goodies: and all sal by
mail order. Fair Radio has been an excellent
source of complete RF decks. with or without
power supplies, lor a number of years. " you
cort see one in their catalog. can them! Also
search your local flea markets or swap meets,
and contact your local two-way radio shops
(Iound in the Yellow Pages) tor possible surplus
commercial gear taken out of repealer service.

experience has been that most won 't tune up
to 2 meters, and the conversion to the RF
circuitry isn' t worth the effort.

Please fee l free to write me (21 101 Celtic
Street , Chatsworth CA 9 13 11; Fax : 818­
349-8264) with questions regarding this, or
the conversion of other commerciaVmi litary
gear which will make useful amplifiers for
VHFIU HF service . I' ve converted a 101 of
them, but many require litera lly no conver­
s io n. Good luck , a nd good D Xin g on 2
meters! II

BL1, Bl2
Cl-G5, C7
C6
ca.Cl1-e13
C9

C'.
01 -011

F1
F2
HVR1, HVR2

Jl , J 2

K'

K2,K3
LEDl

M'

.,
Pl'
Rl ·A5

ROlron "muMin"lans. 4-1/2· square, 117 VAC

250 ~F. 450V electrolytic
0.001 ~F, 3 kV ceramic
0.001 ~F, 1 kV ceramc
250 ~F, 250V electrolytic
1000 ~F, 25V e1edrolytic
l N4007 (1000 P1 V, l A rectifier)
lOA 125 VAC "slo-blo" fuse
1116125V SAG fuse (special item)
Semtech SCH7500 Of eQUivalenl (7.5k V PlY.
500 mA rectifier assemblies)
RCA phono receptacles

DPOr relay, 12 VDC coil (non-eritical; Radio Shack
ilem or aurprus)
DK60 Dow-Key SPOT ccexar relays
High-intensily LED, panel mount
0-1 rnA DC panel meter (will read ()..5000 VDC plate

vohage when used with R6·AS)
Plate current meter: Can be 0.500 rnA DC used without shunt;
or, a ()"50 rnA DC meier may be used with a 0.1 ohm shunt

resistor; or, a o-s rnA DC meter may be used with a0.01 ohm
shJnI resiStor. Use whatever you can find, and select shJnt
value as appropriate.
o-t rnA DC panel meter (wiU read 01)..100 rnA DC ween
current when used with Al0).
Three-prong (groundMlg) 125 VAC plug, 15A

125 VAC pilot lamp assembly, panel mount
40k ohm, 20 watt wirewound

R6, R7

AS
R9R,.
Rll
R12
R13
R14
R15

R"
R1 7·R21
R22-R26

R27·R29

S>
52
T>

T2

T3

T4

2.4 megohm, 2 watt, 1% or 2% precision h igh voIlage resistors
(ceramc or glass insulation)

250k ohm. 1 watt potentiometer (HV meIer calibration)
10k ohm, 20 wall. wirewound
0.5 ohm 1% or 2%, 1 watt precision
2.2 ohm, 20 wan wirewound
0.3 ohm, 5 watt wirewound
3.5k ohm, 10 watt wirewound
lk ohm. 5 watt wirewound potentiomeler (grid bias adjus!)
1750 ohm,S walt wirewound
680 ohm, 1/2 watt car\)on

750 ohm, 2 watt caJbon (only): Do not use wirewound.
160 ohm, 2 watt carbon (only): Do not use wirewound.
470 ohm. 2 watt carbon (only): Do not use wirewound.

SPST, 15 amp rated AC loggle (AC power ON.QFF)
SPST. 3 amp rated mini toggle (STBY.QPERATE)

Plale transformer. 117 VAC primary: 3000V C.T.
(center-tapped) secondary. 1/2 arrpere continuous rater
(a 750 rnA "intermitlant duly" transformer is oIIay).
Screen transformer. 117 VAC primary. 225V seooooary.
100 rnA rated.
117 VAC primary; 12.6V secondary, 3 amps continuous
rated. Could be different secondary voltage (6.3V, 10V. etc.)

but if a different rabng is used, this will affect the values lor
Rl1, A12. A 13. A14. R15. ee. Recommend staying with the
original rating shown uoless you ~ke to expenrrera.

117 VAC primary: 10V secondary, 1 amp rated
(wired in 'reverse" as shown on schemaliC, with the 10V

winding used as lhe primary lor this design).
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