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Th e T-fl040 Transmitter, The labels show n .ITe tempora ry ones stuck on the unfin
Ished panel with ru bber ce men t for tesli ng a nd photos; a photo showing th e final
paint job (matching the R-8(40 ) will appear in Part Two. The '80' bandswitch p osition
connects th e u sual sh u n t ca p 10 a llo w loading ..mtennas nea r 50 ohms with 01
reasonable s ij:l." v.lri dble; th e '80-11'pos it ion leaves th e sh u nt CdP off for u se on h ight'T
Impedance a nten nas. The 'Co m p' meter po sition indicates reduct ion o f the dipping
level to preve nt o verm od u la ria n. 'Tune' red uces power input fortune up. 'Spol' lu m s
on onl y the cry stal os ctllator.

The T·8040 Design O verv iew
Thet ra nsmt ttcr whichcvolvcd is a nino

tube SC!t;counting thod ua Itr iod es, equiva 
lent to 13 tubes. The RF section consists o f
a 12AT7 serving as a cry stal oscill.nor an d
buffer, a l lJC Kh drive r and a pair of 22JFh
SWl'l'p tubes in parallel as the final . Th e
driver grid and pldtl'arc gangl>d a nd tum'
3800 to 7300 kcs in a s ing le band . A
band switched pi network matches an 
tennas from about 40 ohm s up.

The aud io sec tion co nsi sts of a 12A17
two -stage m icrophon e amplifier, d series
clip per us ing silicon diodes, a 12A17
phase inverter, a 5687 d river a nd a pa ir of
22JF6's operating zero-bias Class ' [J' as
modulators , A 240 to 120 VA C 40 watt
autotransfo rmer a nd a fil te r choke take n
from a ju nk TV SI' t arc used as ' iro n' in a

modified Hc tstng circui t. Pccd bar k from
the mod ula ted high volt age Increases the
d ipping depth when nl'Ccssary to pre 
vent overmod ulation.

Th e u~ of receivi ng tube s an d parts
may sugges t 'low power' or-even 'wimpy',
Whi ll' the 75 watt carrier wh ich the ~1:

actu all y delive rs is no t 'hig h power' even
by today's stand ards, it is a solid 75 walls
a nd the T~)40 will do it fO Ta n hou r at a
tim e wi thou t discomfort .T hank s toeffoc
t ive speec h dipp ing a nd filte ring, this
amount o f }Xlwl'r will get th rough about
as well as a legal-limi t set ru nning in 'hig h
fi' mod e.

'W im py' is to a gn 'at extent in thccycof
th e bu ilder (we have all hea rd d iscu s
sio ns of whether an 8..13A is an ad eq uate
ham fina l tubeor whether you really need

5 con tinued nn' pagO;'
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Righ i ",OII f qua rter c f th e T-8040. The 8 NC co nnec tor on th e rea r got'S10 th e .lnlen n.l; the
hole abov.. it is for th e <ln ll'11na co nnection to the recei ver. Th.. tw o tu bes ;lI the rea r ar e
the modul .lllon ; th e fina l,.u.. d leectly fo rw.ud of th em on th e c:h.usi, . The r Ap la techeke
and speech amp.ll nd driver tubes are be.1w,,"1"n tbe modulators and final. The Radio ShAck
Z13-244A b ,n in the lop pu tt' b lows u pw.ud. Vi sible nnt lop. nel .llu·the PA pLai t' tuning
ap, fin.ll unk. .lnd lop edge of th e N nd ,wilc:h.nd keying reLay.

4. Amplify th~ clipped and filtered more than the ~implt· a pp roach,
speec h enough 10fully mod urate Iheirans- A well designed comm um canons voice
miner. The stdg(~ ,lft('f the clipper must transmitt er usi ng standard speech d ip-
have low Iroquency f\"Spons.cwell below ping and filtering does not 'so und bad'cln
lhclowl-stfn-qut-ncy thcywill amplify to fact , 10 dB or so of d ipping is almost
redu ce phd !>C !'ohift , which wo uld tum th,,' undetectable, although the transmiuI..'r
flat tops o f thc c1ip pcd sig na l in to will gl.'t through like one of about twice
'sawtcce h', forri ng red uced gain and a the poWCT. At 20 d B, yo ur voice will not
lo wer aVl..'ragc modulation p"'TCt'nld gt' . sound exact ly Iikc you but it will be clea r

More complex systems of processing and not unpleasant.
haw been used for AM, for example the O n The Air W ith The T-8040
voice frequency ran g'" is somenmcs d i- Oneof the inll'n's tingthings abou tany
vided into sev era l ba nds which a rc pro- ho mebrcw project is the prob lems the
CCSSl..'d separately a nd then co mbined . YI..'1 builder found a fwr he sta rted h'sting .
another approach is to treat the voice The panel meter is a Iluamarket item
signal as a modulated waveform , de- and slightly less tha n perfect . In fact, its
mod ulalei t, prt)('(-'!;s the'modula tion 'a nd sensitiv ity wa s less tha n half what it
'carrier ' sepa rately and then reco mbine shou ld have been an d it had a tendency to
them. Ne ilh,,'r o f these became po pular, stick. 1 opened it up with a very bad
probablybecauscthey'remuch mo rc rom- feeling bu t the problem turned out to be
plicatcd a nd don't give you that much sim ple: thc ou tcr tums oto nc ottbe hair-

7 conl inu l'd nl"1lI p~gl"
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T·8040 Transmitter Block Diagram

when lo w level stages an' involved . Sun'
enough, add ing a 50 u ll chuke and by -
pdS5 to c h a ss l s (R f<)ground i n t h c oscil la -

lor B-elim inated the rM. I wond•.-r what
Is the maximum nu mbe r of times in om'
life that one hol o; to lea rn the same Il~!iol.m

before it slicks?
Once the RF sect ion wa s working I

trimmed the ta nk co il !oO the !">'-'t would
load to about 75 watts out put :at thi s level
the tubes art' operating a t about their
ha ndbook ra t ings. Sinn' I ho~' ra t ings as
sume co ntinuous service invidc a closed
up cheap TV "lot, the finals shou ld 1.1 <,1,I

long time. I imagine you co uld gl>t o ver
100 watts output but longer tube life a nd
greater rcl iabiht y seemed more worth
whil e than a n extra sma ll fract ion of an S
unit .

Next month we' ll look at the t l'ch nicdl
details of the design (including the S4..'hL'
matic) an d come to some co nclusio ns
about small lim..s-opera ted transmitters.
Oops! (And Thank You)

Arrrgghhhhh! (Sou nd o f g na shi ng
tl't 'th). My th .m k.... to Will iam Shib le r Sr.•
W3QII, for po int ing out thl! repeated or-

ro ruceurringat thetop It' ft o f pagceo tthc
H-K040 articlc in the April issueof ER.The
pa rag rap h bt'ginn ing at 'The Detector'
(w hic h was in tended to be printed as a
footnote) refers to the mu of a tube as if it
Wl' ....• the sa me a!'> the Gm . Wnmg - Gm
stand s for transconductance, wh ich wa s
what I was talking about . Mu may be
tho ug ht of .IS thc voltage ga in from grid
to platoo n a load of infinite Impedance: in
effect it Is the hig hest volt age gai n you
can gl't from a give n tube .

Ded k etcd militdry radio read ers molY
en)Ss o ut 'mu' in a ll throc• pla ces in the
paragraph and write 't ransco nd ucta nce'
in t he margin . US(' blue black ink and a
fountain pen or "h 'c l n ib; be su n' to initial
th e cha nge .

My thank.... also to th e m<1 ny readers
who wrote wi th comments on this project
a nd to t heten (so far) w ho sent $6 fo r the
notes a nd enla rged d rawing s. Th e notes
actually ra n ju !'t over 30 pages, rather
than 'm orc thdn2O' as prormscd. I ho pe a t
lea st a cou ple o f th l'fcllows will build this
Sl't (or uso parts o f it in thei r ow n designs)
a s I am having a lot o ffun wl th itand I am
su ....• it can be improved . As 1 write this I

9 cont inQed on page 34
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Armed Forces Day at Fort Burnside

by Dale Cagnon, KWl l
9 Dean Ave.
Bow, N H 03304

j'holo!!by Cholflie Diceccs , KA1C O N
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Fort Burnside, a Wo rld War 11 vintage
military base, is,situated on the southern
ti p of an isla n d at t he mo u th o f
Na ragansett Bay ncar Newport, Rhod e
Island . MO'-t of th e fort is gone, but a
co uple of gun bat te ries and a hou se-li ke
structure still remain.This co ncret e bun 
kor di sguised as a su mme r home wa s the
harbor en tran ce co ntro l point during th e
war. Later in the SO's rada r to wers Wl'TC

ad ded. From th e lookout pla tfo rm o n the
house water st ret ches in a n arc o ver 3(X)

degrees.Today t his is the home o f Bro wn
Bcc zer, WA1NZR. Brown is the caretaker
of this faci lity fo r the town of [amcsrow n,

14

RI. Ill' ha s turned this fab u
lou s Sl.'tting into a military
radio paradise as well, with
many classic a nd modern
mil ita ry radios. H., also is a
m ilita ry vehic le collectorand
boasts a wrecke r, jeep, R'V

eral trucksa nd an ambula nce .
All in working order!

Upo n )l'am ing of the Mili
tary Rad io Contes t Brown in
vi ted military radio cn th usi
dsts to co me to his QTI-i on
Armed FOK C'S Day, Ma y 15
to en joy a day of eq uipmen t
operation a nd appreciation .

My brother, KK1K and I
amvodlato Frid ay night and
were not able to muster our
S("IVI'S 10 join Brown on tho
Old Mil itary Rad io Net
(3885IJb: at 0900r, Shortly
a fter th e net closed we d id
gee up an d n-portcd to the
rad io room . Mo st of th e ac
tivity d uring the day wa s on
75 a nd 40 meters . AJ1C,

WB2ILA, KlIJT, KA1C O N, KA6?? (a ll
the way from Californ ia) and a nu mber of
ot her local rad io enthusia st s dropped in
10 £'J\joyth is classic M'tting a nd operating
event. Bro wn had prepa red a b riefing
room co m pletc w ith d esks and chairs, a ir
ra id warden helmet, WWI I post ers and
o ther authentic rulics. Rad ios opera ted
d uring the ev en t were ART-13/ARR.7,
CRC-9, C RC-46. PRC74. I'RC104, TSC
15, TRC-l 36, GRC-142,. TRC·75, 1"368/
R390, SCR·284 and ARC-5 l"quipm ent.

Brown's QTH has no problem wit h an
tenna support . There are 50 and 100 ft
to wers adjacent to th e hou se and also

continued (In page 33



Brown Beezer, WA 1NZR,. w ith ~ Number 19, MK II eet.

Other putici~nl' in th e Anned Fore"D~ymeee were Chris, AJI G, Ch~rl i e. KA1CON
a nd Dean, KKIK.

15



I[ Notes O n th e 6AG7I6L6

by Dav e Ish mael, WA6VVl
1118 Paulari no Ave.
Cos ta Mesa, CA 92626

I have built a nd / or breadboarded sev eral bAG7/61...6 Hl.J / 40-M tra nsmitters during
the last year a nd have not b4.....n pa rt icu larl y p ]t'd M'li with their o utput power. Even
though I was w ry happy w ith m y rebuilt H"dlh AT·I (ERIlSO), its out put p;.lwl'r wa s still
relati vely lo w - K-IOW · not much bet II.'" tha n th c SW outpu t from my single....tu be 6AC 7
BO/40M QRP rig that Us(''S a much sma ller POWl'l' supply a nd is o ne th ird its size.

O ne of the sJldR! AT· } "pa rts u nits" le ft over fro m the AT·1 rebuild had oil missing
poWl'" tran sfo rmer so I finished stri pp ing tlu-poW('" sup ply com po nen ts off the chassi s
and made a bAG7/6Ui test bed out o fit. I co nnected this stripped AT·1 to a Hea th (P
17 power- su pply so I could (,dsily vary the 6AC7/61.6 plate voltages as I ran the various
tests. A second Heat h IP-32 po wcr su pply was used for d ual -voltage test s.

One of the most popular configurations o f the 6AC7/61.6 is us ing the 6AG7 a s a
crysta l oscillator with a n untuned (RFC) plate.The AT-I U Sl-'S thi s configura tion on the
HOM band. Hea th was appare ntly concerned about para siticoscillations and the lack of
neut ralization when ru nni ng the 61.6"stra ight-th roug h" o n 80M so they left the6AG7
plate/ 6L6 grid untuned.The 61.6is operated as a doubler on 4O-1OM, so trad itio nal LC
tuning is used instead of the 90u H RFC. Mea su ring the 61.6 gri d drive voltages and
output po wer on thc SOMV5 40M band in the AT-I is a co nvcmceu way to evaluate the
untuned vs tuned drive configuration.

The following table summari zes the differences in VP-Pgrid drive voltages in the AT-t .
6AG7 plate voltage = 6[..6 plate voltage '" VDC. The 80M band USl.'San untuned 1mH RFC
and thc 40M band uscsa tuned LC nctwork. Tbc DC input pO\wrto thl'6l..6 avlTagt--'d about
76mA @385V or abo ut JOW. Thl' 61.6 d ipped to SOmA on both SO/40M bu t maximum
out put did not ()('('IJr at the dip o n cithlT band .

untuned fiFe 80H t u nod rc .oM
VOC """ ve-e Po wor Ou t w 6AC7 VP -P -., Out _

----,., •• ,-, • •0 ' . 0
"0 ,. ' . 0 m ' .0
'00 ., .., ) 4') ' .0

'"
,. '.0 aeu ,.,

'0" " LV ' 00 '. 0
»0 " 0.' » 0 LO

Notes :
1. The 6AG7's out put was measured at its plate, pin 8. key-down.The voltage at the

61.6's grid is a bit less.
2. Th e output power wa s measured wit h a Ke nwood AT·2JO on the 20W range .
3. A 5Ck>hm dummy load wa s used .
I tes ted a number o f chokes in the ra nge of SOOuH - 25mH in the pla te o f the 6AG7.

They all performed abou t the same. A National R-33 I00uH choke increased thedrivc
to the 6L6 about 40% but did not increase the output POWt'" (for reasons that will be
explained later).

Lewi s McCo y/WI ler pointed o ut in his Ja nua ry, 1953, Q'.:t' a n k le ~A Novice 35,.



walter" (1955/ 56 ARRL handbook) that thL'6AGT s pla te RFC must b.. bro ad ly resonant
at SMt iz to provide sufficient drive to the 6lh on HO/ 40 M. I k r....-orn rncndod a Millen
34300 lOtlu l l.RFC. I(rnista kcnlyj assu mcd that nut u sin g thi s RFC wasiheroason for the
relatively lo w SW output from my fiTht 6AC 7/ 61l> xrnt r (ER#43) - it wasn't.

My test s ind icate that the drive ava ilable from a 6AG7 in an untuned con figu ra tion
will Nard rivl' thL' 6L6 into cla ss C operation - u's not even close. Th o.' AT-l o perat es the
6AG7/ 61.6 at 400-V key -d own, which max imiZt' sthl'6Al.7'soutput - abou t AA-VI'-I' . At
AT~l plate vultagL'S uf 4(Xl-V a nd cla ss C operati ng a ng!L's of 120-140 dcgrc...'S , tho.'
required grid drive is 234-30R-VI'-P.

The indicated grid drive on th o AT·! an d similarly metered grid cir cu its d ocs not
measure the tube's actual grid curren t - it measures the relat ive drivc' voltdgl' across the
grid -leak resistor. The cu rr ent thro ugh thc grid -Il'ak resistor bears little relationship to
the actual g rid cu rrent. The majo rity of th...("UITI..m t th rough tho.' gri d lea k occurs during
the neg ative portion of th .... grid voltage waveform whe-n no Oll>gri d cu rre nt flows. Even
though c1,lsSC u pL'rat ing ,lnglo.'s a r..,120-140 do.·gn...-s, pu sit iVI' g rid curn-n t occu rs d uri ng
only 43-45 do.·grPl.'s at AT-l plan-volta ges o f 4(KJ-V using thi' 6L6.

If the waveform of the grid vu ltag L' is sinus o id al (e.g., from a tuned l.C tank), the
following formula may be U'>I;,-I to ca lcula te the required cla ss C V1'-1' grid vo ltage:

....." IKISit: ivu " r id v <> II.. ,l" - « ,ri,1 t.:u l o lf vo\ taq,,)
VI'- l ' qrld dr ivu '" " 2

I - l, j ,, « ( I IHl · - d ..", i r ...d opt.nt ti nq "u" It ' ) / ;! )

rrv " ].

1 - .. in ( l O·)
-,-- ,-cc,-;-,- '" JUllVI' - I '

( 12V - ( -(, ',V ) ) " 2

- H i n(l lll)' - 1 2 0 ' ) / 2 )

Another very revealing tl'St is output {Xlwl' r vs bAG? p late vol tcg..• (u ntu mod/ RFCl
vs 6L6 plate vo ltage usi ng d ual power su pplies. Va rying thl' 6AG 7's plate vol tage is a
mnv('nient ml 'thud of varying th l' drivo.' to th("6L6 as the 6L6's plate volta ge is cha npp d.

ld. l> P la t" Vult ,, 'J"
1 ~ OV 2 0 0 V 2')OV JOO V J !>OV J6 bV

r
I ~OV ( 2'/VPP) o . ·/ 101 I . ] 101 1.4 101 1 . 4 101 1 .<\101 1. 4 101

2 0 llV ( Jfl VI'I') (I .BW 1 . 1, 101 2 . 1 101 2 . ·/ 101 2 . '/ 101 2 . '1101

bAG ·! ;>', OV ( '>l)VI' I' ) 0 .'1101 1 . 1,101 :;>. <\101 3. 4 101 4 .4 101 <\ . (,101

1 1 0 0 V ( 6 J VI' I' ) 0 . '1101 I . blol ;1;. <\101 -I . b ioi L llW '.> . 0 101

Jb OV (7(,VI'i') 0 . ' 1101 l .bW 2. 4 101 J . li W !>.1 101 (, .0101

Notes:
1. Because thu o utput cha nges wen- relatively small. the ou tput voltage wa s

mea sured and output powL'r calculated .
Referring to tho.' table above a few con clusions can be drawn :
• In design s whore thL' 6A G? and 6L6 ar...run from diffurent plate voltages, the grid

drive can be way too lo w. In fac t, with 6AG7 plate voltages <300-V and 6L6 plate
voltages >35(J·V, the 61Ji will not oven bo d ri ve n into cuto ff, IL'I alone class C !'!

17 con tinued on page 32
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AM FR~QU~NCIES

2 Melen - 144.4, calling froq. , activity in most cit ies; 6 m eters - 50.4 calling freq.
10 meters - 29.0-29.2 operating window; 12 meters - 24.985 calling Ireq.: 15
meters - 21.400 - 21.450; 17 meters - 18.150 calling frcq .; 20 meters - 14.286 for
the nigh tly net starting at 5:00 CA time; 40 meters - 7160, 7195, 7290 are the
main Frcqs. w csrcoast AM'ers net l-'\IcrySunday afternoon, 4:00 PM on 7160; 80
meters - 3870, 38RO a nd 3885 arc the main frcqs. w estcoast swap net Wednes
days nights, 9:00 I'M on 3R70. AM Swap net Thursday nights, 7:30 PM o n 3885;
160 meters - Gray Ha ir net (-,very Tuesday .11 8:00 PM EST on 1945. Mostly
sporad ic summertime activity. but during the winter signals can be heard
anywhere on this band .

The Vinlage C W Net
ThcvintagoCw m'l., s tarh'Ci by Tracy ~t,,"·St·, WB6TMY, continul'Sto a tt ract t hc vintagc

collectoryrcstorcr who prt ,fl'r s to wurk C W, The net , wh ich now meets on Satu rdays a t
3PM Pacific o n 14.()(,2, in vit es l'v l' ryon,,-' to chec k in. even if they are not operating vintage
equipment. Tracy says that all a chec k-in neod s is an inh'rt'sl in vi ntage eq uipment.

In a recent loecr Tracy suggested that I reg ularl y publish the vintage C W and SSB
frequencies like Ido thr-AM fn-q ucncies.I thin k Ih,JI his sugg es tion is a good on e and next
mon th I'll s ta rt doing that. Th e reason I ha ven't been doing this all a long is that wh en I
started ER there wen' not any vin tage CW or SSB net s in ex istancu. Times a rc changing .

Consid er chl 'Cking int o thl' Vint ag e CW Net ; it's an en joyable experience.

T racy Re ese, W B6TMY, net co n t ro l

Heath kit Users Net 10 Start in Oc tober
Mart y Dri ft, WB2FO U/ 5, ha s advised us that he wil l bc sta rt ing a Heathkit Users Net

in October on 2n meters. l ie i nvites anyone with comments or ideas 10con tact him, H is
address is lOX Hicko ry Ln ., H ickory Crt'i.' k, TX 76205, or hecan be reached by phone at
(fl17) 497.6023
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The Drake 28 Receiver
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Th e D rake 28 receiver with the 2-8Q Q -multiplier.

sic n su per hete rodyne, us ing.! c rysta l ron 
trolled high frequency oscillator, variable
capacitor tuned VF·D and a final l.F. .:1t a
frequen cy of 50 kc, which all ows thl ' usc
ofstl...-p-sid cd L-C filters fo r the band pass
circuit ry. Done correctly, L-C filte rs ca n
have very good skirt selectivity and I find
the sou nd much more pll'dsing than that
of crysta l filters. It ha s three av ailable
bandwidths o f 0.5, 2.1 and 3.6 kc, which
arc a fine Sl,lt'c-tion for C W, SSB and AM
reception. Tho receiver uses true pa ss
band tuning, where tho actua l passband
frequencies of th e filte-r a re chang ed, and
not the modern method of slid ing the
oscillators be neath a fixed passband fil
ter ,

Besides the normal diode d et ector, it
has real product detector wh ich does a
great job on both CW and SSB.TIll' dcn-c
tors coup led wit h a very e ffective AVe
system produce a recei ve r with very nice
aud io , It al so uti lizes tuned RF stages in
the fro nt end which helps to peak the
band of interest while reducing im ages
from other frequencies.

The s ta nd ar d receiver is set up to ro
ceiv e the 80, 40, 20, 15 and pa rt o f th e 1(}
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meter bands. There art.' two crys ta l po si 
tion s for covering th e f('m<lining 1nrru-u-r
ba nd <IS wel l ns. five more auxiliary posi 
tions.They co uld be used fo r covering the
WARC bands, bu t in my CiN .' I dedicated
them to various shortwave band s.

111('((' an' two accessories wh ich really
co m ple te th e rocctvcr. One is the 2· AC
crysta l calibra tor, wh ich p lugs into the
rec eive r itself. This produces a marker
every 100kc for dial ca libra tion, Theo ther
is the matching 2-BQ Q multiplier /
spea ker. The Q rnult tpl ter can be used in
the peak mode in which the pa ssband of
the receiver can be narrowed to a s little as
1m cycles. In the notch mode, it ca n elimi
nate d stm ng heterodyne in the receiver
pa ssband . I would not cons id er b uying a
receiver without the Q multtplicr.
Rest orat ion

My Dayton purcha se turned out to work
whe-n I first plugged it in. It needed the
u sual clea ning of tube sockets an d con
trols. Luckily, Drake used only four pa 
per typecapacito rs and the se were quickly
replaced (C29, 43, 52, 69) . The cathode
bypa ss electrolytic capacitor in the fina l
a udio stage wa s also re placed (C78) . I

continul'd next pagt'



not iced a dt'fin ite irnprovomenr in tho.'
aud io q ual ity a fter cha ng ing Iht_ ' ca 
pacitors. Aftt' r a ft.·w days. Ih,' fillt' r ca 
pacitor (C70) opened up. producing d

very loud hum. This turned out to be
more of a problem since it wa s a four
section ca n capacito r (100-100-10-10 m Fd )
with small d imen sions.The IOCdl TV sho p
had o n,' o f the same physical size w ith
tw c sections of 100 m Fd . I u wd this with
Iwo small 10 mFd tubular elcctrotytics
discreetly tu cked under Ih, ' chassis to
com plet e th e repair. I rhcn pUI in a ne w
sd of IUN'S and a lig ned it. 111l' results
we re truly reward ing . T heonly od d IUb...
in Ihe receiver is a tlBNtland I wo uld keep
an t.oye oul for a spa n' at Ih,' nt'xt Il ed
markce. Alll he otht·r tu N-"S oIn.>,)u ito.'cu m .
mon a nd t'asy to obtain .
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Mod ifications
I made seve ral small mod ificat ions 10

the rec eiver (all to tally reversible, of
co urselj wh ich I fccl enha nce th e perte r
mance. The first is Ihe AVe re lease time
cons tants. The receiver has a Vt"'Y quick
release time co nsta nt in th o.' fa st position .
Th is would be u seful for running fu ll
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brea k-in C W, b UI !>inn' I don't operate
thi s mod e I d ,'Cid r,t to adju st thl' ti me
co nsta nt to somt'lhing more suitable. I
accomplishcd this by installing a 0.27 m Fd
ca pa ci to r across tht.· unused s wit ch co n
tolet on the AVe switch. St.'C Figun· I . I
mou nu-d a two- terminal sold ,.... lug sn-ip
u nd er a n existing screw o n the rea r pa nel
o f Ih,' chass is and rand wire u p to thl'
switch on the front panel. In my stock, I
ha ppened to hav e t he sa me type of wire
used in tht.' roc.....iver, w hich makes for a
wry invisib le modification. whtte l wa s
.It it, I also replaced the AVC slo w capaci
lor wi th a new urn- (C6H).

The orhcr two mods co ncern the fre...
quen cies availab lewith the auxi hary band
sw itch. Positio n A is meant to COVL'J' 4 105
me. l'rt'lt y useles s. I would much ra ther
co ver the 49 meter shortwave broadcast
band (5.9 10 65 me). This was eo1sily ac
cornplished by rem ovi ng two jumpers
Imm Ihe bandswnch. See Figun:- 2. These
jum po.'TS n' movl' shuntingca pa citors from
th e RF a mp tuning ci rcuit and allow the
p reselector to tu ne thl' req ui red rangl·. A
10.0 me crysta l d id th,' Irick. An ad ded
bt.·nd il of th is Band A m od ifica tio n is thai
by tuning the p rcsolectcr to an im age,
rec optto n of the 22 md " r shortwave band
(135 10 14.0 mc) is a lso po ssible.

Bands B. e a nd D wereded ica ted to th e
3 1, 25 a nd 19 mceer short wave broad cast
bands (95 10 10.0, 11510 12.0 01 nd 15.0 to
155 me) , using crystdls of 135 , 155 and
115 mc respectively. No modificat ion:"
were necessary. Band E WdSdedicated to
Iht.'16 meter short wave band (175to 18.0
me) and to eccomplteh Ihh., il was nt.'C1.'S
Sol ry to sold er a 75 mm Fd ca paci tor across
Ll l , which is tht.· re sona t ing coil for the
cry sta l osc illator. St"l~ Figure 3. A crysta l
of 14.0 mc is used here .

I purcha sed mo st o f tho crys ta ls a t vari 
ou s nt'a ma rket s . Each one work ed co r
eec uy. Obviously, Ihe cryst al osci lla to r is
no t 100 fu ssy . Th ose tha t I co uld not find ,
I o rdered from JAN Crystals. They a rea
good source o f inexpensive crystals.
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Co ncl usion
The receiver has performed flawlessly

ever the past two years. rye spt-'nt many
hours of enjoyable listening, especially
o n the sho rtwave broadcast bands. But
the biggest thrill is to zero in on a weak
CW signal, narrow the bandwidth 10500
cyck'sa nd rock the passband control.Then
flip the Q multiplier into the peak mode.
crank upthebalanccand peak the sig nal.
Thcsound of the rare OXrising out of the
velvet backgro und isdclinitcly o ncof thc
h igh poin ts in radio rccopnon techno l
ogy. E.K



Colorado AM't' l'lI ill a recent ha mtest .Fmm left 10 righe Ceoege, KllJUj Art, WOIWV;
Hank, WOAliE; Rick, K8MLVJe; Ph il. N0Cn :; 'OJ', KOOJ

Jim,. K6JAD, with his 1..1" 1 oK'q u isilio n, .l l b lli CT.lo flrn DD-1.
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Gerald Meyer, KR4V R,. in his MLami hamshack.

Tom Ma ocellino, W3RYM, with h is vin tage sta tio n . O n the left a Viking II sib on a
Hallkraften 5 X-IOIA.The trans mitter on th e rig ht is a Colli n!l32V-I . The mic in front
of it is an Etectrevetce 911. The mic with th e Viking II is an Astatic IT-30.
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Schematic of the am p lifil"l", o rte chan nel shown.

M - 30Cl rnA DC pa nel rreter
TI - ou tp ut transfortrK'r, screen taps at 40-

"'"VI _6OT8/6922
V2 - 12B117A
V3 - 6C A7/EL34, 6550 o r 6L6CC

Sott: All noslstor; are metal film or Tnl'tal
o"idl.'film unk~s oth l.'rwi~noh_>d . All rese
tonoflikl.' values are matched to wlthln5~
using a DVM.
RI- 471<, I I2 -W
R2 -470, 1/ 2·W
R3 - 3.92K (for 8 ohm), 2.4K (for 4 ohm),
value Is 1200d ividro by the output unpcd 
ance (fl.',;>db6Ck resistor) .

Parts List · Wi lli amson Amp (on e channe l)

Cl , C3 · 10 uF/ 400..V 1.'1t.'drolytk R4 - 471<, ,3.W
C2 ..820 uf/300-V mica Of poly sty rene R5 - 4.71<, 1/ 2-W
C4,CS- .OI uF/500·.vor~>ttl.'rVitaminQ or R6-RS · 22K, 2..W
polypropylene, matched to 1% or better . R9-RI0 - 220K, 1/ 2-W
O"Cl - .25uF/500-Vor bcttcr VitamlnQor Rl1,12,14,17 - lOOK, ,3.W
polypropylml.', ma rched to 1% or better. R13 - 950, 1/2..W
0, C9 -.1 u F/lOO-V tubular R15,16 - l ooK, I I2-W

RI8,19 -4.7K, 1/ 2-W
R20,21 - IK,. 2-W
R22. 33K, ,3.W

poin t o f inter es t: the co m p lete amplifit'r
has such low di sto rtion that one would
never hl'a r the Improveme nt su ch t WI.·..1k
ing wi ll make.

The sclccuon o f u utput tubes was a n
intl' tt.'Sti ng projec t in itself. Many typt.'S
were tested in my breadboard circ uli
with a num ber of di fferen t plate volt
agt'S. As I haw a co u ple of pre-school
toddlers a rou nd the house, tUN'S with

plate ca ps were tested but never serious ly
consid ered. Ther e were two bo ttom line
Issues involved in the d ecision making
process, those of pe rformance and avail
abiliry tpricel) . Under identical co nd itio ns
o f 450 p lat e v olt s, a nd usin g
manufacturer's recommended bias, I mea 
su red the output po wer generah..>d at the
v isual o nset of clipp ing .ISviewed on the
sco pe .

continUN nn t poIg t
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Underside o f the chassis.

most hams wit h a ny ~.'I.f ~Pt.'Ct should
hdwavaitabk-in th...-irjunk bo x...< or-in odds
and cndsot mili tary surplus chassis. These
capccnors an' hl'ld in high ostcom by the
tomce rcw audio fran-miry which feels Hut,
in generol, papt.'r/oil capaci tors intl-gra te
musica l waveforms in a sonlcal ly su perio r
way. Don't ask me how! I can ab o recom
ml'nd tilt' USl.· o f polyprypelc nc d idt.'Ctric
tW'S which I haw foun d offt.>r su pt'rior
performance in sampl...• and hold circui ts
due to tht.' charact -risucs of th e d ielectric,
and sho uld likewi offcr a low di!>tortion
signal pa th. Al tht.· bottom of both my list
and thlJSl' of th..., hollow ..ta te aud io froltt.'f ·
nity m mt.' the myLtr d i...-lectnc typo'!>, ,d 
thou gh to be hont'!'ot ,1p robab lycould n'r tell
that they Wt.·T\' bt-ing UMU u nder blind tt.'!ot
cond it ions. Ont.' thing I'll sa y "bo ut thr
Vitamin Q and ..imi l.lr p.1pt·r / oil hcrmcti
catty ~..a led typo'S: r vt-' never St., ·n o ne fail ,
even in WW II t.·r", radio oquipmen t. Ju o;.t
en..urv that capacucrs, t.~pt.'Ci.1 l1y pdp''!"

typt'!'o, an' run "I d !oub<.tdntid ! voltdf;t·
dcrdling factor fllr lonf;\"" Iifl' under torrid

conduions as well as for minimizing inte.,.
na lly gererared noise,

Alp in , for lo ngt.'St life, I 'd recom mend
sea l...-d ca n typt.'S for the poWI..'f su pply
filters and bypasses , bu t they are rather
l.ugl·. I end ed u p using Mallory Tee
COm p Uh'f grade ctoc rrol yucs fo r th ...,s\'
appl ications.
M tsceuaneous Construct ion Notes

Willidmson and olht.'T!> have cautjcncd
builders of amplifiers to widely M'J'dratt.·
pt:IWt'!" tra nsfomwrsand filter chokes from
th6-' output tra nsform ers to minimize hum
coupling. I chose not to do so; t tK> spacing
llo.'twt't.'tl t ran sformer en d bells i~ nea rly an
inch, and the resid ua l h um pn "il.-'nt in the
complete amplifi....,. is extre me ly low. All
inu-mal wiring is m il spo.:'C surplus silver
pl.uod cuppt.'T with teflon insula tion • no t
for any .1Ik'gt.>d some reasons, but because
it'!> ntlt damaged when hit with a hoi sol
dcri ng iro n. All ht'.1lt'Twi ring was twisted
up in an ekctric d rill 10 c.ana; hum dft.'Cts
and instalk-d llo.-fon· any otht'" pdrts ,"'n'
wired in so it co uld lit.' nt"Xl to the r hassis.

3 1 «>nlinuN on p.lgt' 34



Notn On the 6AG 7/f>I .6 tmrn p. gl' 17

• Th l'l"t' is a mi nim um It'Vt' l of grid d rwr- required to obtain maximum ou tp u t fro m
thebl.6i1t a given Il"'\f('! of hl.6 platevottagc. That m inimum level will NOT drivethe6L6
class C and is a pproximately:

• A good "rule of thumb" when u sing a bAC7 with an untunl-'d / RFC plate to drive
oil 6L6 is to uscthcsameplah'voltageforboth tu bes. In thi s fCSf'l-'("t, the AT-1"got it right ".

I tested tht' MR s grid cuto ff a nd S(TI'Cn voltage as a functio n of its p la te VDC:
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Notes:

1. I dcfim-d cutoff as when the 6L6 's plate cu rrent measured I rnA .
2. The 6L6 screen n -sistor WdS a 22k co n ru-cted to the6l.6' s p la te VOC.
At this point ,l was sta rt ing to get th e feeling th at the 6L6 left a lot to be desired in the

RF am plifie r department . Ht'ath's 2nd gcncreuon AT-1, the DX-20, uses a 6DQ6A in the
fina l. With th e exception o f the l.DQ6's pla te cap, the ba sin g is the sa me as the l.lil. I
substi tu ted a 6£X:?f>8 for thc 61.6 in thl' AT-I tr-s t bed a nd co nnec ted its plate u sing tht'
DX-20's parasitic choke to p in 3 o f t he octal socket , Th e output pOWl-'f on 40M was now
16W!!T hc platecu rr en t WdSalso way up, abo ut l 30m A. Wha t a diffl'n'nn'! lTh crc was
also a 15% Increas e in the grid drive available using the 6DQ6B.

I'm no t sure th,u Ihu AT-l 's powl'r xfm r would ha ndle the ad d itlonal p l.uccurrcn t bu t
swapping tubes sure put the 6L6's pcrformann' in pcrspccnve. The "venerable" 6t6 is
O K for buil d ing tha t 6AC7/ 61.6 cla ssic, but it is probably not th l' lx'St cho ice if you a re
interes ted in maxim izing the output power fo r d given set of component..,

Although these te s ts were done using an AT -1. they are co ns isten t with the results I
have ob ta ined from utht'r 6AC7/ 6l l. designs. With the except ion of th e AT-I 's fixed 
hn ked-cou pk..-'d outp ut. the rt'St of the desfgn iSc!d..s ic bAG7 / 6 [h. Output powers u sing
a pi -nt't will be r.light ly h tgbc r, but th e rela tionships between p late voltages an d grid
drive sho uld be similar .

For addit ional reading, try Lewis McC oy / W l le,"s "Mo re Power with the AT-l ,
Simp lt' Modifica tio ns fur C n'ale r Outp ut" in the Oc tober, 1955, QST. pgs.36-39. 130. I
wo uldn' t cla ssify thl' mod s .IS simple but t he artlcle CO V ('fS a lo t o f ground . WllCP
recommend .. changi ng t he hlh to a 68Qf1. ER

AMI Nrw~ from p" !,;'"3

Nort hwest - Pat , K7YIR, St.' nt a mat rix
of opt'rdlin g Ireq uencn-s a nd times for
No rthwes t AM activity. Proquoncies span
160-2 meter..! Pa r rm-nuons in his let ter
th dt he ha s added a Clt'gg 7....·u s fo r e a nd
2 ml"l.t'f'\ a nd now he ha s high II'VPI AM

32

on 160-2, VH F AM'('r s from o ther regions
molY want to co rrespond with Pat to look
for thost, 6 mcn-r opt-'n ing"'. EK



Armt'dForet'SHay.al Fort Bllm.id~ from p.ag~ 15
several tall telephone poll antenna sup" tcrs. antcnna coupjers, II,·" >type, switching.
ports. Contacts were mold...•o n C W, AM. docum...·ntdltlon.a ntrnn.l mounl..and whip
SSB and RRTY. S everal Armed Forces antennas. A tra ilcr mountcd S phase 115-V
stations were contacted . 400 Hz generator was purring most of the

Much time wa s a lso taken u p w ith day to keeptho enclosures running.
troubk-shooting a nd mamtcn anc...•. Even Arme-d Forces Day at Fort Burnside
expcnsivemi1itaryradiosgivc~mcprob- was d ec lared to be a succt'ss and we will
M-mS when tht,'Y haven't bt...n used in a be ba ck again next y('.ar.
while! Note; I did not recei ve written reports

Probablylhemrn>t intl'lThtingradiO!'wl'fC fro m other stat ions opera ting the Mili-
the equipment en closures designed 10 si t tary Radio Contest, bu t did ta lk to several
on the back of a vehicle and to serve as on the ai r. I would l ike to hear fro m par·
commu rocationsccntcrs in a bdttlcfidd set - ucipaung sta tio ns and mi litary radio en-
ting. Brown has several of th...-se sagod in a th usiasts form other pa rt s of th e country
semi-circle justout sid e the house.TIte.,. a rc o n how to ma ke ne xt year's event bigger
complete with POWl"l" su pplies, t ran smit- and better, d ro p me a line. ER

Unit on th t" left i!l a TR Cl36 and unit on th~ righl i!l a TSC15, 8 0th a re Co lli ns
m.IInu f.ct u re ..nd ron abou t 1000 w ..Us PEP,
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