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KOBY, K5MZH, SK

From th e Soan A n lo n io Ex p r("!J!I Nt>w,

~A~ a d t,tt'l.'tiVt' in the in le!ligl' nl'l' b u
n'oIu (If t hl' San An tunin Polin.' o..'Po.Ir1 
ment in 1914. I~'rn,) rd G . Koby hd pt'd
N,·w Ork,,"!' homicid e invL"~ti&l IOrs r-x
paM' ,m insurance ploe ttld l put Iwo T"ll..Il'
m urderers behind ba rs.

"Koby, 7 1••maccom phched pot in ll'r and
ham-r...dio o pe-rator, n ·tin-d {Rim thl'l'n
lin ' Department in 1976 .

"Hedh-d Mond olY IApril 2bl in .. local
ho spital when hr- suffered , I ht'.lTt .lll.lck
dfh' This fifth heart bYfMss operat ion, his
family said .

"Born january 14, 1922 , in Fra nce, Knby
wa s 13 when hh family moved to tlu
United Stan-s .

''H I' , 'nl isttod in 1940 a nd flew ca rgo
plaru-s in tht' Army Air Co rps during
World War II. Afh'r hi' wa s sho t down
O(',)Tthc l 'h ihpplnes , hl' injured his ba ck
a nd was stra nded o n a raft until his res 
cue.

"Koby Idt thl' service in 1945 and til, '
n"Jl:t yt'a r joint-d th e- Police o..·p..1n m,·nt .
w he-n ' he worked 30 yC'd f'S .

~ li l' lo ved his police work." wid his
wife, Virg ini" Lee Bri17 Koby of 5.Jn An
to nio .

"Pohc o LI. J t'S~' Porter Sol id Kob y w",s
we-II res pected a nd wellliked around th,'
department .

"Koby's fin,,1 assignm,'n t " t t il,' Po lice
Ot'p",nm"nt wa s in tl u- intd !ige-nt'e- bu
rcau, when- ht' lnvcsugatod narcotic s,
white-collar cri me and terrorist cri mes .

"Wo rking with New Orleans Dcnet tvo
John Dillma nn . no w a best -St:'lIing au
thor, Koby helped convic t Texans S rm
Co rey and Jim Cicslck of mu rder o f
Patricia An n C ies lck, who was s truc k by
a hit and run driver during her honey
moon in New Orleans.

"The story wastold in Dillma nn's book,
"Unholy Matrimony," in which Koby was
featured .
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Kohy, K5 MZ II, on Ih (' righl w ith hi ~

l ifel ong fri end, O lis Nc nken, K5SWK

"Kobycrednod hi s unckxa painter, with
sparking his in leR'Sl in o il painting, ac
cording to an a rt lclo wnuon abo ut Koby
in the la te 1970s.

· Al lt'dst o ntO of Koby's p.li ntings was
p n'St'ntL>d to Lad ybird John~,un and han gs
at t he I.BJ Ranch, sai d Koby's dau gh ter,
Sharon Lynn Kuby of Sa n Antonio ,

"She sai d her fdtht' r oll wolYS was trying
to tnvom Ihings.

"He inven ted a n alarm, lib , a burglar
a larm, bUI someone 1'1s..' gOI th ,' pau-m,"
sht' said.

"She remembers, when she was a child ,
that her Iath or "helped pu t in the Inter 
co m speaker sys tems al th e new Po lin'
Depa rt ment."

"His w ife sai d hi' hu ilt ,III his own rad io
equipment, Koby's ham -radio ca ll num 
be... was KSMZ H ,

"Koby a lso played harmo nica and a
Iitt l" bit o f piano .

"Also su rv ivi ng an' anomer d,m gh t('r.
Nancy [uno Koby xcnmng of Sa n Anto

rontinut'd o n p..g co 34



A TWO-TUBE SUPERH ET ERO DYNE RECEIVER
I

by Pau l w .Prttsch, W3HHC
4251 Oaklelgh Road
All entow n, rA 18104-4419

A few w,,'(·k.o; ilgu ju~ before my 75th
birt hday, Jd eci d ed 10 build th is two- tube
!oct wh ich I h.KJ built 5O YI·a~ag(). 1 did il
to Sdtisfy mY~'lf .IS bei ng a n old-tirm-r,
wh ich meant Olnstructing SOmt>t hi ng Irom
scratch. I wasamazcdthc recmvcr worked ,
and il Wdsn 't h.m) to g t.'t th,,' touch of ,l.

n-gl'neraliv, ' receive r aga in.
Theamch-on this receiver is in the 1942

and 1946 ARRL I t .md buo k . 1wound o nly
two ('oils th us far, an d with my L'.,lgll 'l'yt.·
and sha rp l'd rs, 1 found the40 meter band
plus or m inus plenty of sho rt wave sta 
ttons. ! used it to work CW and a bit nf AM
phone. Just SWI.' ing l've heard VKS, En
r0 Pl-'a ns, d e.

"Although all the ad va ntages (If the S Il 

pt-'rh''tt'n ld ynl-''-type nccivcr ca nnot bo
sec ured without goi ng to rather elaborate
muln-rubo circu u.... it i... po......iblcto use thl'
sup'rht'l princi p le to overcome most of
the d i....rdva mages u f the ...lm pfc rcgl'ncra 
Ii\'(' receiver. These are chit·Oy Ihl' neces
sity for c rit ica l adJuslml'nt uf the n'gl'n-

t'Ta tion cunlTUI wah tuningantl'nna "d t·.td
spots", lack of stabi lity (both in the dcecc 
tor ci rcuit i l ...df and hl.'C,lu....• o f ...Iigh t
chd ngl'S in fn'qlll'ncy w bcn the- antenna
...wi ngs with th l' wind). and blocking, o r
thl' tendency fo r ...tTUng ...igna lsto pull the
d ot cctor into ".·TO beat . Th.....• t·fft'ct s can
be I.JTg cly e limi ndh-d by md king the re
generanvcdet ector opcrateon 01 filu-d klW
Iroquoncy and dlosigning it for ma ximum
...I<lb ility. The incnming ...igno11i... then ron
vcrtcd to rho fixed d etector frt."t.JUt·ncy be
fu n:' ht' ing detected ,"

The previo us pa rag raph WdS the fiT!'t
on e from the handbook .l nio:lt· show ing
th(' d iffc renc(' between d simp le rt.'g('nt·rd
Ii " t' SI.'1 and the simplest form of a supt'r
hotc rodyne ci rcu it.

The set UM'S a fiKK to con vert the incom 
ing ...ignal to the intorrm-diate fl\'qu t'ncy
around 170(l Khz and .1 60iC (1 used .1

6SL7Cr si nce I had nofoCKC) as a d etector
and audio a m plifM-r. The d escript io n in
the handbook gives tht' bi ll of materia l,
coil winding data , and othl' r hints on con
struct ion. It wa ...n 't as ea...y d S buildi ng a
fox hole razor bldd t' crysldl St'l but ..,UN·
was fun . ER

mm

Th is two-tub e sup~rhet~rodyn~ reeelver is d escribed in Ibe 1942 .and 1946 ARR L
Hand books.

3



~
t
~

S!
~,·
~
~
~
~

i.
H

~
H

...
:
~
_

::
~
~,·
n

~
i
.

I
:
P
!

l
lH
n

t,
ii

-
'f

"
~
"
~
i
-
"

-
i'

~t
':

5
~

~
"
~

::r
1

-
~
~
r
~

-
?1

;'
...

n
.,

j
~
i
l

fl
t;

:5 i
~
~t

!
~

i
~
L

~
~
2
~

~1
~
;

",
t

,..·
t!.

~
tr

=
~

!i
!!

1
'
Z
l
!
~
-

,
;:

~
-
,
l

!
t
.
.
'

.!
-

:':
"

"
O

':
..
~
~

.!
~t
:l
':
<'

·
!
~
'

:'
~
~
~

"
1

~
!
;
~

~
1
i
:
;
"
7
~
~
i
r

~
~

i,
r
~
~
a
"
"
i
"
!
-

!
=
!.

;
,·

t
~

~
~
~
f

~
t

l!
:.
:;

'::
~

"'
~

;'
i'
Z
-

'
f

~
3
i
~

~
='

<!
t

~
:

!
{
:
;
:
-
;
'
~
'

~
~

:
'
t

~
~
~
i
~
~

§'
~~

L
r

/
-
Z
~
~

..
..

;-
~

f.
i
t:

5;
l
i

ii'
lj

.i
~.

;-
~

n
p

'-
3

'T
r,

·
!i
'
'
;
:
~
L
~
~

''
i
~

«
i
-
,
§
:
H
·
:
;
~
~

l·
'

ir
/'
K

~-
.·
4
~

)0
"-

'"
-
;
I

"
'
~
i
'

'''
''-

.
~

;
.
,
'
'

-
-,

.
~
.

"
l

;
~

~
=-

~
p

~
~1

·
=
2
H

~
~i

.
!1

:,
'

t
'P
H

~
~
;
'
l
l
'
l
u
a

·~
::

r
n

'
''

3
~

)0
...

.
".

-<
<

.
..

~
I

_
r

...
_

-
r/'

..
l

..-
·

~
l

~
•

.
!

:T
7"

i
~,

~
;
~
r
~
;
~
t
~

2
~
=

~
~
»
~

~i
"'

!l
~

~
~
!

~
"~

ii
~~

;~
~
fl
1j

~~
~~

~
~
~
:
5

?
:i
~

~~
l

~i
r
:
~~

~
!§

!.
.

..
'\

..
':

5
"

..
..

/
:

~
3

s
a

a
~
.
.

"'1
.5

..
-

I
_

.
'
.

!l
•

i
i

-.;
-
i
'

:'
>-
'
''
~
.'
T
3~
',

=
~
,

•
-:

=-
;-

1
:i

!
"
~
~
l

i
l
i

"'
·

:::'
:

..
~

1
_

_
~
~
_

_
'

_
"

o
ll

.l
!.

.
-

.
..

-

.
~
?
r

~
~
~
~
1
1
~
~
~
1

~
~

~
f

~
;
;

~
f.

.t
~;

;
!

~
l
f
~
!
z

~

-,.. , -
c:

h
z

=
-

~
--

-
,.;.

;z
n

~ -
-

~
~

.,..
>

-
~ ~ ~

, ~
y

J;

JJ
~<

f
1
D
~

·1
I~·

"-
"

.
I

,
.

',.
0

'
,

-
---.

.
I

t

;>
"
'"

.
--. =!;:l

~
-;.

z
..

h:
:~

.
:.

;
<:

_.


;
:
.
~

;
.

-,
.

~
~
?

:::
\

:-
lI

< • , e

-
,...

.,
..

"
,,

--
~
=

,
.
.
,
_

..
..

..
'

-
':I

)
I

-
~

-
<:

"'
~

"'
-

"'
l
-

'
;r
,,

~
.

I
"

-
~
=
=
!
:

•
•
~

T
,

~
~
~
-
2

..
r
l"

t"
...,

.
;
"

,!
,,
!,
~

i-
t

E
"'-

.:
-

n
-

f
!S

l
-

3
-<

i
'

=
:
'

''''
'''

;1
'

:;:
1

:1'
'':

l
...
~
-

!
!.

i!"
.
~
'
:
;
'
=
'
~
.

i!
"_

...
~
~
2
-

i
-i
'

i'
''
J
J

7
'

-
I
'

'
7
)
.
~
5
.
·

~
_

~
!
>
I
~

""
::'
-
i
'
2
!
C
~
:
:
:
l

~
'
l
~

~
f

";;
-

~
~

'
!

!.
~

2
~

"
,_

,5
_-

_=
,,_

_.
..

.I
•

.
~

2
:

1
-
.
c
.

..
..

..
..

..
..

..
.

_
..

"
,,;

_
,

;;
""

!!
:.

:>
'

,
...

.....
1

.,..
to

..
,,-

.:;
::.

{.
,"

~
..

,
.

I
>

,
-
~
.

iil
,
r

7
:1"

f
l

_
l

~
2

,
2

.
,

.
.
.

~~
~~

"
~
!
H

-n
~:

~r
~-
~~

!?
~
~
H
!
[
(
!
f
:
!
r
~

"
:Z

"~
1
=
_
t
'
~

~
"
_
~
l
7
t
!

7
'"

'
r
""

~
:;

"
'

_'
-)

oS
"

':!
"l

,
1

r
"l

..
.·

...
.

_-
"
;1

."
',

.
7

-
"
'
•
•

'
,

..
;

-
-

':
...

..
'i)

'2
..
,
=

~
=
~
"
~
!
l
"
~

.
t=

:,
,.

.
':!

{.
!

!
.

..
.

...;
:;;

;>o
~

j!
",

::j
=

~
~

'
l
,
,
:

j
.

;
=
~

i
~

§
~

3
...

r:
:'

7
"'

~
"
:

;::
;"
"
"
!

..
:;o

il"
",

7
r
<~

"
:;'

~
~
~

,-
j

£
_

3!
..

=
r

:r.
!
"
,l

l
T

::I
, .

'
,_

.''''
'
~

_
"

::I
,

"
~

-
.,-

..
'"

3
.

;:
r
:
=
,
~
=

;
,,
-

-
=
-

~
".

a
,

:
-

-
>

-
...

I"
in

J~
f
n

~~
~~

~r
~~

"
',";;

~i
~~

~i
i{

~j
;"

~
L

"
'

s.
;
.:

:
-
~

_
I
'

~
71

'
"

-
.

~
.
,
-

,
;

,..
':':

.
-

::I
"'

:
"
"

..
..

'-
:
-
,
;

"
,:

:
:r

!
'
"
''
'

i''
..
7

''.
'''

.::r"
":

'
f"

f'
!'

t'
'''i

;
~
~
;
;
{
~
"
'

...
~

~
;

f
~f
..
>:
!;
;~

s
~

:e
:;;

•



-
The ARC·39 t ra n sceive-r. The Iwe l v" (" f}'!l I .:l I ~ on the Il"fl are fo r t h e s ix ch a n n els o n Ih t'
low band, 2· 4.27 Mcs; th e twel ve em pty soc kets a t th e right are ror the hi gh band,4 .27
·9.10 Mes. The COV('Tin fro nt protect s a nd h old s th e crysta ls in pl ace. Bar ely vt stblc
at th e up peT righ t of the pa nel is a st icker saying tha t thi s unit was repai red at the
Naval Ai r Rework Eacility; North Isla nd (San D ieg o, CA) in Feb ru ary, 1969.

service (p robably about 1970), 5513 wa s
taking over an d militarv aircraft of all
ty pt's were so ex pensive thata lower-cost
radio p roba bly wa sn't considere d impor
tant. Fair Rad io Sate s had ARC·39's for a
number of years but they d isappeared
Irorn the catalog a ro u nd 1990 .
Aud io Process ing For Co m m u n ica
lion s AM

In a ro rnrnu nica t ions tran smitter like
the ARC-39 you wa nt to ge t thl' ml~s.lgl'

through in th e worst possible cond it io ns .
Audio pro ces sin g fo r AM ha s two main
parts . First , it wa s fo u nd by experiment
tha t nea rly al l thei nforma tion which hel ps
recognize word s is in the frequencies hc
tween about 30n an d 30(J(J cps. H igher
and lower frequenc ies ma ke yo ur voice
'so und like you' but th ey do litt le to help
another station u nd ersta nd what you 're
say ing.

5

One might say "We ll, ev en if th e ex tra
In-qucncios don't do much good wh y no t
leave t hcm in" but voice- pl 'i1ks are the
res ult of all thl' freq uencies ad d ing up; a
wider ran ge of freque ncies wi ll mea n
higher peaks wh ich will req ui re red ucin g
the gain to p revent going over l()O'J'o
modulatio n.Th us extra freq uencies mean
les s s jd eba nd powl'r for thr- Ircq uoncics
which help tho othor stat inn understand
yo ur word s.

Second , no matter what the In-q uoncy
range, ordinary speec h has a very high
ra tio of pe a k to ave rage ptlwl'r . Adj us t ing
for l!XJ% modulation on peaks m eans a
low .lVl'ragl' modulati o n level an d lo w
sid eband po wer. By cutt ing off th e peaks
the a ud io gain can be increa sed wi thout
going over tlJO% modu lation. Th is raises
the average sideband pl)Wl'r so the signal
is louder and ea s ier to understand wh en

con tinu ed next pa ge
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Our printers goo fed !This
photo belongs on page 18 ........

t en lop view uf Ihe A RC-39 . Rear 10 fronl of se t at top of photo : IF/.JuJ io assembl y,
modulat or, loading co il wi th vancmeter a nd l.1p swltch, a ntenna relay . 8011010:
Mod ul ation Ir..nsfo rmer, RF/m i..e r assemb ly (n ol l." 'com ma nd' .'lei coils and cover),
fin al am p lifier/drive r as semb ly . The lop of the retuner is nextto th e fron l panel above
the d rive r assem b ly.

The fina l is pla it' a nd Sl.:rt't ' n rnod u
latod ,Tho d es ig n 01 th e t ra nsmitter aud io
section fo llows the AM sp.....x-h p ron 'ss
ing schcmcdescrtb.....i above. A 5X14serves
as a mi c .unp (o nly ha lfofthu tu br-is used)
driving a diode co nnec ted 5H1 4 in d series
clip per cir cui t.The freq uency rcsponsc of
the m ic am p drops off below ,1 D!: IU t 2000
cps to help glot rid of Ihl" lowe-r VOi,'l!
frequencies. Th e gain o f th e 10k ,Im p is
ad justabh- to allow sd ting thl' a mou nt of
clip ping between nom- a nd about IS db.
The clipper is followed by a IOW-polSSLe
filter network which cutv off shol rp ly
abovc 4110()cps. A P'" follo wing t he filte r
allo ws Slot ting the mo d u latio n level.

The firs t half o f ,I 12AT7 d rives IhL'
socund ha lf as a ph aM' splith ' r to focd d

pair of 6 159' .'1 Opt'rdling cla ss ABI. The
response of these circuits extends down
to around )O() cps to re-duce sa wtoot h
cttocts .

7

The final tank is parallel tuned . O n thr
highl'r ba nd d Sl'l:tJlld co il is co nnccu-d in
parallel with thl' lo w ba nd tank co il; thi s
sorm-what un usual arrangement all ows
UM' of lin k cou pl ing to th e antenna with
n ut either a ch an ge of ra tio or com plex
switching .

Ann-una cou pling is adjustt.J by rot.rt
ing thl' link inside the ta nk coil. A large
ta pped M'ri,'s loading coi l with <1 vartom 
rter for fine adjustment al lows load ing
cv un v"ry short antennas .

Il u m m m . . Aircraft Radio Co rpora
tum. , , link rotaung insid e the tank coil 
- y.' p. th e PA tan k looks exactly like a
co m mand tran sm itter tank coil. I did nol
count the turns but it is a t lea st a ncar
clo ne of the mil in the 2.1 In 3 Mcs A RC~

5 tran smi tter. Tht~ sha rp eye will spo t a
number o f Iltht'r command Sl1 pilrt s in
this rig, amon f; th em th e rc.....etvor RF co ils
a nd shields, the REC ANT knob and the
fixed va cuum capacito r.

con ti nued next page
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l.eft bouom view of th e AR C-3" . Rear to fro nl of set at lop of p ho to: Dyna moto r
co n n ecfin na, re ce-iver tu ni n g Co1 p dci tor (m olY lo ok fa m il ia r!) Ir.l n llm ill e f luning COI P,
bott om e nd of retunes asse mb ly. Bott om: Dy n..moto r, mod u lato r d r('uih, bottom of
loadi ng co il pu, panel con n ect o r w iring a nd bYrdll!!t's. Note con nect or p u lled hom
retu ner for photo: the pi ns a re th e ea me sm al l bolo..n.l pins u sed in th e 'eom mand ' se rs.

Thr- St' r il's -p oUalh'! fildm,'nt ci rcui t
mean s tholt if ~)ml' tubes an- m......ng O f

opt'n theliteof th e olhl'!'Sin para lk-l w it h
it m ay be d fl' w minutes o r 1,,,,,0;; Chl'C" th,'
filaments bdoTl'dpplying po W"-'T.On .my
autotuncset yo u should ch.:m ge th,'ch.-a n
net im mlod idh'ly when you a pp ly pt) W(·r.
If the set d u.....n·! cha nnel, shu I down and
find th t· problem. So m elhi ng m olY be
jammed .JnJ tfu- fir!>t real wa rning coi n be
a bold smell and smoke from Iht' motor .

TIll' ARC -] ':' i" cry"lalconlrolll'tt a nd it
definitely i"n'l ,J h i~h powered ..."1. . Wit h
no BFO thl·n ·... no w,Jy ItI Ctlp ySSB. On ce
yo u ~1"1. lx'yo nd !hl'''l · thing'', however, it
makes a Iim- rig for t he vi ntage mihta r-y
ent huviast. Thl' ...-lectivity is good fo r ,J
SI."I of t hi.. period a nd thl' am plified AVe
a nd 1')(c('lh 'n l noi ..., lim ite r ma ke it ,I rral
pleasure in ru-t opcraucn . T his is about
thcca ..ies t I IF rig there is to gl't working
and !o u<;(';opl'ra ling it will gi ve yOUd (l't'l
for milildry rddio 011 its Ix...1.

Con clusions
hlo king dl lhl' AKC·39 d esign overall,

•

YIIUca n't help Ihin ki ng Ihdt lht' Aircr dft
Rad io eng ine....rs studied I'Wry military
~1 then in producti on and co pied fro m
mo..l of them . Tholl's good - t he require
mont d id n't cal l fo r advances in the sta te
of the art and ho w mdny ...·b have we
reviewed which wcreobsolcec bd on'l hl,),
were in production or which did wrong
..oml."thing th ,ll ('Vl' ry olhl'f"' '1 of th l' pt....
riod did rig hl ?

TIll' AKC· 39 is ..implt· In t unc u p and
operate: dm ong mt'Chdn kally ret u ned
transcei ve rs it proba bly h.ls Ihl' fas tes t
cha nnel cha nge t irm-,

In goncral only Ihl' Vt'ry sim pl' 'S1 rnil i
ta ry t ra nsccivors ts mall po rt,lbll'S) sho u ld
u...• ""pdrdtl' crysta l.. for t ra nsmit ter and
n-ccivor. Therean -..im ply 1(1) many po s
sible mistakes w hen two nearly id entica l
pa rts mu..l be in stalled in the f ig ht p laces
and of course ,10 1')(lra cry sldl for each
c- ha nne l ma kes the ",'I cost mo re. II is no
big dl'dl 10 fl't'tt the n -cei vcr oscilla tor
OUlp UI Ihroug h d m ixer (with Ihl· IF Ire
q UI' ncy ) 10 g ct th o chanm-l Ircqocncy .But

t'fW'I linunt on P"'RI' 34



Good Audio
P,ut T wo

by John Sta p les, W6HM
732 Cragmo n t
Berkel ey, C A 94708

Co mp ressors and Peak Lim it ers
Co mp n 'M;(JTh ,J relike AGe circ uits: thl'y

,)1'1quickly un b ursts o f audio a nd rdl'd~'

the atn-nuancn slo wly 10 koep the aver
age audio lev el co ns tan t. Bdow ,I certain
input level threshold, g ,Jin d ocs nut va ry,
but above the thn'Shold , the cu m p "-'S!i(Jf
gdi n i s red uced to kt...·p th. ' ,1V('T<lgC o UI 

put 11'\'\'1 co nsta nt.
NOh ' thd l I Solid ~dvl'rdgl' level", The

l'pt 't 'l:: h waveform is co m plex, dod a l
though th e com pn "'"u f .,ffl'("1 <; t he aver
olgl ' pl.)wl'r ll"\ld . po.',J \o:..o; molY sti ll s nea k
Ihruugh. The compn 'Sso r Solin reducuon
.lll ilck u mo is ,I fe w m illi .......-onds.....J low
Iroq ucnry sig ndls are nUl d tsl urtt't.t . (The
..·om p n·s.... rr- gai n ch,m gl' must be SIOW('f
than Ihl' I nn~l'sl period of Ih\, s ig nJ I.)Thr 
lon ger rl'lt,.ISl,'t iml' p rt'Vt'n ts tho gJin fro m
rushi ng up bctwer-n word s and phrases,
and reduce, Ih t' roo m echo.

Stlm.'Jud itl l rJ nsi t'nts J ft' bound 10 gl't
Ih rough and ovcrmod ulo u- Ihi ' t ra nsmit 
tcr. O fh 'n audio n.l m p rtos...lrs are CJS
{'.td t't1, with Ih ,,'dlldfk /dt'\'JY umcs of Ihl'
from-end unl'S slowl'r, followed by co m 
p n ......ln> wi th fdsl..-r dttd\'k /dt'CdY timt's .
Compn 'Ssun> opt'rdling wi lh ~h(J rt l im\'
c'()n~td n l ~ .1ft' SI.lmt'1imt'S l·d ll.od p"dk Iim 
itt ......

AI WfoBM, d Ga lt's Cu m p.md t' r wi th .I
Vt' ry lo ng ft'l!'.d"l' li ml' is ItJlluwt.,J by .In
Alb'C4:'\6C with .I 1.3 St,l'tlnd dl'\'J y lim."
foll owl'\l hy ,I ens VOlllm,lJ( 400 pt 'ak
Jim ih'r with a sho rt alt,\l'k/ dl'C.ly Iiml' lu
d .'dn up Iht' rt'mJin in ,.; fas t lr.lnsit' nl ...

'·"·..·1; ·01.'--,.'...,1·'·"1]'~;, I..:..:...J Umd II ""'"

Fig. •
\ 0

A lt ernative T ra ns mi tter Aud io
Peedpotn ts

The ourput k-vel o f cu m m..-rcia l a ud io
p nllt1.'ssing eq uipment is u~udlly 10 to 30
dAm, (dB above 1 milliwatt, Of about 25
10 25 volts rms into totXI ohms). Th is is too
high for the microphone in pu t, a s it will
overload the sldgl' boroee thc a u dio !,pi n
co ntrol. An alwm.ntvo is to feed the ,1U

d io righl aero.... th o modulator ga in con
trol, shunted by a totXI o hm rt.'Sislm 10
curn'C"t ly n-rminato th.' audio source.On ce
Ih t' lirmtcr and modulator gain controls
are property :;1,'1 for llXI~ pea k module
lion, o n ly the gain cont rol s up"tn'dm (If
t hl' limjrcrs s ho u ld bt..ddju..ted .
Distort ion

Distortio n !>ignifkdnlly dffl'Cts th.., a u
dibilily, o r thl' ..'.1 :;1,' of understand ing th..,
word s. Clippi ng, ov ..-rmod ulano n, sa tu 
ra ted audio t r.ln!>fo rnlt'rs and poo rly bi ·
aSt'ti mod ulator St ,l~t":'i I n ' thechief f a Ust'S
of disto rt io n , All of Iht':;I,' oUt' cu rabl e.

Th o famous "Valla nt So u nd" is d ue pri 
mildly 10 sat urat ion of t he- audio driver
transformer by d .c-. nowin~ th ro ug h th..,
p rima ry, magnt'1iz ing tfw tra nsfo rm er
t'on ' 10 ncar Sdtura l iu n. A mod ifica tion
hd !> been pu blished (Stapk s , ER . 24)
whk h .·u n '!' Ih l.'d t'fkit'ncit'S of the ortgi 
n.l1ctrcuu.

The idll' modula to r cu rrent !>ho u ld bt'
adjus h'ti to th.' lrdn !>miUt'T !>pt'Cificdt io n.
If Ihl' tubl"!> a "" wt'dk, tht'y md Y go in to
d i!>to rt ion bt.'lo n' IlXl~ moduldtion is
n 'd .-ht'ti .

I nVt' rSt-'h'l..,Jbdc \.;.lw u nd tht' high· lt'vt'l
!>1,lg t'S fo llo wing th., ~,J in ...mt rol m,ly
ht,lp n .,Juc...dislorti.m in lht'output !> t.l~'"

T,lkt' Cdft' to t'1im ind ll' r.f. frllm tht' ,HI
din d rt'u its: tht'y m,ly n~l i fy Ih l' s ig ndl
dnd pnltl uH'II'l.'tlb.lt·\'; . K.F. pickup in low
im pt..,Jd nt1.' ci rcu it s may bt.'l'Iiminah-d by
p lddngd O.(XlS mit-nlfd rold CJ f'dcilo r frum
t'dfh ~ id .' o f l ht' bd lan..tod Iint-'Iogmund dl
I'a ch pil'\'t' of t-qu ip m\ 'nt .
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Herm Renner, W0 SCU, with some vel}' n ice vi ntage equ ip men t. I l l' operale!l160, 80
and vur.

•

;

Fra nk Scsn lk, WOARZ, in hi ll wor kshop, He'll 80 year.! old and was fi nli lkensed in
1933. During WW II h e se rved in the Signa l Corps. do ing radio ma tn tat na nce .
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From left (0 righ t: Sieve Barnes, K6PFW; John Hurst, KU6X and Jim Wilson, NU611.
This photo wa s taken at th e Los Altos swap meet in April o f this year.

Ca rter Elli ott, WD4A YS, in his vi nt ..ge st.. lion that consists of mostly Colli n s equip·
mem.

15



by j oel Levine, W828MH
67 D erby Ave.
Gree n lawn, NY 11740

Crysta ls an' a mM ing dovtccs. These
compact lnuo pdCkdgl'!' control thl' our
p ut fn'q Ul'ncy of a transrmuer wi th out
the visib le indicators of hl'a t an d light.
You can pull them a nd p lug thl'm an d
eac h timl'thl.-' crys ta l w ill oscillatl' on the
same fre qul'n<'"y. Ma n u factu n -d from
naturally occu rrin g crys tal s,t hl>ir ropura 
tion for s tabil ity and n 'lia bili ty have
earned them thl' nicknaml' "the roc k". As
a Novice-in th l.-'196O's, restricted to cry sta t
controlled transmiss ion by FCC regula
tion, thl'S(" sUgM cubo sba pod compu
ncms were my h')' to the pll'asun'!' of
ham rad io ,

The not ion that cry sta ls ca n change
frequency Sol"t'ms to vtotato a law of phys
ics. After all, when crystals first became
availabje in thelate 1920'sand l..-J rly 19JO's
they were hailed as a costly but cffccnvo
method to assure frequen cy stability and
accu racy . Mos t ha m s of the 193O's l' rd di d
no t own accura te wavcmcu-rs a nd the
cal ib ration of receivers could not be ,IS

SUTl--d to guara ntee in-band operation .
With in a few yl'a rs the crysta l co ntro lled
Colp itts osci lla tor replaced th e unprcd let
able sel f-excited circuits popul a r wit h
hams of thar era . Even though crysta ls
were expens ive, at $4.{)(} to $211JKl a piece
in hard to earn depressio n d ollars, (n ote :
my fat he r, W2RKC,I~olm l.--d $25 pl.'r week
in 1937) the hu ge advantages of stabili ty
and frequency predictability gua ranteed
the wide-spread accoptanco of crystal O S4

d ila tors.
Th e great d isad vantage of crysta l co n

trcl wa s th e lim ita tion of operation to a
single frequency.Oncapproach to multi
plying crysta l uscfulnc..'Ss wa s frequen cy
multiplication . A freq uency multiplier is
an osc illa tor OT amplifier wh ich is tuned
to a harm oni c of th e crystal freq ue ncy.

,&

Th is approach worked bcca uscrhe prc
Worl d War Two ham ba nds wen'd in'ct
ha rmonics of o nt' .:m uthl' r. (Th is cha ng l-d
a ftl.-'T the war; five mcn-rs an d t wo an d a
ha lf meters ma d e way for ot her se rvices
and hams weregiven six a nd two meters:
later the 15 meter ba nd wa s added a nd
d uring the 19805, 12 and 17 mct ers .)

Do ublin g an HO meter crystal oscillator
to 40 met ers d id not change the o rig inal
(o r Iundamcmalj fn'qul'ncy o f the crys
ta l;it provided a second output fn"qUl'flCY
which may OT Tlldynot have been within
the p.an of the ba nd yuu wa nted to opor
,111.-' . The alternative, va riable freq uen cy
oscillators, remained expensive, proneto
fn'lul'ncy drift and beyond the financial
reach of many hams well into the 1950's.

My flea marh't searches have uncov
ered twoapproachcs to varying fn'qUl.'ncy
with the useofcrystals; thl'first a pproach
wa s th e 81i1cy VF41 (Variable Frequency
1) crystal ,Offered in QST during thl~ late
1930's, this cry sta l ha d a top mounted d ial
which va ried the freq ue ncy up to 5 Khz.
We generally t hin k u f a crystal "5 ha ving
d fixed freq ue ncy d etermined by th e size,
ma terial, cut uf th e crystal a nd ambient
temperature. Wh ile th is is generally true,
another factor is the tension on the plates
w hic h ma ke the electrical contact ; va ry
the ten sion a nd thc frcq uency w ill change
wi th in a small range.

~
., ..... ,.

--
"

VF-l variable frequ en cy cryst..1



TIll' top mounn-d d ia l on th e VF-I ro
tates a sc rew which CUmprL~M's or re
[l'aSl's th l' s p ring hold ing the cryst.lI . I
have two VF-Is.1nd th e calibran -d ma rk 
ing o n the lOp o f t he crysta l cctnodc
accurately with th e out put measured un .I
froquency counter. Btilcy offered thn'\-'
models wit h fun damental {n'qllt'ndt'!> in
the lbO, tin and 40 meter amateur band s .

There wl·,,·di!'ioJd vantagl.."S to thl..· YF-l .
The 5 khz fn'-)ut'n l'y rdngl' Wd!'i un ly
enough to move bet ween rhc Q KM on
CW.On AM tran!'imissiuns S Khz will nut
move you oulsidt' o f th l' bandwidth of
the s igna l. l. islt'lJ ,],1 l' ight to ten dulldts
apiece in thl' 1937 AKIU. Hand boo k,th.·
VF-l wasa pour man's YR). By com por t
so n, a sta nd a rd s inglt.· freq uency B( >3
crystal lish-d fo r $.1.95 to $4 .95 in the S<lm l'
catalogue. My own experiments with the
VF-l Indicato tha t output dropped as fr l' 
qlll'nry i n("n " l~'ll so rhe VF- l W<lS nut uv
able for d fu ll 5 Khz o f var ia tion with .III
osc illators .

An I.·n ti rl'ly d iffc-n-nt approach to va ri 
ab le fn "t!IIt'ncy o pera t io n crystal corurot
isthe Dcka -xtal ma nu fact ured du ring tht'
late 1911)'s by S r it·n tific Radio I'nM.l uct s n f
Co unci l Bluffs, Iowa . This d "vin', which
loo ks likl' ,I flying saucer, mounted 10
nystd!s in a !iing ll' c rysta l holder with d
rotatable s w ill"h jocatod on thetop.Turn
ing the top pi.,u' s w itches in sucn~siv,,-·

cl)"'ta ls with fn '-)tll'neil.'S sfldcro thn)ugh
out the b.Jnd . In 1948thl' Ddc.d-xt <ll co..t
55.95 withoul Cry..td!s and $14 .9.5 with t. 'n
cryslals M'!tOCIt'<l by th(' manufactu,,'r .

Dl'ka-xt.l l, 1 0-po~i tion c ry !it.o11

Thb is not n '.l lly a variable fn-qul..'ncy
cry"ta l btoca u ....' thl' freq uency of 1,.:Kh ...."-
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It'l'!inn i!'i dctermim-d by a di fft' fl' n t cry ....
ta l. However, th isd,'v k t> uuhzos crystals
to appr oxima te y rO o p..-ra no n while .IS
Miring Iht' !'t.lb ility and dtTUrdcy uf crys-
t<l l opera tio n. I ha ve uni ts wi th Iunda
nu-ntal fn 'tlut·ndt.... in tht' IntI, KU a nd 40
meter bands . With fn'lut'n l'y mulnphca
lin n, thl.· Il. 'k.:!-xtal W<lS useful alt"' r the
wa r on all ham band s up to u-n meters.

TIlt' Ot>k.J-llt.11 W,I" nut popul.t r; it was
in tn lduuu OIt a lim., of .!l'Tt\lsing VRJ
price and improvi ng YFO p' 'Tfnrmarx....••
dnd it was niatiVt.oIy t·xpt'llSiVl·. Tempera
tun- o)mpt.'n!'odl ing components in the os
rt Ikltu r circuits d l'!'iigmodIIa-ha ng t' val ue as
tht' Yin warmed up pn M.t un -dsig nificanlly
b..>tt l·r stability than WdS previously avai l
a blc-. However, the problem uf poor stabil
ily Wo.I.S not truly solved u ntil th t' heat gen
t'rdln..l by tht' tube's fila rm-n t W,IS r-lirni
na tod by con ver sion In t'ool t'f o perating
~ll id -..tau- devices . Even today, the hig hcst
l. ,v.,(s of !'it.lbili ty in solid -stan- d t'vin'S can
h .' dt·hil'Vl'<lon ly by plddng the crystdl in ..
n-mperatun- (1.ml rn ll. , t own.

The Dcka-xt.u did no l spa wn im itdtion
by the major crystal ma nu facturers like
JAN, Blill..'y a nd Tl'lld S Crysta l. In aJd i
tion to im p ro ving vro prtcc/pcr to r
mance, incxpcnsjvcsu rplus c rystals may
haw.' cont ribu ted to the dppa n'nt lack of
inten-st. Cose tng as litt it.'a s o ne dolla r pt'f
cry std l o n the s u rplus markt"! , it was less
t'lI,p"n!>ivl.' to purchaSl..· It'n su rplus c ry s
tals than 10 purcha.... onl..' Dt'k.:!-xtal.

Ofrou~,cty'Wb Wt"fl' nt'Vt.'felimi na ted
from ci rcuits n 'quiri ng thl' pn)pt.'Ttil'S o f
fn.'1uency acc urdl..)' a nd sta bility .YRh un
tm ll.>d transm illt'1"s o f th t' 1950s <lnd lah'1"
u"tu crysta ls fur CllDVl' rtt"fS in vdrious cir 
cuit nmfigll r<ltions. A latt' r d ('Vt'1opml' nt ,
the pha ...."-Iockt'd -I{xlp, pmduCt"liaccurate
and stilb le outputs by ut ilizing thl~ cry sta l
.IS <l rdeft.·nce oscilla to r in a d rcuit o f fn '·
q Ut'ncy dividers anJ lugic .

Crysta ls were an im purtdn t co mpo nent
d u ring the vacu u m tubl.' t' r.o1 . I I.·ncou ragc
o thl..·r collectors with th is i n t t.·n~t to docu
mt' nt these interesting a nd tl'Chnologi
cdlly import.-mt d t'ViCl'S, Ell



Improved Audio for the Collins 75A-4
by Bill Beatty, K7CMS
4721 N. Bamboo Cir.
T uscon, AZ 85749

There arc severa l reasons that a 7SA-4
d oesn't so und as good as other com m u ni
cations receivers with sing ll' en ded 6AOS
aud io. The first is its audio output tr ans
former, T5. Cclllns d osigncd some- inverse
feedback arou nd it but this can b.' im 
proved in the quest of bettr-r fiddity. An 
ot her Inverse h...-dback loop. within th e
first loo p. is Rl 09, 390 K, between the two
p lates o f V13, I2AT7, and it also is a ca use
of distortion.

The best cu re for the former problem is
to replace T5 with a good 4 watt audio
output transformer and then experiment
with the amount of inverse feedback by
adjusting the va lu cof R71, presently 33 K.
Oryou can 1(,~lVC TS in and usc les s inverse
feedba ck by moving R71 from p in 3, the
12A17 first stage ca thode, to pin 8, the
12A17 second stage ca thode. Since on e

les s stagl' of aud io is in the loop, the pri
ma ry o f thc audtooutput transformer will
have to bc rcversod. Then thevalueofR71
ca n becxperimontod wi th , a lthough 33 K
is the va lue I ended up w ith in my 75A-4 .

RI09, 390 K, sho uld be removed .

Now the audio shou ld sound much
bl>tter, but lo uder than before. In fact ,
some hum o r other leak-throug h never
heard be fore may be apparent .One of the
p urposes of so much inverse feedback
was to throttle ba ck th e gain to cover up
th is stuff! I added a 470 K in series with
C lOD fct.-ding pin 7, the sec ond 12A17
control grid , to cut ba ck the gain. It may be
nl 'CCSsary to cha ng e some lead dress and
run a sepa ra te shielded cable to the AF
C ain po t to clca n up a ny rcs id ua llo w level
lea ka ge. The results are worth the effo rt .
ER

Our printers gOUfClJ!This
photo hclnllgs on page 7. ,

Believe it n ot, the cal 'li name is Smokey. Ph il Good man, K4FXB, who ill well-known
for his repair/ res toral io n w ork in the Allanl.a, Ga. area, sent thi s photo in. I wond er
how ma ny of h is 9 liv es Smokey h as u sed u p!
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AM FREQUENCIES

2 Meiers -144.4, calling frcq., activity in most cities ; 6 meters - 50.4 calli ng Ireq.
10 meters - 29.0-29.2 operating window; 12 meters - 24.985 calling freq. : 15
meters - 21.400 - 21.450; 17 m et ers - I S.ISO ca lling Ircq .: 20 meters - 14.286 for
the nightly net sta rting at 5 :CXl C A time; 40 met er s . 7160, 7195, 7290 arc the
main Ireqs. w ostccast AM'crs net every Su nd ay afternoon, 4:00 PM on 7160; 80
meter s - 3870, 38RO and 3885 arc the main freqs. Wcstmast swap net Wednes
days nights, 9:00 PM on 3870. AM Swap nd Thu rsday nights, 7:30 PM on 3885;
160 m et ers - Gray Hair net every Tu esday at 8:00 PM EST on 1945. Mostly
spo radic summert ime activity. but during the winter signals ca n be heard
anywhere on thi s band .

Drak e T ube and Antique Radio Ne t
The Drake net wa s sta rted by C riss, KBRIZXand Don, W7BO .The first sessio n wa s held

Satu rd ay Jilnuary 2..1, 1993 on 3H65 .It 8 I'M EST a nd the net has been go ing strong and
growing I'Vt'T s ince.

Criss says it sta rted as a jokl' OC1WL'l.'n him self and WZllO. They we re totally amazed
to get 45 check-ins the first night. I ll' added , "I knew there were a lot of Drakes out thure
but it st ill amazes me that so many Drak e ow ners were on frequency that night."

The net operates much like the other ' W ;I.'n;' net s in Ih.lt they have a technical sessi on
and a swap ses sion and they welcome all chock-ins, wit h the only prerequisite being an
interest in Drake equipment.

If you have Dra ke gea r or an Interest in the company, consider tu ning into the net.It's
very friendly and you should en joy the experience .

Criss Heston, KB81ZX, who fo unded the net a long wi th WZSO •
•9
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Rebuilding The Heath AT-l
by Dave Ishmae l, WA6VVl
1118 Paularino Ave.
Cos ta Mesa, CA 92626

During m y Novtce ColTl'1.' r in 1960
(WV6LXW I. t hl'Tl' Wl 'l"I'!n\sllf DX-20s, DX·
3Ss, DX-40s" m d a few DX-HXh;, but l don't
rec al l s l' l-i n g oru- AT ·1. I USI ' ,j AIJ- n
BUfRSt.lhl,·r/ WAnAWlh I)X-20 fur m,lny
of my Noviceand Conditional QSOs. As J.

n '!'>u lt, 1have 1l1'V!'r klo lu.'\.l J t t he AT-l with
much dff"1iun . Ma ybt· d curious f'dssing
glall('l' if I saw o ne .-.1 th,' loca l amateu r
S W d p mo.,\>tS, but nothi ng mon-,

Alh '!' I built my first hAC!/ blb xmtr
(EJ(M43) an d 1011("1" a6ACl/6F5 QRPJ;mtr.1
sl.a rtt'l.i looking at th..• AT-Is a bi t d ifft.'!'
ITl l ly . I ('VITI sta rted advl·rt ising fur (I i'll' .

ChlK k PI'JlSOn / W A77ZF:s article Jl\(> AT ·
1:I11'olth nots on the AirH (ERN46) wa s tlK
final straw - I now had to havean AT-I !

Th e problem at th is point wa s so did
l'vI'fyom' dst, on th e planotl! The article
"The Lu re of Classic Rad io" by Ma rty

IJrift /W82fO U and Jim Mu sg ro w /
KSUZH in tho.' Mdl'\"h "93 QST helped to
inn t·d....• the pricc ot AT-Is by sayi ng in
pdrt : ~ Many Novice t ransmitters art'
pri / lxl rossc-ss tons . ThoHeath AT-1 molY
sl'11for we n uVt'r $l00.~ Ouch!!Pictures of
M,lfty Dri ft' s r os ton-d AT-l ju st made my
"AT-1 fever" wor....-. I an swered lk)b /
KA0KRX's AT-lad in thl' March '93~T

by mail (tht'f(' WdSno phone number) and
mint' wa s the 27th inquiry for his AT-I! I
traded Mort /W6KI.T fo r two AT-1 p.1rts
units . Both ha d sht'l.>t metal mod s to th e
fn tnt panels, and chassis and Wl'T"\' miss
ing tht' power trolnsformt' rs and meters
dn d nt·;thl'T w as su uabl c fur "--build ing . I
finol lly loca ted a n original AT· I from
)ohn /KA0DEZ.John'sAT-1 wa sin origi
ndl co nd ition and hold no shcce mt.>tal
mud s - it was a pt 'rf,'d ca nd id ate fur
n ·b uilding.

My goal in rebuilding t he AT· l wa s
NOr a mUSL'Um kwel eosto rarion.I wanted
a nea r-mint worklng exarnplcof cn AT-l

"
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nu~d1.aS !li !l w.n painted with RU!lI-OIt>urnOlftt>tdgood wire brush in g wi th a n el ectric
drill .

and I took a fl'W "liberties" gl'tting there.
Reader.> fami lia r wi th the AT-l 's wiring
ca n l'a ..i1y spo t the under-chassis d jffer
enccs . I d on't like using the word MR-'S to
rat ion MOC'CilUSC of these d ifferences and
themcthod .. that l used in rebuilding my
AT-1.The follo \'li ng are highlights o f m y
AT-l re build:

"Thechassis and front panel wen- com
plctcly strip ped . The octal SOCM'Is, co ils,
DRIVER/Oun'UT tuning ca ps , BAND/
CURRENT s w itches, terminal strips, and
man y components were unsoldered and
cleaned .

" The front pa nel was clea ned in a mi ld
solution of Mldp and water and tfu-n pol
ished. with a couple of coa ts of Mcgutar's
Car Cleaner/ wax . I wa s pleasantly sur
prtsod how well the front panel cleaned
up.

• The top of thc cupp.·r plated chass is
was bad ly corrod ed while the bottom
was O K. The cha ....is top and coi l su pport
bracket Wl·n.' wire bru..hed with a fine

25

wire wheel. I then painted the to p of the
chassis a nd coil su pport bracket w / Rust
Oleum ' 7714 coPP'-"".This is the first cop
pcr chas..is I have-painted and Iam happy
with the resu lts . The pa inted co pper is
just a tad "brighte r" than the original but
you can't tell the d iffl-rc-ncc in the color
p ictures .

• The meter wa s badly ru sted and the
gla!>s was stained on the inside. I dtsas
sembled the mot or by ca refully fold ing
ba ck thecight tabs on the rear. The bezel
was then bead blasted and painted blac k.
The meter glass a nd meter sca le were
cleaned a nd the meter put back together.
I fol ded the eight tabs back using a large
flat bladed screwd rive r. The meter carne
o u t very well but buy do I HATE the way
those mete r work - I had almost forgo tten
ho w bad they are u ntil I tu ned up the AT
1. 'Ibc DX -20/ 0X -,1S has the same typcof
meter.

"The transformer wa s run on the bench
with the 6l6G / SU4G filaments ron-

co r'llinu f'd nul p;ag~



Rebuilding th .. U..at h AT-1 from p revloue pag E
noctcd , H V winding (If'!-'n , fo r severa l
hours be fore I clea ned it up . The tube
filam ents R'present a 21W load , In my
experience, Heath powl'r transfo rmers
have NOr been wry reliable and I spend
a few hours on the bench checking them
out before putting thorn back into a rc
bu ilt unit. Th e po wer transfo rmer wa s
then partially di sassembled .Tho endbclls
were bead blasted and painted bla ck , The
xfmr lead s were "too short" so I rewired
them usi ng vi nyl win.' .

- I replaced th c SU4GB and 6L6GB wit h
the correct "period" tubes, th e 6L6G and
SU4G, Th e AT-l "loo ks" a lot better with
the "right" tubes in it . All tubes we re
tested.

- I d id not hav e an original assembly
ma nual to rebu ild the AT-l with so I used
the original AT-l s to ma ke so me wiring
diagram s and rewired acco rding ly. I al so
"blew-up" the underside chassis view
from Ch uck Penson's £R article as a wir
ing guide - it worked qu ite well.

- New binder head 6-32 hardware wa s

used to assemble the AT-I, Th e original
used rou nd head.

"The cabind wa s pa int od gray wrink le.
It' s not a good ma tch to th e Heat h gray
but it's closeenough.

The fo llo wi ng a re some of the "liber
tie s" I took in rewi ring the AT-I :

- 33u F 350 VDC eloctrolytics ins tead of
the origina l BuF 3S0VDC ,

- Two 47K 2W equalizing resistors
we re ad ded across the 33u F input ca ps.
The origina l U M-d none.

- The new olocerolyucs arc much smalle r
than the originals so a te rm inal st rip wa s
added next to the SU4G socket so thai the
"spare" SU4G soc ket p ins don't se rve as
te rminal s . I did the sam e thing wi th th e
6L6G socket and the key cl ick filter co m 
po ne nt s.

- I added the DX-20 RC network to the
STOllY sw itc h to p rotec t th e sw itch co n
tact s.Thcscrclativclychcep shdcswttc hcs
an ' not very refiabh-, bu t the RC network
helps.

- Th e ground lug for the 33u F filler

Unders ide of th e restored ch as sis .
26
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Front/to p vlew of the homebrew am p.

this amplifier wa s we need to gl't a little
historical perspective on thl' su b ject.
D.T,N. (Thco) Wi lliam son wa s d young
man in hi s 20's wh o workr...l in the En
glish laboratorie s of the Ma rco ni-Osrarn
company as a tube development cngi
noer. Sometime during the mid -'40' s he
became int rigut'd wi th the idea of dovel
oping an essentially di stornonh-s s am
plifier and he spent many hours cxpcn
merit ing with different designs. I Ic cven
tually came 10 st.'vl' r,, 1 co nclusio ns du r
ing thi s development. Firs t, and most
important , wa s how crucial the output
tran sformer wa s in his overall d esign.
And his d esign W,I S simple in s tructure,
containing no nL'W technology .The real
ization of exrn-rm-ly high Il'vt,\>; of Fwr
form .mcu in hi s des ign wa s almost en 
ti rcly dl'p"nd,'nt un usi ng a high Il'v L'1of
inverse fl'edb,l,'k (, Ibout 211 dB ) around
the ent ireamplifier, and included with in
the loop W.1S thooutput transformer. Mo st
other Ioedbac-k dt'signs of Ihe '30\ and
'40's excluded the o utput transformer

2'

from the feedback loup; the h...-dback sig
na l wa s com monly derived fro m the plate
of oneof the output tubes. The reason for
th is wa s thdt .It thcoxr rcmos of the audio
range a large degree of phase shift occurs
both in the output tr ansformer and in a n
a mplifier's circuitry, and th is causes the
applied out of phase feedback to be mort'
in-phase and crea te instabili ty and oscilla
tion s a t those Ir vqu on cy extremes .
Williamstm's answer was to design an
ou tp ut transformer of cxo-cdtngly high
sp'-c-iflcations and to minimize the num
ber of or eliminate ca thode bypass and
coupling ca pacito rs in the circuitry. The
basic s truc tu re of hi s resulfing amplifier
co nsis ted of an al l-triode design of four
s tagl's : single-end ed vo ltage ;Imp DC
coupled to a phaw- spli tter, followed by
pr ovt'n and reliable push-pull driver and
output stagt's. A vL'ry sim ple design rc
sulu-d with a numb..r of subtl.. rdin..
rm-nts that achi r-ved tig ht control of phase
shift over m.lny oc ta ves of Frequency . The
22 yL'.ar old Williamson had designed an

c"n t; nu ~d n('xt pase



Homebrew Amplier from pR'viou8 pag...
amp lifier that had performance far bet ter
than any contempora ry of the '40's , in
large part by treating the o utpu t tr ans
former as an integ ral part of the d es ign
rather than som et hing merely 'hung on'
to an otherwise well designed ci rcui t.

The timi ng of Will ia mso n's brea k
th rough wa s perfect - the worl d was
tran sitio ning from 78 RPM disc record
ings to the new media of microgroove
reco rds, PM broad cast and ma gnet ic re
cord ing, Even when using a 78 RPM
reco rd as a p rogram source, the
Williamson amplifier had a so und that
was demonstrably better than any other
then availa ble, With a frequency response
essentially fla t from 10 Hz to the lOO Khz
ran ge, lo w p hase shift, and di stortion fig
ures in the ten th perc('nt ra nge, the
Williamso n provides a level of perfor
mance hard to beat even by today's stan
dards . I wondered just how good a
Williamson cou ld be if the basic design

was upgrad ed with the usc of modern
components a nd better performing tuOC'S.

The on ly d ra wback to the Willia mso n
d es ig n for my applica tion was its power
o utput specification. At bes t, a pai r of
triod e connected 007s can generate some
20 wa tts. OK in those d ays pa st of eff i
cient hom speakers and monster bas s
reflex enclosures, but not adequate with
the use o f todays more compact high fX'r
formance /low efficie ncy speakers.

In the ea rly 'SO's, an America n audio
engineer named David f la fler was think
ing alo ng much the same lint's. His an
swer to the design prob lem ofgreat sound 
ing triodes tha t had low power out put
wa s the d evelopment of the "Ultra Lin 
ca r" outp ut circuit .Thoconccprofthe UL
design (a nd similar om's suc h as the so
cal led Q.U.A.D.) was that by feeding
power to th e screens of hig hly efficient
pentodcs from taps on the ou tput tra ns
former ins tead of from a separate screen
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Rear view !!howi ng inpuVout put co n nectors a nd bal ance co ntrols.

ba ck and the output transformer. If your
complet ed circu it oscinates or motorboats,
yo u r first action sho uld be to reverse the
polarity of the t ra nsfo rmer; sw ap the
plate and screen lead s from one sci of
out put tu bes to the other. As weall kno w,
a cir cuit us ing in -phase feed ba ck is called
an oscill ator!
CH ASS IS

Ico uld almost writea n ent ire a rt icle on
jus t the subject of sd t'C ting an d finish ing
a chassis for a project o f th is ty po .It see med
pretty clear to me that co nsidering the
weight of all th e iro n l,lbout35# wo rth ]
th a t wa s to be bolted on it, ,1 stoo l chassis
was go ing to be the only way to go . Th e
other thing goi ng in fav orof steel wa s my
plans to havethe enure chassis nick el or
chro me p lated ; thi s wa s, after all , a proJL'Ct
dest ined Ior u soin the living r oorn.] went
throug h all my paris ca talogs and even
called Bud only 10 find ou t that thl' s tan
dard steel chassis had a ppare ntl y gone
the wa y of p lat for m shoes a nd d isco, a nd
at about the same nrno-Darn ! 20 years too
lateagain! Aftl' r many morc chcc ks I mad e
a num ber of bn-a kthroughs at about the
same time , Yl'S, on e co m pany s till does
make a line of stand a rd s tcc tchassis. They
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are Ha mmo nd , of Buffalo, NY· ye s, the
same folks that make the previously men
noncd transformers. Not only do they
st ill make the cha ssis, but a bo the match
ing perforated 'a m plifier' coversthat were
de rigeur ba ck in the 'SO's. But better yet.
I mad e a few breakthroughs in tho world
o f alum inu m . It turns o ut that a n old
co m p,m y in th e business, Premier Met al
Prod ucts of Now York Cit y makes a lin e
of 11"x17' chassis that are subs ta nt ia lly
thicker and heftier than thos e made by
Bud and others. Due to a d ifferent style of
a ssembly, they also have na t sides with
ou t any overlaps and have n 'inforcing
gu sset s welded into the bottom co rners. I
highly recommend tht'Sl' chassis for any
homcbrcw projects that have a lot of
wdghty com ponents . 10.' only problem
in dealing wit h Premier is that they hav e
a $S() minimu m factory order, so I had to
ordo r two chassisand bo ttom covers. An d,
odd ly enough, th ei r Bronx, NY headquar 
te rs won 't aCCl'pt telephone cred it ca rd
orders, but their Lo s Angl'1l':-bra nch wi ll ,

Thero an far moruopt ton s ava ilable fo r
fini shing alumin u m th an there ev er were
before. Many pl.utng shops no w ha vethe
abilit y 10 pla it' aluminu m with nickel ,
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