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A vie w o f Do bbins Isl and in Chesa pea ke H.1Y, Ma ryl and .

199 3 AM EXPEDITION
TO DOBBINS ISLAND. M

Siev e Ickes, WH311 UZ (I t>ftl and Tim West, N3D IW opera ting the Dob b ins Is land
Specl a l Eve nt St.1 !ion back in 1993.
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VFO 2002 at Ft. MacArthur
b y De nnis DuV all, W7Q H O
152 4 Pri nces D r.
G le nd Ale, CA 91207
w7q ho@ao l.com

I operated .11 Ft. Mac Arth ur in Sa n
Ped ro , CA, aga in it S [ d id th ree yea rs
ago (sec ER #123, July 19Y9). Th is time
arou nd I set up o n a b luff overlooking
the Museu m grounds and the San Pedro
Cha nne l, a loca tion regularly use d by
area ha ms on A RRL Fiel d Dey. I
opera ted fro m m y 1985 G-20 va n w ith a
30-ft. pump-up mast mounted o n the
back , an acn~ssory I acquired fro m m y
friend Dalc Ca gnon. KWl l severa l yeMs
ag o (see pictu re) . I set out wit h a beam
this year for 20, 15 and 10 me ters and a n
end fed 130-ft. wire for the lower hands.
I opera ted a GRe· I9 aga in as my ma in
HF rig (T· l'}S transmit ter do d R·392 re­
ceiver) pOWCTl'd by ,1 horne b r-ew 28

VDC 50 ,1mp po wl' r supply. Jalso took
a Conser G· 76 a long for 15, 10 a nd 6
meters a nd a v intage SIIE-33 55 11 rig
(more on this bel ow ]. AC powl'r for a ll
thi s was provid ed by ,1 5KW MG se t.

I arrived o n s ite a t 0700 r OT o n
Sa tu rday and wa s setup a nd runn ing
o n 40M about a n hour later. My fir st
co n tact wa s wi th a curious SSB statio n
(KB7NE I) qui ckl y followed by
WB6HQK on AM and then by Bob,
WBflBTV/7 fo r tbe first (and one of
vl'ry fe w) fie ld stations wo rked. We
wer e the n quickly joined by the regular
weeke nd murni ng40M crowd incl ud in g
WI ZD , KOflSM, K7)EB, XE2 /W 7ISJ,
K6LQ I,WfiBCN,andWflQMU. W7MD/

Eq u ipme n t in si d e th e a ut hor's va n: 1"-195 (lo wer le ft) ; R·3n (l owe r right); G o n sel
G -76 (u p per r igh t l.
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A t ri -ba nd y,)g i is hel d ,)Io fl b y ,) 30­
foo t mili t ,)ry s u rp lus pu mp-up m ast ,
An e nd -fed 130-foo t wt re W .lo S u sed o n
th e lower b and s.

7 operatmg VFD portable a lso joined in
but I wa s u nable to hear him 01 1 th at
l ime . Barr y. N 6CSW / O operett ng
po rtable nea r hi s home Q Tl i called in at
0950 followed by K6U U a nd fin all y
W9FGJ (AZ) ,\ 1 1020 for till' las t 40M
cnnlilt"ls of the mo rning.

My nex t con tact was wi th NfoCSW /
0, on 21.420 M H z fo r m y on ly I SM
contact . AI 1340, BMt , WHhIlQK, (ll1l'of
severa l o f Ill y 101.' 01 I frien ds who d ro p pcd
by uver thl' weekend , ma d e il C W
contact w ith K5KS o n the T-195 us in g
my 1.'.111 . I worked B.lTry a~.li n o n 14 ,2S6
kH r: ,)1 1400 . A short bu rs t o f 20M
activ ity followed for the nex t half hour
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d urin g w h ic h I wor ked
sta tions in IN, WA, A I{and
OR. The ne xt AM sta tio ns
hea rd were Bob, wsnrv/7
aga in on 40M a nd Don,
K4K CL dt 1700 . T w e n t y
meter ac tiv ity abo perked
up a~ain a t 1715 wit h the
a rr ival of W8V YZ and the
KM-IQI Net. This acti vit y
co nti n ued up unti I20(X)and
I pi cked up a fe w more
co ntacts a nd report s he re.

1 ca lled the West Coast
Milita ry Co llecto rs Net to
order a t 2 WO o n 398fo kH z.
C hec kins here included
K6VW , WfoG ER, WAfoOI'E ,
W A7 DI A a n d KDfiT KX.
Ft1llow in g the ne-t I tuned
d ow n to the U SU ,l ! AM
ha u nts IOWN in till' ba nd
(38 70 - 381lO) but fo un d no
act ivity, and a fter ( ., ll ing
and l i sh'nin~ for .1 w h ile I
sec u red th e s t.u to n a n d
turned in fo r uw night.

Carne bock o n th e air a t
06J0 Su nd ay morning a nd

checked in with uw Tegu lM weekend
3M55 kHz g roup. This is ~l'm-rd lly the
sa me bunch that meets o n -tOM later but
I picked up a co u ple of new co n tacts
here incl ud in g KfoCJA and K7JWA.
Tht'n it was o n to 40M at O'X)(} where I
heard W7MD/7 filin tly fur the fiTst time.
At 1000 1 QSYl'd 10 50 .4 Mll z a nd
worked K6A N. AlklQY a nd K6XOL nn
m y G·76 u sing <1 w h ip an ten na o n the
\ ' .1Il . At 1045 l tr tcd to kecpo sched ule
lin 20M wi th W6G ER wi thou t SUl'C I'SS,

but W7MD /7 broke in a nd we fin .l lly
made a so lid co n tact (5X'I both W,'yS).

The fina l contact s o f 111(' w eeken d
W t' TI' made on the Vint.l};t' SSB NI,t tha t
meets o n 14.2'13 k l lz on Su ndays a t
}llOOZ (12 00 rri. H t'Tl' I pk h 'd up
WI\OSNF a nd K5LYN o n m y SnE -33.
Follo wing thi s ., c ti\, ity , l Chl'f h 'd -10
thTllu gh 10M, made calls and lis te ned

co ntin ued o n p"'gf' 42



AM Booming In Southern Ca li fo rn ia
~y I.... Ty~~ " W IG fll l .
1021 N.C.,.II St.
...~ k. CA .,~§

JT,~ ,........<"...

T.." ,Iw..- hol'f""'" .. _ '" ...., .." .
..... _ V_ft. VI !wd ",th
I....... . ftd .-J Inrnd po """', VI
boot_, _ c t- -..
_ lIwny AM 'm, IT -.t 0f""U'-
~'Iw-nod".. .to.~ Apnl 17th.,
.... _ . , r .I....s.I<'.<: . h l ~. .. n<lllill
foot,1 I'I.",.~

- I ~ , botlon.. .. , f""<'Pl<"
~_ lil li , · 11 ny how
...M .. _,.." ,.. J"V"I.of1'~' . 0.. .....
ou.. -oploHhN - 1,0-1' <:· - .. ·~~ p.ol...
•~ol "" ~ d,r""""·'~
h.d>·h.l ' ~ . 1<> , v·I,, '.."'....
.... .t,.ol AM i . <I.i i,,/I de.'",.....
d.ily, ·0 .., A M .,.mI. I". A"/lel
1.4 " . ... d ....I., S~ ' p ...1 '..... /<' ''1 LL.
11" , .."", ""'~ ,....s.~" r"C"III'>mi.o
...M..~..."..,""'~ "•.,. , dl.·...,.,', "f
"""pl.· i ' . ", ..d o. R" d,'h to". h" , d"l'I at
,h i. ~..I_ "". "dV"" ""lIht n,h..I"',,..
..·ith p'''''''''''''' !, hyo ici. " no..,,, ,,
R.or h.d. W7Mll : Em my Aw• •d -wi,, ·
"' '' II ~ . ".d ,·..1 .. "i'l l " .·..,. Mike
o. """ "' Jllh, Kl "',..M..., Irtl....J.",,>< M"
I".. W. l>h. WIlI>At:'U .

ft..uy ..... ' . 1 ,·ha"/I..d h• ., d •••

..il"..... ' '''''' /1 ,,..... ' ''0'' 11''11 " ..Ih
v,..,.".. P'" . n.! .. ",to" 1"•.;..< ....
T......... 1_ ",". " G.,C YN dcml",." .lftl
• 1><10 v.. . ~'"'' " I • ,h .«, d'lIi ,.1
.".. " VR.l llrwd 1........ w,lh
_ , hl< nd h"••duo!
Ir_ Itrto. o.u CUITT. W~PU ....

,I>< iJ"'Up _-.1"0"" • J'<'"'I<'tn"" of hi>
...... I~_ U 'lWHR ".ftO<C(U'<
kl ' And Ilrft .. ,. OuV.I I. W7QIIO
_d>,._l ,!o-.I '" ..<ri.i"ll: .Il. ........
••d",.- I .. , ..u.,,,....... '" ""'.
,,,,, I,,d,," • P RC· 71l .nd • GRC _'"

•

""""""fI' h.aftd-<,.,,~ " "'"
Tho AM lI.o .bo'nw ".d,II, .

""ltIt'"lftl.h_ .,;.. toy K 1..1<'.
lYICIA .. ~ ..u ,,,", AM romm ty
... IIuo _ ..ph.....u• .,.....<0<1 ...
"'..-I oftd ..",..I.... "". 1......-10-1..-
tou •• _ d~n... hn 1I ' ....'n
....f'<"W".Wly """". oftd ".~ _
hord f'II" ' why . "11·0 ....r ..•
...rLUn ThumP""". NltQ l ~VQ.
• A M 1m"K* 1I"'>of J""OPI< "'1':"''''''''.
., .--pI... . 1i., ..1 th.. ~"....d......,

llIl l h ld", . n" . N..Pt , I,m C."P"'"
NhrlQ: ! " .lI " Ill.o io, K..cr z; r . t I....... ' .
WR..s, ( ;"'>f"!l'. S;h '•. W Ahlle", I."'n
M...' ,u•• WAhIU~, J.·an \I ,,,,IU" 11<0I>
s<h",,"'·r. N"Jn, fj....-r "'''''.WI)l r n ,
T"·.·,,r I.",,,,", K{;K· t N, 1·1.·.... s.....,;
A"".·nn,' Sh.·. .... ,.. I<! . WAhYf C, Dan
~.,....., .. ,.J. WAhI'7K; Il.ln" ...,j R"rh.,·1,
W7M ll. M i " h ~ ~ i '-l\~ I , W AH'IZ:
l:\a , h.r. Si"R"!. KFhIXV; R" ... ",. ,i~

Va ll.·,,~. KhWU l; I~ '" V. II,·".·. "-hilT :
o..·n" .. I,--. K..RCl.; Jlln C" ""'lIh..... .
WA"'WIlF: ChI. I.... Tu,...·•• "-O, AIlU,
r,,,,, T~· b" n:.y. W' C . ·H. 1.Ion (~,~", h.m .
WMIC N. M• •y C •• ,, ' h , "'... Ha l•.
KhCJA. H..rn.. O" nn. WAhlil) V;
R.>l><rlll" lt«I". W1ItIVMI,1......... 8<.1.-,;...,
D.v.. lonnin,>. " H ¥ Ki' . M,k..
o..,"""llh . KOhN \I . H.n l A...<Y .
Kr->..ol . Dtou, 0...... "-IhIJl. I"",",""",h
Arun. "C"N', L.rry 11.>1....... "'..M'Q;
II<Ian TI.............. "lfQlt\VQ G."
"""... . Yo"'; Y. ~'J' AI " ....GL
l:l<nNo ll\Iv.11. W1Qt fO W.w..
WI\I\ Aru,



(L t o R) Bob Schreiber, N6JlJ, Trevor Jacobs, KG 6CYN,Jue Walsh, WIHiACU, an d
Damo n Rapha el, W7MD ga lhl"r in th e shac k uf 8i ll Feldmann, N6I' Y.

Only a few of th e 30- p Ju!'i AM 'e rs at t he N61'Y b arbecu e. (L to R) Jim Cott ingha m,
WA6WRF; Mickey S iege l, WA 6f1 l ; Joe Walsh, W86A CU: Brtau T h o m pson ,
N I6Q : Ken H a le, K6CJ A; Dennt s Jo n es, K6R Cl; D av e C u rry, WD41'L1 : Trevo r
J.uobs, KGbCYN: Joe Tyhurcz y, W I G FII ; Bill Fe ldm an n, N6 PY: John Mov ius,
WA6JUSi Da ve Jenn in gs, KF6YK l ; Jim C asp er, N6 PIQ; Doug Charle s, KJ6U1;
Robert Burge r, WB6VM I: M ik e Dorough, K06N M; Guy Po n te, W6G Y.
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Worki n~ Voltage
II '~~_~~__ JJ.--lll.-lW_lW_m_~~_~
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'" .. •• •• 1.1' •• - li n .., 'M m. ". .'" .,,, "'.
Table 1. Ma xim um allowab le leak age in mi cro amps fo r s ta ndard a lu min um
ca p acito rs. No te th at not all ca paci to r va lu es are gi ve n; other lea kag e lim it s may
be in ter p ulated fro m th e tab le.

hum in sens i tiv e circuits, a nd a pprox i­
mate vol tage level s to he expected :

I ) AM mod u lation o f plate cu rr en t
cau sed b y s t ray flu x from p o w e r
trans form ers and ch okes:
Glass-e nvelope p entodes.z m illivolts
Gla ss-envelope triod es : 300 micro volts
Metal pcntodes: l OO m icrovo lts
Metaltriodes: 20 microvolts

O ften can be c u re d b y co r rec t
o rien tatio n of t ube s t ruc tu re with
respect to pOWl'f transformer, see text
below.

2) Heater-to-g rid lea kage ac ross tu be
soc ket:

Expect 10 to 15 mic ro volts for ea ch
megoh m of g rid resis tance a nd ea ch
vo lt RMS tha t th e he at e r is above
g rou nd. Ca n be cu red by band-sele cting
tubes , the use o f d ouble- en d ed tubes,
or a rheostat ilcting .1S an ad ju stable
ce nter tap on filament tr an sforme r.

3) Inp u t g rid circui t lea kage o r grou nd
loo ps: As high .15 50 to 75 micro volts

4) Hea ter-to-ca thod e leakage: Int ernal
cu rren ts u p to 1 mlc roam p.

C a n be c u red b y bypa ss tng th e
ca thod e for AC an d h.rrruonics, a nd by
U Sl ' of lo w cathode imped ances .
Hum so urces ex te rna l to a tube

A co m mo n cause (If hum is
modu lation of d tube's plate cu rr e nt by
s t ray ma gneti c flu x fr o m power
transformers and chokes. "S tr.1Y flu x"
is the na me g iven to lines o f magnetic

,

flu x ex isti ng ou ts ide o f the transformer
con' . Its effect is ea sily red uced for
homcb rew designs if a few facts about
the mec han ics o f the flu x lin kage a re
kno w n . The stra y fiel d s are mea sured
in gil uSS, after Karl G auss, a Ge rman
mathe ma tician a nd ast rono mer w ho
pro ved the in v er se sq u.lTC la w fo r
ma gn e ti s m i n 183 3 and d e rfved
ex p ress ions fo r the stren gth o f field near
a ma gnet .

A co m mon mlscon cepuon is that h u m
co mes from the hea ter wiring . Wh ile
there is a small fiel d su rr ou nd ing till'
heater w iring, it ca n Ill' ignored w hen
com pa red to s tro ng tran sforme r fiel d s .
For example, in a so lid co ppe r conductor
carry ing 1 ,lmp o f curre n t, the fiel d in
a ir a t a di s ta nce o f 1 in ch fro m the w ire
h.IS ber-n measured at .08 Ga uss, or 1:10
mtlltgau ss . The stray flu x fro m a powt'r
transformer .11 the sa me distance is
easily mo re t han a h u n d red limes
grvau-r. There is no way to know exactl y
wha t the stray flu x w i11 be, beca use it
d e pe-n d s o n t he q ua li t y of th e
tra nsfor merand its sty le o fconst ruc tion .
A rule -o f- thu mb for c o m m o n ly
available co m mercia l tra nsformers, i.e .
t ill' H a m m o n d or Sta n co r ver ti cu l
mou nting sty les is bctwoen S to 10 Gauss
at a distance of two Inches fro m the
core. The cho ice of chuss ts materia l a b o
direc tly a ffect s the a mou n t of s tray flu x
at nearby tubes. For a cond u ctive stee l
ch assis, th ere wil l be very Ilttlceffcct on

con l i n ul'd Un n (' xt P ol ~ l'
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Fig u re I. Hu x vector pa ttern fo r E-Iype
tra ns fo rmer cn res

sta tic pla te rcs ls ta uce. Thl' l t' is al so a
co ns ta n t tha t is a m ulfi pher . For a tnod c
amplifier. s ta t ic plate re s tst a nce is
m os tly ind ept·n d l·nt of load re s is ta nce .
In a pentode ho we ver, s ta tic plait'
res tst e nce Inc rea ses directly wit h load
rests tance becausc they Me u ~Uol lly tbc
sarnc rnagm tude. He n ' is wha t is
important in thi s : In a triudt" output
hum lev el is mostly independent of loa d
resis ta nce. In a pen tode, if the load
resistance is in('n',ISt...t to obtain a lot o f
Kol in , gain will Inc rease by an amount
less tha n the Increase in IIMd resi st ,lnt'l',
b u t the o ut pu t hum tovel Increa ses
directt y as the tn crcn sc in lo a d
resi s ta nce. In other words, use on ly as
much load resis tan ce in pcn tod es as
abs ul utel y nt'Cl's s iH y ({lr t he gai n
req uired in yo u r ci rcuit, o r U St' a separate
flOWN su p p ly chassis a nd sh ield " II of
the I{P rransforr m-r s. It nl<1 Y st ill be
poss ib lt' to find shielded tra nsforme rs
fro m milita ry su rp lus,

Me ta l tu be typl'S were superior to
g lass tub es in s u ppress jon of hu m
voltage. A meta l tube ca n 1',lSily be -to
dB down in hum leve-l beca use uf the
envelo pe, b u t .I good sh ield e n d g lass
tube w ill be with in 3 o r 4 dRof the meta l
type . Fo r so me rea so n never fully
understood, the output wave Sh dpt' of
the h u m voltage is mostly fundamenta l
eo-c yc te in me tal tu ht'S, while g lass lubes
will show mostly seco nd ha rmoni c
t'neq;y a nd va rying amounts or htgher
order, even harmonics . A t>O-cycle note
needs to be abou t 3 dB stronger th an a
120-cyclt' note to sou nd ilS lo ud by ear,
An l'a sy W.1Y to cu rt' ha rm on ic l'lwrg y
in till' heater s tr ing is to USI' one of thl'
lo w-pass filters d csi gn l'd for P O Wl'f cord
inp u t circu its . They a re 1',ISil)' fo und on
the s urplus ma rket, Co -co m an d ot her s
ma ke excellvn t u n its. Also b t , ce rtain
that th e ca fhod e by pass ca ps Me

adequa te, a nd in good co nd itio n.
The It' dk'lgt- im pedance betwee n the

pins on a tu be soc kl'l is depend ent upon
g rid-ci rc u it Im pe da nce , p in -o u t a e-

z·o

....~ ....
- --_.~

I
. /. '- ---_ ..-

' v...
• .........

Fig u re 2. Co nce n tric lu be co nstr uc tion

suits. If ,1 tube is a ssumed to bea rests­
ranee-co upled amplifier orl'r<l t i n~ in a
milg nd k Ilvld with no s iKna l on t ill'

g rid, thl 'l'ffl'cl o f till' f ield is to in ctt',ls t'
Ih t' s ia l ic p te te r est s t a nce a t the
opera tin g poi n t. It can he shown that
the peak-to- pea k outp u t hum VOltdgt>

fur .m y tub e is proportio na l to the tu.uj
res tst encc .!OJ cha nges inverse ly with
the su m of tlt t' 10.1d res ts tance and the

11 co n lin ued n ul polAt'
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wa vefo rms fro m all types o f heater- to ­
ca thode It.''l kagt' sho w s rich harm on ic
con ten t, wh ich fur ther co mpo u nds the
hu m p roblem .

If the cathode is DC g rou nd ed. o r if a
ca thod e bia s res is to r is by passed wit h it

big capaci to r that is not leaky, h u m
vo lt age shou ld n ' t be a p roblem. In
se nsi tive circ u its s uch as d et ecto rs,
ca thode followers, FM ra tio d etectors,
or in a udio wo rk using pha se inve rters ,
tht , hl'a h'r-cal hodt' leakage current can
ca use a vo ltage d rop across the un­
bypassed ca thode resis tance, ev en with
tht' degenerat ive e ffec t o f the un -b y­
pa ssed resistor . TIll' hea ter-cat hod e
Im ped an ce is vt'ry large co mpared to
the sveregv value of ca thode resistors,
so tht., h u m cu rren t is essentiall y a con­
s ta nt current so u rce . Portunately , mo st
" modern" tube ty pl'S w e re ma nutac­
tu red w ith p ft)('t's!>t'S d t>Signt'd to min i­
mt ze heater-to -cathod e lea ka ge. so the
leakage cu rren t is n ' ry !lma ll, abou t .04
microamps o r less .Swap p ing o ut tubes
in cases w here th is lea kage is SUSpt'Ct is
the bes t th ing to tr y.
lI um modul atio n of VFOs

In horu eb rcw VFOs , h eate r- to­
ca t ho d e le aka g e ca n c a use FM
mod u lation of the VFO frequency tha t
can be h ea rd far ther on down the signa l
chai n, t'itht' r in receiver audi o or o n the
o u tpu t o f a tr ,msm ilt t' r. lt so u nds like ,I

d is to r ted typt' o f h u m signal, and on .1

scopt' the tr ace o f the d esired waveform
is wider than norm al d ue to the FM.
So nwtimcs trying seve ra ldifferc nt tub es
wo n 't s top it. Here is ho w it happens,
and d suggt'stio n fo r ill' elimi nation.

Fig u re 3 is a si m plified schema tic of a
typical VFO ci rcu it. Th e capacitors in
the dotted lim's re p resent the g rid -tn­
ca thode (C-gk) an d hea te r-to-ca thode
(C-h k) ca pa cities. Wha l ha p pens to
cause h um o n the output frequ ency is
tha t l'it hl' r the rm al va rta tto ns o f the
bea te rs insu lati o n o r me cha nica l
vibr ations -m lcrop ho nic s- o f uwheater
element causes Cehk 10 " a ry a l lht> ptlwt'r
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Fig u rr 3

freq uency. C-h k is in scnos w ith C-g k,
a nd both ca pacitors a rc across the
oscilla lo r tiln k circui t . The repeat ed
va ria tion of the se ries com binatio n FM ­
mod u lat es the o sci llato r sign.l l sim il.u
to a rea cta nce mod u la to r. Altho ugh it
d oe sn't cha nge the sig na l freq uency
much , a repetitive sh ift o f .8 pF in a 5­
me osci lla to r, fo r exa mple. w ill change
the o u tp u t ,1t ,1 t zn-cycro ra te.

Tht' solut ion to this p rob lem is show n
in fig urt' 4. Id e ntica l chokes .'I rv used ~l

tha t uw cathode and heater o pera te a l
uw sa me RF potentia l a nd the lea kage
c u r r e n t b ecom es min i ma l, T h is
tec h nique wa s used yl'a rs ago up into
the VHF rangt' a nd is good for any HF
frequency.
O t he r h um s n u rce se Input c irc u it
g ro u nd lou ps

Someti mes an unin tentional g ro u nd
loo p is fo rm ed in tht' lo w-levt'1 input o f
cer tain ci rcu its, s uc h a s t ra n sm i t ter
speech am plifier s. lJt.'spite the U St ' o f
hi gh-qua lit y shield ed a udi o cable, a
persisten t h um is pre-sen t. Figure 5 is a
sim p lifil'd sc he matic o f a speech am p
wi th length of sh ielded cilblt'co nllt'(" tin g
a rnicru p honc to its in p u t. Alte rna tel y .
the inp ut cou ld be a ny thi ng else one
co u ld con nect to a n amplif ie r. s uch ,1S a
p ho ne ca r tri dge . Th e do tt e d li nt'
con necting till' capacitor ncar the mic
rep resents stray l' llllp ling 10 .lll yt h ing
ca rrying AC current . I I is not nt'Ct'Ssa rily
a physical con nection. Cou p ling ca n also
happen b y m.'gnt'l it" menrts In to thl ' loop
or direc tly in to the mil' elerueut.

Figure 6 is an equivalent circuit that
sho ws what ca USt'S Iht' ~ground luup~

("ll n li nu l.'d o n n u l r .;tg l.'



Figure 7
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Figu re 8

docs not go awa y. Wh at is p;oing on is
th at we ha ve ("hdngtod the ground loop
in toa magne tic cou p lmg loop-that picks
up slray nux from .1ny lh ing a nd e very­
thing that ca rrws AC cu rr en t, Belie ve
me, it will d r ive YI1U n u ts becau se as
soo n as yo u think a n a rrangement has
been found where tht' h um le vel d rops,
some co n d it io n cha nges a nd it is ba ck
,1 S loud il S bef or e. TIll' fix is to ch ange to
two-co nd ucto r shielded ca bIt' ,1S show n
in Hgurcs 7 a nd Ii, 'l lt ho ugh in s tudio
work, bala nced ren ter- ta p ped tr ans­
formers ar e so metimes u sed on each
end of ca b le runs to cancel tlu- hum
vo ltage

The u se of shi elded tw o-conductor
ca bIt' Isola tes tbc a m plifi\.'T input ctrcu tt
from the closed loop th e sh ield makes
with the microphone. Wi th no closed
loop.fhere is no V{)lt.l~l· drop alonK the
shield that would ca use the h um vo ltage
to be rdlt'ctt'd th w ug h the mlc ou tp u t
impeda nce and in to the tu be's ~ rid

circ u it. Figurl' Ii is an equiv alen t ci rc ui t
tha t d escribes the Isola tion.

Elim ina tio n of clos e d loop s in
equ ip me nt g w u nd ing w ill red uce the
overall hum leve l in our eq u ip me n t. In
homebrew gea r, be su re that the ca thode
g ro und point and the Jo; w und end of the
Jo; r id circuit are firml y bonded 10 the

co ntin ued on page 42"
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Fig u re 4

Fig ure 6

tn Iorrn . Tu keep the descripfion sim p lt'
1 11<I Vt' sh o w n t ill' Im pedances a s
r...~ is l,' n~· l'~.

Cl and C2 are 1t."lk .1gl' ca polcitdn .:t·s
to someco nd ucto r c,trry in!/; AC cu rren t:
they M e not physical units. The loo p is
in the closed ci rc u it th at h as become
polrt of the g rid -rt' turn le.ui be tween
poi nt s A and B. Tht' grou nd loop ca n ac t
eit her as a n elec rrical Ieakage path. or
as a m,\gnt't ic loop . This d e pend s on
how th e physical con nec t ions are mad e
and the s tze of the It'ak.l gt· C,lp deitan ees.
The ru sist a nce o f av era ge sh ield ed
co nd uc to r is abou t .on) ohms pcr foot.
A vo ltagl' J ro psacr oss the comhinat ion
of till' sh ield resis tance ami the rea ctance
of tht' lea kage capa cita nce, and Il'Vl'!S
u p In 75 microvolts have been mea su red
across ) fee t of th is s ty le of ca b le.
5l.Jmt,t iml'Sope ra lo rs wi lilry connec ting
both end s w ith a thick grou nd strap ,
which sho rts o o t tht' leakage ca paci ­
tance. To our g rea t su rp riM' the hu m

fig u re 5



W6 BTV17
VFD Report

Bub Snn-rley, K71'OF and
Dennis, KMSUI/7 opera ted
VFD fru rn nea r Bob 's home
in Chino Valley , AZ us ing
club cdlls ign W6BTV17. As
yo u ca n see th e traller and
moist molde for ,1 neat VFD
setu p. The gear co ns tsted o f
a Viking II transmitter a nd a
75A-4 rec eiver, The 57 foot
rnest was used as a ce nte r
s u pp o rt for a 160 met er in ­
vertcd V. They worked ,1

101<1 1(If 56 s ta t ions. U~
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A Mer's Ga ther at Indianapolis
by Rogt'r Lowery, Wl,lBZ, 4h5 Lacy Dr., Greenwood, IN 46142

A Mer's .'1 Ihl' India na polis He mfest o n Jul y b , 2002 pOS(' fo r th l'ir p ict ure . From
1l:' f1 to right : RogN Lowney. Wl,l BZ; John w a mpnee. N9 DAW; Emmet t Dodson,
K9YKX; Ken PI""'. K9I'O E; Sh.'\"l'Benson, N9NZI; John Warren , W9BrO;Gil l' .usuns,
W~OCI.; a nd C hotrlil' Sca rs, N9 MEW .

Am ateur AM enth usiasts fro m Ohio, Ind iana . a nd Illino is ga thl,rt'd for a Conk o u t
at Ihl' horn e of Roger Lowa ry . WlJ BZ, the 1" 'I'n ing o f Ju ly 6, 2002. Fou rteen we re in
alh'nd .lIu'e . A quiz was g tvon 10 tIll' at tend ees cove ring vin l,lgl' ,1m ,1 11'u r and
commercia l A M histo ry . Gil l' a rso lls , WI'IOG L, won the gr,uld pri /l' for co rrec tly
,1nsw I'ring the most q uestions .

The fo llo w ing d ay most uf tbv g ro u p reassembled .1 1 tlw Marion Co un ty
F.li rgrou lllb. fo r the 32ml a nnual Ind i.l n.l pul is H a rnfost for fun , food , a nd pi ctu re
t.lking . A gl'lld supply of \'in tagl' A~1. equipmen t was offered for s,lll', includ ing
so nw l'x lril finl' pi ec es (If johnso n an d Hammarlund gear. Goo d fril' nds said good­
by with a p ll'd gl' to return again nl'xt yl';\r. [8

,&



This is an ex-mifltary atrpo rt co ntro l tower recen tly ac q u ired by Geo rge Rancourt,
KIAN X. T he 48' tower is 6')(4' <I t th e base .1I1d is com prised of 6 foo t sect io ns with
sta irs between sec tio ns. Th e g uys a re a ll s ta in less s tee l.

Jim Wil son, N7JW, with h is AM stauon whi ch is co mp rised o f th e John son Desk
KW wi th Ran ger dri ver a nd URO-60 rece ive r. I"""" /' .11 /..r ry CI"lIId/a, K6/'1<0.
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T he Na tional NC-80X
by I i . H...~ W....(; I
ro ... M I
S..,h. r.~ Slot ~701'

....8'..... ·-

I..... ~.rl~ ,n I'IJ7, and Ih

M'~"""""'~,,,."'., N••,,,,,,,I "0' "n.
n,.1 ",II TI>.·y h.d 'J"'nt i"" _1><"" ,n
nf 1'1.'" «r.tln/; • n-,,~u'n""'ty n .
1<1'"'''.'..... 1'''" ·r .... .. l>.- liRO. T....
,.. Ilow,ng y"" , Vd.v"k'f'<'l' w.y ,n
.... h , lull- in ro,l. ,n'" • 10....1·
."-ildu..,;~lIn 'n ..... N(;- IlJ.L no...
.....,. p... .. " ' nd c.--" _ ,....
NC·11lO '" ..... ~•• "",,<C'l·.-~ond. lwo •
"-l only~ Ie" _. "'-. "~III

MIl ...... and " 10«...... p':'ru la, In It.

own nl\h' •• ,.... " C -IIlI" . t'"ho.y ,L­
"""'II'" out • N '" "'......, k,w..,. ' oo,
· Jun.....• wro.wn '" tilt' I till!. U.mll , ....
n.,wly·d ."w l,>p<>d IIC A owrn hI..... ,h• •
.1,.. ,/; ",-.1 • 'lil t " 'f"-' ,,·~<n.r. ""
......'v • •. , (m.,·1 .n"n.! ok ,. 1••",,-.1
• I"••bo ,h.. ...... h'l\hn h~"'""'1'

••n p •• , tw-y wo,hd lhor loup "'" ,>I
....,~It"- So ... N 17 'Iwy Iwd. _ 11 -
nt.bh"""'d HI r«.. ...... Ii in , ....
......J , and h,~.J'"<"d rUb .
....k , thr;• ....-.__~

"1( , SW ). ,twy had no It l
'""'"y K..ndrt ,ho- ItllO ,...._.,..

1ol,.~ ..wk,Ir, HaJhc,.. tt.·n ....d n" ""'"
,k... I"." "",~iv~,. ,n ,k~ ,,00,', ~l<1l1

prit.• '~"I\•.'h~S-TSly " " .tdv . t ~2~..""1,
tn.- S- I~ ~~y Ck,~1 at Sol~ ,5tt; ......S/Sl(,
15 ~~Y ('.... I..... I\~, ., $rH 'Kl '" $.H I " 1
..ltk cryol'" .t>tI,iw S/S )(-Ih . ,~ or
SIlI ...,' k cryol' .

In 1~l3 .nd '~}.I,. N.""n.1 k.d
doon,nalo'ol \No ....,~ ..Ilh ,iwor flJ­
711. ., S17.<;[) and flJ-)(1I. .1 S5l.'IO. rI­
01<VWW""JI""bond ...........10. andS.1 ...,
tor. P<-....ourrly.II_add ,un"r.
an flJ-)(1I. tully ..... ,rrnJ .. "k 1. h"
I,•• b.on.l. and aN.'".....I ro ' '' pr J.'

......, $'l7.1II1. a"'-,,, t tho- a Cn m. t
I,,,, ...,,tk , <y,'.l. ~ .., 1 1\"·.t aJ"''''.I\'·
"lIke N.n,,,n.ol ' ... ·ei'" ,....... ' Ih.u Ih,'y
,'" .. Id "'-"'1\101 in t'C"""", " .al ly I"" ed
r i n "tA"• •~ 11\. rid i" QS T
lor l" l.l.no.Il<;lJ.4 "",,,,,,t'J." fll- ' .....
... . iw "'ok ~ f ... ,ho- Laol t ·,.. IT"h,
h"...,·..,. ' h y ".d <" r •• '.I y
.bol .<akd ,.... pari '" ,ho- ..no1,.nti
B.lI H.'IoK'" .... "",lI'"K • I." of
' , '" '", ' So ,n u" y l"n ,
.... . ' 1 ........ , to 01. . ..1.,1' ..............,.,.

I,m M,".... d n "'.d In .. . .. j ,h..
-" " i,,".1 r a ,l(" " , " Q ST I.. ,h.
01.".1"1'"",,,1 " I th i> n..........., ." •." ><'
"".' h." ...." ,,,,,,"'''' I'or1'''''''''' t)' tot •••01
a t>o,," t " to,,", th .. m • • ',·' k"".,.I1 St, I
.. ill '",n , ,h... >1.. 1<- k> h, .... it" •
httloo ..h ,

Tlw lin. han. Ih.t , QST p . Ih.t ,
-... _h"'lt . _ tiw

".,,, P"'IC'" In tIw J...... '''17 Q'iT.
'I~ rIw paot__._ a..
........·ho '-b .... . " _ ...........
~...-" . h"Y. _ Iu..I.tt ,,. ,, l ·
~ ..............'l\n 01 • ..,....,, ' h' hU,....
rlac.., ""'.. 101..., to.- t.... f 1l-1. Suo .....

...... ..."'................ "I Y" """"", k>W pO<.•
w" h I tft"",. ,~ ,· "I. "'I\h ,,,,j, ,,,1
I, , N.,,,...,I11"'-.·",.·•• i t. J ,!:"
h..o. ""lu.,..,j ~u,.. ~ b" 01 n""••d" TAr.
_ n:h ........."IIt'J on ,,..... ~,'"' , -
<>hnll n.-lo.,......", ,t....- ", • ••,....
"'V< I~ ..... ttw If 1l.o>ouI .....

'I"''''~
' 0... _U_ttw f"'ao:1><.lIr <_~

~11"""""'" '" i &~ l""l .....".. . ....
.... t>t- ...~t'J '",-. " 1,0Uf\d
,...., tho- ..... ", ,iw hlJlh It· • •,., ,t
1"";,,1<- to drt!il\" 0 <'1,...1 " It " "h



The NC·flOX, Cu ntrnls from top le ft duwn and a ro u nd 10 lo p rig h l Ml': liF O off­
on , lJFO pitch, AV Coff.on, Audi o G a in and 0+ sw itc h, Tunin g, I{F Ga in and AC
li ne s wftch , Handswf tch , C rys ta l Ph asi ng, C ryslal Se lecu vu y .

con tin uousl y v.lri,lblt· se lectiv tty from
2(MI cydt's or so, up 10 the ot her ex treme
o f perha ps dghl o r ten kilocycles. In
ot he r word s, Iht.' sel ec tivity r<l ngt' is so
w ide that it co vers l' \' t' ry requ irement
of amateur work, and the crystal filll'r
is Il'ft in tho ctrcuu a ll of the time . w e
Ihink this is pn-tty hot s tuff.

"The reasons w hy a hi gh IF frt'qut'ncy
he lps in Ihl' d l' !>ig n of th e crysla l filh' r
art.' qu ilt' complex . The most obvious
reaso n is thdt the a va ilab le cha nge of
selectivity is sh ifted 10 a more useful
range of val ues. In other word!••su r rOSt'
Iha t a certain filll' r has a selecnvtty range
of from 100 cycles to 1500 cycles w hen
the IF is 475 kc. Then it w ou ld lw
expected 10 ha ve th ree l imes till' range
(300 cycles 10 4 ~flll cycles) w hen ti ll' IF
frl '<j Ut'ney is thn-e l imes as h igh (1425
kc). Thi s is ,1 Iw lp bl'C.1USt' 100 eycll's is
mu ch 1 0 0 sh.u p fo r .l ny p ra ctica l
pu rpos l' even on CW, and selecttv tnos
sharper than ,lbo u l 30ll cycles are a lm tlst
nev er used . Co nseq ue n tly, the chdngt'
in tfw IF C.lO bl' Sol id In make Iht.' usefu l
selectivity r.m ge m uch wider.

" Actua lly, however, th c res ul ts are
even more far reaching than tha t. In the
II RO (w it h 450 kc IFl thl' m inim um /
maximum St'1t."Ct iv ily reuon is abou t
Itneen when using tfw cr yst,]!. Wilh tht'
new filter , the ratio is thir ly o r more
without sac r ifici ng other dt's ir .lble
cha racte rts ucs. This improvement is
explained best by the vagu ., s ta tl"m l'n t
that the hi gh IF helps Iht.' dt'signt'r in a
number of sm a ll w ay!! th .lt oUt' hard In
expl ain th eo rcncally . For ex amp le,
crysta ls ground for I ~" 11 kc .1rt' ('o1sit'r to
wangle in a filte r than those grou nd fo r
the mort' u sua l IF frl"I IH'n d l's ...

"The major fil'ld for Ihl' new cr ys ta l
c t rc utt see ms 10 b c in low pr-i ced
receiv er s. In ou r opmion, o nly a new
deve lop ment of this kind ca n make the
ch ea p receiv er sui tab le for IISl' in th e
ama te ur ba nds. O f cou rse, till' new f Ite r
woul d im provea ny rco-iv cr , b u t in the
f1RO till' Hlte r is SOl gond alread y tha t
ttw po ssib le imp rov crne n t JUt'S not
ju s tif y .1 now model."

The ne w rece ivers, two o f them
actually, made their debut in tbe Scp-

2 1 t.:onlinul!'d nut p"'g l!'



1 1><" 1~17 Q.~T, , "'......~• • n ,n ..., '
"" p.>,......... ~"d ~7 ..." h ~ Jull·
P'8• • d 1<.. Ih. N<: ·I\lIX . nd r-.;C.sI X
ttwl. .....uld .ul>.."1.......',,, . ppc'. ' in ' M
Iqlll A~ 1l1 lI.n,I"'''.~ . Il.I INcon
.......1riI>u,nl • •1>......-""11".,,"' A :-l....
QuootU C".,~I h i.. ·••~ W,d R.onll"
S<ol...,h, ,,,,.· And " ... \I,lI.n ',;.,n
0...--.. ,tw N.,..-I POll<'"'~nl
ttw _ '.." .....
-~ ~I mon'''' ~r;n ,n ,I>..~ .....

.0.1.." ,twI. ~ m, ... , '...- ... h1l thO'
~._•••~ ,tw ..J.7,... t...."l\
dn<lIftnl b. L"""" ud hto ....U
fIw ~••• ,. _ ,n p">d...-.",,,
._....... 'nl...._.~t..)<;r 'twr..i>~

p,..p"n' ..I ~ P~Il" I,..m ,I><' n.,.
u.~IUf:u. ' I> ~' d If.....,...

'"' 1l.~ <>Ith.. p.oll"
h~ '· «u.".mo'd ,,, .n
un ~II" ..~n~ d'.........n " ' """
,...>dU('b . ~ I ......,II '''Y ,,, I",.. up '"
•.~.'k .

· M..., ~ ,..".. d 11 .....,j ... t...
t"ld ,I>~' ..I",,, • ,,, un i..,,,,,,•
•"' ..i ..... i• •" ,,", ..~d I" k_. pn ' ..
.1-.. NC·IIIlX " I. n '" ~.

~••"p'''m;.... , , _ ~""p,.."', n
«..., ...,..,th<·,,,' ,'u !l ,nll;'I ... I"" I>yuo1n1l
rh<-.I~·' p"''' . '" " f ""'pllly,nl\ ,I<..
,1t.~ I, Ity •.(im"•.•, ml\ "'''''YtI"n ~ ...''
.1>0< ,1""'1. "'.,.,.., .'" In .1,,' c.... " j t l>..
NC·1lI1X .·It.. ,. ,.., ."", I"II" .....J
P,_,bl" .. ,,, ,,. "I th .. f••" .. , I.·ft "u l
. ,,' ,...... ,h.1 y'''' ..."..M I, ~.. ,,, 1>. , . ,
hu, " '" p"lnlnll; "". t>.•." d...... wry
'~''''ul'y.•" d w• •h,n~ y.... w,lI h..d
t,,", Itw I';C ·!I<IX ,•• , ,...1I:ltl" ,ap.> l<I.
~...... ,n " '1,,.1u...

..,..... p"n"p.ol "",""" ,n , tw I';C ·
IlIlX .. ,hot.""""~'KM"~ ,I><' p ,.....
.... n-... ......... f,,, .'"' ..I, , ,"'" ..
bK....... <Iw~p p ,. ""d.m
iI<">d, Wltl'" ~ ,;.....J p kottoo ..
kin 11,_ ttw probWm ....
_ ,l ,_-J "~ ... ~II , "", .
~ _ J"''''- boo...w.- ...
_ 1lU<>d i lI'" N"""""" ~nd

-.qu 1_ ~ In ,tw._,oj ,Iw 'Ie-ftO'l ,boo ,,,... 1....

I" ,d " ,n ' ho- uw,,1 • hlll;1> If , h.q"..... y
OWl k<l .. h,,·1> , ull. ill h"'mg 'ho
i"'~!I" 1""'1.......1 w t ~y 3121J ....
\l i ,.11 .1>.. 1"'.Il~ ~' f~, " •• •hl> ,Iw
.;Il""'·.... ' ....Il. ,."" io ,~ .., ..n
..·,,11 onl, ,hot<><W ,,,rwd IlF ,.", " . A••
.......... ,~ f ,....1\.. , uPI'"'"""'" ..
bdl1l'f 'han "" n~ <YO't'......."I>' o-ry
..Ial><><.... p _ ......

---n... hl,;h U' 1""1 _ ' d. 0>/
,hdt ''''p''''. , 1· ,....
bu . "",- Iwlp by ~lnll r->'1>Io' ,hot
....,,,, ,,,,,,•.ol ttl 11>.. I<'.... ...
....., " , ....to ,tv hu'"
3lJ)cy<l 7 ~,k.'w and "Irft In

ci ,' n"""'-" !ly ''I''''. ''n~ .."h
.,.,n " iI,. ,hot ........ <. .. boo
nod........J oul' " ~ " . ....h 1hot "'ll""l.
_ ~, /all ly Il",>d K W ........

rqu rr"''' ' ·llH M .
........~..d l>rl."•. , I';C ·llOX .
._tthl" ......h... , 1n..-.«.01

••
·c.......~Uy .p".~,..... ,hot "Ie ·lOlf' ~~

';"'rhh,.d ,...... io.... " ' .1><- 1';(' . ' OOX ~I\d

lih i' pl"y. , hot ...,,,,.h '"', ' " ",nll
""" 1t,,1t ha. p""' N ,......-1.. 1
'1,_ . ' nl, ~~ , ho- NC-I(llIX. ,,"" , . ..
AC·ne J", '''r r1", .1.,1,1.. f....... ,h~
"",' 1<"," .,ju,,"'~" ,,' . ....." II'y ond
II.... <''''" ",,,'I> 0 1"'"'''' .. ,ppl" ~ •• 0
"u",b,·. "j .,It·~llt.~.... h" (\,... I~'''I\ .

,h,· .~n · "I ,h.· 1""'''' " .• ,,,1,,,,,,.·.
"'. ~... Ih , ,,,n ", ,,,'It ~~,I h"
...",ltrt 1.",'" ,. ... uch t-.·n ,(\
,h., ~"" p ,hl.. ,1.... unin jf ..U"... fm ...
. ,II'>o, ,,, . nl ,,j ,'''' H G.;n •• , ..I" ,..J by
_ '" """. n.,. p. l r., "h,....-' " '" ."
AC·DC p.o'\o .n p~" h~. -.. , ,
,...1, Iuw ."d"''''''p..' ..... t.-~""'" ,1>
."ch. k_ pb' It~lI;<' II.......·• •. ,ho>
...... mpltt Il"~ two .... ....

", I>«" .. ~ ~.

.0/ ,Iw ..twnwo~
_ """," <>nJy ,......k h
.. ",,"",'''' .... t>u;1d ~ JI:'""j ~• •
"- p and _ .... , It"' '" .0.1 ,.

" r- r- I>ot" ", .
P«!'IC 1I , _'h .
,.... 'Ie_'OOX "- ~ ,;"'>d .-..I ttw
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Unde r the Ch,l!lsh uf t he NC-80 X. The coil cataco m b, si rn il.u 10 that in a n NC-100,
s lides ,\Iunss the w idth o f the rece tver 10 positi on the co i ls -i n- use directl y und er
th e tun in g ',lIp.ICHo r. The ce ramic tube soc ke ts s how that N,lI li o n.ll 1 built th ese
receivers w i th hi gh-quality parts.

H RO has iI superb one. Bu t if you wanl
10 be th ri fty, we think you w ill find the
NC·80Xa very fine compromise design .
Aftl'f all, we have no ho use of milKic
he re; we ha ve to depe nd on adroit
engmeer tng."

The ca talogue page fu rt her d escribed
the lea tu res o f the ne w receivers . Both
recei vers U~ ten lubes, a 6J71 51detecto r
(anno u nced ,15 a flL7 in the ad); a 6J7 H F
osci lla tor, elect ron-co upled : th ree b K7
IF stages: a IlC5 linear 2nd detec tor ; d

6B8 a m p hf ied and delayed AVe; a 617
panel-con t rolled BFO; a 25L6 bea m
power ou tpu t. nnd a 25Z5rectifier . "The
tuning system. likewise en ti rel y new,
cm ptcys c multiple-scale d ialof the full ­
v ision type, acc u ra tely calib ralt..d in
me ga cycles. Several u n usua l features
a re Inco rpora ted, such as th e mirror fo r
oVt'rcom ing pa ral la x, the aux illary lm -
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ear scale {at the bottom) , and the adj us t­
able frequency ma rkers, by means o f
w hich any particular stat io ns , o r Ire­
quenctes, such as ba nd limi ts , molY be
"logged ' on the d lal uscll. " [These wert'
on th e lower t-dgl' of the dial a nd b ro­
ken o ff on m y rec ei ve r .] The tu ning
mec ha n is m provid e s two ve r n ie r
reduction ratios, 1610 1 a nd 80 10 1 for
fas t a nd ba nd spread lunin g . The NC·
SOX cov crs550 kc to 30 me in four ra nges,
and the NC ·81X is a spcclnl amateur
model co ver in g th e lbO, SO, 40, 20 and
10 melt'( ba nds in fiv e r.lngl's. Till' p rice
for either receive r, in cl uding an S" PM
spoaker chass is, was $88. A ty pe DCS-8
meta l Spt'.l ke r cabinet W.1S av ailab le fo r
a n add lticna l $ ..t 50.

U nfort u na tdy, th ings d id n o t /0;0

s moo th ly in the producti on of th e new
rec e ivers. In the December 1937 QST,
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• I~, .... up "n Ihe !'<("-2IXI, I had In '''ppl)"
a 10. , kn, ot> r,,, Ih.· cl'),.t.l ...·I"'h'""~'

ron ..,,!. .nd I ..."und up p. i nhn~ . black
" ".. f,.u ", nlV i" " q lle t,,,, wilh a d'_'I~ '

nu'dlin ll pain' fn,m the 1<.... 1 hl>!>h)"
.h,' p. All "I Ih~ tu ........-kvt" ""'pl fm
Ihv 811,1" , "Ylp"t a nd ,...-tilict 4r~

<v",m,,', A" d ,l~__ a re '!II,d y. I;b.,
", . fv'" . ,, 11 in ~,..>d . hap<', Th~ pow~'

, uppl)" may bo' • h., lf-w.,·,· n'< I,h~,

<i"",it. b" , " ,nd ll,t... 8 fillv, <huke.
fb. ' "n;l\~ « ><>,le n""" in my ",«,i"v' i,
mork<od ,m ,h.· ..a, f,.me pl.le, " Radi"
("" " d.' n..., Cn. C.md~n NJ. P.lvnted "
• o,t ou ,nb,-, ,.,j "n32," ...,oh,'iuu.ly Ihi,
i. ,me " f th,· I" ,,, I>.11<b ul NC -HOX " , b. ,
.... " ",.d, wi. h ,h., ,d,n....t, cumm.,,·i.1
(""d,·,,,.·,o, St-, ial nym bcr C7,,1 i.
pUllt"brd ''' I'' ,h.. ,•• , "I !h< <. hinl'l.
' ''',ul.t> il\l'b In,m th,' I«,tt.,m .n,1 in
tfw,',,,,v,,Tbe b<,,,u,,, ",l~,'uf t.... . lide·

"

",I,· ..h.l bo·,.1 i" 1>«' ''<1' ' ''''y. ' <" m·
"\I~' ' 0« lltn·1"'. in ' I". "~', . ,, . , '.. I IIn_
d.·... t.".. . l"h. d ,. 1 · 1I1 III "w reo
Cel V" i• • I'wn' " , 1'1""111." 1,,,,'lv •
"'plo<:emvnI w """ tl~· ""IIi" . \ d..\ bo- ,~ I

8n,11I1. ,.. pl.'" w, ....1>",..""
lh,·,. i . 0"" ;<1"..",..,•• )" ,Io,lt ,h,'

-.C·Il!IX ",10" ' ''' ',1 Irom ii " N("·lIXI.
111(, ) ."d HI·7 p""I ..",,,,,,,... Ih,· .'Yd".·
"\lIp'" 1<.",1"",,,,, ... .> illd Y,I,od . , 1"'"
,.1 'h. 'r.d ~,·t "~",·,,,hly . Thdt mr.""
Ih ... 'h• • "d"'~""J'''1 ,.,mlll.,I . "" ,h,'
h..·.. <J' Ihe ",., .t<. 'VII"'" h"t ,,, Ih,- 2-~l.h
rlal. a"<1 '0IIw fI , ''' f'p l ~'. "'''''' 'l b '''l\
to .... " rel,, 1,'''' ,", . I'n" h"l1 .11 ' "'''put
"." " ' ''' \\': ' w .. ,,,,t. I'",hl,'n,. <In<<
the RCA R«<>i"ing Tu .... M,mu . 1 11,10
the 251.11 • • h",nll" 2\U '·"hm ""'put
iml....:!.""...I".'. I,k. ,,. "1I .IIcolI"n. l"h.,1
"'N'" Iha l ." " ulp '" ".",t",,,,,,, I,,'m
''1)" "All Amerl'"'' I'i,'. " ' ''p'' , I", t will
d". IW<." h,· ~d i" ,,' ,ll,· ...... i ••, ,11 .
IInl.. "'arlli 1 wb .." d",i"l\ my 2000·
"hm T,;",,,, h,·.<1rll"n.,. I",m Ih., hM'"
p o". l ph,,,," j.,d•. p,oIM1> iy h,,,,,, ....
If...... to "" · f' N .ud"," "'1\" hell",..,,,
lhe <1el..d," . ,,<1 Ih, ."di " ""tpu!. I a m
u"nll • 2'l!lll ·"h", I" .• ,l lh, 1> m
trOT"fo,m.·, 0" 11>,· :t~U"''' ' l' u l til d,i....
m~ ph,,,,..., Th. t w.- , b.,,,,,, p l"n l\' "f

ll·'''·
On ' hv ai,. ,t,,· 'IIC·SOX I, .l",not

,·,w~thi"~ ,h., [ill' M,Il..n I'mmi...·d il
wIluld h,• • nd , ...,noid,·,.1>l,·
imp,,,,·.'me"t"'·.,, it> I B·7 p,.dc........",
W h" " "I> HI·7 bu "hl.'ct,,,n.l>l.
im.II"" .,.~" 'Ill Xli n"'h''', Ih., r-;C-1lI1X
h." 110 i""'ll"" ,',..." ,," 21' ",.." .,. fl., ,,,,
a.,"n' . h'llh·r..q,..'n,,)" c, y,ldl lil t,-, to

.diu,'abl" I,,, "" h,·, AM ph",,,,, SSB '"
t"W, .nd th" pb'''''lI " nkb ",,,,k> ,,·..11
I" eli ''''''.I.· IIn"'.""rd sill,,. lo,11"". i.
• f••i, .m"""t "I ", ..,n ·"p dn n Ln tb..
NC ·X,IX .' 1 Ib .. p",n l. p ,' , h . p " .,
""""'I"'·".:e 0' thv >1.,"" ,,1 ,h.' ,l i.1
d,i". ""d tl,.. ""il "".c"",1> wh.'n !"e~'

'a"'eh ' m,. Th.. , • .1, ,, .I, .... ""t ....,m 1"
bI· ",,,.. Ii" e 1<, IInv ,·"h.,~e "" lI ,h . I,,,··
( II.. whe" I 'wil, ·b "" n,~ SIl ·200 h''''d'
I" 1I'" Ih",u ~h Ih,' ll~ \j _'h~ hllM,
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loy 1"",_ ,"'UII""'" N R'IQ
'leN "hpl. (}riv.

lo" ' ''lId . I• • >\11 111....
~llQoll......<_

Epiood. I~

rg bli< Ad.l . ....~ s, ... ... R. " ,.I HI .. ..

'"/I..' " Id in . h"ny'

D " rl" K til<' d"l" ~" '"'' ,'•• '"
,;. "" b.. ~ 1'" 10 11 ,'. ' \11,, ,
c" " ld I'<' f""n.l ,,, . h., h"m.

vi ,'"., ,•.I",.".h"....t '" A.....f;..~
""'''K '" old I" my' h"mble"r "'".... ""
, ..l>huh"" ., ..<. 10.. ,mr.ct.d
Anw ' 'h,.. ,h H. ·R• .I,,, <: •• ff
..... K", , I ...........be< ,he.loT.........
yu 11 I u" .1 ,,'1>•.
....ll nn .1 .1 , ,, ••.1, ..
bfuW< " ..~ , , .. ,.o.l ,
...... I"'r..I "I> ,I> 10 "
t>..t 1.. 10 I"JO

, y"u I",,, u K.......' .."'ll",.. ,,,/I.
u r ..·, .10 • " .... , . Im". , ",••" ••1
t«h....l"t!.y'" ..·hieh ",..y' "." p.o.h.-ip.ot.
.. ,.10".., • "'11. <.oh .., ...... .1" the
i"'e ..... . II.·II..u ,, ..! i. Ir.·"",,,,I,, W,th
,l'I<'",..h"I •2", • n.l ' h ,' .I ...·r , I"r , ,,,,,
' , h,11" ...,j, , " " ""',,"" ~",, ' h h, .. " d
" 11 .. ill. I'le"'y " . 'u.... t" "','<'fI""''''
R,'m.,mho·,. ", . .....11" I "", l"'r"I.>"""
. t ,10.. " ..... I"..,j ;n.."..1. ...n . .....
........11 ,10,_ I"" ..""'• .....,..llh ,,, I,,'.
'" . 10.. "''' ''''y. D"""II ,h. lI'u'
d.r.n,,"" '10..... woo ...".1.1 ,,'
d,'_'" lh..b. "'ll..und.tnl~
", <, .~ .1 11........1 'helf .....1

--~n.. '"!he",) h.o.lc>~, ........
..'")' "',It; ,...., '"~ Ito r.y' .
.. " ht , lr '''''f'<..-t.< ,,,",, t>. no.!
.........1••,....,..... ,\IJ'...t , " ""..,j ,...
..... 11 f••m., ......Uy p.o'.1 I,... h.I.I ""
.. t, ht ...~....",11 It"'" 1''''''' '' '''' ." I" '".e.,
. ",1,.,..~, m,..t "f.h.i",..·" h >J 1'110,1,
'h. ~ h.," ".,~ Iiu l,· m" ..ey.'I...·~ h..l .

hun.... , I .. lk ..,1 I"••I>,I",,·....no.!
rl.·",,· ,,, , 11 y"'" Ii...", "". f."" .".1
w.·.. h"" II1)' " .... "",'.m,,' •." '.),,....
'I' ll... I..,,,,!y "'~,~, ' h,· , "...." ~ ,,,wo.',
,, ' h ' I."~ t" lI"'w II",,, 1.~..1 I ~ n.'..· ,, '
"". .. , .L f.m, I.... '" ..h ",1< e,," ~ ",..",1'<',
.... " .., old I" ..".~ , I ,ttl ,,"p.o'h.
w ,..,j "" ,ho....... ho, I.o,y

I t mIKh ,>I m) <I>,Id""''''' .. "I>
"" . lIundp.o.ornt> \ 11 , ••ndl.'Iw< ...
• bl •• ~ "h H u, ...1 y
g..nd 1w< when _ U y"."
,,1.1.~W IINIK.h'd""'IIw' h....
1w....'«.~ pletN ,he''''h 1V_1'<'f.....
~","lC wd Dun.. " .... ..., . , """
my ~..n"l.'lk-r ...,, ~nl III 1>.. .t><",
.........." , Ito"..... i"""11 ,on , ,, ....
''''''I'<'I1I''~ r l" .., .h., ",1 ,,'h~.

bl....\.m"h"'~. ,>,,,,, w.·... '" th"

m,d.' ,, ' ,h. "" 1''''''''''''' "" ".". h.J
'''' '''''y. 1.1 ,.., ,, ' Ill' W,,,, "'•• ,It",.. 0"
<I.. ,l i ' ·b, ll. ,h.t .. .' ''' "" "" I'~, J,

~,."."m.. h" "",.,,,.,j A h.",. • ,. ..
,h"'"na, o• • 10"""'-1 ", I.....A'..... ,"
'u''''p. 'h'''''Kh loA" '" fl>. I."..,
......ho ,b mUL l> p••f.......l I.m. It..-
.. rlr tV" oho._ "!' . , u.... .ho.,
...,,10 " I>u.Iwti <It .rr ,..,..........
tot"'" "'K"".nw.pplft ,..,...-..1
'""'''''''''ll'' h.I, .. 10.. ho...-- oho..........
....11......· ..,.....N

lIu' ,."' <tI1t.......~. \\·,tl>.11
Ih.."P-'''' ""'" pn",1e IwJ , hol.od
f,..........'h,,,~ ,,, 1.01.. 'h.· ind . ,.. , "f
,lk'" ,,,,..I>I~ h '''K 'h.I' ....11.....
<".....","'~ ~"d d" · illh' . lk·' I' 11>. ,
..... 1",,, ,h~ I'~''' ''' 1'''''''. ,H'~ '''''1' '
,I... ,,,,, .. ,, ~ , M .m~· " i 10·11 ,I,,· "''''J f,,,
",,,,," 1. '''11 .."..~ ,'" " .",'"'' ,h." •



".....""'."m'..~ r..M\.· l:n,.·, M , . H..~"
( """.I>. ,·k ,,, 'Iw .....,,,~. • ", • •~w """to
., ...o.' ."v k,.!. '" ...... mpl"yO'd .dult.
coulJ to",I.t. u YO'.ol ,.,1,,, ''''v''V'

lIod". w. ,mp,,,.·,nlt d. ,ly•• n.l old...
, <Od .... ,~,,,k.l>r " .. ....~","« m"""n.
.......n< .. '" 1< ' vw <"".. " " w ... .
p'. " y " ",>01 uld t • .!,.. Th. /1,.,
" .." .m,lIv, I 1>" ,11 ' tom .." . " h.
...-plrlvlv .._ .....t tou,l• •" ....
p.o'" h ..~ vod I p.ood ;Ill
_ It 1 It .
........ It""'! 11 -.><, 1 O'd
_211 "'1

C<>mplortv~ k .....
.....,.- ,,, ' 1...
pne... . k_ ~. ( "'< _....m
, od,... ".,v I... I........ « ,,1>.
_ not boo' SO,II , ' .
_y ,,, ,,<1 -... , ' ...
"f""''''''''' ,,,' I 'l ~lI(l. 1lWi<'
....,Id,n" t- noll ct.ou. Tho-
....m"'!<ho", W.,'v·Iwd " ..·.1 .....0<1
It> " .•,,-,,\. ,,' •• , ,>I I lo ..dt>or_ybr
,.""~"'''It. Iwm I" ....... . ,,01 "~,,,"ny
Ltlk"'lt ,,, r<"'J' ''' I.. • w.,.

M. n, "f ,I«..... w I«, l>u,lt ........" ,no
..".I .."I',., I .1w ..,1"''''.".... wvtv "'"...,h." .n. i< ,,, . m'! • w.v ,,, m.,h

m,,"'" ""'" ,h.·" w h,, "l>l'
11. ....·",1>0·, Ih,......,1. t h. , , ,.. . 11 IIw
,.di" ,,, . ,,..' .1 11'" • • ""11 •• in ",h"
"'"".""... ,h.t m,~ h l mh·",1 ..di"
..,,,',1.·•• 1 Th, .,j, " , ,, . 11 ,· p,ct" red •
o.d .I"""lv d 1 "' Ikm"d"wn
11I<".".....,.Upp"n uv ,·......'tol..,
.nd "''J'" loy th, ""h.ppv prdt<oITLt..
no.. .I"'.... 10 ••m,II" , II-d ..........
Y<'U"II m.n. II.. 11 1. ,h , ..
.._h,,,,, Ilk.. ,h - I I.,.. T,,,,, . io ,h.I'
yn.. ' t h... .. _II or>d.."nl\ wtwo ,
ILtI'J"rf'<'d h ' ." ",od trd
'""" h'lIh I. ·

· w...t" " n"" ..' _ ."" 1_ • .•
Nod T"'" · I luv """'" d."nl\ murlo.... >1,,""" M..r,-....t I pLon.....J 10

J"f ....t. ...., - " ..
.n'h , doI .. _ .not ..II. I "'Pre-
.....,u ,..., '" " ..n,,1 " ......~
1t<1_ _d _~tlwl ..ntY

,,~.. <.,•Ild t h,.....""...d,,' h... r [ J;.I y""
h...~ • ".h A,, "' Ih., d ; ~d ,, '
.."....'h'''K,.

' T' ''''. I II'~ on,,, ,,",I". ¥"" <.0.. ,,"',
C.·, ,,, ..nd 1r1 d",' ~ V"" .,.~, ,, ' ........
"' ......... ,f nd I'll ~'pl.,,, ,ho< .. ht,l~
'h",,, ,,, ,,""."

r........" r ..~.....ohuw. t...·• • nd T,,,,,
""""11 ., 1..<. '0 ".... fl ...·,,,,,,,,............

I"""" ,Iw """ """"'. I I..b ..u..
.....~ tIw ..." ... .....~_ n>1ffto on

......, II "rr-..nlo'd I" m,; "'"...
"T Ii ,... '"II" I , uI

.....k nd I nd I~I ou\d

.....' "r (tIt In 1:<1 _<n<'<l

..nd "'_ r.." ,n "'"_n"""'" _..to... k' III.. """"-,.
"'" ~ r" k . "p .. ,.."..,.. ~I«foo~~

....l • • ' _ "'''d. " ,n fn",' '" Tom

.s..- 'hI ' 11 ,,,.• Tom .. full
paK" ,II ,,,, " '"h on <. 11",...
poet.., .

-n. , ·Un" 1 Rod", I "" •
..d Tom ·U" " ' .. , , , ' '0
......~d. ' " ,h<' '".." v. Th"" l. ""ht "'"
t.o.Ii" ..". ;, "r",..,1. I ... ..1>1 . 10 k p
"'r ,,101 ~>h . "d ""'pl.·,r • "" od.·...
<" u ' ", '" ,. ,11" ,,'i,·... Would . " "
I>oot",, '. ,h., ill ,,,,I, I,,,,, "",·k. ~ tI ."

",Mti " ~ ,h ,· ....' " , ... I ......nll"~ t,,,
,h,II~"". "·,,,'k '" ",. ' 1"" " "RI", N"w.
I h., 'I"" "" ~>h., til, . ....,,,"'. • "d
"It.." ~.. "v.., s-t!l 'Ill . ",,<' k ...,,~m~
' '''''' m, ..."".. ....,. 1.1...h"r I.0'" m
l hv ~"f\'" '

. ( ;,.... I.,· k. ,h., ."un.t. ~"·~I. h", I
t>.o ...lv I!"lhn" by n"... I .~."Id ...
...I<>fd ", p.oyh,..""h. " ..''''nll''''' .

· (lI «>u.... y.... <..n r,.... ·U", ·h.H
........ p.oV-..1 pLon. ",., r.ov •• " '"
.... m ~ y'", .. ,II l>r k.n" .......,
,Iu ~h ,n....., 'i""' , r.o"
..... , <"".... .

"T 'h,._~.... "'_ .. "h .""
_ loll ""1 . .... .--""" .... ,Iw ""nom
All II ... ,11 co.t . _ 10 ~ , " ........,...,.._,-rt-_·-...
.... f"""UlI"-"r··



I.. ,ho.' I~ " ~. ", r"'''''' T"m i .
.m,Io.. ~ . n.! h ,h , ~••" y,.....~~.

· I..· ~. I .m ""~ ,11,• .1 I •• n ,.. .., .'"''
md..o~ . I . m Il'..n~ ... ...n.! ,",' h' ·U.. i' ...J'
ton,~", .

\' n " . du ••ud~n. • •• r".balhl.
"" ..~,..,. '''''' nu ",,1.1 ,. 11 "" .....h
. ....1 \' 1<1 I>ot .."",~. I •• ,11
" ". ,,01><. m~ 'I •11.... ""-"'- I' ~t>l

..... ·ThrCl1n" t O' .."rha..." T •
Solari . , , ud .., 'l"'. Malt"' and

....n. h.d d. , A hn~ on Uw
p>d of ' Iv . ud", J"". fUho oh.>uJd
,.".• ""'. loud 'hu'l" or "lou .' II iI
dnro..,..... two••• ,..... tnd" 'h.o.
thr KIWI, . •tw ,J"'.~ ....
'Iv __ and ....,1"", ...
. 11 OJ. . Y ~"'l' ~ "'l! bald d
,.,.. lind 'Iv .• ,Lonl;· It"' . r ....... baoo<
hul . pm', d.m ,.,,,><1 ...y h . '{U" U,
iooI.I'" p ,,>hl<-m.

C pondt-no... 0<"".... . nd .ad",
.....~ ,,, 'Iv I ~ :IO'. ".-.-.J .tw
,m rn" . n<. " ' ·r ..hh< • .1.1 .
i ~I .." , 1 ~ "t
,,","Io nll ..ld,ll"n.l in"",.... t." ••d",
R'p.oi. oil,,...I ..~. n,"......" '0 p"" "p
• w .. t" h..n ~ ,n ...'''''' ~,,,• ••>h.

I! .11 " a. '.-.1 qui'" h~ " -<ld.n '. A
Il<n" ,·m." c. n,. ' n' " 'h••h"r " no' d . y
. " d • • • ,0.1 U I had . ' I'A' .y m 1m
.~nl . I I. ~.rl.",,·d th . , h. · w i,n ,h,-
(l,, ~ {; .,, >.~ U"rt", Churc h .nd I....·y
w ••~ h...nlt th. i • • "".. . 1 ''''' K , n~

".."" .... t"'n· , '"I1"..,n,ll Sund.~
· Od d ,"", y" h,,,,ld ••~ 1'''-

• y.l ......• I .. i,t. . , two> ~ ......" " n~",~"t

bu y,nll .....i> . ...n,.1 ' y>h-m. Wh.o' " o'

y"... '~'l ""o'm~.. '.' 0.. y"" n d
.....- 'J'N~~" ......~11 .. .,... ......
,......t~~ I)", VOU 1W<"d ........ 'h.on __
'm , ~o': .nd " _ . huw m.on~·l \\,,11 y.....
_.n "J""" '" on d...y. or do._
ha.....- Ito <an ..,.......... it . " ...
..... <-hn:~ ' '· 11.__ y .
or d ,11 y .....,.J dw .y-otftI>"

AH , ..-pla.""", ....
_ ., ~. 1M ihrd,U ~ ,h.ot
...... ld ' n~'n~ Ro._,.. <lor••
...adm. ,h ,n 1~7. """" lwl_ i.

h.um. r"r .. J•• I m. m on •
m ... ",.1 ,II"'''r ' 0 ,1' ,,· 1, h. m I>'•• 15
f_ .p"" on' "'1\" h. 1l , i,. "f.
h "t-all h..ld

f .... I",,.. " n ' . y <to""'h "',
l 5 h-ri .."d nd 10 I......1<...,. II ..· 1.1
...• • • I>o~, I'lli I""" r'" , I ..~ ..<y<on..

"'lu....~...t ,n "~hll ~ 1.... ".11" ....
.rr..'........,... 10.- J....r I~ Ift1

" '.do- n...-,- had "" .....-.1 r hll« •
..,..nd .n , .... ~h.. td. Tho.....
...m_." ".1 , ...... h . d " " . ,, _
eo>nd" ..""'''JC_....,. ..,I'do_ . nd d<>M
......Id loot."..... no.., . Iw.... had ''''3''
........d ot-••n....y ""JC'''«- .nd
·.I ·, ~ tod · 00..........
'n n >1 I"'_ .I_ ,"!C-
"'J'<"'<"-'U.. , ~ ·.... Id
~10 _ ' m.ony
1.a'P''''~'''''' Y.- " _ .
.,.... ~.... rla<Td·lk " .- ....
H. lhuullh' .I I.~....-.d .. ,Ih h,m. Ih.o'
, tl.> ~ T r "'~ ""' ." id.-al
p ,,, "'''11 , "f'"". h·"!rom

I , ,...1 h,m. '1",..1n 1.1,.1 "", holy..
to. , m "u III In A li i had II. do ' 0
...m m~ II....."' ,n.,.11 ,.... ,~-,;"'m

" nd '.mo~o' " " '". <on~~"h<>n
o'nd.-.1. T. II. ....,.. , • ••y """,.. v!

1.1,,,,.• t" H . ~m , ' h In. 1" 1I ,,.. i"lI d.y
0.. ,1 "" ",IIh ' s-tno,lXI w"" n nl ..,..nd
..~ " ' I''' ''' '' ' I.",,, 1,:10,.., W,.... oW,,,,< ,,'
W, ... W.d,,, fh .. 1\'''''' v"" 0" Id~. ,,1
mv h""J.......h,I" " , I -. d~v

' f""'" .Invo" ,11 , 1.\0 m, l tI, b..y , ....
!l""'.,.."h" to> " " I>~ "\""1..,. <. bl...
. U 0"'" ,..... ,·h.. ........ t.l .•" ,1 . ..." ......
..." ,. ,,, "'0' .1,_1> ,.... ""l .. 'r......,'
. n.! ' " ,,, , .... . ,,,,," Oh y , .......
.... ..... , .." ' '' PO lrom In~ ,,, ( l.>1.
l;,..,•.~ b ~.. , m,'" nd tnr
H,~h fI ~•• Iny ' hm,ll

W<><d "..t..d '1""U~ ,n ..... h"'"
,,_. ,",,'. ,h," _,too-. It"",, '. Rad",

1>« u..-..·'.... r ...... I0 • ....' .........
.-qu,p , 1 ...p.nd...t m. Ml..nd
touo._ w I ""","r ' oound ro.
......rl " h. ",,· . ,,11. 25-w.".
....pM ,It•• 7lI-- R1"'4 tumtato.. On
top of 1'07 ronl .......n I .....nor..l

»



th, ... 'Un,, ~." ty ' I,,, ~nd dm'~",. 1
hod 11,.. hom". ~A" , <~, f'l IA.... IA 0
b~I<r~~m <o~" " " h m .....""'on ' M
Olduol U,.. <~, 10 "'~ rnl 1<1"'.... I h.t.d ~

oiKn"" f'l lnlm~' no p mmlfW'O,l.
"" _h ho. , III ~ n~ h' ""''''' ~
no l I m'~ h' ~11 ~.,. ""m~

od_ l1 00' 0>1 II. Unh......... "" y.
"""'" n>h,r h.t.d • d<>wn.~._
..... ..... IN I~'... on

I n"'" «",~...-d loul h,~h.~
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I .... p' ....·...,j 'nll 'n ,,,"n 'C. ,II<,pt....
_lddropflYffOon ·S· In <>l lwr
.......t. I .......Id h" 'lin;, tho- _ ....

..hi'" ' hr pLa....d~ f1yn... Tlw
plMw .....,Id h" ,.... 01/....~ .. ,,"""'.
loonwl a _nod caf. I' .... 'hr boo.t
idN f'OUkI ."'~••, . n.... LaflC"""
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'Th" ,~,.....,,"hy .,hI 'nld.......... m" m ·
"'~ ... hod n..M ,.... toM ~ "' n "lIh, "n
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I hod m.' Ilwlp.. ""h _ • • 17.
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......~.y to .... y"u,,~ ...." . ..... , lob
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-.. h... , Iw ..,..nd ,of 'hr .,p...."'~
~h' plMw. All .... "...... II "a• •
~..."I.. I mm~ • .loy. no' u,
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Running on Weedealer Power
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~ • .obIt, runn'''ll ,n " ......

buahullt'''''' ' ·<Ond All ...
-t , nl..I1.1 d "" .rw.....n" "'" "" ltw _ idh"ll_
Ilthond , d .-...1 .lal1lr't.
.......... fl _ ..,m ltw __

TIwct l 1'1 ohorto ........~. TIw
............_ ..... "' pln_ ltw
"""..... 11I:'''''ll ", 1', I.... ,tu"tlt~

Ru' """ _ ..... "" INn_and
"", ,ho." '-l to'" .1_ .."......l.;"
'f"'" ct • _I n.._ ,nd"."n" "
..... ...-d<t lf1 t ......

..........tIt , ~ 1 m'l( '" "0' loa",
_",,, '" um,"ll in ••,_
IP!........._, : ..·;U't1 n" '"
..,,_, . 11 1"' 'I' vt.c<o w,ll 1' in
....i<~ ,,,,".y.- N, lo.., ' ..,Il" .
H .. '" 1' , ... ''''Kh'. fl y .ot, ,t...
d,,"''' I.--.t,'t<! ,,<I' ,,'..... ''''mo,,,,
..." ", , . lI l"'rt . ,no,. II 1. If y"" d..-i-J•
,,, lo", ld '10 .. r.""~·,....· 1,,1' '1'".. ....
d••1inK itk v"'y h'Kk . "' 1 "~ . U,,I(

m.,hi y ,h. , I. ",,' ,h..iK" ...l I" ....
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a.rp' _>dri ., 11 n.... '-l _



Front vie w of the w eed ee ter-p o wer ed genera tor

encouragi ng perform an ce n umbers and
I learned tha t those motors ca n be fit ted
wit h a mou nti n g plate w h e re the
cylin d e r bo lt s t o th e cran kcase.
Unfo rt unately tha t wouldn 't work fo r
my Wet'd Eater brand beca useof va rious
interferences.

Nex t da y, I went ov er m y ptlcot'eeter
parts aga in, loo king fo r a way to ge t
ho ld of so li d m e t a l s tr uc t ure fo r
mou nti ng. Ah ha!The outp ut sid e o f the
cra nkca se w a s fla t ex ce p t fo r t h e
flyw heel , mag ne to co il , s w itc h
insu lato r, an d wiring . Ico u ld p ut a p la te
there, sc re w it toa n o pen bo x, mount an
alt erna tor to a nother p la te on the faci ng
side o f the bo x, a nd co up le the sha fts
di rectly; the rot atio n d irecti ons worked
out righ t.
Cons truct io n

The box had 10 be very stiff, s trong
e noug h to ta ke h o ur after ho ur
po u n d in g from th e mo tor , a n d
reasonably sq u a re. I used oak sc r., ps 6­
1/ 2"x9" for the s id es , 2x4's o n the
bottom, and 1xa'son to p . I assemb led it
wi th 2" COMM' wa llboard sc rews. Some
pieces ha d to be relieved to clea r parts
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of the moto r. w he n everyt hing wa s
'rig ht' , 1too k off (lil t ' ptoce at " time an d
g lued it ba ck in p lace wit h t'p oxy resin .

H too k half a d ay to cu t .1 3/32"
a lu m in u m p late to fit the crankca se face .
No th ing partic u larly hard abo u t it , just
a lot of cu t a nd tr y. In ter fering fl,m ge s
on th e p lasti c cover half th,\! mou nt ed
to th at face were sa wed awa y a long a
lin e allowing for the thicknes s of the
pla te so the reco il starte r a nd cl ut ch
wo u ld ali gn co rrec tly . I used a d rill
prt' SS .1S .1 poor ma n's m i ll i n~ ma ch ine
to finish this s urface-i-tt wuuld be e,lsy
to tear up a Hnger on th is s te p!The re art'
alignment p ins on the COVt' r; I caref ully
left tho se and dr-illed ma tch in g ho lt'S in
th e p late. I cu t ,1 clearance ho le fo r till'
flyw heel a nd notched it to clear the
ma g net o co il mou n tin g an d othe r pa rt s,
W ilt," I fin ally gil t .11] the f i lti n~ done, I
sa nd wichcd the p la te be tween the crank
case face a nd the p l.ls t ic cover and pu t
the bolts in . Now I hada moto r s tic kin g
throug h a <)" x 12" a luminu m p la it' .

Nex t car nea t rip to a loca l jun kya rd .
No thing fa ncy ncoded-cl as ked fo r a n
old Delco alternator w ith a Iw arly fla t

( o nl in u",d nul PolK"
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Top view

orig in.11 ~.lS tank, Sll the Wt'l'd Ea ter
motor would s lop regu te rty. O ne
app roach wo uld beto usea b.1 ltt' ry just
IMge enough to carry the load unti l
refuding wou ld be conven ient-say) 5
minutes to hal f a n hour. My Iru sl y lawn
tracto r h.llt t'r y wou ld do that .O r Icould
use a battery th .lt wo u ld powt' r the ri gs
for ~vt'rdlllllurs, then run the ge lll'raltlT
lon g e nough til recharge , perhaps
during a n operatin g bre a k . As it
happened our local K-Mdrl wen t out o f
bus iness jus t in time to p rovide a hlp ­
grddl' ba tt ery fo r unt' u f our ca rs a t a
\"t'ry gtllld p ri ce, so th at made t he
decis ion.
Mol or Pr o bl em s

Thedam Ih ing wou ldn' t s ta rt n ' l i,l h ly
and when it di d , it often di ed . Aft e r ,1

fl'w prd im in<1ry cht'c b, I di s.lsst'mbll,d
the ca rb u retor a nd s u re t'nou~h Iht'
diaph ragm was sti ff dS a p la yin g card.
Diaph rag m carbure tors con trol th e Iuel
leve l by b.ll.1ncing the weight of ful'!
behind the d iaph ragm againsl sprin~
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tcn s ton . N ei ther force is l.uge; if the
dia p h ragm is the lea s t hit s t iff the
machine wlll either flood or sh u t down
due to IMk of fu cl. I ordere....t .1 kit and
repl aced tht· di aphragm . Th e tither side
o f the ca rb has a second d i.lphr.lgm th ai
is o pera ted by lh t' puls.l t in~ pressure in
the cran kcase and St.'n ·l'S .1S d fud pum p;
I re p lac ed th at too.

I learned 1.1Il' r tha i pt'u p ll' w ho a re
reall y ser to us, abou t thl'ir trlmmer
motors (i t d oe sn 't gl·t mor e serious tha n
u si n g o ne to pnw t'r an ult ral ig b t
.1ire raft !) rebuild the teca rburctors every
)'t' '' r.

There's SUppOSl....! In bl' .l ' p r i m i n~

bulb'-a tiny Sq lll't'Zl' bu It> used to squirt
~on l(' ( lid di rect ly int o Ihl' r nrbu n-tor
fo r s t<1T ting w he n till' machine is d ry.
My motor had the pla suc b.e, c b ut no
b u lb, It s ta rted Ilk.1Yon wa rm d .1 YS b u t
fro m ex pe r ien ce wit h othe r s ma ll
l'ngines I ha d m y doubts about co ld
wea the r, web ven d ors wa nted .1 part
number but I.leking thr- manual I had



Rearvlew of th e generator. The alternato r is a 65-a m p un it fro m a n ' 82 Bui ck
Sky lark and co st me $25 .

none and ti lt' w eed Ea ter web sil l'
d en ied kno wledge of m y mod el. Fina lly
I no ticed that the- bulb base on the motor
wou ld fit the p ri ming bulb replace men ts
sold fo r oth er ma kes a t m y loca l sto re.
A hacksa w and some poly u rethane g fue
solved the problem.
It Still Did n ' t Work !

I hooked it up to the batter-y, s ta rted
the moto r, a nd th e cl u tc h began to
smoke. Okay ... I locked the clutch w ith
a coup le o f machine scr ews and tried
again, Bad idea - it twisted m y qu ill
shaft. Hack to the d rawin g board ...

The problem wa s th a t to rque curves
of a trimmer mot or an d a utomot ive
a lterna tor ace bad ly ma tched . Older
regu lators like the o ne in thi s a ltern ato r
ca ll for it to dollver a ce rta in curre n t at
a certa in vulta ge regnrdless o f RPM ,
meaning " vl' ry lM g e to rqu e
requlrcmcn t a t low l~rM , Two-st ro ke-
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cycle tr im me r moto rs, on the other h and ,
d epen d on air velocity in th e in ta ke and
ex ha us t pa ssa ges to gl'l and keep the
mixt u re in the cylind e r. (The re a n- no
valves-a-j us t the pi s ton , b locking tilt'
ports!) They ha ve vNy Jitt le to rq ue ,l t
lo w RPM , r tstn g 10 a ma ximum a t
so me th in g abov e 5000 RPM-th e
LT7500 is sup posed to ma x ou t at 8500
RPM ! Till;' moto r s ta llt'd when sta rted
wit h the battery co nnec ted but if s ta rted
w it h th e bat tery d lscon nocted , the
to rque requirement was so g rea t as th e
alternator accelerated th rough th e RPM
at which it s ta rted to charge tha t my
(i nt ent io na ll y wea k] co u p li n g Sh,l ft
fail ed ,

The so lu tion wa s simple. I opened u p
the a lter na tor, discon ne cted th e regula ­
tor Irom t he field , a nd b ro ugh t th e two
wires outsid e th e cas t', Then I selected ,1

SN it'S res ist a nce that wou ld a llow the
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Tools of The Trade!!
The Clea n ing of Wafer (band)

Switches

b y Muk Gnger, WKOIQ K
11821 Fuze Road
Doy les town. 011 44230
mgi I g~r@ b rig h td s.net

There is ,l right W,ly, an d o f co u rse
then- is ,1 wrong way. You ca n poly me
nn w, or p,' y nu- 1,1t... r. Eit her OIW of
tho!>t' say ings co u ld app ly her e .

WIWll th... band s witc h, o r o the r wafer
liwildws. nee d to be clea ned , you can
takr-a shtlrt cu i and doa q uid.clea ning,
or yu u can take a h it mo re ti me a nd d o
it tht' Urig ht way", A quid. clean ing
would be u ..ing one of tbc many sp ray
typt' contact clea ners dn,j giving each
wa fera good d ousing . Then' are more
b rands than yo u ca n shake ,I sti ck at,
b ut the oue most popula r w ith ,I good
ma jorit y o f boata nch or resto rers, is

Deo xfF D5. Th is ca n eit her be sp ra yed
o n , tl r ap p lied w it h some ty p e o f
applicator, like a Q-Tip .

The other method, a nd tht' nne I prdt'r
to list'. is uw WRig h t Way" . Or a tlea ..t in
my mind . I use ,I multi -part md hod ,
utili zing a produc t ca lle d Tarn -X,
Denatured Alcoho l. a nd D....,X. iT. The
rea son I thi n k my method wor ks sewel l
is th.l t I th in k o f the corrosion, or ta rnish
that accu m ula tes on 11ll' sw itc hes OVN
ti me , ,l S .1 cance r, o r rus t o n yo u r ca r. If
yOll d on ' t gl.'l it ,111 removed during the
clcant ng prot'c.,s , it co mes rig ht bock ,1

short li me la ter. l'vo fo und that if YIl U

rcmove it all, It w ill be man y mout hs, if
not )"t'.us before yo u ha ve p rob lems
aga in.

Tarn-X works \"ery q uickly , It o fte n
on ly takes severa l seconds to clea n a
switch. The fo llowing pictu re shows the
before and af ter results . Ir s a p p lied
us in g " Q-Tip o r o the r sl11.lI l a pp licator.

Ust' th e follo win g p roced u re fo r
reliable lo ng lift" plls il i\' t' results.

' 0
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1) Ap p ly Tom-X with d

Q -lip 10 1 wafer .1 1 ,1 time.
C o sp a nngly, and Ir y not 10
d rip it on other compone nts.
Don't forgl'l to a pp ly it to
the co n tacts th.l' rub ac ross
th e W .:IfeTS su rface.

2) Aftt'r th e s ing!,· wa fer
switc h do d its contac ts Me
clean••ap ply Denatured
Alco ho l using ,1 too thbrush
and /oT small SpT.,y bottle.

3) USl' .1 seco nd too th
b rush to sc rub the sw itch
down w il h till' Alcoho l.
Don't lntermix till' brushes.

4) As .m opt ion , you can
USt' a ca n of n lln p ressl'd .1iT
a nd spr.ly .,III'xn·ss Alcohol
off the wafers .10 .1
s u rro und ing componen ts.

5) Mm'j '!t, lh., m-x t sw i tch
a nd repeat procedu re.

b) Once all wa fers ha n '
bee n clea ned in tht' above
pro cedure . s p ray a " er y
light m ist of Deo xfTo n each
wa fer and rotate sw itch back
a nd forth sev e ra l tunes .

7) Let t he rad io ~ i t

o ve rnigh t before .1pplying
pl'Wt·r .

Proo.ll1ly mt'st importa nt.
o f the .100\,t' procedures, is
the c1l,.lOin~ pron'ss that
ta kes place us tng rho
Denat u red Alcohol. [I ' s
impor tan t to got ,1S much of
the Tarn iX off. ,I S rnssib[l',
an d 11ll' Denatured Alco ho l
does ,1 good job o f this. m
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