
$2.50

IETLIEC1fJRKC
IRA1DKO

celebrating a bygone era



ELECfRIC RADIO
puI>IaIwd_lhIy by El«'tric ltMlio r-. Inc.

I"",} C_nlJ' a...... G, cort.... co e U l l-'J'51S

J'wono,.j "'.... pt~ I'"id .., c.,.,.... CD

lIS PS na.-..n

\SSN l_lIrnI

Poolm.oolrt ....nd .odd",," ch ..nlt.... ln: Elrelric IUd io
1"",.1 Co"oly R...d G
Corl.... co 81111·q.~75

mryollhl 2001by EIern1c Il.><' " 1........ 10<.

F.dilor· B..ny R. Wi,..m..n, N6CSW
Offi(~ fo"n.ig~r· Shirl~y A. Wi""l'm.in

Drctric R.od>o io publntwd pcim.orily lor~ who ..J'J'f'<'ri'I.. vinLo!t"gHC
..nd u.r- w ho ......~ in tho' hNnry of •.ad.... It i5 hoprd t....1 tho'
~.... will pnwidr inopi•• bon ..nd rncour..lI....-.! IOcolJoon,._ ~
...... hu,1dt-n.

W.. <Jrrot'nd on our ....-Jrn In ~"pply """ ,·ri..l f"r ER Our rr,m~ry '0_
i.~ in al1i<1. .. thilt p<"rta in tn vio ta,!';.. "'luif"'\'->flt /nl',-'ralinl\ with an r mp hilsi.
nn AM. b ,, ' articm. "n C W and SSB ..... .01"" ".~~lro . I'ho t.,. " f h.ln~, in lI...ir
ham.h..-u ..... always arrr"" ialro . We invit..· 1I11_ inh·n.,."..J in wrilin,lt f".
ER I" wri t.. or ca l1.

RI<'gulu ronlri b uto" indud~:

Bill S...........n.. WO", Bob~ W211B E; 0.1<' G.or;....... "WH,
Bob Grind.... lOA"; Jim Han lon . WilKe !; Ilfwn H am... WA!tUEK; Tom
M.."""Uino. WlBYM; Itoy o..tCTWald. l"n DMS; Chuck T...wn. W4M EW,
flruno V..ur;h.an. NR~



Editor's Cum men ts
I' " ,,, ,, II< ~, ~ ..~Ir

,,, ,."", I"" .. I. " " ,'.'n.....1,..Iu~· I '." h . , I I.,m, ."1. '" " '- .' I.. .w, " ,100',,1,ho· I.. . ' ·
,. . . .. I~. ,~ ,~,.I , . ,•., " " U I I~· .I,·~ " ..... 'h.•, ~ ... 1'"' .... ,,-.~,L '.""'. ' ho" ...... 'kl " •.
" . , ~ I ,,~, ~ •. •"" " ••~ "~""~' II ' . " " " ..1 ,.. ,,~. ,h." ",.""'",~I IfV ,h" ~",,,,,. l
... ." 'I....:/> " ,0): I.. Il,o, h", 'hI" ".,~. h v ",1. 1 I •p' 11. ~ ,10·
... . .. , \or ..~I ho·, ,.., .h~ '" 10, !I"~ l h ~· ..·,'1"'- ." rlh ""I., k \I."
'0' I 'h ~" r' ,II "' k_ •• 'ILon A ' ....
til II k 1_ ...

Ih.·,..·• ~I ~ ."·~I h 1,'" I ·II ~ ........... l l"to' "'~.. -" ..'''' ••n ..."'.. ,,,,"
.... , ,, •• I ~ " I $ :."" ' '''1" , ,\ 1 \I. , -., ' ho' 1....-.. " ,It ... . .....r~,....j h. $ l :!'>
V;"'~ltr l ir'" I ' , . '" 11

I ..., ... .~, , ho· h".~ ' \ '1 I ) ,,~. .... ~ ,..... I "~ lth' , , f J 1"" 1:"" "r ...
.. Iou' h r ~ • I • 1 'h.,,1 , ho_ "k , " 1 ·r "'. , ,
V.IL... 'n 1 ~••11""' . ~n" 1\" ,n o; \T\ , h r ~"I:'''''

h.l ,.•h I,,, 'ho· \ t , " " • ..J i h,~ 1 L~'" ' , J h .
"''''II · ~.,,'.. I ,.. , ,,, \I ..,, "•..J h. ko.'l'
,I,,· ,,, "' ~"" ,'" A ~t l m h,~ i"l: ,.. , ~",. ~lr• • ,h~I ..",1.1 .....Ir ,hr r .....'
..... "., ~,~1 ~",... 1 ,,~ ' 1 , . '1"'''''' 1"11 ....· '.I~ ,n" ................, H , I ,n ,.... \I~,.•..J
I · , ,~...
-n I.. II..,. . .. . II... ,,, -

10'" 11."1.. ,, . \ \"'" .1'. ', ,..' ' "'' ,.: ..n ": 1... .""" n I, ~ ., 1 ,,~ .....
, ,,,,,,, ,,, II.." ~'" ••1" j, h.'.' ."-r' "m All." ,' "',..,,, ,- "' " , f\l: ',,1 , .
"I.·. ," ,d,I" j, . Io~.' 11... 1.. IIm _........~h "" ,,,,,h' n, . , " .. ,,,,',1"I'IM·.,I n..~, h ' ,,, ,1M'
" ...." .""., I.. , ,,,I.,,,., r ."to.. It,~, .h M" " 'I .I'IM·." ,.. 1M- 'h.' ' I ·...." ....M· ....."" ,..
I~· ~...,,"~ '" .",.-'11", ,, It..", II,,' ." , ,, ,.. ....,~... .m,I ....., .•. ",·,·" 1• I.., " I "'I'''' 'h...
i , .."" I... ,. , I ~''''J: I." ,, '.~I-" ''-II );'" ,,, 'h." wh,-" 'h,· "".,,,,, ,..,,,,,1, "I' . ,\,,,1_. It,·,
to " ·",·,,, "", "", 11 ,~. ,. , ~,,,,: ..,, 11.""""110",, .... . 1".''' ' ,,,' .,'I..t " ' _ ",~ ·s ,,·

TABLE or CONTENTS
,,
•
"........
~....
"

, ~ . , ,, . 1".. 1.... t... ~N \ I, s t...

"'\l I .II~'·" " · AI'''' ~._"

~I . " "' ~ ~ 11.. ..,1,.,' " .,,, ,,,,11." ,.. ,1M' 11." " 10...",,
1 .. . ,." M.,,~. " ,.., w...·",·. I · d h l".' ,, ~,

\l1tt ,. , ' '' '''1' \ ' '''' ",);. ll_',
I ...· ........., .... ".,mm_"1...,,, ....,t1,
11.M.~

V'''I~". · N.~•
I · , I ~ · I·~,'

11 ,.. " '1"" ~ ~ I'•• , ~ __
I ILI 8 It.,..
I ,' ..

"· ~NI...
1<.1-\' II
"""'NM
\<1 ' 8 \ \1
" 7(,1 110
"",1( . 1,...,
.. ....1. 1
.. .. . 1" ...

( ·.... rr. 1lrnr I"""'", . '" I M\' I'. o..· ~ in 1....) .._ hr .. ...~ 1'.<.......... Ih. u n .. ft(OW

\'i It ;\\ [)



Gene Tincher, K5NYT, Sil en t Key
by Jim Lt·M .lrr, W 5NltC
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I don ', n ..-allt lu-e-va r-td .1Y I fi r..tlw,lrd
him . Hut I n' IIl" IIl ~' r i t w.I ..... nm- unu-
•lrt> u nd li lt" f,ll1/ w inkr AM ..' ·.1... .11 " f
1l1'(\ / I""·1 w l1<'11 I t>t...-u r m- ,1W.1rt' .. ,

n·~u1.lr AM .'d idly O il 75 meter ... .Hld

lio l.u lt'.t Ii sh'nill j.; i n I IIl' "H' lIin}; t" A M
"-lS< h . 'l hc-re- \V.l ... (;" IW. ' '' I t ill" .liT .11
mil:"> ! ,'n'r y n iJ.: h l, ,\lui " IIt'll in (,.lS<1
w it h h is Ir i. ' nd C , ',"il, W .5N WX . T\ l o-.t
n i).',h b . ( ; \ ' nl ' w o u ld 1... ' "l lI .. i l1)-; h i...
\'(' Iw f,lb l, ' 11t',JIIl " p,ld ll' , oflu-r ni g h ts
p itOn ' in g tlu- t'lIWT w ith h is t r ll s t y
John so n ]{ '1I1j.;" r. T h ,-s, ' g uys SI'l ' lllt' d
kno w l,'d gt"lb l, ' b ut fr it'lHl ly; t lH'y '1id 11' t
in l i1llid.l I.· o r ,11 11l'fWis. , h.r r,ISS A T\111<"' , 
p hy" '''' rh.rt d wd ,, 'd in w ith them f" r .l
w ord " f .Id v in· o r ill ..1 10 1' ,1.... ,1 I. llt '

w in te-r n i,.;hl. I lhu lJl-\hl h,, \\' m-at tlu- .."
fun,.. W " h'; how .t iff,·n·nl h o rn ot h . ' r
i nl.·r.l d i"n.. I IMd ' ·' p,·r i, ·m .·t! o n 7 'i.'\1

2

SS B' I purp<N."1.1 lo ,.;t'! <'It wijh th" m
....on .

"th'r Illo\'in~ hi \V,·..t T,·" IS in I.l lt·
1')<14 , 11-\.'1.1 1, .h n ""11 ~••n ,,;<·r .11 my , ' WII
, >II l ilt' .Iir ,Ind h,l d I h' · I'I" .I..urr-" ' I-\,'t I••
"1U1I\' ( ~"Ilt · wr-ll ove-r t ilt' p ',l rs in liter
,III\" h und red.. of A~I (JS< l... I Ill "'" w ho
"IU' \\' C , ,",, w ill m-vr-r lor,.;t'i hi s d is
Iin, 1in ' \' o in '; a t tiuu-.. il \\' ,1" ,I hillw,irs. ·
h. ·, ' ,HI.. . ' o f 11I' ,11 til pr" hl " lll s , hUI ,1 Iw .l ys
uniqm .m d i dcntifiuhlv i ll ,1n y

ro u ndt" h l." C " 11t' I" v, 'd I " Ill,'"'' I''' \\'" r
d l<" "s when' lu- .nlju ..kd hi s ' ·,Irr i.' r
o u l l'li t From I'ill w.rtt .. til I() w at ts o r " 0,

.111.1 W,l" ,l lw ,ly S p l" ,ls...1h I Ih-num.. t 1" ,11. '
I h,11 h i,.; 1'''\\' '' 1' \ \ ' ,1.. Il u t 11l'.-. ' ..... Jry 10
I iI.·! { ;. ' lit' W,l" know It'd ";t',Ihi.' y t'l ,.ften
r.m-tnl about ....h,u inl-\ h i.. " p in io n.. 0 11

l ilt' air: he \V.l" tuurr- ol' in iHll.lh',j in
I'. 'r... ru o r v i,l I-: 11I.lil. { ;.'.w \V.IS .',Iu liu us

n m l ; n ...·.1 un I'..~.. -Ill
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Kay Do rroug h ~ iV l'~ Mike <111 ,l~s i s l i n h ,lI Hll i ll ~ th e II I' 4HI 5- ,\ I{F v ect o r
An.l lYZl'f .1S IIll" 1.1ll' s l C u l l ins H20 1) is con vcrtcd In 1I1" ' f,l l iun ill IIH' II r s pectrum.

surv i v i ll~ d .lssic bl'O,llh' ,ls l tr.urs uu tll' rs .
Bu si l 1l's ~ i ~ b us il1l'sS ,lilt! 11ll' dUlllps tl'r
is illwa y~ w,li lin~ 10 ~obl> k Il l' .uuitlu-r
m.m's Ir" ,ISIIH' .

Fnr tllll ,IIl'l y , the, 1,1It's l Coli ins H20] )-2

was ill s lIl't'rh l"l llld ilill ll, 1 (l \ ' i n~ l y main
tairu-r l in ,I [sl ·l"l.lsS H'llH, I,' sill' Ih,lIl ks l<'
Rick lul kr-rson. TIll' 70's \'inl,I~" H20! )
s,'r i, 's .m- ,'xn 'l'tioILs h I Hn- ruh- c-om-e-rn
ing uuht.m.mmodorn dl'si~IIS . Whil.. its
lar-kof l·u rV<'t! s [wt'l l1lt'i,1 [ is modern .111.1

rl'frigl'ril tor-Iikt', ttu- Iw,n 'y g,llIg,· ,lIld
superb fit .md fin ish o f 1ll.lh'ri,l[s ,In ' im 

pn-ss!v e. TIlt' ;\ dV.1Il t.1~' 'S o j ,I mort' mod 
l' rll tr<lllsmil ll' f h.lSl,d '111 1'l7tl' s tl'rhmol
ogy .m- ,l lso ,I Lu-Iru'. T h.. ct fkir-ncv .md
purity (If s ig n,lI ,In' g" [I" r.l lly s lJl' l' r io r 10
o[t!l'f d"sigIlS.Tlu- lower h-vol input s l.I~"s

an- ab lt ' I" fllll.l l [, lw. 'r I" rwvr [('n'b. TIll'
fin,11.uu pli fi, -r c'onf ig u r.l tion rc" Ill irc'S v ' ry
l tuk- dr iv e for fu II output. C llI1S" ' lul'n lly,
III(' lowe-r k-vc-l I~I : s t ,1~l'S .m- .I II soli d
sl" I,'.

C u l l ins HZll l)-Z nF I r rtvc r S ec t ion
\Vd l, Hu-n - must Ill' sonu- dow usi do

to ,Ill of thi s ; otlu-rwi:«- th ,' st, t ran smit
n-r-, wo u ld n' t lu- n 'pl ,ll·,'d . TIll' s, ld LK I
is t h,ll Ihl' COS I , ' ! l"t'pl ,ll t' I1H'll l III[1<'S h.l s
I"'..ruru- I' rohi h il iv , ', in flu- orde-r of al
mos l $ 1,000 Pv" tub,' . Co llin s us"d tilt'
.'i-.'i00 1"'1110 .1" for Ih is s,' r i"s of t r .ur s
mil lt' rs Oil a n l' x<lu s in' [M ~i s . Two ,'i.

.'iOO's <·o ll llt' l lt' d ,IS l , ' l rtld ('s rUll ning
'·C I.1~S l " ', ,11', ' Illlldtll,ll t'd by t w o
1" ' l1 lo d " -I" 1I1 11 l'1'1. 'd 5 -,'i00's r u n n in g
"C I,lSS i\ B· [ " . Add tOl hi s Iwg.1 t in' "'llIa 
ti"n fo r A m.uour u-a-, lilt' s ln 'ss till Ow
tu[,, 's r-n-au-d hy Iri ,11 ,11111 , ' r ro r h,1I ll l
"'1I1 n'rs i' 1I 1 1" l'h ll i'l u, 's .m d lksl nlrl iv, '
pu sh -Io ·l ;\ lk h" ,II / ... ".1 cyr k s , mort
.rboutth.u l.rn-r. Thi s m,ly lu- ,I ('tl l11 l", l
I inh n ',ISllll r. ' I' t 't ' lI lO111y- m iIIIIt,d ll.rms
10 sp, 'k 0 111 au ufdr-r llltllki hroadcas l
tr.msuutu-r. " r<'ft' r,lb ly ,1 popul.rr unit
in p r"d ud itl l1 feu- ,I IUlml"' r of yl ',lI'S
u sin g nu-r.. g t' lw r i(' lub l'.~ .



'Ilu- rnure popul.u- ,m d lo ng" T lilt'
I' rod ll"' io n rim , II\(' more- prl1hdh l"l h,lI
its power-tubes wun- m.uuu.u-tu rcd in
I'l rg l' '1I1 ,11l1i ti l''' , hy ,1 v.uu-tv of manu
f,lr!lIrl' rS, The-re ,HI' Cu ll in s t rausuut
u-r-, Ih.u ,Ht' ", 'xic-r ,m d 01 bi I " ,lsil' r 10 rc
111 1'1' an d h,1I1d -sh it l.
A nd Till' wln ner TI 1O' . , . C n ll i ns
2UV/55UA- I S l' ri l's

TIll' 'I't'ln Hh '-b o1 S,'d Collins 20 V ,md
550 A ,11'1' nlll ,, " ly g u rgl" HIS, tlw y ut i IiI."
powr-r and n uut ula fion t lll",s th ,l t ,H "

1l11I"h " ,Is il' t' on 1111' b.m k .u-rrmut, 4
41J0 A 's d ll<1.J-250 /\ 's tt 'SI"'d ivI'1y" T il l's l'
rigs w en- m.uurt.ut urcd ov e-r ,J long
Iw riod o f tiuu- 'I n .l Sh ll ll id lu- uu m 
t'l',ld ily J v ,l il.l h h' Ih ,1I1 l'x,l l1I p l, 's o f tlu
1'1201}·s, ' ril's , Add i ng w dgh l tot lu- 21lV I
.'i50 A s id l' o f till' S,"l It,s ,HI' IIlt' ir s t r,l ig h t ·
forwa rd I{ I' drivc-r an d tan k cfn-uitrv .
Th, 'sl ' l',m lu- mo ved t" ,Ill Y l' ''I'" I,u" I IF
AM-w ind ow in <I n atn-moou without
1' )(I' I'ns iv I' h-s t g P,H . ( JIll' of tlu- va ri o u s
MI'J nu xh-l rt' SO I1,ll K I ' 1lll'1 I ' r s willm.r ke
the joh go " VI' II ('l s h'r.

TIll' C o ll ins 211 V jlls t h ,l p l'l'I1 S 10 lu
UI1I' , , f ti ll ,s, ' tr.ursc-r-ndc-ntnr.u-hi rn-s I l1,1 t
M I' 01 11110 ,,1 living 1hi ng s, righ t III' tlu-n
wi th W' I1' 1il/ ,I'r bubhh-jllh' lu ' x, 'S, Ni h 'n
!, ' s ,1I1 d ( ' h,'\'Y N omads. Th e-n-hi ju s t ,IS

nuu-h p l" ,ls"r,' ill g ,,,,j ng dt OIH ' of tIlt' s, '
tr,ln sm it1l'rs as in u s in g I fu-rn . lhis
Illighl jlls l lu-tlu- ,'nt' I LUll fi f; tilt' YI, 'lr
XYI. wo u ld h1I" f,III' " iIt ing in tilt' ltving
roo m . (I ,',m dream ca n't I?)
Tb es r- T i ps A p p ly In Any N umbe r uf
S m,l l l l u M " tl iurn -S iz ,',1 IIr n .1tlca sl
IH gs:

Ct\ UTI ( )N : Ilt-fon' pUll ing handx
o n , o r in t ilt' Irnn s mittc-r , lu- s u rc-th.u the
plnvt' Ttil th e- u ni t IS lurrll'd 01( ,m d dis 

n 'n lll'dl'd . TIlt' l" lW , 'T s u p p ly 10 tlu
.lVl' r.lg" ' "IHlllll l ' r\'i ,l l t ro111s 111 il h ' r is W,l y
ovc-rqualifh-d I II 1' 11 11 .1 ban k 0 1' r-h-r-t r-ic
d l.l lr s . I ' vo 11 ',ITlll'tlno l I" to1 kc ,ln y th in~
fo r g r.lIl h' d . Th ,ll gol'S (or ti lt' l.H gl' 1' <1 
p .lI"i lo rs i i yOll ,Itt · pn-k i Ilg IIP 01 IIn it Ih.it
ha s l"\ 'n 'n ll y lxx-n in serv ice. A sho rting
s tic-k (nll' l.l l har on ,1 I'l[l f~ 11I'n rllndlll' 
n VI ' h .mdk-] is TI'r Olll lll l' n,h',j s h ll r tl'd



T he I KW C nlli n ii2tlV-iil' r il'ii and i Iii h ,11 f
po we r s ib li n/-;ii, th e ~~ (JA -ii{' ri l'ii .lr l' th r
Wurlibt'riiuf hruadcas t tmnsmit ters .Th e
Iarge lube p ictu re w indows, il lu m iuatod
mete rs and s um ptu o us iilyJing are ,11 1
th at a ny 11;1111 could wa nt. As w lth .11 1
Co lli n ii prod ucts, l' ngi nN'ri ng a nd ( on 
s truc tiun are fi rst -r at e.

across all termina ls , jlls t to 11l"kl' SIHl'
lh ,ll t'v l'ry lhing is th',Hl .ut d d.ar k. Also
lake noteof Hu- po lt'll l i.l l h .l/,lrd s hum
,IllY r Ulllp,lIlio n o r n-pi.u-erm-nt t r.m s
mith' rs tlMt mi gh t s t i ll Ill' in o p,' r.lt io n .
It s ho u ld Ill' nn-nticun-d ,l t thi s po in l
th.u "thn-c-ph.rse" u llil s.Hl' notp r.u-ti
cal for rl'sidl'ntiill i nstul tn tl on s.ft m ig h l
so u nd "cool" to t.d' l'llll ., t il o r 211-K W
blow torch ilild run it ill lo w powl'r b u l
t lU' I'llwl'r s u p p ly iSSlll'S .1 n' IIH' n'Il Vtl
luh'd fo r \'Vt'll t'Xl' l' ri l'nn 'd k dll1 iria ns .
Virlll .l lly ANY Sillgll'- p h.1Sl" tulw-h ,lSt'd
rig (",111 hl' ,HI'lph' d fo r Ililm liSP lor ,11

7

h-ast Hu- ]h {)-Il1l'tt'r b.md . NO T I·:: Early
Slliid -s t;lh ' hn';ldCilSI transmitters a n
vpry l'Ifirit'nl butpresent d .llI llt ing r-on

\"l' rSillil dlol llt'ngl' s in .Hi ju s Iing rcso
1l ,1IKl' in multiph- b.urks uf lr.lI1s istor
moduh-s .

A stan d.u-d tool k it is s lIggl' s lt>d to
undo .my h.u-dwirc-d u l ilit il' s or Willi
hr,K kl'lt'd lh'v il 'l'S. A h.lIld -Ir llt'k is .l lso
<I must if yOll a n ' so lo . Don 't fnrg t'l to
hmk aroun d to r n-mou- l'o ll lro l p,I IlI'ls,
Sp.!fl' p.uts, ('le. If tln-n- is room. ligh t
.m d ,1 Silfl' cnv irou nn-u t in il s loca t ion . it
is mos t often dt'.s ir;lh lt' to remove the
1lI0d uLltion ,1IHI p l,ill' tr.msforun-rs h i

ligh h 'll till' Ithld . T I1l' remo valof thl'st'
1ll',lv y components also rl'duCt,s till'
poss ib il ily of d,l lll,lg I' in transit. Tht'sl'
wl'i ghty ohjt'rl s a ft ' mount tll s il in tilt'
hux whe-n it is in tfn- vcrt ica l positfon .
Un ll'ss yo u un- IMlll ing Hu- tr.rn smi ttor
In .m o]'l'n lu-d, iI w i II hav e 10 IIInu-d on
its s itk I"l'sl illing in poh'1l1i,lll y d ,u nag 
ing fl,rc" Iw ing P><' t'rtl'd ilg ,l insl l h in s lw l'l
metal. t1/ ,Wt1Y S l ./IT ~V"1'I 1 YfH /U
t U ; SI
Rnflcr C u.ls lt' r:

Mos l brn.Hlt";ls i lr;l nsrni Ut' l" s in tht'
1,()(ltJ \V"II o r It' sS C'l tl'go ry ,1ft' tr.urs
pOI"I ,lb lt' in a miu i-vau s uch ,IS Illy b, '
IllVt'd ( ; MC , AKA " KObN M" . I' Yl' rnau
,Igt 'd til wrcs fh- l1lo.~1 ot Iht'st , r igs iu to
1111' h.u-], o f tilt' veh ir-lc si ng lt' -ha nd l'tl Iy
uunus tlu- hea vy m od and l'0wl'r iron .
Ih 'g , ho r row 01" s!\"l l SOllll' th ick card 
bo.ud to profec-t th c p.rin t on tlu- va n
all d tr.msm itter ,IS yo u IiII ,1Ild .s lid l' the
rig ut tntlu- va n o r ontotln-pn-kup b, 'd .
(hH"l' b.n-], ,I I tilt' Q T I I, lilt' fi rs l lhing [
dn is g t'l out l ilt' clcc-tric- d r ill, I,lp ,lil t!
sc n'ws 10 in xtall il s t't of four hea vy
dill )' l' ,l s lt' rs un 111l' bottum of lilt' rig .
M ,l h ' Sllrt' Ih ,1 1 you ,1I"l' dri llin g in to
meta l thic-k l' lHlllgh 10 CM l" y IIH' fu ll
w l' ight of t ilt' tr.msmtucr. As .rfn-rrnar
kl'l ,Hltll illoh ik ,It'l't' s so ry iIIs t,IIII'rs wi ll
tt'll yOll, Ill' ra n 'f u i llo l 10 dri ll lhrnugh
,lilY p lumbing or w ir in g hM lll'SSI'S on
tht' oth t' r si d l'.

Wil h tIlt' ro llt,,, in s t,l llt'd it bt't'OIlH'S

(" nt in ul'tlIW\I I'.lp'



A g nm1 l inw hI i" s ld ll th l' hl,.1V y .~l lIl y

cash' rs j.. ju ..1 !>d un - yn u unln.HI lilt'
Iran..m iIl N .

H 'r y " ,ISy 10 m.uu-uvc-r th. ' tr.m...mil h- r
d urin); Ih. ' l l. ',m ill); ,111.1 m....h li"lli",1
~t.l);l'S . A);.li n. h,· . ·.l rt'ful wtn-n I'"~h i n ).;

SOIl1,· II' I,-h' ·,I\')' . Il.Irr" w .-.Ibin'" IIl1 it-._
TIlt' )' . ,1Il IiI' " \ l' r if t ill' w h.·.·'" .-.ltt-h .. 11
a n "b~lrlll'l i oll _ Later, tilt" ,·.I...h' r~ I" , i 11 
1,I It' ~·r\, in · ,111.1 , 'I" .lll in ).; , ,I.. \\' t'l l .1'"
,1U" rdin).; ~11 I1 "· l' r.. tt -c t iou lo r fi ni ... lw d
f1 ollrs .

S'Mp & Wdlt'r:
I h is liM y I••, l ilt' 1110 '01 ("lIn t ro\ ,· rs i••1

.ls l', 'd 01 Illy ,·I,', 'lron k " ' llIil'lll. '111 fl ' ~ 

tll r,lt illn I'l" ll", 'd u fl' . Th"nl\l ).;hd ' <,lIl ill f:
i.. 11I'\"\ ·... s,n y b." ·,lll " ' < Illo ld s p " n'.. ,111.1
h.1 r lt ' l"i.1 li" l' t" " ,II ins ul.itiou ,11 1.1 .11 ..."
lil-, ' 10 gl't " foo lho ld ill \'''111 11l1l11l '.
Th,lIll-.. lll yl'oHS " llI n n 'd -,l ir ,111 .1 1\\,,11 .
the- ,1\T ",lg" hro" .I.",l ..1 trausnu 11 .. 1' is iii "
. ' r,d ly ,III in r llh ,lh ' I in r g" Tm ... nu l It .

nu-u non •• I" "" ritt , lo il... fOl lOd'·III...
,111d 1> 11 ).;" . W lltl \\" ,' 11 1... ,l lll h ,11,l li" n I>N "
ill l ilt' ..h ... l.. ? TIlt' " 'I ly ,111"'''''1' i.. 10

•

..I.' rili ,,· wifh \\I,.h'I ,111.1 a n
,1l1I ib, H t , ' r i,11 ,1" .111I'r. II
..hou ld h, ' n ·III. ·II1 I,, ·r. ..1 tll.l l
l·.IUlio ll 11111.. 1 10,· "",'rd ...-d
in ,Ip p ly i,.); \\',I" ' r 10 .1Il \"

~'l,·dn" li.-nll1 ' p"'WIlI . w h••1
I ft ',l lIy 1111'.' 11 is II~' com 
111011 ... · II~' . 1l..'!'I,ft · wa ..hill ).;
down 1111' Ir ,111..milh'r, Ifu
11I....· r~ mu..1 1>,' rt ·lIll ,\,.·t1

,lilt! ,my I r ,1 );iI.. p.I'''' ·r 1.1bt'l~
l"t'H'fl 'd wi lh pl., ..l ir .m d
t.ll" ·. N I."lT R SIl IlAlLR G [
('(> ,\I I' ( JN I :N 'r S, U " ' [ 
Cl M ,I . r "'R ,t NS I O IU f 
I :RS!

AII)' ft' 1l1<liIIing Ir,m.." u rn
. 'T../ <"I 1< ,l.. , ·.. 111.I1 .m- 11'" her
1l1 d k ,1l1y M',I I" d ",111 be
p l ll ~:~;"d w itll !,lI ll y (1'1 111 1,1k)
.rround k ,HI h"I.·... \Vl'l tlu
,' n l in' rr.ur ...mittcr witha f,lS1
,111.1 ~h" r l' .." r,l)' {rom " ~,H

.1"11 h"....-.
S,ll lIr.lit ' lh ,-unil ill... i.l ,· ,m.l " III wilh .1

h,rmul,1 .flN-typ'· . ·I'·,lIw r. It'I il "".Il.. in
f" r~-vera l nunu It'Sou l " I .I in-et ..11111 i);h t .
Worl.. th.· d,·.lIll' r inh , ..tubborn ~n·.ls)'

.m-a-, wi lh .l ..tHI I' ,lilllh rll ..h ;,1Il o ld 1""lh
bru...h is .· "... ·11.' 111 lo r t1 " I ,l ilin~ ..nMIt .H
l·,' '' . \\'orl.. lilt' clc.uu-r inl .. ,........ wafr-r-
...wi ldu lIu l 11101l...· ~ lI rt· Ih,.1 Y" U tu rn
lIlul li-, ih.m ..w il, h,'S .... lh••l l h. ·. -I. ·.llw r
is w" II-' 'l1 .Kr" .... .111 '-'1111,'.-1 ..url .K''S_

,\ Iit ' r Ilw .-It-.lIlt'r h h.u! , Iew min -
u lt- .. till iII Illl' g r init' r in · II'" II n i t , , ~••in
" ilh l ilt' ~h ,lfp. I ,I ..1s l' !" l y < -I u rn ..witrlu-..
,111.1 1'''''' du r in l: 1111' ri ll~' q -'l l., .Is we-H .
( 1IIn' ,I II 01 lilt' d ir l ,lI1d .-I", IIIt' r .m
111I ... Ilt' d ,1\\',1)' . t"" ,·I-dry ,I .. t ho ro llgh ly
,I.. " .. ....ibh-. I\ g,li ll I,,· ,·.ut't u l l1 ,, 1 10 Ito l
d il"",'1 s li n lig h t h,I l..,' lln- hl '"d ... of W,IIt' I
.111 .1 " I", lIw r iuto p ,lin t " \I.-I,K ' ·S. I\s , ',11'

hu ll:-. "now e.n-h w uh-r 1>(' ,1.1 i.. ,I lut h
1l1,l g n ify ing 1,-.. .., I" 'd "l l fy , ',1 1',1]'1., 0 1
. 'td l in g its . 'u l liIlt ' in l, ' I' ,l in lt·,t s u r(,I(" ..... .
{\ " ' llIi, ·l.. ly ,IS po.....ih lt'pl.l y lilt' b i ggt' ~ t.

m" ,lIlt' ..1 (,111" yo u . ',m find 0" Ih.· in lt'
r io r ,uu l .111 \' ..ub .-Il.1..... is yo u liMy h,\\ '"
w .. ... llI' t1 hy th.· ..,11111' nw tl" ,,1. I. t'l ti lt'



Ant l"llll,1T I{ rl'loJ y w iIh f.li 1s.lfl· m lcro-sw it ch and new Iy i n s ta !led 1'1'1' rc t.iys , T Ill'
mi cro s w i tch preven ts pl .l le VUII.1K<' Irmu ht'i 11K ,I pp l i ed in t he even t of T I{ fa ilurv.

fans run for ,111I',ISI 24 hours . "lhis d ry- I often k-tthc rig pl.ly into llw dtll1lnt y
iug pWl'l'SS is M(lSl IM I'( )K I'A N l ! .md lisl l'l1 0 11 r,ldios ills id ., rtu- hO\lsl'lo
Once the Ch,lss is <1n.-l s ub ch,1ss is a n- rl' , ,11'111I"1" nu-moru-s of Full-bodh-d,
dry, 11M' ,I s ilico ll s p r,ly ,111 .1 buffing IT'''' l11 VA~'l bl' (o rt' lI1l' , , d \' t'n l ols 'l u, ,,'zt>tl

towel 10 bri ng IiIt' IMd ; II' w iri ng ha r- ,m d l"Il . 'pp, 'd N RSC ! TI1t' 1'1" d ish ,nil III0 1
IWSM'S ,111.1 01he-r SIIrf ,H'" s . Y0 11 'd I" , lilt' H21 11 )-2 is 1110 IlO-tll IlSi,: to 1111' t'<lTS.
,1m,1I.t'd ,Il ho w g l"l',11 ,1 realt y ragg, 'd li lt' b ro .ldc.l.s1 rig 's [;1tlk a nd o llw r
pi,'n' o f g. 'it r ca n 14lok ,l lh'r Ih is p I"! '!"l'ss . c-i n-u iIs <lu ' 1l 1.I no t ht ' nu ,.Iitil'd Uti Ii I
Then- is also tlu- s" '· ll ri lv 01 I-n" w ing till' transmitter is fin-d tip o n ils ori gi -
111.11 wlu-u yon f urn o n lilt' h low t'rs fo r 1101 1 hm,Hkasl Irt"lllt'tI'"}' jllsl 10 ve-rif y
tlu- first firm- yll ll won't s mt'l l.1tly mo ld th.rt its h,lSk co m po t\l' n ts ,HI' wllrk ing
llrm ild t'W I"" lrin g"lll.,I IIH' q 'nl s ! lilt' p n ll' t' r!y . [I y" ll uHHlily bl'! on' d"in g
tropical Irt 'sh br " l'z, ' l'm ,m ,lt ing fnuu Ihi s you' ll lind it d illk lli l h ) dl'lNm illl'
the s u-r! Ilzc-d hi g rig w i[[ 1I1,]1-" yOIl , '\', ' r ii p I"! ,h l,'ms .1rv <l n-vult •,I yo u r Iin ke-r-
so mil ch mort' p"plll .tr w ith IhI' Yl , th.m ing or sn t1 w th ing mort' b.lSiI'" 1\ n inu-r-
,I b l,lsl •,f til iI.how .Illd ills t'rl p.l rls! .1oI 1rr ys t.11•,sci 11,11' U· uSll<l lly .t cn-rm! ll~S

Du mmy-Up : 111<' ll rigill .11 li x..d o p"r.lling fn ''1l1t''wy
After dl',tni llg ,Illd r,',Jss,'rnbl in g till' s, ltl1t'w h, ' l't, bl'! wcvu .":1 (1 and I/lOll Kllz.

ri t-;, Hu- lit'sl urdr-r o l h lLs in. 'ss is II' bri ng I h,l\', 'r,H. ' ly round.l hn"nk.1 s1rig l.u-k-
her up 011.1dummy lo.id, If y.HI think th.11 ing ! h,'s t' n '1111" mcnts . In Ih.. event Ih.it
an old C m lt' nlM or [(~ l-wntt lighl bu lb tlu- ,·rysl.1 1is t11issi ng "I' dt'l. ,,-t iVI'.1 fuu ..-
will .I" lIlt' lric 1-. y" u ' !"t ' in till' wrung lio n gl' IWr<1I.'rt",IllIlt" 'l11l'h, yt'd illpl,H""
departnu-nt. Ill'g . borrow o r s ll',t1 ,l Or Ilw os,·ill.ll 11 r. 1~. ' n 1t' Il1 I ", r fh.it »onu-

1 ,1l( ~ 1 -2 ,()I ~ )-w , ,11 , 1l1lIi1H ltHIS d u ty-q TI, ' cfrcuns m u lt ip ly llu- lund.uucut •• 1ge n-
l,,,,d . Th. 'st · romnu-n-iul 1",HIs 1,,01- li l-t, 4' r.lll 'd bv flu- tT~' s t.1 1 os..ill.ttor or suh-
r'1(l i,ltors. '1'11<11 is t" ,ld ly wh.rt Hu-v .m-, s t it ll lt' VI'(). Conduct .rll It's ls ,1 1 till '
oil -filled radia tors. "lh.. dununv lo,hl w ill h' WI'sl I'0 w,' r st'l lin g ,lv ,l il.1 I1 Ic-.
not ,,"I y gt'l yo u through tilt' l.Jsl-s o r Now th,lI lit., rig is I" u n nin t-: propt'rly
bTing ing tltt' rig lip ,'11 iIs i ll'igi lhl l hn 1,1.1- in " r ig in,11 t"tHlJigU r.ll ion , ,II its <I" si gn
cas l fn '\lll" IKy w itholl l hn'.l l-ing II,.. I.u " t'rt''1Ilt' IKy, Ih., ri rsl llnkr 01 h usi Ilt'SS is
it wi lllw inv.l ltt.l bk during 11ll' p rll' ·"sSil l 10 ins t.JII tilt' !"t 'I .I~· ..it'cu its Ilt'<'l 'SS.Jry to
modi fy ing tI\l' t,lnk ri rcu it I..ol-i llg int< • .1 " pe r,l l. , till' rig in Iht' dv iIiz, 'd p ush-Il'-
sl,lbl,' fn ''1ul' tll'y-ind ill,' rt'n l51I-11hm lo,ld 1,111- mod,' . 1 ~ , ' 1 .1 Y s s hou ld 11.1\'" l,ng"
Th., b,'\'fy dummy lo,ltl .tlso p..ovid" s .1 t'l1ou gh "o lll,llls III h.111d l, ' IllIs 0 1 t'tH -
n1l'.Uls or h'g.l lly COlld llt'l ing .ll ld io l, 'sls n 'n l. It 's bt'sl no l to po w,' r tl,.. rd " y
using ;j wid., v.,rid y 0 1 IOIll'S, vo in ' .tIld svs lt' m Irom ' lll,' 0 1 the on -bo,trd IlIw -
('V4'11 m usic. VOlt,'g" Ir ,ll1srorlll"t's . Th is mi ght pu ll

'I ('u" l intl" .l nt' \I I' ,l ~"



Pot ter & Hrumfi eld "v art a ble d e l.. y"
re lay aJlIIWS S I .l~~l'rI' lj kl' y ill j:; rc d uc 
ing s u r~e .H' I .l t t' d p rubfem s . T hi s urrit
h asa r.u lgt.' f w m ,1 fe w m i l1is l'cu lHis 10

15 secon ds. A ro ta! o f f ive new H' lays
WN t' in s ta fled . I I is f ..l se l' co nulll y to
multit.as k rt'l,l y '" in SUC h,1 hi ~h.p ow t'r

J p p l ica t io n ,

dow n h ias sonu-whr-n- ("Isl' ill lilt' r-ir 
cutt.

S. ,ll'd YP llr rl'l " ys ,m d il1 s l,1I1 ,Ill ,11'
p ro p ri .1I1' , d l'd il' a !t 'd lr,lll s fo t'lll l'r to
pow l' r Ihcm. TIlt' re l'IYs w ill t'l lll t rol rv
cetvcr m Ulin g , ,Hlk n n ,} s w ilc h ing , os 
r-i llator I d river SI,lg1'S .md 1'1 ,11,' 1"l,II .lgl'
in Ih,lI order. T Ill' p l'll l' n Ulll'S u p 1,ISI
Ih ,m " s to a n adju s t,l hi t, d t'l ,1Y H-I,}y. ll",
order is important in le rm s o f p rot c-rt
illg yo u r rc-..eiv r-r a nd h,w in g Hu- psd l
lat or SI,lb ll- bl ,foH ' thl' platr- volt ,lg.' is
,11'1'1il'd . T Ill' .11,1,1 Y rd,ly dOl 'Sl1 ' t d in'd ly
handle lilt' rll,lssi v. ' 1'1,1h' vo ll,lg l', It
rllt' rd y O lnt r" ls ,1 la rg l' r p 1.11t' vo ll,lg l'
rel'lY. T h. ' s l,l gg l'H'd "" y-ll p ,l lso dr,l 
m ,lti";lll y dent',l sl'S tht' li kl'li hood
of hlowin g ,I fusl' or ci rclI it hrt',l kl't' ,mt!
pmlt'd s till' e xpl'nsiv l- ti n ,11 lub" s ,

I /. ,rt, is lilt' ,}n tt' nn,} T1{ re l,lY w ilh
fa i l ~;'lf.' rnkro-s wil t h ,llld nt 'w lv in 
st,l ll. 'd ]"IT H,L1YS. lilt' rnirro s w ilc h
pn'vI'nl pl 'lh' v0 1l" ge fro lll Ilt' ing ,11'
pli l'd in IIII' . ·v" 11 1 of 'If{ f,li lurt·.

IU

TIll' ri ll ,ll C h,l ll l' ng l' !
y{ lU I IAV!': A]{I{ IV FD, AL MOST !

Ass u m ing th.rt t he b ig 1''1T-I'llUippl'li
t r.m smitter is u p and ru nn ing a nd 111<1 1
yo u fto,'I I'on (id .'llt that tho' hrmsr-hold
w ir ing is s,l f. ' ly u p tuthe tn sk , 11ll' 11<' :.. 1
s ilT is III mOVI' tlu- op,' r,lt in g fn " llll'IH 'y
up into till' I II; hands. M os t o f lht' ( '0 11 ins
A I\,1 bnlo l,k" s t ri gs C, 1lI v.rs rly ha nd II'
16l1, 75, ·1O-lIu ' I< ' r op,' r,ll ion ,m d m.rvlu
b<'yond . Thb t lt' xi b ilil y nM y I", du ;' 10
Co li ins ' i n t,-rn.tt i11 11011 and m i Ii 1,II'y m.rr
kd s d . 'lll .md in g mod ula r t-on s t rru-tiou
p ra Clkt,s (e ,lluring s upl' rio r in lt'r-st ,lg l'
s h il' ld ing. SlInlt' 1IIh,' r [, r,md s p resen t
,1uucuIIit' s bl 'yl '11<1Ihi ' ! 6(}-n ' t'I I' r b.ll ld .
The - s h i" ltl ing, t.m k-ci n-uit ,Il-s ign , 1"\' 

.u-tors .md d lll k. ,s ,111 p l'lY ,1 p.ut . l' ro
d di ng dvtuih-d in slr udi " ns is m-x t 10
irnposs ibk- h" I',I IIS.' ot thc wirh- v.u-ia 
t ions in d t's ig n ,Ind eve-n v.u-iafhms bl'
IWI'I'1l dilfl'n'nl p rnd u \' t io n ru ns of t ilt'
s ,lm, ' H1111k l I' vi ' d Oll\' tho d l'l 'd w ith
va rious ( 'o llins 20 V-Sl' r it' s, ( ;,I II'S ,lIl d
o t llt' rs hv g ll l's s ti lll ,lt ing Hu- coil-turns
h-tt un-shortcd from ,1 r,ll io ro ug h ly
("lku l,l h' d f tom tilt' n '1.1l iu ns h ip bt'
1....'1·1· 11 tlu- orig il1<l 1 and t,Hgl'l frl'q u l'n 
l' il'S, "Tunc" anc l " 1,'Md " 1',1 ddillg -I'.1
p.n-itor v,ll m's ,11"1' t lu-n p lu ggt 'd in 10
,K ll i.,\"{, t lu- d.·s in·d 1'1 .1 11' ,Ill.! g r id ,c u r 
rent val ue-s . N,IIur.lll y it is ,I go" d id,'.1
to t.lrgl'l IIll' st' v ,11111's s" 11 1<1 1 I lu - var f.
,1hl .' Illl w j lu.l d l"l pS ,HI' nol ,II thr-ir
lo w. ' r o r up pl'r lim iL

1\ g r id -d ip nll'll' r is useful, but SOllH'
so p h is lka tl'd n-son.m t ci rc u it dl's ign s
s uch ,IS ti ll' r-xt r.t -c-h-un " t ri ph-- uodc"
'lpp n "H'h 1'l1lploy l'd by Co ll ins in the
H20 1)-S. 'ri ,' s , rI"l u in' d vn.unic-1I11',ISIIn--.

nn-n t tcchnlqnos.
Att (' lll l' t ing til s h ilt ti ll' n 'SOIl,lnl fn' ·

' lU" Iw il' s llf Ih is rig 's Sl'phi stiril ll' d I,m k
rirr u ils , hy Ipn k ing ,It isol ,,!<'d " 1./ e "
1'l llll I'UIll' ll ls, is Iikt' Ir y ing t" sr llll p u p
'I llkbi In'r wi th ,1 tor k. With tin,l l l ulws
I'os l in g $ 1,OOt) t',1I'II, iI SI'(' Ill, 'd Ih,11 pun 
is h ing t r i,l l ,1111'1 I' rro r rt'lllll ing ru u ld
oll l~' k ild 10 hl'" rlbn',l k 'lIl d wall d -bu st!

T Ilt' 1ll'w ll'l tl '.K L m l (111'41011.'1-1\) IW
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550A/2 0 V f in,l l t.l l1 k ci rcui I se ct ion. T he
straigh tforwa rd d.' s if;1l 1.' Iub Itsclf tn
eas y band s h i fl i nH.

Vl'r lor A n,l lyzt' r 1ll,lk l's t lu- Io1 Sk 0 1 d v
namic n 'SOl1<ln n ' 1l \\"l s u rin l-: 01 Sll.l l' , h lr
11 ,1111 ,lpl'li ' ''llion s s uch ,I d. 'vi t'l, is I'ro
hibitiv .. ly I'XIWll Sivl' and unfortun.rtc-l y
this s lwd fk I II' IlH"ll ,1 is 110 1.1I1 ).;,'r
man ufactured . lun,h'rs l<1tld 11M! IlwSl' ,
an d luh-r IIHHkl s, 1',1111", round .IS re-nt

<l b. A quirk xcan of till' In lt' rlll'l turned
UP;] number of n-nt.il <' lllll l' ,1I1i.,s l ,r'-" r
in ).; s uch sl' rv ir ,'s. Ik fo rl' la y in ).; (lui ,1
b i).; n'llt,ll f"l ' i1mi l;hllw ,1 good idl ' ,l 10
view sonu- ,f ' Ill' ol h .. r l"t 'SOIlI"("I'Son th..
Ill'! dl'snihin g th .. pmt'l 'dul"\ 's for llsin ).;
s uch ,ll1 l'soleri l" I'i.'n ' oi ll's i g l',lr.
In Co nrl us in n

Tlu - USt' o f b rn ,l< k ,lSI-in uI 0 11 tl1l' 11.1l11
bands is a sill is fy ing I" p ..r il'n l"l' fo r th..
us e-r and lish'llt' r . Un fo rlu ll,llPly 1111'S"
IKW gl'l11S ran't 1, 'g ,ll1 y bl' op"r<11"d ,II
fu ll po wl· r. llw FCC ,lIld A R I~ I . .HI· g n ',l t
l,rg ,ln iz,lli' " ISI' tl l lh. ,y a n , .k ,ld w n,ng ;11
Ihei r ("a leu l,l l i' IIlSt'llln p ,1 rill).; SSII,11ll1A M
oull'ul pOWt'r. TIll' y 'n' n Hl lu s ing l ; I{( )SS
IN I'UT .11ld N I ~T (KrJ 'I'UT I"lw, 'r , 'l'Ill' )'
sho uld I", loo k in ).; ,11 I'0wn w llt' rl' 11ll'
" rubh..r 1lll'I'tS Ih.' nl,lt l ", ,'r w ht'n' lilt· RI:
nlt'l't ~ l ilt' n ,,', 'ivt,r. T I1l' ,l l],llogy 10 ,11110 
mohi Il's is vc ry ,l p ro pos If yO]] rl u" IS" 10

L'"

<" ,
t, · ,

11

drin' ;j C ,H!ill,l( «r Lim-oln down lilt'
high w .1Y,II h:' r-. l l'I I, ii' s 1,1k ing up 110
mon- I,\lll's th.in ,I To y, ,t,l 1'-,lVl,[j1l1-: ,11
tlu- ",111 1, ' ~ I 'l'l " t II is , HIr rig hl ll,, -II,>t'SI'
In p,ly 1' \l r,l tor nu-lIo drivc ,I h i).;gl' r,
mon- d" g,lll t machim-. 'l'lu- FCC 's
s lr'Hlg lillg ruk-s "11 /\ ~1 inl'ul powl'r
,H"l' ,l k il1 It " In in ,lI i,UMII,lWIh,11would
limit tlu - s p" l'd n r h i).;gl ' r eMS s" Ih ,11
lilt' gl'Oss .'Ilt'rgy " 'I'''IllI.'d Iwr hour
wo u ld lu- tln- s,l llll' ,IS for ,I Tn ynl ,1
11' ,1\"t'ling ,11 (,:; MI'II. A wr-ll m.uu
t.uru-d and I' ro p,'rl y IlHltllll ,lh'd ,' M
Ir ,lll s m illt'r fun n ing ,11 I,UOO wau-,

1,lk" s up 110 num- rc.i! Sp. 't'l rl llll rc
Sl,urn's th.mth.. lypi' \11 1,Ot ~ l-wall SSIl
s ig n,lls 1I" ,lnlllp anddown Ih, ' b.md s
Ih t'sl't1,lys . J Ill' olll \, illdi" ,llt,r Ih ,lI
dt'It'd s Ih" d ifk rt' n ... · is Ih .. A M

" I", ra lo r 's t.isn-r spinni ng "Il'l'\ri ,' utilitv
l1 wh' r.

I ,d 's s lo p ,l l' 0 lo).;iz ing fo r rUll n in g
Alll l' lit u tl ., Mod " l.ltinll . W" kn o w that
t ill' iut--ut iou.il I',,\\'('r hobl ' li n ).; il1 sli ~

lult 'd hy t ilt' /\Il1<l ll'nr "t'SI,l hli s h llH'n t"
It I I'll I A M ,II ,1di sad \',1ll1.1g., has ,H', ',un
I' Ii;dll'd its illtl 'IHkd I'li rpnsl' . l):;'1. , o(
lk ,'n sl'd I 1,1illSdon ' I run AM , .md m-vr-r

w ill. N nw th.u A M is IH' Inng t'r <1 t h r" ,l t
In rlu- domill ,lIK., of SS II, ii ' s tinu- 10
reston- b,II,1I 1I"I' . T Ill' 1"\ ',lSllIIS ,H'" m.m v,
illrl lltl illg f,l inwss ,HId th .. Spl'd,l l ro l..
A M pl.1YS hi st ,'r k ,lll y , tor home-bre-w
ing ,m t! ,IS Ih , ' 11 11 iman- r. ,.'n dll11l'n l
nu-d i11111. I'n "i lid ,! ,·!t 'I·I' lrs <1 n- s lilll.uk 
illg in ,111 1>IlI Ih , ' mosl"osll y shortw.ive
r,ld ios! 11,1.1 ,' M IIn l l' xi s h' d, mosl I,:R
r..,lth-rs m igh l 111'\'!' r h ,1\'1' 11l'Md lIlt'
n l ,l f~ir ()S( ) th ai s pM kl'd in il' n 's \ ill b, ,
..orn;ng ,1 11 ,1111 . Wh iI., IV l" rc- lo bb y in ).', 10
u l' t ilt' "~ Iw" d- Ii 'll i l " for A M, wr- (",111
m,l 1..1'1hI' moslof o u r f.,w hUlld n ,d IV,l ll s
by 1lI,1:-.i lll iz iIlg mod Ul,l tion . Th"rl'i 11 Iit's
,l l1 o llw r lol l" . . t;1{

N,'\ l rno n lh P,l rl l ll - llt , \\ , lo sl'! IIp ,ll1t1
liS" Illi\ ill).; b. 1,1 rd s , " '111 ,11 iZl'rs ,Ill' t pro 
n ',Sso rs!
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Th e St ury of My
Hammarf und S PIlIX

by G i l l' .uS UIIS, W80GI.
1'0 Hcu ! 92
Ross , Oil asue I
pssc t)Pl' s@cunn 'llt ric.n'"

Th is ta lt' Ilt'~ins w ith Ollt' 0 1 tlu- llI.l ny
"'-lSO's I ha llt' had OVL'r the y. 'oHS w ith
C t'n l' KIl4YST , I It ' nu-ntioru-d Ih ,l l Ill'
hilt! all.numcrfund S Upt' r Pro in ,I l <1 r~t'

conso!c l',lhilll' t. I ],l\ 'in l-; h ,Id an SI' in
tilt' pa st , I t lll111ghl I w o u ld like 10 h.rve
an othe-r uno. I told C t'l ll' if l'n- vvvr
wanted to s t' ll it . I wuuld hI' ln u-n-sn-d.
I ll' n-pllcd tha the didn ' t wan t to St' ll it ,
but he wou ld t r,ld l' it fOT i\ lo h nso n
R<ln ht ' r! T h is W,lS fnu- wi th rrn- h t'1"1IISl'
I h,lt l thn-e of the-m Oil tilt' s lll' 1f p lu s <1

pari s 1{ ,lIl ~ t' f , A few w<'.'ks 1,111'1" Ill y
XYI., C l' ll it' , ,1I1d I m,ldt' ,1 t tip 10 Louis
vfllc. K Y til m.rkr- Hu- lr ,HIt' , U pOIl St',' -

"

i n~ thi s rt 'rt' in ' f, I I"l'a li/t'd
C ,'IIt' ~o l lilt' worst t'lld of
thi s tit 'a l (h,1\'I' bi-e-n t ryi ng
to t' \lt' li il lip , ' v. ' 1" s inn ' )!
Thi s thi n /-; too k lip t ill' e-rr 
t in' b.n-k o f Ilu- N is s .ru ]', \1h
li nd t' l"; it is llw s iz t' of ,\ Ile 
h Ill . TIll ' c-abiru-t 1Ilt',lSUn' s
H _ " 11., 29 .:" W ,111.1 IS"
dt't'p . TIlt' wt' igh t IS
I lE AVY! TIll' Iron I p.uu-l is
tj '! ' ~ , ,111d t ill' t"lh illt ,t is tj S ' ~, .

Once horne, I st't a bo u t rc
l'ilr' p in,c; ttu- I'll t in ' re-c-c-ivr-r
.md PllWl' l" s u p p ly. I I no w
wo rk s g n ',ll - lo is 01 1"0"111 

fillin g audio.
N ow lh ,It it worked \\'1'11,

I wan ted to kno w mort'
.rbout tilt' !"t 't't' i\ '(' r ,m d il s
h istofy , Fol lo win /-; is wh.it l
h ,11I1' p i" t't'd tll ~;t'tht'l" wit h
(:t'Il .. 's he-lp:

Th, ' n'n ,jvI' r ,111.1 I'0Wt'l"
s u p p ly wert ' pun-hascd hy
Lamont Wil soll KC4.IK (SK)

o n l uru- ·1, Itn ? for th.. s u m of $20H5 1
(n,\l 11I' oi ol"ig in ,1 1 (' WIlt' 1" and ca ll fur 
n lshcd by CL'IW; llll' rest of lilt' info is on
p ,I!,I' rwoTk. with rer-c-ivc-r] . Thr- sl' ri a l
n umber Ill' IIll' receiv er is I'ISO,tfu- pl ,w !'r
s u p p ly is 9 1h , Accnrd i ll~ to (;1'111', Mr.
w! Ison, bd ng Iww ly m.r I" r il,tl ill I Ill' unu-,
bou gh t hi s rn-w brideLln- n 'c<'iIlI'T Fur ' I

w l'd d inh p n 'sl'nt. Slw thll ll /-; hl it wa s
100 u~ l y to put ill Iln- li vi ll~ room, so
Mr. \Vilson hou ght tlu- ('o lls o ll' ca bin..t
with I ll\' I S" knst ' l\ s p t"lkl' l" 10 hh-nd in
wi th uu- li v ing roum lkn lf. T ilt' 1'1] 7
i\ RRI. I l.md l>oo k 's ,1dvt' r t is inl-; st-c-firm
s ill -ws tlu- SI{ I SOconsoh-.

Mr. Wilson lIsed it lo r ,1 nIlHIIlt'1" uf
yl' ,l rs ln-fore- fl'lirill /-; it totln- baseme-nt
in Favur of IH'W\' I" h l';lf. l-ven tuully, lu
.rsked Cl'l1l' if hi' w,lrl tl'd it. ( ;l' lH' had it
for a bou t 10 yt' ,l rs I1('Io n ' yours t r ll ly
enterod th e picturc. Alyoftlin t', to
Raym ond MOOI"L" S hook , C< 1I111!1 1/1I;" II 

l iPII.' n".." il' ,'fs, (th is is ,1 t',rt ',ll hook by
li lt' w.tv } 1111' S I' I() p rotot ypl' W,ls ll1 <1 dt'

"'H'l in u. 'tl u n IMg_- 4C1



From Ha rold Kn ig h t, W1S KS
Enclosed is a p k t ll rt' o f m y PrL'~" ll t h.m l s h.nk, Illc.1l1·d in .m IIpSI,1 1r bedroom of

,H1 POll s f.u-m housr-. N. · .· d l .·~s lo ~;ly , it 1,1kl' ~ 1l\,lny Ir i p~ Ul's l,li rs 10 1I10111,lg' ' ,111 of
th e l>'''11 ,Hll'ho l's , howcvr-r Olll 'l' in 1'1,1"" " , if th. ' \"t' il in g s ll pp l , rls hol d . ,. till' r-quip
lllt'ni is tln-n- for );0 0 <1 1

As you willnutkc, ,111 111 .. ju n " i ~ good old US A o r lumu- b rew . TIll' exception is
tilt' Ke-nwood T w ins .uul ,I Mm hol TSKl llS bo tho ld l' llollgh 10 h.i vo a U,1illt 'd 'c-iHzcn'
~ l<1 1 11~,

I lI,lV ""lljOY"d 1ll ,1Il y (JS( h ,II lh is (,J I II .md h,I\'I ' b""11 t1olHi,'i l. ,d 11I'r. , fo r 4S y' ·,l rs.
Firstlr...·nwt! ,It I, ".. I,l is, ~ 1.1 inl· (\V 'Ish inglo n Coun ly ) in tlu- 1,lll' IIJ411' s ,1 S W IS KS - with
thl' 11t'11' o f lI" b Ill.llwy, W II.I I' now WIJI'RU ol nd Arno ld E. l'ount.un. WI 0 W W , Aflt' r
,1 f.·w yl'il rx ,IW,1y fn 1111l ilt' h .uu com munity h ' SI' fn' ..s L'o llHll lln ica li< 'IlS S up,'rv isllr fo r
tlwSI..Ieof Mainc-, In l,III,I I:is lll'ri l's ,1nd Wildl if.' Ik pt, I,lg ,1itl, wit h urg ing from Arnold
C hick, W ITr, ~~II I h,I'" into 11.\111 Radio ,IS KA I NK I{. Fnd o f .sltll"y! - un t il W IS KSag,l in
lll'r ,1I11l' ,IV,li1.lbl., ,IS ,I \',lIl ily li"l'nst' , Prom tlu - pho lo y" ll rau s. ',' th.u I WOf" Illp sll y
AM... 7.'1 rm-tr-rx in d,IVl inlt' wirh r" gulolf :11'175 kc- g ro up: W I UA X, C,·org. ·; W IJZ, M r.
Mike: W IlJWW , Arnold: WA II I[.R, T illl; IIll' l i ~ t gl ll'~ on!

TIll' 1'14 '> "c(: r,ly I Lur lit'! on IIll) nu-Icrs on Tu .'~d,I Y ni gh ts is ~ 1'.'ci,1 1' TIll' rig is
1'1' I!IIlTl ls C l.b~ C ,11101 mod i.s ,1· 125s CI, lss II, hom.. br ..w wi lh ,Ibo ll l ,100 W,II\S I{F.
Th l' rc-... ·il't' rs ,HI" 'I,ls si e ,, - 1{-.1'lllA willi <I N,l t illlhl l l l l« )-5 ATI ... whn-h I pu rd1 ,bl'd
11I'W f rom R,Hlin Sh,lt''' 01 11(,7 WoI s llin gttln S t .. Hostun. M A in ]'l,lh!

M ust sa y 1 " nj"y yo u r I':I{ 111 ,lgol/in., .m d Itlo" tor ward ro it t-ach month .. most
l'SIlt'ci,11Iy ti ll' luuhl iu g 01 rt i.-ll' s . I s t iII horne bn-w ,mel I'lld l , ~.' picture of lilt' nvw rig
;1 1111 0,,1n',u ly lo sr nn"" lt' :-. l , lhis is [, 1>d,I S~ C, :1~·W()'s, wit h 4-1 25 C1 ,l ~ s B mod . Tln
l' xI'i ll'f is 01 Vi"i llg II, ,I ,olllpld.· r..b uild , wit h a ll KflA I) ER IIH,d s . III ,u ld it illll Itl lh c
KhAD nuu! s , I 11,1\'. , ,1< lt k d ,I Colfln s ['TO (i nlt' rn,l l) with d igi ta l read -out. I ,1111
Illo k in ~~ torwardto s""i ng it 'C II\\'1i in rlu- f) ,n " ', W IS KS



Nl' W ri ~ IIIHh ' r cn nst ru ct ion .11 WI S I\ S; J · 4Utls m odula te d by 4· 12 5s .

III':HHU:

l h-rik , VY2[)!\ t r-aus forrm-d l [w b urned-out hulk on lilt' h-I t i n lt ,I [Il' .1[ll1 os1mintunit
\111tlu- r ih h l llVl' r 111l' cou rSI' uf .. s i11 ).;11' ~n'd'I'nd . I k's to ld 1111' Iha l hi' IISI'd Ill.1II' r; ,ll s
he fou nd ,)n ' \lflll h is ,~,Ir,\).;I ' .md 1',1 rt-, s .1 1vilhl'd Irom ol d [' HM, k .)sl st'l s . I th in k Ih is
Jl'lllon st r,lI l's IIll' s lIl' l'r io r ol biliti l'S Ilf "111" l1l'i).;hb"l"s tll rlu- 11111'l1l. "1"n'II' ,ldV
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Product Revi ew
The T M- I T u n ing Mei e r

hy Thont.l" J. III.o"nlO, KhAIl
81 Ldlo. ,·wnnl.! eirel.,
S.1n M JI l'u , C A " " .lIIZ
lum li~ ("r i (" . Il,· 1

The 1' 1\1 -1 ~ i rn p l ifil' i'i tunin g , S,lV,'S fi 
nal s, an d alln w s f ll u In t un e lip ri ~ht

(I ll til l' o f .1 QSO wil h n n ly mi lli w.ltl "
(I f RI' Kll i n~ In tbe ante-nn e .

Thi s is . ' llt" III ti ll ..... • " It'., so \1,1111 11
sirup h- ,111.1 ,·Iq.;.HlI. whv h.1\" I1 " Wt'
.1Iw.lys .l UIit' il thb It',ly?" I-ind " , ,H 

ncles.
Wt> , ',Kh have- o ur f.l\" tl ri h' nwth" d "

ul hlllin~ o u r ri~" and J.1l h'1ll1.1... . I'u r
y t',lft;, 1' \ '0> follow....1 rlu- S.1Il1l' hll1in~

pron ...Iu n-, which lIs lI,lll y ~t>. 's !>l,nll'
thin~l i~t·th b,: I .Swilrh.m h' I1lM ...wi td 1
III dummy I".u l. 2 . Tum- ti l' ri~ in lo
dummy ItMd . 1 . Sw itch .1ll k mM ...witd l

h.ll' ''- III ,mll 'nll .l p.....ition. -t. S witch ri~

sw itch to Ml'j 254 .1nh- IllM " n,l ly / t·r. ~_

Uia l in h ,Ultl .II11l l n ·' llIl ·lw y ( I.. l'l·p i n~ au
" yl' lIll II,.. d r ifl !). o . i\diu~ t ,111"'1111,1
tuner fo r mirurnum SW I{ on 1111' M I-'J
.1Il.l ly /" r. 7. Swi k h .lIl t,' nn.1 b,KI.. tu ri~

.l nd Opt·r ,ll<'.
N <,, 'd tu s w ik h tU .1 ne w b,m d ? [.:,,

(ll' .l t .111 S" \" ' I1 " f Ih" s [\' PS ,100\' (' . III lit'u
of Ill< ' MI:J ,1I llt'llI l,1 .1Il,d y / t' r, yo u ' ·,111 ,
of <,uu rs ,', 11 M' yo u r r i)-\ ,m d .1lI SW I~

1l1l'h'r , h ut YUllr fin,l ls w o n' t .lppnori.lh'
it .m d 11l'itlwr w ill yo u r fd lo w h.1IIIs :
ylll i w ill i' ,' r.ldi ,lIin )-\ yo u r h llll'-UI' s i ~ 

n,l l, nt·.l lin~ u ll w.m l,·d (l 1{ ~1.

IH

I .11 11 IMP!'y t" n ' l'"r l Ilwr," s .1 s ur 
I' r isinl-\ Iy ,' <l s i, 'r .lIld Iw tlt' r W,I)", .lIld it
u n ly n'sls $.1'1."": I Ill' Tt\1· 1 Flt-d r it" 1-: ,1
dio Tllnin~ Me-te-r. Th is Ilnit is ,Ipp r,,~

prj.l lt· for .l lly , ' n, · W ill I USl·S.l m u]! i!>.l nd
ante-n na and .l tum-r ( n·~.Jrd l ,'Ss o i ti lt'
tyl'" "i ri~ )"uu uw n u r t ill' rno,!l' you
t' ,,,'r,llt'). No l" ll ly dOt 'S it ~ i lll p lity th ..
p n " -I'durt' .m '! I1MI..,· il . 1 Iw,:1.. o f ,1 101
i.lstt'r, hut y"ll w ill h ,I\'" d"I1I' YOll r
ii llol b ,I bi~ f.I\ 'ur by 1I0t lo ,ld in l-\ them
illio rnis rn.lld wd illll'l'd.U1n's , .1Ilt! y OIl
w ill h .I\ ·, · .tOIll ' YOll r fe-llow h.lI l1s ,I hi~

i.l\ur by not ~I' I ll' r,l li ll~., lo t or un ll",: 
l' s sM y Q I.:M wluh- you i id tl l., w ith tl1l'
,1ll h'lHlol 11II1\'r.

I d 's 100 1.. at t ill' I' ron 'dlH" w ith th is
I1 ,llld Y li ti ll' box : I . Sw i h-h f rom 0l",r 
,I t. · to Fum- Oil tilt' I' M- I . 2. TII I1l' Yll u r
ri ~ lo r m .i -c iuuuu n ',Hl in g 1111 tln- Uilit ' s
rm-tor . ;1. TUliP Ih , ' ,11 11.' 1111.1 f um-r for ,1
nu ll n-.i d il1~ , 4. Swinh b,KI.. I" l )p. ' r.l h' .
You ' n' dono! [ It r-vr-n so u nds f,l slt 'r !)

I lo w is thi s possi h lt' , yo u ,ISI..? T Ilt'
I M - l is built upo n t ill' prind l' lt- p I tilt'
WIll',l ls ltllll' b r id ~l·. In lilt' ()I', ·r.llt · po 
s it io n, t ill' t>O\ is hYI' ,ls."' 'l1 .Hld d,,,'s
n"thi n~.ln t he TUl1\' pos ition. tilt' Ir .lll s 
nutte-r is l'o n",-c-ted 10 th r- dlllll lll )· lo .h i
CStl il.l lwolYSSI'l' S~I U , n'~,IH I I .·ss .,1 l ilt'
.Hllt· lm,l m ism ,lI,'h ) .Ill.!.l SIIl.l 1I s.l lll plt·
of the power is ••... l r .ll'l,·1! t ro m l ilt'
d UlIlm y load II, d r in ' l lw br id l-\" ,1ntl 11ll'
tuner .md ,Hl tt' nn,1. ·1lit' .In'''l1Ilo1 tuner
is .1lI ju s lt-cl In h r i l1~ t ill' in h 'nl.11 hr id ~1'

in to h.II.II1<"" , a s Sl'l'n hy till' null o n ti ll'
nn-ter, \Vllt'n HIOW is IIsl ·d lu d r in ' t ilt'
s ys h ' lIl, thc- .1 n "'11 n ,l r.l ll i.l ll's o lll y
2~ Ill W!

TIll' -11\1-1 is no t r,lh'd for ,Ill Ys p ''l·ific
I'''\\" l' r h-vr-l , but s h" u ld s, lt., ly I1 ,m d ll' ,1
' ·lll ll' lt' h u nd rt'd w .l ll s (yo ll wo ul d u su
,Illy tu m ' up w ilh I1I Ud l I. ,s s , I hOI1l' ).
I:\l' rdsl' "" 111 1l1ll11 Sl' llSl' Wlll'll rUll n ill g
mo n ' th ,1I1 \tlO w.lI ls Ihrough tilt' "1" 1\1- 1.
Wllt' ll in th , ' T Ulll' mo,h ', h igh, 'r I''' \\"l' r
Il' \'l '1s m ,ly ,w l' rd r i\'t' ti ll' Ill. ·", r. W llI' n
in Ih .· l )pl' r.l h' 111Otll', jlls t ' ·\l'rds ., lilt'
uSll.l l " ,IlJlio n , n 'III"m h. ' r ing l ilol l ,IS w ith
.1ny .1n tl' nn,1/ t IIlw r sy~h '111 ••ItT id,·nt .111Y

•·.. "ti" u,·J ,m 1''' 10:,''' .1'1
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('tll1l p lt·h ·,1 receiver w i lh cn i l hul d .· , ,Jl u l (" IIi I-.. Nu h ' (" n i l id t'n l i fi f .l l inn !'Ir i!,t' li n
II'f I ... Iumin u ru !' .IIlt'! .

rq~" rwr,l li n' d..tt ·rtor ~ I ,I~", ,lI1d tw, .
!' 1 .I ~t·!' ••f .11..1io I' r, ·-.lIll l' Iifk.l l i••n . 111 ....,1
o n.. !'t ·o:ti,," .. f lilt' ~,I1\~" d .·,Ip .•d lor,
with lllo!'1 of 11\1' 1'1.11,... ,. , l r.I<" II'.1. I..

tum- tilt' d.'It ...·I"'. I w,I" p l''ol''',lIl l l ~ ' "\1 ' 
priso ...l-t ln - r.rd io \\"I.r\.., ...1. NIl I ~n',l t t-v
.m y IlW.Hl!', h ilt fo r !'t'H·r .1J n i~h t -, I Ii ..
h·m ...1h. U!l. . ( ~ . I ·Y . an d muchm••n · ll\
on t he 211 nu-tr-r l"W h.md . I ill..l.lllt-, I "
!>r ..., Io. .· r in Ih. · ... id,· of t ilt' ,·.lb irlt'h Hl
unwise n il,,", ' in .1n '~" 'lt'"ltin ' n ",-, ·in ·,.
I ~.. I ,IW,ly wit h il -I' ro v id "d I 10." 1'1 Ilw
aud !o ,ld iu..h·d .11.1 n"rnMI I' ·\"I·t o r 1",
I••w . AI h i~ ll\' r 1"\"1'1... of ,Iu tl itl ' IH ' '" HII1I I
fO Llnd us W,l)' b.n k to till' dl'l" d"r 11I 1l\'
,1 1111 t" ' US" ,1 .111s••rt -, " I' rn itTt' l' lll' lli ,· .

I ' lw"" I-, . ·d' V" II,I!-i'· ... . u-icd , m-w t-t
o f lu !>. ·s , , 'I1I'c lo..· ,1 ,"a l', w ito rs , . ' \,. ' 11 rv
win ·d tI u- tl t'l ,·, ·t" r .-irn lil. A lt "r pl. H'
in).; w it h ti ll' .... ·1 ,I h-w d ,I}'''' I n ',d in 'd il
fr-I l in tn IIII' nH·.lio u ,· c.ucgo rv. n ,, ' .1
' 10.•••·J,, ·r.' ,1111 1,I... ~u .- h w ,I... n ,I. ').;,1 1, '.1 ' 0 ,I
lih ' unt lu-!'< h" 11 n nn ' , .~.l i n. 1hl.lllWtl t ilt'
I. ..,s Ih .1I1 I hrillin~ " I" ' r,l tioll o n lilt' ~,'n ·
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" r ,l l I.I}'. '''I o f 1',11' .... M,m }' l" ,h b we-re
.·, ,,,.....in·ly lOll).; . I p l,u . 'd il O il ti ll' "11.1

0 1 Ill ~' "'if,··... sl ' \\' i l\~ 1.11>1" -,1 1< .... lti , " 1 I
n ·,l li/ ....1 \\',1'" h i~h l \' 1"lll l'or,uy. \ VIIt' Il
..I", 11," 1u so·d lu-r .... ·w in).;1ll.lI'h ilW I W.1S
Io.ind h ' n ... lllt ...." ...llo n 'IIIO\" · tlMt C od
.1\\·lu l' p i"n ' ••( ju n lo. im nll ·di.lI. ·ly . Iln..r
,1~,l i n the ol d n ... -,. in ·r \\' .... rt'lll rn . ·t1 10
1111 ' g, I' ••g t·-.I :-.h 11.,1t' lo r .J 1>,'111, ' St',1r n ...1
\t ' lt'r,1 1l r.n tio. rh t' m"n' )-r-, rr... "",, 11 1.1
p,I...!' "..t..n · it w.r .. .. n...· ,1).;.l in rt'l unwtl
I.. lilt' wa rm th. it nol ....•..u ruv . of m y
w" r \.. ..hop. Th is linlt' 11 \\' .' s 1111'1'( ' f" r
1,, 1,,1d. 's lnh l i"l !. I n ' llll >\, • •.1"\" ' ry I h in~

wo l'lh w h il,' , I" ..s ill).; mos t o l ll 11' IIO·p ·,l r
"l tI " ;l p,1I-ito rs .11lt1 rt' s ist , ,,-... , I' lns 111,111 )1
1<'1'10 ' w in ', inl" .l \\'olil ill); Ir,h h b.u-n-l.
llu-rr- \\,.IS "" \\' .1 )" lomld I"ss "11 t l ilt'
.'" b in t'l, l h .lsS;", .l lltl N" I j, lll.ll tl i,lls ' ·\', ·n
I h "u ~~h I \\'. IS 1'11 / /1, ·.1 ,h I" Ilwi r Futu n 
IIs , ·. ·1h"u ~h 1 w" ll ltl no l .ld m il n. I W.l'"
,Ih-" ,ll ly p 1.mn illg .",,, II,,, r n ·, ·in ' r 11 ...-
ing "" lil Y 0 ' Ilw ....1Illt' p ,' r t roru Illy
pn' \-i."... t1i....,l p p" in l in).; p n .j I.

,'n lllin u.·t1 IIt·~t I' '' ~(,



1{l'Ct' iVN wi th d i'l l i ns ta ll ed . Wh ,l l dil l'S D.G ,I{. s tan d fo r? "D,lIJUll,,1G UIlJ I{ l' ~l' n .

cranvc" n f cuu rse.

Fu r thosl' 01 you who .In' urif.muliur
wit h Illy p h ilo soph y "I r,uli" ... 'n str u("
tiun I will review lt 1\(' 1' '' ' l' I" ,ISt" lu-ar
wilh nu- ,IS I , 'xp l,lin ; I p rorn i:<I' 10 lu
b rief.

My build in g id " ,IS ,H " dm- in p,\l·t tl '
IllY 'll b ll ira lh ' n uf :<" rn,' of 1',llli,, ' :< g n ',ll
1Il ,lI1uf.1l"lu rNs-I'sp, 'c i.JIIy I lu - N,l ti, '" al
Compouy, t'ay ,ll tt' ll t h ,n 10 d d ,l iI, bu i1.1
g",l l' li " " .J h,l!t lo'sh ip, .I III I " , 'cT in m ind
tha t simph- circ uils ottcn \\'01' 1.. l'Xn'l'tI 

in).; ly wel l wlu-u p ft11",r ly l"I 'I\ :<l rurl ..d .
Rr-nu-mlu-r tfu-old 111<1l W,l :< withus tor
ove-r ,10 y,'a rs . ( l h y" s, it w.r-, .. h,m gt'd
ofh-n, but I> ,l:< i. ';llly tfu-I',lliio s t,I}"'d wit h
s t,lll d .Hd rin-uitry ,m d ,!Vo id .' .! g illl 
mk-k s 0 1 ,lil Y kiucl. It s, ' r n 'd wi th de
p"l1d.Jh ilily ,1I1d o'xo" II" Ilt"" during W W
2 in ,' V"l' y br-anc-h 01 0 111' .l r llw d lorro's,
;1I1 d W,IS c0l' i,'d hy both tho' J,l l',H1 ,md
( ;l' rm,Hly . l lll it,lI iOI1 , li". ' I' 1.lg i,l l'is lll , is
1111 ' " ill,'I' f('s l for-m " f ll.n tc-ry . Rcuu-m 
he-r th.rt both 1,1]1,111 .m d ( ;\,rl lhl11 Y 11<1.1
in flu-ir p"s.w :<:<i oll r,l t!i o ctrcutts , 'cJlMl
to, ,1I111 q u it " 1'0 :<:< i!>l y s ll p l' r io l' to , tho'
J 11{( 1. IJid th'ls" 1"t', 'l'i vI' r:< w"rl.. Ii"" tlu
I !RO ? No ',V,ly .

22

Wi th Ihi :< in mi nd I lo""..d ,11 tilt' in 
lil ll' tUll ing nu-c'hunism ,1g.Jill . Wil h ro

lutl'1T1I"1', I d ,' cid o'd lo ad ,lpl i t fo r us,' in
Olll' 0 1 Illy simph- n 'n ' iv ,' rs . Il u ilt .IS it
W,l"', usc- o f 01 h.u-ksaw W,lS IH" 'cltod ttl
rc'tuovv till' b ig ' '' I\"1I' il,, r s ll.\11 frr uu li lt'
g".lI'box . ( lnn' l lll' d " I'd W.1S done, r
I'l',l li/"d l ilt' s h ,ll t wou ld ll.lv,' lo I", r c

du n 'd ttl 01 :< t,lIl d. l rd 1/ .... s il t' Iw ItH" I
\"I ll)ld US" it. I h.rvc- 110 I1l ,K h il1\' lo ul :< so
i t wo u ld h.rve-tolu- dono, tlw h.u-d W.ly
wit h ,I f lc. r r.m-tuflv 111,11'1...' .1 t ill' " 11.1o f
l ilt, slr.ift w it h ,1 rro:<;; l iI.' d witha th n', '
o Hllt 'n 'd (ii " . i\ :<dosl' ly ,IS l could nu-a 

s u n ', t hi' no:<s marks wvrv in the-cen ter
01 tlw s h,111. The-n I s l.HIt'd l i 1i ll~ ,1W"y
Iln- 111 \'1,11 t ry ing til " 1'0'1' thecross in t ill'
cen te-r. I li ll'd ,1\V,ly '·.In'fu lly IIn til Illy
1/4 " s h.l tt rO llpl t' r sl ip p t'd onto t fu- .1 1
most rou nd s h,lt t. I tr io'd it .rtt.u-lu-d 10.1
v,Hi.l h l,' r, l l' olrilo r ;Jlld fOli lld it 10 lu
v, ' ry t'I"S I' tl' till' d,' s in',1 1"l" lIldn l' ss .
lhc- in s id l' 01 tlu - gl'.lrh"x ,lI1 d g l'a rs
w .. rt- .-!"'lllo'd, re-I ubrir.ued. ,llld tilt'
out ... ill l' 1"! 0',Hw d ,m d poli s ht'd then se-t
,1 :<idt'.

l turm-d my attention 10 t ill' l lJ,lss i:< .
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Cu nl p let ed , ca l ibr.r ted dia l read y fur lu sta l tatton in receivcr,

1~,Hl l y ..or roded . t h. - d 1<l ssis W,1 S sim pi y tor til t Ill' I IV wind in f.; . ,md pi uggt,d t ill'

hey ond ell·i1 lling . I t rn-d Ill y htth- p.rfm thing in. No smo ke !The I IV s tayed ,1IiUI.'
Si".l 'd, (,I, ·d r i. ' s a nder. I rould s ,', ' it W,1 S ,1bnH' -l00 Volts. W hill' th .l t S\'\ 'lT ll'd Oil
go ing [utah' iI II,n g, long , tuue to d ig tlwl, 'w si .k , 2110 v,' )ls l',Kh sidl' of HwCT,
deep 1' llO Uf',h to 1", ' 1110.." allthe ru st a nd I assumed th.rt W .1S li lt' W.lY it W,1 S de-
corrosion . what about p ,lin t? I t r-ie-d s igl ll'd. [ p lugged ltagain du- fo llowing
sorn e alumin um s p riTY pa in t. Tlw lipot s morn ing .md h-ft it Oil 0111 d .1Y .
when- corrosion h,1\1ddwd tl t>,,!,1y in to 'lhe pow ,'r trd nsfo ruu-r a rul c-hoke
the nu-Ial could s t ill be see n. As ,1 I,ls t w vrr ' s ,lIlt k tl .uu! s l' r,ly t'd with a good
resort I n ',wllt'd fo r a SllI,l lI t',m o f Alu- 'l ll.l li ly b liH·1.. sa t in paint . Tlu-n- wert'
nunum '1I,llI l ll1 ,l r tollt" 1',1 inl. I found two d iv it/t'rs under t ill' eh,lss is. Om' ran
tilt' p,l in t d iffit'ult to brush O il It drit'd fro m near lilt' fro nt poHwl to till' b,1{" 1..
soquickly that I rould no t gt'! ,1 smooth side of the d"ISliis, w h itt, IIIl' u ther was
job . I ,lSSUIlWd th a t if a Iw ,l\"y n Mt we're' m oun ted a t 4 (j d egn '.,s, l"I lllllt' d ing tlu-
ap p lied, it wo u ld m-vc-r d ry to ,1 hard II.ngitud ,d di vider to thelet t s id .' o f the
finish. I was ve ry w ro ng. W ith Ilol h in g ,·hassis. I d t'rid ,'d toh-a vo th e m in-they
to lost' , I hruxlu-d Oil ,I Iib,' r,ll t'O,ll ing o t sho u1.1 o ff.' r sh icld ing lu-tw r-c-n ti ll' <11' -
tilt' paint to tlu- b,lI t l., srn r n.d d 1<lss is, I It,.·tor ci rcu it ,1I1 t1 the power s u p p ly,
was s u rp riscd 10 find it d r u-d t.. ,1 fin ish I wou ld h '.,p iIlll' rn ving tlu- h n-cd -a
th.u was l'xlr,1 d u rable. Ik lt l' r xtill, it s i rnp lt, d t' It'l't o r, pk-nr y of nudio. , I

looked good , ma rk er gl' lwr,l lo r, <lll ti a few ideas I
what " bout tlu- .. Id f Ih-r 1·,lp ,K ito r.s? wanted 10 tr y out. [ h.id ph-nty of roorn-

Am azi ngl y, they 1.'sh' tI good l d ecicjed that wa s a p pe n-nt. Kno w ing RF losst's
to /!,,, wit h th, 'm -b,'ing cun-ful to fus. ' r ,mno t Ill' toler ,I tl,d in a s i Illpl l' receiver:
bot h l ilt' primary ,llltl sl',·o ntl .1Ty o f th .. I du /!, out b ra nd 11I' W lu b. ' sOI·kds w ith
t ran sforuu-r. I po lis llt' d th.. ",l I1S w ith good in sulation. In a n a tt em p t to 11M '

sled wuollu-Ion- lay ing ol s itle . tlu- o ld lu be soc- ket hoh-s I emh-d u p
Oh yl'S, the- transformer. I comu-ctcd with long Ip.ld s ;]gain . WI,II, p. ' rh a ps

120 VAl: to it , Iltlo l.., 'd v'P Illy A C voltrnc- th is nrne I could /!, .' I ,lwa y w ith it.

23 ...", t in u l,d u n nt' \1 rd~t'



Un iq ue met hod n f m,l t chi n ~ co i ls III
recei ve r. T ry t h is meth od, d..scrih ., .1
in te xt, yu u w flfH ke il,

Atlast thr-d ,l y canu- to ran on -the-air
tryou t. Now , i f m y Ih l'ory h"l d s , ,1 1'1'
cetver l'xhibiting tlu- mos t bug s and
poon-s t 0 p" ra tio n wlu-n fir s t powr-r r-d
up, ult imatel y end s u p ht'i ng \l IW o f
you r be-tte-r roc-.. iv I'rs , tln.n I h ,ld ,1 su n'
fin- wiurn-r lu-re. I W0 1I'1s ,ly tlu- sr-t h ,HI
a few bugs - il W,ls ,I ( o rn p lt'l .· di s,lst .·!'.
H u m, low nud!o ~ili n, b,K kl,lsh in tlu
luning , rOll~h n'~i'nt' r,]tjon , so n1l' wl'inl
so u nd s tha t m u st ha ve lu-r-n g l' ller,l tl'd
in tho d lilss is - I "I HI"tl lIp ( h ,lIl~ in~ vv
<'rylhi ng pis.· .md s ti ll had ' em Till' .sl'I
had O IH ' virt ue- it d id not s llw k. ',

Troub le s lw u t ing ,I s im pl ., n'...-ivr-r
normallv Llk!'s nu- ,] d,] y or so . I s p" 11 1 ,I

w.·.'k on Ihi s OIH' ,lnd it w as s t ill tl' r 
r ibl(' , Oh w('II, h ,w k 1o tilt' d r ,l\v ing
boa rd .

I boughl thn-e rolls o f so l
dcr wh-k, a nd used two of
thorn lilk ing ou l pa rts a nd
s l r ip p ing out m y previous
w iT i n~. Nex t, out canu- ti ll'
dividcrx. I found them oiflu-r
b lot'k ing my wi ring TOll!. ·Sor
fo rri l1g nu- til moun t paris in
are ilS of till' chassis when
tlw y di d 1101 1",lon g . NIlW,
till' sl'l bq.;.Hl to look be-tter.
St.·vI'r ,1 1 problem s n-rnaim-d,
TIll' Nalioll.ll nx'r-ivr-r h,ld a
rm-ta l d ia l s lig h tly smaller
th ,1I1 (·IX h) , w it h lilt' froquc-n
ri .,,; s ilk-s' Tt'I'lwd on its YI·l
lowed sUTf,I. 'I'. J wanted to
."l lih r,]II' m y n-ceivr-r wtth till'
lo w end of e.u-h II I-" !;,m d
m.irked on lJ1l' low er h-ftend
o( 111(' sC'1 1. ,. l rould se-t th is
fn '.pwllr y arnlrilt<,ly using
m y huilt in ('f ysl, 11 m.i rk.. r ,

'1'11l'n I would caltbratc- each
bilntlusing Illy K" n w( 1l ld '1,111,
wh ic h is ,Krl]r,]Il' I' llough fOT
mv p UTl'llS" . Huthow could I

r-nd up with ,] profl'ssiulhll looking di,] I?
I n-rm-mlu-rvd 1h,ld ,1 1lSt'd N,lth 111<11 Ae N
I venuor di,11 in it s o rig inal box . I knew
tlu-n- W,lS ,1 t 11',lS1 Olll' hr.uu] new blank
l'ap"T d i,ll w it h it tha t had neve-r lxx-n
I'a lib r,ll l'd MOI'I' ahout Ih is lat er on- the
set is not PVI'n huilt .

As I p ro~Tl's sl'd with ti ll' par ts 1,lyollt,
.ll\ o lh l' r p robk.m rea red it s ugly head
The- N ,H'Y n-... -iVI' I'1M.! h"I . ·s a nd ma rk 
ings fo r I W ll r-ent nI ls on 1"1I'h s id l' uf I lu
di.l l l t ru-d to USI' tfu-m in m y first pffort
and 11,t'1 th.i t W,lS p artof m y probkm. I
nl'I'lkd to do sOIlll' Ih ing to d o ,IW,ly
wifh Ih" s., Iw h' s <lnd s l ill kr-cp th e sl' l
look in g l'rt""I'nt,lbll' . I t-nt thin s lw d
.rfuminum In (it over till' hol l' s and 11'1 
tl' Ti ng . I co u ld t'illwr paint it bl .n-k li b ,
lilt' remairub-r o ( tlu- dial o r I could d o
sonu- I' llg iIll' l urni ng . I I'hos<' the l'ngi Ill '

lurn in g , ()nn' (ini slH'd , till' a lumi num
nl\'el'S "Tn' n'llH'n t, 'd ill p l,]n' us ing
pl ,lin old r,ld i" sl' rv in ' n ' llH'n l.
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Fro 11 1 pan ej ut t he SSIl ·IOUUF

num be rs llMI ,HI' di.. s l,1111 l' l'd Oil ,111
adhe-sive b.u-kcd Illl'l,l II it' labe-l. III lighl
of tilt' repor ted Sl' r i'l l lll lllllw rs ami sho r t

finn- Ihl' .uupfifiors wen' '1\" l il,lh ll' tor
sale. Il'Xfl\'d k'ss than 100 0 1 Ihl'sl ' .1Il1

plifu-rs wvrv produce-d ,llld so ld,
Al though tlu- SS II- lt lllllF n'Sl 'Illl>II's

the g lossy g rvy vl'r s io lls o f il s ' IH ' Il - 1"

pn-drx-r-ssor, tlu- two a mplifir-rs, a n- ill 
deed di ffl,rt 'll l. 'I'll., ' F h ,IS ,I pair o f
liirn.u-4CX100A fin,ll s and, d"I" 'nd ing
on wlu-tlur y o u ,Ht' rl',ld in g th l' (lST
ads o r tlu- \,owt' r s u p p ly dl'scrip tion o r
the vollagl' r-h.irI ill t h l' m.m ual , a 2;iOO
or 27.'ill Volt su ppl y. t rn thvufhc-r h ,1I1 d ,
"l'l'Ping in linl' wit h ,IC X2.'ill liIII ilM ion s,
the non- P h,IS but i\ 2KY s u p p ly. I IH'
addilio n,11 IIII I Wa lt s o f p lal l' d issil' ,l
lion ;111 .1 iIH'fl ', lst 'd hi gh VOIt ,lgl' allow
Hu- ' F' 10 hn ,1 s1 1,1 it s 12.'iOW I' EI' in p u t.
In ;Id d ilion ll' tlu- SS I! rill ing , ttu- arnp li
fin is l',1pa !>II' 01 IlH ll1 waus inp u t 011
I'M, FS K and CW ,llld 7."0 W,111 s on A 1\1
As with tlu- SS B- IOOF trancmifh-r, it s
match ing ,1I1l 1'Iif il' r r ov e rs Ktl lh rough
11 /10 me-te-rs , b ut in fiv I' h,lmls 1' ,11111'1'

than l'i ghl.

Mr-chauica l Ih ' s cr i p t iull
llousr-d in ,1 ru hinct 11lt"l s u r ing 17

inc-ln-, w idl ', IS lnd ll's d l'I'1' ;lnd 111-1 /--1
intl ll' s h ig h , tlu- SS II- 1000 F wI·ig hs ,1
lu-ftv IJS pou nd s , ,I!t hough it tl' l' ls m uch
ht" ,v ir-I' .I uv 10 i Is 1'0 111 1" u'1l1l'Ss . I f I hen
wvrv h,lIl dlt's o r if l ilt' rublu-r h-i-t pro
virh-d mon- than ,1 1I11'a ).!,I ' r 1/4 ilw h
d l',l r,lllt"l' ,l b , \\' l' t lu- resl ing s urf.u-e it
w ould lu- muc-h I"lsit-I' II' 111 ,1 I1l'lIv.' r .
TIl\' inh-rf '1'''-1''111 il' lwd Iid a llows q u it-"
,II"1'l'SS 10 all of t lu- tuhes, ind ud ing 111l'
finals, ,IS lllt' y ,In ' no t in a n 1'; 1-' lig ht
l'(lIllI' .HII1l l' n t. lhc I'I'i\!" p ;ll ll' l nl n t'li lls
tlu- h i,ls 'ld iIIs1nn-n t , tw o filM' ho ldl' rs , ;l
grolll1di n).!, s t ud, the AC r 01'l1 and two
S( )-21'1 rll n lwdors III gl'l Hu- RF ill ,lil t!
o ut

As with mos l lin t" ll' ,1I1l pl ifit'rs , Ilu
SS B- 1000 F's [r (lll l p.rm-l is SI'<lfSl' , AI
1111' top Idt corru-r is ,1 nu-h-r to r mont 
lo rin g SI"rl' I' 11 current . As should lu- in
,IllY ,1l1l1' 1ifil'r llMl ut iIi ~ I's ll'l rod"s wit h
'" id., n ,,'11'.1 ca t lHld l's , likc- t flllSi' in lilt'
-1L: X30 11 A , till' scrv'v-n c-ur rc-nt motor

s ho ul d 11 11',I S11n' h, ,t h posi l iv r-,111.1 11I ').!,a 
th"l' s e-n-en current. In this 1",ISl', tlu
_s,"'l l" ft'" d s +111 10 -20 mA. In tlu- l1li ddk



T u p view

of t ill' p,l11<' 1is t ilt' 6(}0 111 A pl.1h ' ("\1rn-nt
meter. A 1 inc-h tls ri llos( o pl' I" T ll p il' s
till' to p ri~ ht (Orr H' L Along rlu bottom
<HI ' the Tww/0l',>ra !l' , l-jl.um-nt ,m d
['I,lit' to g).'; I" s w itd ll' s .m d IIll' 1'1,11, ' [.tI,ut 
ing and T u n in g ront rols TIll'
barufswitrh is ahov;' tlll 'SI' tllning con
trols and din'l' l ly be-low Ihl' sc o pe . A
push button s w itch 10 n's. '1 till' pl.1I, '
o v" rl ll",1 rl'l;l y n 'sil!l- s 10 till' It'l l 01 t lu
orangl' (Fi I,lIlll'n t) ,lll d n 'd (1'1,1tt') p ,IIll' 1
l;l1nps .

Ell'ctri c'l ll)l' 'il'ri plinrl
T hl' am pfifh-r is of g rm ln,k d r ,l l h ' hk

d l' s ign . The finaltulu-s .H" par.rlk-lron
ncc tcd ,1nd " I' I' r,l !t' d in C I,lSS A li i , lln
untuned (n's istiv t') in p ut h" s ,'i (} o h m ,
50 Walt, noninductivv rl' sblor SI,K Io; 10

).; ro und. l'hi s diffr-r- , fro m IIIl' 1101l-r
model w hirh has ,1 baudswt Irtll'd i1l1'1I1
circuit ;lml 1',1 riahl,' t', ' p ,K il< , r 11111, ',1 l'i ,1
Ih l' front p ,HWI.

TIll' pi -llt's ign oulpu t 11l,Ilt'hi ng ne-t
work cll ns is ts of Ihn', ' roil s , ,1 2'i () pr
lun in).'; and two PM,l I11,1 -I'OIllIt'd"d ,, 20
1'1' loadin g r, lp,H 'ilo rs_ l ~ x t r ,l lo ,ld ing

r <l I',Ki t,lIll"I' is ind tll lt-d in IIll' ."0 nn-n-r
pl ,sili"n . I Ill' l ll llll'l , 'r t.m k rrnl is Ill,uk
11'0 11\ 1/ 4 inc-h s ilve r p l.l lt'd tub ing w hi ll'
the 15 / 20 mete-r and 41l/Kll ml'l l' r co ils
,In ' Iw rh,lps Hill ,m.! HI4 ).';,ll l).'; '> w in',
n 'S!Wl' l il,,' ly . Nt' ulr ,ll i/,ll illll is Illll rc
quin-d dm- 10 tilt' 4CX ~IH1A d , 's ig n ,1I1l1

tl1l' n 's is l ivl ' input c irc u it.
A mino r com plaint w i th I IH '

,u ll p lifi .' r ' s tlPsi gn is th a t it s s l' lf-r n n
t,lilWd I'"w, 'r s u p p ly w i ll not o pl'r, ltl'
fnuu 2211 Vo lts . Howr-vr-r, ti ll' ':'00 In A
hi gh vo llagl' tr.mstonuor (,m l·:T-.1,lK) is
11l,ls si Vl' tor ,III .I Illl' liii,'r lks igrwd wi th
SSIl in mind . It s n'nter·I, II'I' ,'d sl' l'o nd 
M y !t,,'d s ,1 p.nr or KIlIlI\X full W ,1\','

n'c!i (il'rs th.u 011',' Iollnw t-d by ,1 -1·2011
sW i n~ i ng dl<lh ' input filtvr 111<l 11lIili /" s
,1 l ttuf uil-filh-d 1·,l p ,w iIOr. In lie-u , ,1 t ill'
"ri gin "ll y s l"' r ifi,'d nn-rr-ur-v 1' ,11'01' n-c
tilkrs , ~ 1 12Ks WNl' insl ,l lll'd ill mv .uu
1'1 ifi"l",

Two wind i l\~s 01 ,1 s" l'o nd tr,1I1 S
turmor (,111 ET-.11 4 11 ) p ro vit lt' f> ,,1V ,111d
25 V for tlu- f i l.um-nts. 1,:ld in' I'n ).'; iIlI'pr S
W" I"l' , ' il lll' r IIn ,lW,U',' "I" lh ,' y llu'l"l'l y
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The du lhur's v i n ld~t· SSU s l.l l iu n

alhuv .!IT.·loS 10 l ilt' ".,.Irill).; IlIh r i.".lli o n
poin ts. I II orde-r iI . reach Ih .·s,· hol. ·s , ,I

M·,·o n d p .IIlt' 1 , ·o \ ' , ' ri n ).; Ih., 1.1r ).; . ·
wm-w ouud n 's is lur .lIT.1 }' must h.· n-.
mov ed. T h rllll ).;h IIll' yl' .HS nmljiph- re
movals ,111.1 rl'lll s l,I II,11 io ns "I Ih i-,1',1111'1
StT<1 I,, ·<I ,IW,I}' II", ,1 1111d i/ ,i11).; . 111 ,111 .u Ij.i 
rent vn lil",l l p.HWI. No d Ollh l l in 'd uf

thi s p r"n'ss , .1 p rt ·viom. ownvr d r ill"d
t w o .ld d il ioll.l l 1I1,1t.·h ill).; ho l, 's in uu-,
u pp,'r 1'.111, ,1which .illow IlIh r i. ·.l l iou " I
11ll' Illlll o r Iw .lriu ).;s wifh .1 1 "Il ~ . lli iu
tube. I', ·r h.lps l ilt' '·.b'· 0 1 IlIh r it-.llion
<l ll ortl. ·.1 by tlu -... · .· ' l r.1hol.,s is wh v rtu 
blower in m y .l lHl'liliN i.... Iill rd .1 1i\ ,.'ly
quie-t to Ih i" d ,ly .

° PN.lliul\
Willi ., du m m y 10,1.1 n lllll,,,'kd .Hlt!

l lit· h l.l .. ... ·1 I" .11IllW :!UIl Ill A 0 1 itt I.·
current, I ..nnn...·" ..[ .1n SSH- Illll f .l ntl
,' Ih' llIp h'. l lh .· rt.. ·• • lll uw utl ' ·t1 .l mpli li. ·r
h ull' -u p p ro... -d u n - o ul"11 mete-r... A th ' r
H·"o ' l.l l in).; t fu- pl ,lh' 1,111 ].., in Ill\' nnu
I'0"i lion , lit.. I' n ....-d u n- .. , -.111.. lor in 
IT '·,I.. in ).; l ilt' tl r i, ', ' un li l Iht' .....-rccu n IT

n 'n l is b,·l w. ,.,u I '>.Imt 211mA . Wilh Ih. ·
" tld.·t12tlmA th r"lI).;h Ill, ' -«-n .. ' 11 b l, ·, ·. lc r
r" si s lll r Ih i.. i1ll!,1i. 's .1Sln ',' n nu-tr-r <"( I r
re-nt 01 :l 'l 10 ·10 111 /\ , w hu-h i.. ,,11 lilt'
.....", 11,. /\ t lt' r , 's l.lh li..hi ll).; .1 1. ,. ·1 Illr ho w
" "d ll' r 1'1.11. · r ll rn 'n l d 1<l 1l ).; I·" ,11I.·. ·\t ·d
Ilw ,1I11 p li li . ,1' sn .·.' 11 I'u l'n 'll l, I 1ll, ·r. ,lv
brou).;h l 11ll' drh'" Itl Ih. · puin l Ih.lI Ih. ·
....n ·. '11 n n rt'n l IlId ,' r W.I.. ,i1 fil II ", '.11.·
,lil t! Illt' n in.T.·...... ·.! 11ll' .lrin · hy .111
,1Illtl ll n l 1 11it>l1 ).;hl wou ltl " ..I.lhli ..h .11'-

I' ro , illl .l h ·l y ... ir r.. ... ..' T. ·. ·11 cur n-n t.
I 1t" 11 I \\l·n l l h n ,u).;h tlu- llIu ll i!-. h' p p ro 
•·••..... .. 1 imT" <1 ..iu ).; Ih. · lo ,ul ill).; u ll l il ti ll'
."n " ,·n , 1Irn 'l ll d n 'I' I",tllo ,11>o u l I '> 111 /\
(-)(l l" It rn/\ p ills 2(l m /\ j ,1I u l rv- rvso
IMt in ).; Ih t' 1"1 <11.·. when lIlt' pl. ll, · cu rrellt
n· .K hl'tl li lt' 111 ,111\1.1 1 " Iw r it il'd SOO 1Il/\

ti ll ' sn , 'l'" curre-nt w .... .rbout 2." 111/\ ,
w hi d l i.. ill till' r,Hl).;" " IWt·il i. ,t! in lilt'

111 01 11II.lI (ll 10 t III p h e, II,.. f \I'tI :!O m /\ " I
hl . ·, 'd . ' r c u r r en t) .

U ... i ll).; th i ... nu-thod , mv w .u crs
I )u m my I.•,.ul / \ '11.11 1nn-n-r rt·).; i..I,·ft ..l .l u
t · \ r-n hOll W,I It ... If w,· a-e.unu- Ih.· II V
W.I" 2.'l11l1Vo illo (I d itl u 'l boflu-r I.. uu-a
.. li n ' ill , Ih.· .1I1ip lifit- r ' .. d fit-it' nq : is
.Ib " u l -I~ " M v 1.·....· l h .lI l- s ,-i. ·n l ili .·
uu-t h, ...1 ., 1 I.Il>lis hiu).; drin' 1. ' \'. '1 .1 n .1
1' >.1d in ).; .lp' -an-d 10 w u r" I" r , wlu-ri 1
.ltltl .·tl lll. lll u l.ll i. lIl, l ilt' ll.....·ill. ,.....· l l , ...• rc

\ ,,·.ll , ·d , I p, ' r.,·'" Ir .l lw / tl id Add il io n 
,Ill y , when I moved l ilt' W.lI t· r... I" Ih.·
o tl l p UI " I ti lt' ~SH- Il)I II-'. l ilt' nn.n-r n-

\"',11.,.1 ,.\.It"t1y Jl I W,lI l.., wh it-h i.. Ih. ·
m ,n im ulll d r in ' 1. ,\ . ,1 .." . ·.·ili . ..1 in lilt'
111 .111 11 ,11 .

S lIh ...·' I" l' lll l l llt '-UI' IIII II,.. h i).; l1l'r t rv
' llI.· I1l'y band s , inrhu! in ).; lnuu-n-r.., 1'1'1 ,
dll l'l 'd s im jl,H rl' s u ll s , wh ic-h is ,1 h-s ti 
n W IlV I II 11ll' ·IC X.l l1(l /\ l in .ll .. .l llt l lh . ,
ro b ll ,,11,111 I.. d rrll il. U IIIi1... , liMn y '1I11 1'1i
Ii . ' rs, h llW-ll l' o n 1IH' h i).; Ill' r fn 'q1I1"\<' i,·..
i" ..lilt ,, ' Ih .11lt! ,' ,I"Vd u.· I. , Illl ' S: I r.·.lth·
Ii.. n tI ri \'t... 1\" Ih.· I'1.11, ' 111 n i11 ).; .m tl I.Md 
illl-: ... ' u ln ,I" ,

\Vil h Iw.. Do w .....1\ n ·I.\V.. l ll.ll ...lIlll'
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