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Fig . 1. The o rig in.:l l circuit from Radio and Tolovl ston Nl'WS, Ap ri l I tJ55.

(600V X lOOmA "" 60W input X 5In'" d f. '" vol I peak-to- peak si~nol l input the bias
3OW). Th is is a twofold im prove men t. II Il'Vl"! would M'1f-dJ jusI IO+125 vo lts and
ge ts even bet ter than th is in p ractice. The the input to the modulator would swing
JOW figure.lbtwl'w.lscalculatL'4J as....u rn- bL'lwt.'t.'nOdnJ +250'o'olls . With a IOOvolt
ing a steady tonecondition. voice, on uw inpu t signal the bias wo uld "djust 10 50
othe r ha nd , is " low dUly cycle "b u rs t" volts, and the input wou ld swin~ be..
Iype signal and so 4') o r even 50 pt.'ak tween 0 and +100 volts, etc.
wa tts o f useful modulanng audio can be Human spcec h .ofcou rse . va neswidely
achieved with this circuit wit hout de- inamplitud l' anJ fTt'qut'ncy. Accllrd ingly,
s troyinK the 807 (more o n Ihis la ter ]. tlll'bi"s"dju stmt'ntcircuitmustfirst r"mp

The- circuit in Fig . 1does all this bt.'gin- upquk klyfollowinK lht' commt.'ncemenl
ning with an H07 con nected u p as" zero of a speech utt erance. [The "attack" tirne
bias tnod e. In th is cunfigu ration, tht' o f th is circuit wa s found In be a pp roxi-
input to th" SCrt" ."O grid must be d rive n m"t cly 20 ms.) Following Ihis, lht.' circui t
up 10 abou t 2S0 vo lts positive with rc- must "hang" su fftch-ntly so tha t the bias
SPl'Ctto the ca thode to ach ieve maximum va nes not at the aud io r.l!l' of the inpu t
1'1,111.' cu rren t. The clever par t he re is the Spt't't:h b ut follows t h l',l\'t'r,l~e ,ludin level
cathod e follower dri ver (V2h) and lilt' and V<1Ties <1 1 th ... syllabic ra te . This is
associa ted circui t consistin g of C J~ J, C7 controlled by the timeconstant of C7 and
and J~ 11 fed off the r enter-tapped ra th- Rx and .00) m Fd and 10 n1l'g rospecttv cly
ode res is tor. This circui t "bootstr aps" the seem to he about righ t (sec belo w] . The
bias level on the grid o f the ca thode fol- "a ttack and h.lllg " requi rement s here are
lower V2b and hence the bia s on thl' ~' erysim iiar tothoserl"'l uiTl'l1 byacarrit'T

modulator tube .1 S we ll to a positive DC con trol modulafion system such as found
'o'aluc L'qualtohalf the pe.lk-to-pt'a kvolt- in d OX-60, o r a rec ei ver AGe sys tem
age o f thL' input signa l. Th us, wi t'h a 250 desi gned for 558.

• conti nu~d n~. 1 P .l ~ ~



Th l' Ih ·fe re n ee S h ifl l\t o oJ u l .lto r f ru m previuu s p.l~e

o

fiJ; . 2. Re feren ce S h i ft M ild ufa tu r as co nst ructed fllr this arfic le w fth a III Heury,
250 m A choke 111 1111 u ted o n th ... c hdss is. Dth er ch okes d is c us s l"LI i n the te e t i nc fude
the 4.5 Ill"nry u n il nn th e le f l an d ti ll' 35 Hen ry mon st er lin Ih., righ l .

Co ns tr uct ion and Test in g ,1 :-' Ih in Fig. 4) :-.h lln h' d .K roSS eh cor-
WI' bq :;,ln by dupliGll in g the ,' ri g in al H'd",1thi "',ll1d the circ u it Ihe-n pr-rfcu-rru-d

circuit with 11ll' l'xn'l' lioll o f l,l rg l' r rou- l' \,Kl ly as ,Hh'I'rlisl'd . lni tia l h' :-.Is us in g
pii ng ,",IPS in the firs t two :-.1,lgl'S o f tb c both «uutnuous tom- ,111.1 voin' in p u ls
s ~)(,I·.,: h ar nplificr .md rh... ,lddilion of ,I indic"h'd tlMI ,II Il'.ISI 1111.)% upward ,md
d .....l i.·.l l<'d 12A U7hlpl'rftll'lHll1l'funrlil lll l/l)' l" downward mod ulntion should be
of Ill(' (,l lh" d l' follower / driver V2b , A In l'oISily .uhievubh-. Under conditions of
hen ry. 250 IllA f 11. 'r "ho kl' W,l S use-d fo r m,H imum output with <1 nlll till llo lis tone
the modulation rl',11"10r. A pOWl' r s u p p ly tlu-H07p l.!I., current c.m b.' pushed 10 150
WJS iru-ludcd o n till' r h ,lssis whi r h p rn - rnA o r more! With s l",p,-h input Ih.· p l,lll'
vided .11] intr-rnully n-quin-d heater .md current jumps around just lih, ,I COllVI' Il-
B l vo lt.lg" s.TI1I' fin islwdlillilis shownin lion.l1 cla ss Ilmlld ll l.llnr. As mi gh l lw
Fig . 2. [n ili.l l it's i ing W,lS performed w ilh r-xpc-cte-d, sn nK' d istortion o f Ilw o u tp u t
a 50n volt s u p p ly and <1 d ummy IIMd waveform W.l:-. observed ,11 m.rcuu um
n1l1sistin~ o f a soon ohm, IOOW rI'si slor I.,vl' ts, partu-ul.irl y ol1 ll<'~,lIivl' ~ll'a ks.

shun ted by a .{Jl lI mFd r, l p ,l<"i lo r 10 simu - TIll' ove-ral l fn'qu"TlCy respollsl' of 11 11 '
],11....1 lypi l" ,I I I~F final. s ys tem w it h ,1 J() 11.'nry .-Ill ' I.., .lnd wi th

The mi~ill.ll l' irnlit relied o n the b.u-k Ch .11 ils o rig in.11vat u.. (SOil pn is s hown
f('sis l,lIl' "l' o f CJ~ I ttl p ro v id l' .l disr h,lfg.' by the d ,lsl1<'d curve in Fig. J. TIll' drop-
path for C7. II imnu-dia tcly bccamc cvt- off o n the low l'nd of till' s r "'dru m is
dent th.i t tho ba ck rl's isl .ll1Cl' uf the mod - prinl,l rily .H"OIlSl't jllt' IKl'lIf lI1<' s l11 .\1I value
e rn silicon diod .. w.t'd in tbc rcconstruc - o f C 6 ,
lio n W.1S much hight'r than lIlt'llrigi n,11 Acn lrl l ing to tln - o rigin al a uthur, C 6
1NJH _ the bi,I '" (.111.1 mod ulator pl a lL' W,lS kep t smallto miriimize the cffc...."1 "I
cu r rent] went lip on em- but never cauu- thi.',,·om poll.'llt on lilt' C 7 .I isch ,lfgl' time
bar-kduwn! A JOn1l'g(lhm fl's ishlr (:-.h\lWn const.uu .

10
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Fig. 3. Re spon se curves for va r io us system co n f igu ra t io ns 01<; d lscussed in th e te xt .

I found, however, that t ilt' s ill' of Ch
could be Increa sed s ubstan tia lly w ith no
apparent effect on th e bi,lS con tro l (-h,IT
actcr tsttcs of the circuit. In(r('<ls in); C6 to
.{)(J2 m Fd im proved lilt' low end Tcsp n llS\'
s ign ifica ntly (an d Cti cou ld be incn-ascd
even limn'), J~I'SPOllSI' curve- , for thrl'"
d ifferent cho kes with Ihis ne w value of
Ce aTC ,,[so s ho w n in Fir;. 3. As ( .111 bi 

expl'cled, ill<TI'<l st 'd inductance im r n wed
low end (I'Spon sc , but tbe difference bt·
tween 10Hennes and 35 1h'nri l's is quite
small.

Also, the performance of tilt' 45 f It·o ry
choke would be romph-tcl y ,1cre pt,llll.,
for rorn rnunica fions us.' . TIlt' d rop-off on
the high In -qucncy end W ,l S a lmo st id r-n
tical for allchokes and is att ributable at
leas t in part to the shu nt c,lp,il'i t.llKl' in
elu ded in till' dummy load .
On the Air With th e Referen ce
Shift Mod ulato r

Th e sys tem W ,I S tostod us in g.m ARC·
5 TI9 tra nsmitter wi th an input of 6ti
watt s (I \() mA at hOO volts ). (Thi s WM;
only partia lly a Iltls l'l lgi 'l trip, t ill' r o m
ma nd se t was also the most conv en ien t
rig available for th e tcs t.) Mod ul a t ion
lev els of 1(J()% on positive redks and lJO'Y. ,

11

pl us on the Ill'gat ivl' cycle we-re eas ily
.u-hicvod . On-tho-air reports W I' H' ron
s isll' n tly excellent even thou gh the mod u
la tion p .utem Oil till' S(' ll P " didn'tlook .1S

"ch-on" ,IS with souu- o f my o the r rigs.
Test s wi th the 10 and 4.5 I iL>nry dlOkl's
r.'vI',111'd vI'r y little diffun-ncc in nmduld
I"'lll q ua lity between the tw o . (No co m
p.uisons WI'H' made w ith th e ;1.') I j,'llr y
unit.]

Ti lt' mos t in tNI'.st ing finding du ring
t11l'St, h 'sts W.IS tha t ttll' s ys tem co u ld 1'1'
driven into 1ll',lVy d ip p ing on both pos i
tive ami nt 'giltiVt' p",lks without prod uc
ing ,m y ,lp piHl'nl spl.l lle r. Th is may be
be -au se till' Illl lllul 'lting waveform never
g'll'S ,III th ., WilY to 1.I'ro and so th e RF
outp ut of the transmitter is never abn rpl ly
cu t ot t.
Modifi cations and Expe rime n ts

[)u ring'lll thea! r I,'s ling w ith tlll' llr ig i·
11.11circu i t it ,1pp",lH'd that till' audio g,lin
st' li ings required to achieve !O (l ' y" rnod u 
lanon in the positive diroctinn H-sultt" l in
excess ive "bouom tng" (Ill nt' g,ltivl' pt'a].,s .
1.lIWt·ring tilt' value 'If R12 to H2K .1 T1 d IllI'
,1dd ing CIU, as show n in Fig , 4 helped
im p ro ve the sym nlt' try.

Sev era l othe-r modulator tun.,s W<'H'



The Rrft' rt'nct' Shift Modul... lor fro m p revlou.. p ...gr
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Fig. 4. Fi n",1 cf rcu tt as used w i th an 807.
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Fig . 5. Ci rcu i t cha nges req uired for S W l ' l ' P tubes .
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Drawing a Vacuum
Blu epri nt fo r a T u be Mu seum

by Paul Cours o n, WA3VJ B
P.O. Uo x 73
West Fri end ship, MIJ 21794

John W,llkN 1..1H'W Ill' W,IS hOIll-"d o n
ho llo w s ta lt' Yl'.lTS ago w he-n h is tulu
collec tion e xpa nd,'" froman initia l 2-.1
bo xes . A I ll ll ~ l i IlH' ,Hlvprtis t'f in ER,Iw's
become om- o f tho lllllst ,lutllllr il,lt ivl'
sou Tet' S of i n forinat i, '" (1l1 V.n-u u Tli IIIb. ' S

of ,111 types .
TIl\' sn fl-s l' 0 \"" Il, lln" sslllllin ~ rn.m

swea rs h is rolk-ctlon d id 111l' ''o ff id'l ll y ''
sla rt unt il l YHH, y d 11<' ,ld.n n w l,' d g t'S
that he ha s ,1 so ft s pot for tubes d .ll ing
h.n-k so nll' J() y t-, I TS when he \V,1" h
ccnscd ,IS WN0 UVIl.

T'h.rt "soft s po t" is l Ilt' found ,llion fo r
<1 1' even tual rnn svum th .rt \\1,111<.. ' ( be
g .1n thinking about ,I S h is l"o lll'd io ll
.tpproachod 7 ,( )(J() tubes.

Th ese d ,l yS, ha ms 1.IlI"'in g to r the 11.1.1
tUDI' f o rn., to W,llk.'r for informatiou
and pcrh.i ps thei r fir sl wor l ing c x.un p h-

John Wa lk t'r di s p l.Jy .. "C row n ' e w e !.."
15

of ,I rare tube 1l.,.,t1, 'd fo r ,I n-storation
p ro jl'd .

If ,1 guy Ilt,t'd s ,1 tubc re.i t b.rd. ,HId I'V. '
go t " g po.! OIH' , r m,ly 1.1"'.' hi s d ud 
which is ju st "s good fnr ,1 d isp l,ly .'·
S ud l " SW,l p nl.lY not 111,1"'1' s,'ns.' tn
m,lIly of us. bUI \V,lll ,' r S,1yS he's 11111
ft', 1I1 y in it for pr-ofit .

I li s " ,ls ygoi ng s ly II' d"l'.~ not 1l1l',1lI
ho's ,1 pUSlll lv, ' r fo r SP"( u 1.lIors a nd
sll,l tly dco k-r s . W,llkl' f p rl'l,' rs 10 fi nd
out wlu-Ilu-r SO Il W O rl l' is ,1 s in"" ft' <"tl l
k-ctor. which for hi III 111 ,1"'1'Sd o in g bus t
nl 'SS ,1 p,," ,ISUft' ,

W " Ikc-r",11Is vacuum tubt's "antiquos",
.md dis,lpprnv, 's of th em go i n~ out of
the .'ounlry ,HId to I'rofiil't' fs . I'MI o f
Ih,l t phi Insnph y r " IlH'S frorn Ill'in~ Iny a l
10 th e- 111l' Ill o ry o f ,1 d isl,111 1 r ..la nve,
W'IIRV . who in Ihl' l ' n Os W ,I S ,1 '"jull l
collector" in tln- d ,l s s ir d ,l YS of AM.

"\Vh,11 11<' throw Oll t would 1ll,1 l\'
Sllln " tl llt' c ry," watkcr n-calls, ,1 S h. ' d l' 
sn ib ,'s.1 f.1frTl llOUS\' full of r.rdio g.' ,H .
Lln- fir s t b ig tube 10 .', lId l h is eyd "A n
HI J. O f rn , l ybl' , I 2 11" lu- , H1 S W t' fS , "th.i t
W ,l S ,u,,1 hot s l u ff!"



E..,It'o",1 I\.ti l ildrY Nt>! pdrl il' ip"nl ' " I lhe " ('dC k r" I," h "lIlh' ,I, W" rr inKln n, I'A .
I. .. fl In r iKhl : hJ W.Jm hll ld , N 3U I H; Tt·J You nK, W3I'W\,/; Sh' v~- C." jkllwski.
KU3IIT; S I..v .. l'ill t'll i, N3NNG ; Mi k .. ( h t'n n· i.l .. r, W " 3eTe ; I\h' i r n ..n IJ rnr,
WI'2V; l' t'h- lI "nwr, nld , WIJ2J\VU. " ,... , ,, ,,,' " .·" " is II.. V.,II, WA lr XN

I.



1'.11S tewa rt, W7C; Vc, in h i.. h,lll\ , h ,ll"k.

Tom G rove, KhI .Q I, w ilh h i.. ..im p lt" 40-ll1dt>rC W , 1.Jl i0l1.
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Th e W RI. 275 C loh,' K in~ "'<"r id l num·
h e r 107.. . (Thl' ....oodcn fr ,lnw is ,I r M "
Ih ,ll ,1 1"'0 huM.. ,1n S I·"OO. II T -211. dntl,l
VH> fur Ih ." 11T-211 ..UI' ..I,Ii ........

Ihl ' ( alV FIoI. N ~ I ENT 1,·1'" lllol ll tl.ll ""ll
ru....I!?' I ( AI) \V ,l" ~ i \'t'n tilt' j"h 0 ' w r il 
i ll~ Ih i.. I.... , l-. w hi.-JI i.. in Ih " -c, p .!r h .

- Il t< "" l- II lt · ,l monl h.. lul in ish, ,I" I ur..1
h.1dl" ft·.hl ,I ..h 1t,, ' 1h i~h ..1,lt'" " I m.mu-
•lls 011 !lO W TO \V 1< 11 E A CllVl:I<N -
MENT M A N U Al.. II \\' .IS ..t ill 11 1,I pro-
d u... i" n Kin~ -100 11, hUI, h...·,w · p i hav-
i ll~ Ih is h, ..,l- wi th " hv itlll" ' llI.Ili!\". w.·
WI' It' 1'"1 o n ~~P\" ' Tl Hlll'n l b id II..\-;. N." ,
o n t IU' ,lllOt • ill 1</ <' ,1, we ~" I ,I hid n ''!",'..1
for ,11>"111 s h unit-, fnuu lIh' llonolulu
SI1l'r iI1\ 1), '1'.1 rtnn-n! (, 111 .rlu HII [7S0 l-•. .I ..

[ n ..·.111 ) .m d it rnlll,li lWd n" p lin 'llll' nl .. " I
l"\l rn nWT<' i,d 1.· .. .,1 s Ul' p r,'s ..ill ll 0 1

111\w ,Ili lt '. Is.
"II W.IS II EI , 1. 1Il ' 'l · l l n~ Ilu-m -.·..1.' ·. i,111Y

Iht' -711 tlH h.u m" ni' ·/ " I' u r i" us ..up p r,...
..ion , ,lilt! WI' h.h l 10 wn rl- h.lTtI I" Iillt'r
.ltll'lIIl,Ih' ly -.lIlt l h ,ld 10 (J ri n~ in ,Ill . >111·

21

s id .' " n~ill" t ' r Iro m Chk.lg, '
Itl n ' r tify it . A l tor IWI ' tri ps Itl
1.1W,1, W.· fillolll}" IlMd t' ttn
" Il ~illt',' r lu p !'y .md jll "l
....l u. ·.Il-t·d It> -70 d H.

"Hut, .1~.l i n Ih i" ~ol II " on
mon- hid Ibis, .111<1 s p,·.; i.11
.. rch-r.. from fllTl'ign .10.1 d ,I '
IlW"l it" sOll rn-, ".Iid ill r 1111'

di"rl Iatr-r,"

1,1'1' .,, " h· .1 in " Ilr convc-r 
~I lion Ih .11 Ill' IMd ...·'·11 .1
-100 11. C lo t' l' Ki ng in u s, ' .1S
I' M II n ",dr,I"1 Il.md I r.l Il S ~

mi l!t' ~ in S, lll S.II\"." h ' r, r un 
ll i ll g \~, .n l inIUHls l y 1-1 hou r-,
,I da v w ith nil h .I< ·l- ,·.l h in t' l
.-I" u r .Ul.1 ,1 LHI h lowi ng in l"
l-,'(' I' it ('001, .lI1d th.u over
,111 0 1 tlu- mod .· ls , 2H,IlOIl

K i n~s w e- n- s n ld.
[ h ,,,1 .I[S" w ri ll l' ll in lu ly ,

I' /Hl 10 [.t'U .1l>n u I 1ll)" nn.L
I h' re l' lit-d Ih" II, "N il ' Iu,'s 
l inn ,lhu u l il - )" >11 h .I\"'· in
y" ll r pO....t ·.... io ll O l lt' ..i Ill\'

0 1.11·..1 t ; lo l>l' I( in );s by li lt' l u b. · h m·up
Y" 11 .... ' n l 1111'. lIu-, 11" ..1.,1 U I" l l lI'.. li o n
.rhlv is l ilt' W 1oI. 1.· 27~ ( ;1" b, ' .... in g p ut out
in IlJ-IS. I w .,III.III l-.· It. Illlll ••Ilt· mys"" i
- I h .

~ I ,lin ... ·Il in ); ur .1 1ll1l.... '1I1ll of l Ilt" ,,1.1
):,',If ,m .1n-al h .111 IIll' .'t p lil'nll'll l wr-vvr-r
IIMrlll i.Ktu n ..1. I Ill·, ...r h,l.l lilt' f"h....i);h l
, ,, Ih in l- Ih .l l so m...t.lY I lIli);h l I.., inter
, ...h -c1 1Il ,I 1Il1l....·1I 11l - I ii .

"AI .lIlYr.uc. I ,111I );1.1.1 '" 111'11' y O ll o ut
,m '! h""., lilt' r ig i.. w, " l-ill); ' il m .1 yUII

..ho u ld h,1\'.· huh- Irtl llbl. , ill III.ll-ing it
WPI l- ,IS it is .1 ..Ir.lig h t In rw.Htl r if;. \V.,
we-n- 1Il. '"I t he- fir..t I" h ,I\'I ' ,1..1'1p u l r ig hl
oIll . 'r li lt' W.IT."

I . '" W.IS'1uih' right .Ib' lllI IIII' King 27,"
Iw ing .1II" In Hll>l." s l r,lif;h l l" row ,lrd rig , II
is ,I Tl'" l d ,lss k in tlu- 1.lh' .111's ,11I.1 -IO's
..1)'1. ·. TIlt' tin.r l ...uupartun-n t is donn
na n-d by ,1 I'.,ir " t hu..l-y, hlll);sl " 11 ii1.l
m" lll, ,·.l rl" ' 11 ,In. ,, I.· V71l1)Iri l..lt .... in r us h
1'1111, ;lr p ro p r i,lIt'1y .1' -'-" IllI', lIli, 't I l>y..p hi
s l,lh ' r ~ri.l .m .t r l.,lt, ... 'n .!I'II....' TS, p lu );-in

u m lin u .. .1 n~d p.>y;~

I



Th .. G r..nd....h ly G lub.. Kin K fro m pr e\liou <; I' " K'''

T he Rf ..leek with 411 " WiN c" i1~ i n r ldCt· . Cty~ l d l O~dJldlot 10 t Ill' re ar, b u ffer in
f ro n t o f i t, V70J) find l ~ o n Ih ..• 1"'11.

r o i ls, ~w i n f; i n ~~ linb in 1111' ~r id ,lIld ptllt·
(o ils, ,IIHI dl '>{' 1'1,11.· r1C'll lt,lli lin ~ con 
(kn~,· r s . Thl' I,F .1.... 1<. g"' ~ lilt' joh d"ll<'
w ith .1 nuninuun "I ~ 1 , 1~" ·~. ~ 1.l r l i n~ w uh
.1 7e'> (1...f1.11 hVIl) hoi ca th ...o.! , · ny..I.11
..r.ci ll,ilu r Ih.II ..· .m ~... ..I r.l i ~h l Ihrou~h or
Jml~I,', IIMI , I T ivin~ , I 2E2t. hu ff"r/doll 
bh-r whidl IH.d.. ~uin~ ..IT.li~h l Ihrou~h

hUI hoi" jU~I .lh",u l .111 il ..-.1Ild o within it-,
C I.1.... C IC AS r.ll in~.. when douhhl1~ I...
pu mp .12 m A <If ~r id ..tri\"<· inl" th.. N·

m.lmrnolh V701rs."l ln-rr- ,n t' l w " uu-t..-r..
nn lilt' ~I' ..1,...-1<. . "'w I 'ioll rnA IUIl ....-.11..· 111,I1
i....w itrh.. ...l 1.....tw .....·n 1110.' ,.,•..-.II.llor 1'1,110 '
(47 mA IlM_) an d Ih, ·I ' ul !o. ·r "lollt· (hI-> m A
m.I_) , ,1nd the , ' II1l'r 1'l() rnA I(J 11"..- ,11. , IIMI
Tt·.HIs r-rtlu-r [i 1101 I grid ,'lI n, 'I,I (1 2 rnA) or
fin,ll 1'1,110 ' rurn-n r (2 '>11 IliA lull Ill.lll) .
Yo u m...... l to I<. , 't'p you r ~; I ,h"" '" h.lI1dy and
yoUT wi N ,Iboul you wlu-n hlllin~ u p .1

Clo h..• Ki n~ .

TIlt' mo dul.uor.on Iht · ..,II,, ·r hand , u...••..
1, '11 lu"" "! II ..te rt -, w llh ,I />....'7p ro·.lm p
wI·11nloltdll'\llu Ih,' p, 'pul,l r hi~h i lllp'...I -

22

,111'''' n y ..I,,1 mi l<., ·" " I 1111' d ,ly, lil<., · lor
" \,HIlI' I,' Illy1) ·10·' ,Hu l [1'-,10 . Next ro n",s
" flN7 dlMI lriotl,' .1l11 " lifi, ·r/ p ho1"" in 
vcrte- r, 1110.'11 l" l..h p ul l. Iri",], ' n >nlll ...·h'd
hH, tl r ivt·r.-<• •\Ild fill.lll y " "l lI,h lp•..-1<. " I
Ir il l ,·n 'nm... h...t, 1'II..h-pul l p.iralk-l ,d, l "~

n, ·rn t->i ,I" 010\ . 1111.. Iillt' llP cra nk .. ..ut
••110.-a-,1 120 W.ltt~, ,1Ild Ih,·unllu-,u r .lu ,lI ..
n ·' .... 'r... .,.,IY 111.11 IIn - Kin~ .....llmls 1.... ·II..-r

th .lI' Illy 12 V-J . " p ,u r of ~/"Xs rnund t... l
" III 1110.' u-n 1111", ro~h'r " II th .. ori. ;il lol l
1ll,.... lul .II"r 'lo.-d... noh 1l.J.I ~1 1 "..ltluh..1 ,I

p .lir ...1 uu-rcurv \"II",r. I#M' Ju n io r'.. fu r
II,.. h,lrd I" find '>:1.1'.., I r,IIlI Iu-1Il lilt ...n,·
" I Ih " 1II quit , II wou ld i"n i l " ,Ill.! g low
10111,' , h il l it would 11 '1..'" n d ,, \! lu ll til tn'1I 1
uudr-r lo,ld! I '' It'm po r'lTily'' TlT I,H{'d tlu
Jun i"rs w ith "' lIl d · ~ I. , It· di, ..I, ·s , wh ir h J

h.IVI',·v, ·ry ~{ ... " I inh'n!i{Il' " I rt'llJovin~ in
1,1 \'u r nf ,I p.nr " I HIt,' .. th i.. win ter.

'11lO' p "wt' r " u l' p ly tlt ·... 1<. is ~7- 1 /2

1"11111.1.. " I "" p l" ' r, iron ,m d ..I..el .Illd
th n ... • lu i" .... A !"Ii r "I ~-t.A ·s n ,IIl"- nul
I l 'il:l v"lts .112.'iU lilA l"r lilt' lin.l l M"I ,I



The 6n pound M odul ,llo r th'd .., Ell1p ty ~ tl ( " l'Is wi ll h old ,I p,l i r of S ib'" .

5Z1 1'lllll r ib u ll'" :'iOn volts .11 21M ) 111 '\ IN
till' ",,""i!<'r, ( )I1l' ni. '" 1" .IIUTl ' 0 1 Ilw fiu.rl
I'Il'r\-Tr " u p p ly i" It-, "tullt' /lr,lll "lll it"
sw itc h , t In "tum-," ,1 100 ohm, ."0 wau
resis tor i" d UlHpl'l l in ", 'r i,'s with 11ll' pn
m,lry 0 1 tlu- h i)..;h vo lt,,)..;l' rr.uc-r ornu-r.
Wi lh I hi" n' s i,," tr in IIU'cirrni I, IV In-never
till' tin ,lI i" pit I'\'spn,mn ' " r "lllt'rw iso'
dr.nv in )..; " lot 0 1cu r n-nt, t lu- \,t,lld )..;l' out 
put 01 thr- s tlp p ly .t rop-, w.rv d o wn, sd f
Iimilin )..; rlu-.rmouut " I I' [)wo'r .I i ~ si p.ll o'd

in ti ll' V7111 l's , Th ,ll 's ,ll rid.. th.u w,' h"m,'
brewers Ilsl,d l<>0" ill Iho"" ~~, lOd ,,1.1d ,w s ,
"""'T t I IISl'd ,,:'i(l wau h)..;hl bull> 1I1 s"",,d
of ,I l'"w,'r l'l's is tpr. N"t th.rt t fu- V711 lYs
n'dlly 11l'I'd liloll nuu-h I'roll,.' li o l, in rlu
Kinf; 27:', W itll tlw ir l'tllnbillt'd 170 wau
pl.rtod iss il',' lil'll "" ll.lh ilily. tlu-v w,HII,ln'l
Il<' h' r rihl y "v, ' rh l.l,h'd Ii l i lt')' wvrv ( ,1 111'.1
on 10 swallow 1111' , 'nti n ' r,llt ,d oull'ut of
till' I'"wl'r s up p ly! As it is, s" nll' th ill)..;
r norv th.m 200 of tho"" 250 w.ut-, I JC
s upplil'd III tIl<' lilM I .m- ,11'1\'I'rl<,d to I, F

output, s" lIwlhing y" u won 't lind h.ip-
2J

I'l'n ing in IhI' I"kr, It-ss t'l tid l'nt , 1.1 1'1" '.1,
, ,,il b,lIld s w it,hi ng pi-m.rtch rigs h ~" tlu
Vi ~ill )..; Vah.uu. Sll llw V 7l1[) \ oHI' h,ll'l'l y
hrl'd ~i ll)..; , I ~ VI' ,', , 1 in tlu- ( ~I [)b, ' " ill )..; 27.",

,\s both 1," 11 ,m.! B" h C,ll' tw rig h t h"d
p r"d id ed , Ih" ( ;1" \>1' " in)..; (',lllll' III lilt'
illlllll 'd i"It ,[y wit h \'l ' ry lill l" otln-r th.ru
,'I' sllll'lil " th'n lio n , I d''l'id ".! 10 m.uc-h it
u l' w ith my ~lt ' i s slll'r EXSig n ol lSh il ler.1S
,I v n), .,Is" v in l,')..:,' 1' l.JH, an d I 11lIIIltl
tIWIll to be- ,I 1" ' r! ,'d 1',1 ir , '[ Ill' "ing L 1I1 lu
driven from , I VI'( ), ,,,,,,,1 Iw, . W.lVS, I , l ~l'

I,t )ll'!' rigS" l VH ) I,I II,r"\,l ll1pl., tIll' I Ito"th
VF-I I','r sllol ~i "n . ', 111 lu- ' "''1 ',Klly n'" l' ll'd
hI th , ' g r ill "I till' 7( '<; , - r~'sL , 1 ,, ~,- i l l .11, 'r

whic-h, with ils ,',11 11".11' s w ilt'l1l'd tIl I,r
)..; r" u ll..l Viol tln- (r,, " 1 1'.1I11'1 control. w, 1I
,K! ,J" " s lol h it' huffc-r or 1l1ull il'I it' r s t.lf;' "
11 1<' "ing is .,Is" sl'l u l' III 1in ~ 1'''Uplt- l ilt'
low illll','t1,IIKt'llli tput 01 ,1 11111 n' J'0 w,' r
Iul VI'O l i~l' tl'n- Mcissm-r d irl', ll y illill
till' a ysI ,11 IIs, ill,ltor 1'1.11,' 1 ,\Il~ whic-h is
,II"" th" illput c-in-uit for till' 21'.21> bulh-r.
T I1<' r,"s ,I Ctlll\ ', 'Il I,'1l1 p lug lin tIll' n-arof

..."' l;ou,',j " t' \1 l'dl;"



T h. , d . d d , '.,,,1>, ";•• ",,'" r ' '' ' ''~' p'. '
,.... ~h I " ,1>." K" ........... " ,., " " , "h ~ 1',,11, ,t..· It.~ m l.1 " '1' " ,t." 1>...k ,., ,t..,
' ''' ,IM·, ·,II.,' ,.. 1'1.0 ,.·,.",1d".I" •• ,uml"~ ,,,.,, I' ~, ·" "••I ..." h •• ~ ,m11o..,', ,,,,1 ,,""-"
"" t,,,. K. ,,, II ..·,,,, ,lId''''- ,1l1.1"1,,, """ "'''' """ "h·..I, " "-" " " " . '1M' " ." "
....... m , \1.,,,,,,, ,, ..." ,,,',, ~~. ,.... '....,I, '''>I "I••· 11 ..· ~ ,.. "II: ,,0/.•• " d W' ·m
10"...... ' '''''nohl; ,,",II . 10,,1 ,,, I h" ,on· I ~,If.. "'1" H 7A" ""....·(t., t Ioy,
",-,< I ' 1M' '''''I'''' ton i ",,'" ,t,,· \ 1,·"",," ,,, ' " ,' . . ....,-' "'", .." "" ,,"'.. '"
,.... ,nl ... l lm~ "h , 1M. , ,11.01' ''' I'L,..· ! ~''''" .IM· .. . ' ·•.,' .. m n ""..1t
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" "'I: II " ....1. I.. "" "••~ .t.. h "" " " _ d' , h _ ,....
................... I ""'I ' 1 " , ", ~ ,.. Ihr

1 'h" I " .. -.l 'I "", , dl n "'"
tol ,IIo ~ ,' Id , · , " ' " ho· ,.,; , ..
......... 1l..,.. ~ , ~' I~ " ••·h .."h "' , " ..",,1, 'h" ••I .. ~· 1_
" , , . t lM..,, · 1:., " , 1. 1 ,,,1: . ' .. ," t Ih" ,ho "'" "' 1'1' ~..I
"'.'""'h1t...~· ' , IIo ,' h ' ''''· .....t ,"~l. 1 " ..' '''-' ' ,,, ~ 1\;......

.t..mo"" .I'''''I~'' 1Iu' " ', ~ , ",1M.k·- ~••., " •••".. " ,.. _" ..,.. I 11 , ...
I" ~"M.... to, , ... ,'t.' ,,,,,"'..., " ,.... I • ~ ~I ' ho' ,I" " ..,.. , n • , .
"~ th,,,,.l h, ,I,,· p ·ld',1 h,""'': 'd' ..... h." ,,,",~ " . ..,..I ,I•• " ,,"h' 1 .. ,
,h.tn ,,,, . , " ',,•• , . 1"" " I '1M' 10',' ,ho· , ,, , , Un.. ' I I.. ' • , ., " I' 11,,1•
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.,...1 ".","'" " I,;'''' I ,,,.,11, , , I ,.... 1" , ' d..' ",,' I " ·n, '.·,,~1 IIt.l'
<h, 1 '" , ,,,,,.h.,,,~ .. h." "'hl ' ,,, l ln ' " " I I I,~· I". ,~· ·
......1.., 1. '" 1 .. I, . I ' I .·, "ot: ,,, n..· ~, !to "n '" 1M .. ,' ,," >:' " " ..
....., ,, " I n 'ot: I I,..· " ~ ," III , 1~·. h.'l~ ,,,, .,, ' ·' h "
...h t ' dl ' h .. 't~ ,..~ " · 1.. . .... ''''· , ......, , ,, . ,: I ' " ",1,1 ....
........ "" , , 1'" ' · l!t'"~,., ,, ,,,_,
0"" 1 ~ · '~"I"" ' ~ """ h<..-.. I " 'n,: .~ r",h ru ll In ,
...""'~ h, 1hr ,1" ,,,........... 1". ' " 1..",1 . , , 1 t. I 1
-....1..", ' Iw ~ tn-t; , .. '"".......... ...11", 1 1..No 1"'" " .00;" ' 11.
~ " _ ,,, . , ~· I..'lI: I.:r. ~ ....· 1."'" .. ," , ·1..11 h~._ ~ ( .....
... ....... ... I , .." ,-..-.10.. ..... ! ... , _ n~ ...~ .~ 7 \l1I nd
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Th e 571/2 pound powt>r s u p p ly d.'(k .

C h,mm'l-I is lilt" 100h harmonic, "" itl.,·
.li ly th."y vho uldu't P" .I problem . I'. 'r 
h.1pS th t' \...'y W.I!'o in Hn- Ki n ~ ' s ". ' in~

"p ro p e rly adju ste-d." Ftl ilowill~ S.lIl1
fitl on." s d in ,..ti .. n s, I s l,u t., tI tnuu
sc ra tch and n'-n .'ut r ,l!i / .'d th e filloiL
Th,l l in v.. lv•-d ul'l'nin~ Ih., Bt lint, 10

the fin al , co up lin ~ .l s\' lls it in' iml if, l tor
tnthl' pl.rtet.mk (S,lI 11 su ~g .'s ll'd ,1 lin k
e(lupl.·.! It·HIp.uu-l h u lls, r,l h 'd tor 2 v..lt-,
@ 1'>0 01 .1. hut I used .1 lin\.. coupb-d
Tl' \.. lrun il< -154 ""upt'), ,llId hlllin~ th..
buffer , ~ri d .1I1d pl .lt . , fo r 1ll,I.. im um
o u tpu t lndu-a t io n, ,1 11I m I () Ilw lt' rs s inn '
Ijn- h i~ l1t'sl frt"l llt' lle)' h ,md is tl1t' m ns t
s.·ns it iv t, for IWllt r ,lli / .lI io l1. Tllo'n .
cr,ln \..in~ tilt' m'u tr,lI i/i n~ ...I" ,leilnrs
fir s l .111 rho w .IY d ust,t1 a nd then l in '
turns 0lll'n • Iwi ng e-a n-Iu l \0 keep t l1 \'
same ad iu s llllt'1l1 on e.u-h OI1,' ...u .IS not
In disturb h ,1I.111'-'· • •1l1J fin.lIl y ,l.l luo.; l 
ing them in a Httl .. .ua nmc. Lrun ..J fo r
Tl'rU out p u t in dk.lh'd n n Ih\· <;Co p,' , I
W.IS rewarded fur m y tr ouble wi th N ( )

TV!. not nnly nn -10 bufal ...o on 20 m,·"·r o.;!
The sec ond harmonic of IU nwtcrs sti ll

25

m.ll.·... .1 d t·lilli t.· imrn....s i.. n em eh,m 
m-l 2 , ,md 1"111 nu l HIlt" 10 .h l iu ..1 IWlllr,ll 
i/ .l li o n .".11'''' in n ' ,I! l inu- wi th I ;?:Sll \"1,11 0.;
of IlC .rudau t"l ll.11 ,1I1l01ln t of I{F Hoot
in~ .!ro untl .. n lilt' " Ilwr "11.1 .. I .1 !'o h" rt ,
pl .1Sti \" <;cn'wtl rin' r , So 1th in \.. I'll pro!> 
.10 1y ' lul t wh il\' I'm ,Ih" .ltl .1Ilt! ill ..1 no l
IISt' II1\' I( ing u n 10 mt'lt' ro.; . Bil l it' .. nin'
to svcth .u thi ... ,lImo ...1 SO yt'.lr o ld h,lIn
r i~ is ..Iill .lbl .. to ~.' I in IlwH' .m t! b u rn ,I
.It-n 'nl hrih- in 1110' C W .111,1 AM b,lIld o.;
. ·\"t·n h"l,ly "" i lh" u l l" ' I IU' ri n~ Ih .. n,' i~h .

bon: ,I( tj u i..il ion of cult u re.
M y King i-, qui ll' dIN' 10 it s o rigin,, 1

n,nfig u r.l l i.. n yt'l I.. .t .IY. l )t llt' r than th.,
s.md ... t.u c .I i l "l ."~ in tilt" nln, lu l.l tnr ,Ind
th., \.. . · yin~ circuit, lilt' .. nl y ot lll'r n o n 
tlr i ~111 ,11 tcatun-. ,I .1d ,' d hy JlIl I>
C oH tw r ig h l , is .l lr.l n !'o rni llill~ Iyrl' v.i rt 
.l h l.· r. l p,ldto r a round )00 p F in St· r i.·~

wi th lilt' fin .lI outpullill\... 1\ " ,Ip.lt"i lor
\\I.1s"II. 'n put in ",'r it'S with .1 lin \.. in til\'
ol t! d .l y" to Iw lp lIlt' Ir .lI1..mt ner 1,,,,.1
into .1 low i rn p, 'd ,m n ' hk c- the new
f.l n~ I.'d R(~-H .md IH : - I I nMI< Ih .11 11,1.1
iU"1 h....-o me .IV,l il.l b l. · .l lt N Wudd W.tr

.."nlinu.-d n ...1 1'''1\<'



' ho" ...·"· t,,.. I"....·• . • ".1.... ·" " I , ...." •
b..,1 ' ''·'1' ..·••".I"I~,.• ,,," I..' ·• "'1'-
1,1. " .. h i.. ,

I",. ""I....' .... ' I.~ 1,..-Iok . 1"' ......
II< .. I" " ,\ 11 1 11· 1 ~"""'.... 1' ''lh
... 1 I , ,"'" ,... 1.. _ -~r

,\11 1 " IM'. \i." 110' I<.>ot I'I~"

...oJ "Il l 1>.001 '" "Ur- 1 ' 1 h ..
~' l'o 1. ~7.., ,_ ." 10 .......
,\"I\ ,~ '''''''. I ..., ...~ ,"' ,,,.. \ ...

T" ,,- .•II¥ " 1'1"" ,.,1,·11... , ••, ~~. 1 ",)(
:7~, ' " '' h.,,· ,,, "",t" ,,'~,~ 1 " ." II...
",,,,,",, ,.. ,1" 1'''' I" "" " . " .• .• I .." " .
Ul' " " "I 'ho·. " h ·.·.. ' "I ......" ,,' 1... ·•·...1. ,,,
m..' ...r- " n""", II'" • 10" I, • • , "n.
rl,,~,.. I h."" ,' , Iho" h", n 11..· "
,""-"" ,"' ,I','"", , ,,''''1. ,, ',~ II.......1.
,,,..1 - , ,,,••t,,,· II"J ' l ho' .'''''.11''
" .. . II . ", .. ." ,,-, ." ... ,1 ,.. 'I~ I ...,.. 10
.... ...'·1, .. ' " ·" ..II .~n ' ·• , tw..
" .. ,,,,,,,,, , h ,m ,.. .. .,"'". , j ... "
. ...1 1<1 ,, 1\, ..' ...·11 Il.o 1" •. "
1< 1 ,1>"",'( 'ho' "" 1 .." , 1\..., ...
,', 1, ~ ."" •..,; '''t<.. ~...l ' ho ·
.......~ " 1""'" ul' nd " ...
" 1\' ..·. '10 , II .... ' ho· " , ...l u ....
on , .... ...I ".~., , ,,.."m~I:-'" ""1
........ 1>,""".,; ~ , ' ''" ho... ' lho· , Iu
.~, ,,... \.-t ~, ' 1 I Il~' "um ·' ,..
... " .... ""..,-..110" ,·' 1"~ .....
, .. ' · m w.·,~ " ,,, •.,,- I<,w I"'"''

11~1l.. '~II.·" " n"""11 I ·
.. " I II " . • " I: , ,"~ ", ...... 11 ' " .
'h.,' ,.....1.. "" 1'<' ..." , "".. d ""1:1•.
, n 110.. , •.""" 7''' ' ~ .",,1 .... , ...." " .
II",'. ' 1<..1. .h l ,..... ,." . J 'd ,I••I'''·. h,,1
" ,,' ......t $1'" .. ,,, I ~ ";" "·'I~. ",,-I~

,,,~I ,.•n .." I.. I"'" ." h I I~ ·.' " ','''' " ' 1' 
..II , I'" " "' I~"' " " , , I " · ,~· ,,'h ' " " " ..t", ",1
,,,, .1 """ It ' ''I''''''' ' ..II"" l~ V "'11 ' '' 1:
I", ~17; ""',, .,,1,1 b"" ., h ,,11 1,1"",.,11
,,,II,,,, "' ~ ,I ."" ".'''' .' ,,, ,II ,,,,,.,,,,'.
,' , I" "" ,.,,: "· "hIh., \ 111 ./1 1 ,'"'11'''
"',', ~I ~ '"' II,,· I.,,,.,,. '......A , " _,
w ••" , ",,' .",,1" ..., ~ I ,, ""! , .. " ' 1
'w" "I" ,.", .,l~.", ." ".."h... J ..

1·" , ,1 ,, ' { h", " ,\ ,,, I Ih," " " " " , ., ,, '"
h'" ,,' "" '7" I:' I,~ ,· Ih., 11... " .., Ih'll,
I<."••t",.",,·,. ~h , ~ ,,,,, ~" I k-" ·U".'
,on,1 WII' ,.~,.". 1, ,, ,, .... ''''."1,.",,,. "..,

~,,'ho '~' •..1w. ~ • , 11"' .
" .....' , I>u m, ,n IIh , .
~.·..n~ _ 10 " ' , I>" " ,
... ,..., " ~ , , · " .. ' 1 • ·"
"'ll;h'.no! "' "'1' ' " ".... '" , ....
...., ""......,,~I.-, ..

rb. ,." ..d" M, '.I"b. ~ "'0""'h r' '''''.' r'.'
l w " ... , ,...." I~"" .h ,' , " " " " " • •" .•1.
•1'. ",.,1> .."~ ,,, ",,,I .",.1 • ",I.••,' .m,1 "

"." .
A. "H' ,." ..~. ",'On ,', r-"''''''. lho·

" m ll;:;7<." '.1...,.1>11."",, ...,1 ....t I" ...
I ",,,~I . ho. ' . ' h." . I.·..· ,,, ' " 1>,...,, 1. 1. " ,,, ,
, , .... I " . Wilt 11 ."1",, ;I"t-.-
' ·m.,,1 I.'''.''' , ,... ,,,,," II ,
1" , ,,' ' ho' III ~ I., ~, I , ~ .
,,, M.~,,~ ·, l OI .·, ",".~ , " ,,'
"I ".· " ....... 11>. ' k.... "" J u l'
..... "111 "~"'''',Il.·. " \' 111 .·",l>Io-m
... kound · h I' .. · ......... , I ,

.. .·11 .0\ , "._ tho-r..'u' .

... . . ~ '"", , h .... I 1 1" " 1

...,,1"""" .... , tor Il l . \ t..luut, ..J I· · ..
'iou1'J'1, 1"... -1 , , ...1 'ho'" , ..
~ ~ I ' ..." rh.o, n.~' " ~

- ~7~ - ,,1.·1 "" t,,,. ,,, I,' "
M,..·•· 1... .,.;.. , ' . I,m " u...." .. .·.
w , , lho· ,,".m.1"m"
U'i. , . r l,m I -.h.". " .n , ....
,.. ; ,1. lUI" ""111 11~ 1I".,' ..II '••"

All n" ..·" ,. 1, .. , , 1.... "I.· It...
t..",,, ~7"0. ,." , U......1. ... ·' I~ ,;", ,,, " .
..... II,,· .... ......h"" ,,' I"·,,,. ",... w "I. .,
" I..·.. ,I It'.·, ,," ,I,,' ." , II" " , . ,..J".
n"., .1, . ... ". " " . th .'" I"" . h ,w· " . ' h"
,1...1 n", ? W.''' . ""'.'h'" "I.".,, '"''
" ""I.· ' h,lI l"'" "I V7111 , " I I" """,,,.·,1,,,
In ,'" ~ ,, ~". ' '' ''1,1,· .., I,.h' " ,, 11,,'
II,,, ! It,.,' 111"",11 , h"Io-I'h ... ,:1< 'h."
"M" •., ,.',,,.,'.',, Ih," h,'"" "." h i ,,,''' '
. ,,,1 " '" 1,1.".· ,,' 11."..• "'••.Y' "th". '"
'1..· 1.....·' "" 1'1,1.'" '.· to" . h",~ ' ,,,I.. ,,,,
,,,,1 ..1,h,' ,,,t,,· ,'" '.'1'1''' '' I",,, ' " '' hn
II" , I. ·~ Ilw , ,,,,' "" I. ,j, .",~ ." " ,,,t~ "J
1:"" " I""~ '."Ioh ,," ,I,,· I"'" •., ' ''1'1,1,
p.>..... ",,-.' .. , ..,., . " " ""',, .., , "'''''''•....ou, ..·10 . 10 I' . "'I.,'I ,, ~ , ,,. ,', I".·. JI
I,-~,'.- I""I:~' 'ho' I I" , .. II ,,,,,10' t•• h'
.. ul "'I ·m .I " ·."n ' oul 1 ·,,·1.,
'" ,II, ' II ~· It ....' " I'ro -
.... ,,, , .. n. ...", " , ,"~" '" ,h . n
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Sir kl" ,llltl Sun Kid i,l' lff" rt'd AR I -[ T s <1 '"

1,11,' ,I"; I kn'm1>t 'r 1'1·16 in ti ll' '!>201l1o $2·1ll
r.lIl~I· . [lu i hy 1.11, ' I'H 7. all of tlu- rc••".lIl
.rbly <!, ...·, ·Il l, !II, ."lil llll tn h i~h 'ptl\\'I' r r i ~ ...
on the- s u rp lus ma rke-t we-re lUll); ~Il llt ·.

and th" u ' W.I S no H ,.I ... lIl.I i-ll y prin ·d . rue
d unn '.... 'wl·r,ftlm nwrd .llly IT1.l11ul.ll lurt...1
tra ns rtutter n il l ilt' ma r ket.

In ln IIl.II vlliJ , 1...·0 I.lundwd t ilt" 27~ 

w.l lI ( ~ I ..I...• Kill ); . A I $351.4<; fnr .1 1.. .1
and H il ly S2S mnrt' Ior .1 11 .I S ...·1l1l>1,...t
version, it w ••s d ,' ,Hly thebe-, t w ,l lho PI'T
d ollar \" . h ... .11'.li t,h l. , in lIlt' IIw d iu m

powen-d tu-ld . It d id n"' have th, ' ...o
ph is li,·.II....1d,·si ~l1 . p.u k,l ~i n );, VH ) .IIHI
\·,1...· " 1IIl 'w-up nf the Cu ll in.. J2 V, bUI i I
d l' liv .'rl't! m OH' t han t win ' till' output
pnwl' r, i l .. .lllt Jin b.llIdpd..... W.I-, wi dl' r
~1I it .... lum l.,d lx-ucr o n phOIW, i l W,I...
Iw in ' , l"o h i,; .Hld h.rlf ,lg .l in ,I.. 1ll',l v r
[which d id n ' t h u r t it... i n l ,l g . , ,II ,III i n
]'1,17) , ,lll d i I w,e , ,I h uud rl'.! doll ,H" I.,.....
l''' p, 'n ..iv.. . No l .' v" ryh"dy W,IS r u..h ing
to ~ f'l'nd 111.\1 .unouut o f nWlll'y , 1' ~Pl' 

ctatly wlu-n Co m m a n d t r ol n sm itlt' r..
were lll'}; i n ll i ll~ til nlllll' {l11 tlu- ma rk et
for pl',lIlUt... , hu t t ilt' 275 Kin}; ..s l,lb ·
li ~ h.,tI ,1 1ll',Jt nir hl' fo r itsd f in tilt' h",n
rd.l i.. lll.lr k. '1 ,m J W,ISso ~ucn"~~fu I th.11

it W ,I~ d l'vl' lo p l'd i n I u r n into il... d in 'I '1
t1 . ,~\·t'lHh' ll l s, tln- ,lOll .llI d 500 "'l' r il''''
( :Inl" , Ki ngs .

t k-n- IV, '.I It' , .l lm " ...1l ivI' .1. ..\ ld .,... .Int! ,
.K"o n li ng I" I I ''', SOIllt' Iw t' lll y , 'i,:h l
thousand C ltl l... K in~... lan-r. 11'0 is ...hll
g.. ing SIHlll);, Ih"");h Iw );.I\"t' III' we-a r 
i ll ~ how li . ,s .1 h-w yl ',lrs " ~ ll, .1IIt! lu-
lUMBy 1M... h is m u -um. \Vll r lti I{,ltli"

L ib... morph 1 inl 1 JlI-... luH' dMin o f
con surm-r el t eonto, I , u ll t"l ~· when I.t..,
rd i rt...I , .In ,1 lin ,l ll y . l i...,' r pt '.Ir....1 ,1110
~,' I h,' r u nth 'r p n ......ure lr.. m ...till b i};Kl'r
t" nm pt'i ihl r.. ti h' C ir,' lIil C il y and & ':;.1
Hu y. lIu l l Ilt' };ft'.11 Clol.... K i n~..., .111,1
Ih.' l r 111I1,' hrl, l lw r C h.l lTl p i.,n..., S. 'l>u l:;.
,111.1Chwfs liv....n .ll1 .1 r .. nriu ue tohvcn
u p o u r A~1 p ho llt· l n ..lu. 'ut"i..... ,lil t! C \V
h.m d s wit h t ln-ir ~ll i id ..ig ll.l l... . At 5(1,
m y W I~ 1. 27" ( ~ I .. ln- Kin ,: i ~ loo k ing ,J S

tl lll ll).;h it m,l y wl'l l lh '" ,1... 1\lllg ,I'" 1.1' 0 ,

him-a-lt . So III lIlt' '27, .1I\d I" 1,l'o , Il'\ 's
,l ll lill ,111 li1l7 ,\1111 S.IY, " 1. 0 11g Ltv .. the
";ng!" [I{

I{e f e rt' n ct' s
I ) Jim Mu sgro v,·, ~ F.l n' w. ' 1 1 III S,1111
Fidlllll', WR I: s( 'h id En~i lll"'r :' }; I{ IttN ,
S.·p lt'm btor 14'10 .
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Have \Ve Co me .J Long Way ?
-10 Ye.l r~ ..1 R~,j i" [ ..olu l i" n
I ·~ .I I

h y I'd "' .11 1\. Wtlh ll,.lN
2'I'lNI ~~m i ...." d ..... " , I I • .

..~..I~ ("b,~. (-A""I"l -I''''''' '

M · J........... ..,~ "". ' ''''- \" ,
, ~'M·' no_' 'hoM' ' ho...· .. , ~ ,

. .......~",,' v.-...., ,~ •., ....I"~ ..."I ,,, ,1.."".
' 1',,', ' "'" I", .. I,,·.. I • 'M,I,I I~·"" " ." ""1:"
.,,, k·,,,.,,k' .. ' "W,'II , " " " ., ,.,,,,, "" " ,','
".""", \ .." "". ,,,...,,,,,: ,,,...-,' ,,, ,,,,.. ,,,.
,I.., . hu' " " .. ', hl d , ,I'M· ,,, " .., " to
,,, w.., "" ho.,~ ..... ..' .. 1.' '1,· "''''
'I" J._ I AM'" M ,"" ", ..,. ..,,~. ,..
l ho· "" , ..,. no_ ", w ,I .
"" '-'M' w..". ''''''l': .Il "..
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Fig u n' I. 8 10ck di"g roiRl lit ,I s upl"rhl.'ll'rod yn l' re cei ver. Vi rl u ,Ill y .1 11 Tt ' ''' j V€' N '' re
ba sed on Ih is d es ign .

•

dcr USn'n IT.I,'1142 14·1'1t-S1). lhave-pc-r
sOIl.l lly nn-a sun-d ruu... , tl""rs ol l{-:NOA's
,II -l-n d Bs. Ihi.. is .l ~1 .. ,,1J-Il d B.. 1', 'lh ' r
Ih.1Il .HlY n llwr r,!tli" I h.I\" l....h ...l • ••1.1
.mll m-w. A ' yr i,".l] C" lIins KWfo. l ·~1 is
Iml y .Ibnul -IJS d lk So. w h.u n1ol h ... thi..
41)..y,·.:ar ol.l I'l(I"lI .1O(hor h. ?

Tfu- rva....n .. ,I T, ' "roll.I!>l y Ilt' l th.r t
sim p !.-. If it W I' fI", th., prob 1 " ll1 ~ t o u l.1
t>.' t',ls i1y inn.rpor.l k d in to Ind ,ly ' !,; T,' 

cciv ..rs . Obvtoust y. th., m,'jor p rohl. 'r"
n lll fron t in~ rn,l lIuf ,l r IIITt 'r !'; " " I.l y i!'; , ·,,~t .

M.mu f.K tll rt 'T!'; would h ... . , to deliver t ilt'
t>l'Sl v.lI m' It I tilt' rustonu-r SIurN) I ml.l ~'

is rbc t"lui v.11,·nt of $ 15U thirt v Yt'.H'"
.1);(1. St. w l1.lt t"lll lI J .lIl t· pi ..... up Jt.l yt'.1 rs
J); tl fn rSl 5U! No t m uch . M.lyh,· .111 [ i... .
75.1, o r 1It'.lt h "'i! DX ·htl Ir.II ,..mitn-r w i Ih
.1I IR- I (Ill Tt ,,-,·iv,·r.l\ ·rl ., in ly in n-riu ...01
vahu-, W , ' hl'l 'lui lt' ., bit III" ..." d ,l ys , W. '
jllst d on't );t'l to p p,' r forr n ,IIKl' unle-,-,
we .H" willi l\~ In p,l y fo r .1 I l.l rr i.. .1:!on
o r Ten Tee Omni VI. Tht's "" ~rroh's

sion .l l ~ Tt,t"t' iVt'rs [ tr-an ......·. ·in ·rs ) .III ~ll

for .1 bt llJl SStXI() .m t1 up. Thi ... i!'; nn l t tl
mt'nti"n t ilt' Co ll ins I tF-KUst' ri , 's wlw rt,
if you hollt 10 .IS"', you ,'.1I1·t .Iffo rd il.

Rr Fron t End
TIlt' I{F t rou t "Ild i!'; prob" I.ly r..... po,, 

..ih l,· fllr .1~"' lt t po rlinll n l Ih, ' Tt,t"t'iv.'r 's
~It' Tfo Tm,Hl"t" II Iht' fru rll .' 11.1 is over
1, ,,1.1,,1, th, 'r ., is n..lhin~ in lilt' loltowil1~

~ I.I ).;'''''' sh, .r l , .t.lrti fi, ·i.11 inldli ~,'nn· tlr .m

.Kt tl l C . lli, whicb can f ... lilt' ...i~ n.1 1. Til
p rt....·T\·,· Ih.., in lt');r ily " I lilt' s i).;n.l1, an
itl" .11 frtl"II'nd d , 'Sirto:< to h.w ., lilt' f.. lIow
in Vo dM r" .-t.-nst ir s .

I . I l.ll1d l. ' 111<' w.',l "' ,'~ l ~ ign"b an d yt'l
will nnl"v,·r1,l.,d with s lron~ ~ iWl.l b .

2. TIlt' front-t'nd sno uld hold ib "\\I ll .

At ;C (,mto nl.l lit" ).;.Iin """,ntr" l) is nol .1

...u b-, tilul,· fllr .1hi~h tl yn,lm i.. r.lIl).;,·lronl

" ntl
,1. llw i rll nl"nd ...hllUld I...· .1.. lim'.n .l ~

p, ,~..ih l,· .Hld 11,,1 in lrtllhln ' d b ln rti " n I"
till' m, ,,I.,],, ,, ..1 ill"o lll inVo w.rvetonn.

·1. If ,IllY A<:C is I" be- u ... l,d ln thc Front
I'nd , il should rio t aff....·11I1I'hi ,l sin~ of t lu
i ro n l -t'ntl .llll pl it'i, ·r or rni\t'T o tlwT\v ist ,
dislt. rl i"n r n"lu"b result. TIlt' A(;C ~ i);

1l.lI ..ho uld llt.. u......I I" nlll l ro l .1rr" gr,Jn1
m.lhl ,' si ~n.1 1 .11!t' llIl.1 lt lr .

I ~·t"s In.. ... .11 Ill<' lirsl issut' . C,·rt.l in ly
o n.· , '.Ill bu ild ,I tr u lil .' nd with plt'lIl y tl f
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Ftg u re 2. Schem afic d iilg r,U11 of th e front e nd II f ... Cu ll ins 75 S3 .

Th ,'H' isa f lInn y s lo ry 111.11 gP"s a lon g
with tha t . lhca rd IIMl w hen IIll' Sovi l'ts
Sl.' IZt'd .i n [{ -34()A in II1\' mid I '-I(,{)':;, tboy
wen- .'I ,lkd unti l Ihey loo ked inside.
Upon look in g <1\ It ll' llVl'TWht·lmingl y
cnmph-x ('<JIll S ,lIu l g l ' MS, lh.,y dl'ddt'd
thei r tinu- anrl l'Horts rould tll' spent
else-w here. 'I'lli' So vids l"opil'd Hl,ln y
U.s . p rod ucts (or f hcir mi lilMy b ut yo u
wil l Ill' V ( ' T fi nd . 1 nJ py uf .I 1~ ·340A .

TIll' pu rp ose of llw C AM gl',lT is to
transfer the lirll' .H mot io n o f tilt' main
tUllin~; I.: l1oh t tl .1 NONl.IN FA I~ n-Lr
tionshi p to m.uch the tUll ill~ of .1 (,.Ir 
lieu I.IT ind uctor nr- (".Ip.H" itor . Th is tech 
niquc maintain s pe ,11.: "I' rfor m.IIKl' re
~.lrd l t'ss of where one i;; 0 11 tilt' band .
CAMs take od d s lMpl's .111.1 s iz ,'s .111.1

wcr ccmpir tcally der ived ,IICollins. Th is
W ,l S a nlt'eh.lnil·.11 1' Il~irH'I'r · s n i~h t 1ll .HI' .

The {' n~ i r1l'e r s at Co ll ins r h,lrl)o; l'd th l'
coursv o f h is tllr y. It W,IS t ill' Tt' l"l' i\'l ' r s
that we re d l'veh'pl'd under the ir d irec 
finn th.rt rn ,lIl .I ~I'd ttl i ntercept v i r-tuallv
I'vl' ry SlIVil' t an d Ch i n l '~" llWSS.1~1' t ran s 
nutted ,1\'fllSS th o I IF band.

DOL'S IIll' CA M t Ull i l1~ s ys k m work?
You bet it dOL'S, b u t ,It.l h ig h n's t , Bul
cos t was I1 I'VI'r ,II10h jl'd d u ri ng the cold
war. There were about lll tl,O(lOof th l's l'
Tl'cl'i v,' rs nhl<!l' 1", lw I'I'1l IY5.l wi th thl'
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la s t b,lldl duliven-d 10 the U.s. guvc rn
mon t in l'l!'I-t. YI'S, they a re Ilot on ly
bl'i ll~ used ill m il itary s h ips tod a y for
Tt'n llllh1 iss ,lIKI' hu t they <ITt' s t fll bl' in~

ins l,l lll,tl in ncwly dlristl' lwd s h ip s .
Why ? Ik l'.lII,;" t11l'y WOI{K, ev en under
1111' rnost ,1\1vI' rs ,' co nd it ions. Tht'sl' re
o-fvcrs IMvL' s l.: ir t s,' II'd iv ity 111,11 is ,Ib
so lu h ' ly u nlW.lrd of i11today's consumcr
ty pe receivers . W ith .<; r m-ch.u'rical fil
ton s fo r v a rious bandwidths ,111.1 0 111'

rrys tn l filter fo r na rrowba nd C W work,
thero h,IS III'VI' r been .m d perha ps never
willhe ,1nether n 'cd vcr as s II pLor" .1Sthe
1{ -3YOA . TIll' U .S. go vI' TI1 l1w n l ha d 1Il
(,IS fol r ,lS I knnw ) con t rac to rs work on
IIll'sl' to nu-c-t , It-111.1m l , .111hough C o li i ns
W.I S th e nri gin,ll d l's ig r1l'r.

TIll' fir st .ittrihute tl1<1 I,1 us er nouccs
about thi s receiver is tln- w,ly s ign,l ls
jus t pop in <lnd o u t when tuning .1 sl~ g 

mont. The prim.i rv fl' , l ~(lll fo r thi s is Illl'
superb nu-ch.nric.t l filter,; wh ich w vrv
des i~nL"d by Willi.11ll$ ,l b in. Mr. Sa bi n is
s t i ll n lll <; u lt ing tod,ly for Rock w e ll
Co ll ins. TIll' ,; u b i~'d l,f mech ar ucal Iii
tcrs wi ll be fu r th er di '; rl ISS l ' d in t he
sect ion o n the IF s tago. t F

!',HI tw u wi ll b e in n t> xt m on th 's is s ue.
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Up here in t ill' !>,lc l-wood s of , . 'n l r.ll
Canada f...w kn ow o f the I.'xi stl'nn ' o f
AWA. Even few er ,Jr, ' awa re rh.rt t lw y
Introduce intr ig ui ng con tus ts, s uch ,IS

the cu r ren t 1929 QSO Par ty . It s u n ' go t
my a tte n tion and sOlin ,1ft-' r t ill' fl'r t'ipt
of Firs Feb. & M,lL '<)6 is sues, cont.un
in); Bob Denn ison's inkn'sl ing .Hl id,'s
on the s ub ject, t d cc tdcd to d i ve inl!) Iny
ex tensive jun kbux .m d \Te,ll,' ,I 11<Hl k y
oscillator rny self!

Th e initia l vl' fs ion W,IS vI 'ry simila r
to nob 's (sel' scb oma uc Fig u rl ' 1). I US\'<!
.1 45 l riod l' ins l" ,ld o f h is 27 ,Ind r .lf'lll ,·]
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d;3 ; B.J,):P 5 ET.
C '}. ~ 8 MJp 5'':EA.!J.
C I • UN,"/N':: ,

I IV f.,. 'd. The ro mbin,l l inn of LI (1'\ ull )
and Cl , C 2 & C1, w ith values s how n ,
1I1J ~l' S it p llssibll' 10 s l'l t ilt' r-ente-r fr('

fl uency eX<Klly ,II J SHt-l "11/_ with C l
pro vid in g thc rig h t .rmoun t of
bandsproad. Loca t ion uf the rom po
m'lll s is not rritic-al: jus t keep the lead s
,IS s ho r t ,IS pllss ib ll' .

TIn' un it pn»tuccd .l bo tl t 5 Watts o ut 
put i n to ,I S2 O hm dumm yloa d .
LJnshil'hkd, it eurit ted "lhHl~h ha rmon 
ir s to ,-rt',l t« Ill' .Jutitul flshbono pat terns
0 11 our TV in th e Ii 'l i l\~ room a nd p ro b
.lb ly on m y two nl'i ~h bllrs sets as wt'l l!
Enc<l s in f; tbc unitand f;roll llli ing S,lllW
reduced the TV] v irtua lly to zero.
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Front v iew of the .f5 11.lIrtley.

Rear vi l"w (If 4 5 II,1rtl t" y .
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!"runt view of the lI i-Z tun er.
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Fron t vie w IIf th e T-ItIO I·r.

ln te r tor view nf till' Tctuuer,
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Fron t vlew IIf Mn nimol !<"h .

I

In lt'r ior view nf Munim ah-b ,

Two :t S Mil l. ,m lt' llt l.lS ,Jr" ,lv,lil ,lblt '
rn m y h,uns h,U''' ; , I half-wa ve- ('nd -It'd
longw ir, ' (Marconi} .Iud ,I h.rlf-w.rvc di
pol. ' wi th ,111 in put imp,'d.lIK " of ,Ibo ul 70
O hms.Tom.urh till' "l llplli " t IIll' Il ,lr tll'y
1o Hit' I li-Z M.Hn 'n i , I lu ning un it ,llollg
convcnnonalliur-, W,IS,Iss,.'mhl.'d (Fi g.2) ,

1.1 h,I S 30 turns .. l it IS l illl1l'd <"llppt'r
wire wo u nd on th,'n'r,lrn ir fo rm outof
,I BC -17S lu n ing dr.awr-r , 1,IPf",d ('v.' ry
three rurn-, f ro m II1\' top, .J. tinw s , ,Hld
con lwd .,d 10 S2 fo r co urse tu n in~ w hit.,
the V.Jr i'lh ll' cap.u-itor p rllvi dt 's tilt' firu
tun ing. 'llu- taplwd nllip lin g co il inside

tlu- er-r am ic form W, l S n ' I,l illt' d a nd c-ou
,wd,'d 10 ,1 (, ' pos itil lll s wi tch S 1, so tlu
co u p ling ,",111 1", v,l r il·, l.

To n ll ip l., the 11 ,l rll,'y to t h l' d il'" I., I
b uil t , I T-n lll fig ll r,l l i" n t lllw r ,IS s hown
SCh t' nMl il" ,l lly in Fig. 1. W ith ti ll' V,IIll l 'S
shown it' s I'" ssi bll' 10 lll,l !l'h tilt' Stl
tIhrn output 0 1 the t r,lll sm1t!t' r to ,m y
,1Tltc lllM wit h ,HI impl' ll.IIU"" lu-Iwer-n
,l p prll x. S ,m d lOll lJhms . [,2 in th is u nit
W,lS .ui d cd to f" nl m y l rt ' l(u Plll'y
counn- r, p ro vidi ng Ill" w ith ,lr nlr,l lt'
I ll n in ~; ,m d Irequcru-y tl ri II in for mation .

A 1 .5 Mill. low -p.rs -, filter W,IS
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pl,lIuwd .IS <l 110t/1l' T;!l'l't's sory . Howev e-r,
the pr op e r ;;hidd ing I I I .111 u nit s and tfu
sha rp lu ni n g . 'h,lr .KIl'r islil'S of t ill' ,111 

tcnna IUllers were d\ 't'tllt'd mort' Ihan
sufficieTl t to prevent TVI.

In order to IM"j I it ,lk till' tuni ng pnKL'
durex , " version o f t ill' v cncra bh
"Monhn .rtch" of till' l' ,n ly 50's was put
logl'llWT,1I1 l! mod ifi t,d 10 ensu re prOpl'!
operation ,II 1I",I-pllW'" ill lilt' .15 M il l
band . AlTord in g ly , sensiti ve (50 u A)
mdt' r;; w ere tis ...! and ti lt' h 'n gt h of tilt'
pickup wi re (in sid t' lhl' 52 Ohm n ", ~

cable] W,l S extended tll :>6 im-hcs . lull
scah f " ,ldin~s c.iu Ill' oht,lilwd with
pnw.'r ,IS low ,lS J W, [)I'DT swi tc h S I
ena bles both motors In he b.lI ,1I1H 'd , if
so d,'s in'd, to show the .u-tual f,l l in o f
forward and rl'l lt'cll'd I'0W,'T. In pT,le ·
tree. this is no t ft' ,ll ly required and 111l'
Ul rueter ( I~l'flt,,' h'd ) ,"111 be st'! .It ,I

mu ch higlwT s l' lls it ivi ty th.m the RI I
(Forward ) nu.ter.

To sot the I H I lput cou p lin g coi I {load
ing), con ucct HIl' output o f lilt' tr.urs
nutter It l t ilt' "Moni match" i npul ,l lld i Is
ou tp ut toa 52 Oh m dummyload . Turu-
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lilt' Ir ,lI1s rn itl,'r tot he d es! red In" 1uency
,111.1 adju st till' outpu l coupl ing co il fo r
lilt' hi glll'sl Forwar-d r" ,ldi ng concur
re-nt wit h t ln- lo w est R"th,, 'It' d n ',ldin g .
lh i-, ,ldiu s llll ,'nl will ,1Heci th r- ITt,·
lj u l' nc y ,lilt! this s ho u ld be- ,'orn'dl" l.
Any dhll1 go' in till' po-cition of t ill' lo.id 
ing nlil willaf fcc-t fht- fn''1 Il'' IKy. ho w 
ever ,1 dl,mgt' of tn-queru-y fro m 1111"

1'lHillt tlu- hand to II1\' other wi ll have
barely .my infhu-nc-e o n thc ;" ' lI ing of
ttu- output cotl.

Remove tlu- d urnm y lll,ld and n ll1l1\'d
the ,11l 1.' IlIM und t un er to tho
"Moniman-h". ['TlKI'I,d 10 tunc tlu- an 
teuna (.Hld vv IIl'H ' ,lppl i",lblo' , llw 1'011 
piing cnil in the .ur u-rm.i . tum-r] .1g, l in
fo r Ih., h igho's t FOfWolTd n'.Id in g r-on 
n ITTI '1I1 wit h the lo we s l lh ' t ll'd t,d rc.id 
ing .

Three cll l' r e rcl .u l s ll,.' 1 ho\,' s (t'X H "

1,1 Y co ve-rs) W,'TI' .rv.ul.ihh- fr o m my
jun kbo x , TIll' lwo tuners and the
"Moniman-h" we-re conxtruc-tc-d 1<1 fi t
Ih ,' sl' boxes ,' x.K ll y , providing ult l m.uo
sh i l'ld i n~ and ,1 vl'ry 1lt' .11 .1ppt'.H,lTKl' .

Any powl'r s upply 1",l p .lb ll' of dcliv
( u n l in lll· .t u n P"f\l' 39
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