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The C K·13. "'wt" . 'tl u rt..sy"["",wl,1 ( J. I' ,d'.., s<I".

I

1919, fn llow i n~ WW I, ttu-ir m ind -M"
was sl ill in the s p .l r l N .l . I' rl'ssin~ m ili­
ta ry ~l t·m.lIlds had s ttm ula n-d th.' th ··
ve lopmt·n l of vac u u m to bes , b UI a ma ­
leu rs and foldio eng jru....-rs dli l e s t ill 1:>0..,
heved Ih. ll radio dfid" ncy im p roved .11
longc W.lVdl·nglhs . Th ey rt'g.Ju l•...t I h.,
sho rter wd vdt·nglhsas u~· lt·ss. lnJt't'lt.

the Rad iu Ad o f 1912Iimit•..J dmdh'urs

10 the s ing le Ir.lnsm il li ng w ..lVl'1l·nglh
of 200 mcn-rs; ho wev er, s inn' d.'cu r.l lt.'
freq ut·ncy -n1l'.tsuring d e vic es had yl"
10 be developed . ama teu rs operated
rounnet y . with im p u n ity · .i u ring th.'
pr ewdr yl',U S Iro m 21')(1 to a s l(Jng .IS htKJ
met ers. l.l l in l-: care 10 a void s ig n,)ls of
sh ip s .J! St',l .lll d other commcrcta l ser­
vices .

Tw o di squ il'lin~ ci rcumstances d is­
ruptcd po st wa r compla cency. O n till'
one hand, ama teurs were tlhl i ~l'd to
abide by lhl' 1,IW w hen the IIt'W phe­
nomunon of b rtMdc.lsl i n~ e nc o u ntered
SCVI' rt> in te rference fro m thei r tr a us mis­
stone. On Ihl' other, ama teurs Wl'n'

forced to co ns tdcr w a veleng th s sho rte r
Ihan 20() ml'lNs as a mea ns o f t'scdping

5

tnte rfvn-ncc frum urn- armttu-r. A spa rk
t r.msmitter, for l'x ,lm p ll', b lott ed out
hu);t, s .'g mt' ll ls of Ihl' radio spect ru m,
.IS.I fu ne t ion o f iIs J b l.lIlt·1' frum rt"t·l'i v­
inl-; dpp.Ud tuS.

Effll rl s 10 resol ve llll' inh'rfl' rl'nn'
mes s 11-.J amateu rs III t ill' contin uo u s
wa ve transmit ter (C W>. ol product o f
tu b,' tech nology. Am.IIt 'urs Iound that
VidCW the y co uld Ir.lOsm il f.lr l tll'r w ilh
I.'Ss p OWN, .md , s ig nil k .lll i ly. w ith tess
than ,1Il1' percent of lh.' band width of d

sp.l rk Ir.1Ils mi l ll"r. M,~I .l m .1 1 1'1l rs .lI lhl'
l iml' uSt'd mUhlr· I-;I'n t·r.llnrs ,IS r uwt'r
s u p plies, w h ich r " l raw AC o n the
p l.lIt's o f trd nsmiU il1~ tubes• •1nd .1 nice
25-, 50·, or 6{}·cydt' note ( 1Il s ig ll.l b,
which, in tu rn.l'lT.l h lt'J them til becop­
i.'d h y n o n-oSt·i lJ.ll in); d .'h't'l ors .

C W adhe re nt s f,K I'd problems les s o f
s ig ndl ' llI.l lil y th.m Ilf S i~ l\ ,l l s t,Thil ity .
( )sc ill.ll o r-arnpl ifi l' rs , wluc h istl l.lll'd
ost:i ll.t!tlrs from anten na v ,l~,l r il's we re
yl't 10 be inve nted : co nsequent ly, when
w ind or w h a tev e r led to movement ina
trdnsm illi ng a n ten na , tbc wavelength
o f tbe Irolnsmittl-.J s ig n.J1 W.IS .l fft"C ll"It.



Alfrtd II . G rtbt fro m prtv iou s p" ,;t

Grebe oit oibnul 34 ye.llS uf age,

St.lb ility WOlS pollik u lollly M UIt' in re­
Spt"C1 10 rec e iver lunin jo; . A ma lt'u rs in
tbc im nwdi.ll t· postw ar yt'.HS Ust ...[ .1
o ne tu be, rt'~t'nt' r.lI iv t.· set hd vin jo; vari ­
omcters in the jo; r id and ridIt' c i rcuits.
Th e va riomcte rs workt-d w el l wh"n re­
ce ivi nK s p ol r l.., bu l we-re in .,dt'tf u.ll t' Ior
CW It't.·"t' p lilln . Antt'nna motion not w ith­
s land inK. ha nd m t>v t<mt'n l.J1SCl a lft"Clt..t
tuned ci rcu it s Viol body ca p.ld ly. O p ­
erators had til tot'cum!;' prolc t ic.lI ly im ­
mobile and Ct',lSt' b rt'.lth inK In hnltl .1
s ig na l in resonance .

The sl'vl'I ily of the s la bi lil y prob lem
It,d mdllY.IITl,l It·u rs 10 ques tion w lu-tlu-r
CW 1r.insmtttcrs and Tl'C",iVN SCtlll itl b t'
ma de s u fficien tly s ta ble 10 pt'r mit tw o­
wa y co ntacts .11 <I wa velt'll~lh as s ho rt
.15 t'Vt' IT ZOO meters . Ne vertheless, the
lon g-rang e adva nta ge s o f C W ov er
s pa rk w e re appa ren t an d q ucst ton s
a bo ut s ho r t Wol ve act ivity we re corn ing
into focus . Fo r exa m p le , w hy d o s i~n"ls

jump UVt' 1 n t·.Ir s id lions 10 rea p pt'ar at.l

•

Krt>a tN J is l.lnn'? fl o w d o
seasons a tfcc t shon wave
tra nsmiss ions? w ha t is Ih~

rd ., lio ns hip between f.,J inK
a nd rt'li ablt' co m m u n tc a ­
l io ns ? W hy Ju rendi t io ns
ch.m J;l.' be tw een n i~hl and
Jay (f1t·IlI\Y. 11I25 )?

Ama teu r s thus p t' ISt"­
vcrcd in a ll t'mpt in~ to un­
ders tand s ho rt w an'S. A Iew
ama teu r s la l ions in 11121 -22
we re ho-nscd 10 experiment
o n 175 .mJ IHO md t·IS, .lnJ
a t ,I na tional ra d io co n fe r­
vnce in 142.1. Iht' US Guv­
ern nwn t permttted a ll a rna ­
leu rs tu u(l,' r .\l l· lIn W,IVt' ­
h'ng ths hd w l't' n 15n ,m d ZOO
meters , and SOlll t' s l.l t io ns
w it h s PI' t' i,11 permission ,
such ,IS 1M{l .llId IXAM , 10

worl ,IS lo w .IS IOn mdt'rs .
The a mateu r com mu n ity,

howev e-r, W,IS s ty m it.·d .
Members co u ld co nst ruct C W transmit ­
It'rs Ih .ll w o uld fUfKlioll .11 100 meters .
hUI no one knew how Itl b u ild ,I receiver
Ihal woul d w o rk s.l tb f.ll·h lr ily .lI s uch a
l>h tl r l wa veleng th . Thl' bd si t.' diff iculty
W.1S Krid -p lol le col p.lci ly . too much o f
w hich St'n l " Iril lth'lullt' into oscilta tion
.m .! u ns labi lizt...t Iht' rt'("t'iv inK ci rcuit.
Tht' only SI., b ilizi IlKmethod ttlt'n kno wn
10 th t· a mateu r wo rld W.1S Iha t (If in­
a t'a s inK tbc r usil ivt' btas o n the Krid,
and Iht'lt'hy, d l'St'nsilizinK ~F ., m l' l ifi­
cation . Whl'llw r IIs inK .1 d t'Il ,,'ltlr tube
., 11In t· o r KF am p hfu-r / detector tubes in
ca sc a de . t he p roblem s eemed
irlt'sol vable,

As one a mateur Lunenn-d : "Is there
not M lIl ll' manufa cturer (s ic) who will
p rod nee ol tuner , . . Whost~ 1l0nn.11r,lI\Kt'
is from 1tJ0 10 200 mctcrs . , .? Certain
s ia l ions 10 nur know lt,t:IKt.· ha ve d one
exce-llen t wo rk un WdVt'S .IS low .1S ISO
me lers . , . bu t " .III Ihest' s la l in ns h ave
.Iba nd ont'd the shnrl W.1Vt' , , , because
no ont" else co u ld tune d own 10 them...



No ,_ .."loon , .... or ,. nll~ hoJ '-n
. hlto .. , hu~ • l u ,w , ,h., .... ",... I~ 10 '
. ......,..., ... . .. I~n lllh .· (A""·ro.-. ,, II. ,
J ;., It~"'~ 1 "'lIu~. 1....""1
A1 I .~ II .G.~to.- ( ' 0"'''' T0 Th~ It _ ....

C. _ ~...... h,,' h ,......., <>I J ",',",,-'J'"
......., .Mol . 11 " , " ...-,......

h,,1 lhon .n"._ " ' 10.. I" n.. , N<>
01 nu' u' h...l ....'1u.,...J • •
......-t> p"""" I. J •.....-t " 'J"""""<" ... h.o..l
( ;m", I '" w • • "'.... '" It mo>nd l i,ll.
M.. 'I'",,~. ,n l INS. • Mol o1 1'i1U7
.... h.o..l Iou,II ...,.....1"", ,n ' 'h . ' J
..0Il<lv>p .on.J ...ad,....... k' h..-...J", It.­
..... ...1, 12 "".... old . IIr 1S ..u .. '"
.... .... ..... I~ ... 21......Mol ....
....MolI..I rri.l , ,•• Ih , 21./1 • ori.oI>o. ..
• """ ....., ... , ...... F ""'" I",...
1" 11 '" 1"14. ( ;,_ ' .ntWd , hillh
..,.........,-.,......"...

Up" .. 'c''' ''11 I" Nc.. 'I',..k . ....
""'Mol ,.... ' ,~ 'n .. i ...I0._.,....."'u_
.. ....1"", h ' II..' .. .. • I'«c . Am.,.-u .
h ... .. J . •.. d u J onll h i .. ,.. II ,
A,m.' 1\,.I. .. w ho.... ( ;. ch.."....J If< ..-d
... re ,.. ' ''1'1'''''.>1 A,m'If' ''' I/;" '1'.''''''' ,,,' 'hc .. ·II.....·'. " ..~ ,,~'~, ..~, •
' ''"''''''.11 1h, m ,,, m. ,., ,, ,...,,,or~ ,<,<c,,,·
0>1',; I" "' 1 ,1" "" . ,,,1• .-r,·.1o~1 10.. ......
c ' re"",,·n" ·" ." ,,1 .. rn."~".,, Th us. on
lu i" • .,1 .11" 21, ,h .· A II . C ... I><' . nJ
...."'Ifdn~ ..d. t""",I,~1 ' " pI" inln pm­
"uch"n UK' AC I' h,,,· " I ... 1\. .....,." ...
..~',..; ..~.., C M ~ I' , h id In ' Ann.I ,,,nl\-
<.: ,1'..' ·.. 1; hl .. in A,m. " "".o; .... Id
I p. '....I. ( ;........ ,.... m.n" ' ''''' IIIon.o;
1i " ,1 1 G I'.. ~n l I h~ ........ h. " J's .
i.. /: ";.0;10 1. , ( ; •• , . I.... S; · AII, .... It
C -. I""')

C ·• • " , J ............t t... .
" toy, Mol• •>1 WW I Soot--.
........, I ~. 110 .0;"''''' 1 I~r~ ,.... A.II
God'<".I. Com po.. , u ur.-d ""'10
""-Ie......Mol "" w ' (If
' Iv ",..n.aJ _ u .
I..- l u . .. J i .. , h~ 1" 20'• • C, ·s-.,....."'J'ft-._ OdPh .pr'"..' '''''
""" " ...,. m ......11.. . Mol .,..,.
_ . (;".to,. !I""1nl 10.. too- ..-.1<'1.
Ihr MU-I •• If.· ,.h.... I U. l.I " . ..too

r

.pre. ..... ,n 10,. "'. 11"'"'' I..c" i,....
m I' ., ...I\ .... ,"u. ( '10 " 11.... , 1.00-
m , 1l>r MU· I. • low·',,"". "' '' •.' ..
"ro-,. 'ed f ll F '.. , ,1 ill....-.l
.......Mol '10.... ..,.. 1••• , h,','~

.no! ·'Ir. ,~h l , h...• ~.".tolc .._t. .'I" I u" ,.. .o; I " "" ,_ mol .>I , he J l ,,,
..... ." "1".1 J ,. I 01, .., , T ·
'''I:ronoJ.-n ~ _"',,"'" ~ Ilv
.ool , p' Inl . f "' n ..
,.... p ...t' 1 "'''hl It.nd
. ..m' .1,. 1. I"' ..-.J , ,, 11 •
thf llh N ~. '. I ".olol .....-.l · h-
.......pla'... Ik.I, ...... I "2. 1

1l>r l.4 U· I .. ..,. h , " "" i ..
1..~4. ..hrft <:. l~ 2'0 , ", <>1
'"I\<' C"""I"" I '~ .."lvl ;
<>Id<'r. h.lth l , ..ort-..' I 1.., ......
..11 pk.,."" '" "ul "" ' ,,._
en .-h.al ~ed h.m '''' ''u ll, i hor
m,,~.·Ipl ·~ """10'''11 ,"', ,....... . , M
r mJ u.· 10 " .. II~ ' 10..
..."',10.."'10 · "" ~ " ,yil' .....
Ico:",," Mol .! ,," ·" M. .. ..."' .
f~.ch.· ' r .. , . · ' ""''''Il. i.. 1'¥.'4,
",he.. ho' ...' " h l" ~1 W r\{ ;l! ,,' N.·..
'I' ~ ell.. 11.. ....- I ;"....· I" d ... . ....
m "I...·""''' 1I ' n 10",",,1,'''''''11.. "" i ..
1"27 10,' ", ,1.1 WAL l! I.. II... A, '••n'...
" " , ,, 1.-. , 1"'11 ( ''' ''' I' ''' ' ~ ' ... 10 " h. h.,'II'..l
ih .-. 11 I"' h·" 'n WMI<: (1'.IIh' '',,'' •
1 4~.1.. ). II.. "'1~. C . d ..• hdd ,.•••" ••J
",."",."1 ''''''11 ,I,,' MU- I '" I• •,,,, " I
"i"It,.." II . I. At ·, . " ''''10 " '1'1,., ,,, " ",,1,·1.,
I I" " "".........i . " -d on IK.. ,,,,··
10,,1.1< Am.·"". I , ~ c 110., " I
A' ... ' t.. .~'1 1 C"h" II . t....n•....J...
.....J'C" I"'.·, ~ ,, 10 ou reo1....,.. '1". 1",
in , 1.., m ' .. " ...o;,
f" 1" 1" ..n l,1 1" 211. "'....'..... 10;,

lwrnl v-h n h • •1d I"'n . ·, 10 ,,,, "'""".,•
(; t... I" r.-d ' Iv(·ltlo.... .>1 'un ,
......Mol ,'.. '" pn ...." I. 10 .. lhe . "",
..... , ,~ 1; .....-.1 10 .........
col lhe p,,-.hlrwt..>1 .. ,...w.... , .
..10 he h.o..l ... .'1" ,r.-d , .
.Mol ·..,.,-., Mol 10 .
......1 <k ,lh. ..10.. h .... h...l """""'l ,n 10..
No l u ..l .., .o. -ho'l'. ,.. to.-.-._ 01"" " 11
rho< 1'I2Os ' Iv .",1, "'1\ .........., ...."" ' ...._-_.••_--
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The CR· t 7 "h"t" ,·"..rrO'sy "/ ' l,,"ut.I ( J. ",.,t",-"",.

Th .. C R·18 " Iw to co•.,10'S1, 0/ Dull4 /J o. Putl tTS"".

8



The C R- I 'J, " 11 010 rc>" rl('~11 of ',",n,,1.1 o . """(,,,,,,'n,
ru rer o f ama te u r sh o r t wave rec eivers .
To keep olbrt"dSI of ,Ullol lt'u r happen­
ings. (;n-be ob ta im-d ex pl'ri nu-n lol l ol IlM ­

teur licenses , 2XE ,m .! 2ZV.
He b uilt hi s pus tW.Jf f.lc lnry in to .1

shnw p l.lu' of L'n~inL't'rin~ t'xn' lIl' nH'.
C rt'l l\' controlled l'vl'ry ,1 Spt 'l"I of pro­
ductiou, from the s l11 ,d l l' .~ 1 scr vw and
washer III th L' 1.l rg t's t cond enser and
coil in h is s l'l f-ct lll l,l in t'tl m.m u factu r­
in~ p la n t. I II"e ven hl ',llt'd, pressurt zed .
and molded powered llolkditt·tn Crt 'a tt'
vanometer frames . sOI:h ' ls, lt id ls, and
panel s. G rl'l .." bcfieved , in true Horatio
Atgt' r Iashien, th at pt'rft'l·l illn evolved
from d oing Ii II It" Ih ing s well.

Certain m odels in ttw C R line .Itt·

his torically notewort hy 10 pres ent -d a y
ama teurs . In 19 19, ,11olgt' 24, C rcbc ptll­
du ccd the CR-I. ,I Ol ll' t ube, rL'gelll' r,l ­
tivr- receiver w ith ,1 wavelengt h rolngl'
of 170 to 61'10 meters . TIll' C R- l configu ­
ration W,lS b uilt a round ,1 ro ta ry H I U ­

pier wit h I,' p s wl tches, IWll v.mometers ,
one in lh t' g rid ci rc u il and nnv in the
pla te ci rcui t. 01 Irla rnent rb eostat, and a
vacuum tube socke t made of sea m less
bra ss tubin g .

Fo r s t r ic tl y long -wa ve recep tion,

•

C rt'l l(' offered in ),lIl u .-. ry, 1~2tl. Iht' C R­
7, ,In t·l.lbtlr.ltl·, lhrt"t·-lull(· rc...-c ivcr, w it h
.1 12" x 2 1 ~ pam-l , w hn-h tuned fro m SOlI
tu 20,000 meters . The lo ng-w,w l' C R-7
W,IS touted J S J. n ...-eiver capableof l'{lpy­
ing Illt'SS,lg t'Ssen t by hi g h-pt lw l' red s la ­
t io ns opt'ra l inji; in Eu rnpt' and Asi ,l . In
Man-h. 1920, G rebe fnll nwt 'd the CR -7
with Iht' CR-5, which covered an r-x­
h'nded r.IIlJl:l· o f 15'1 to Jl ll MI meters w ith ­
o u t p lug -in coils. Thr- CR-5, W,lS tbc
fir st sho rl .!.nJJ lo ng wave receiver to be
m.m ufec tu red co mmerc to tly . 11 W,lS
tu ned by an .lntt·n n.1 M'rit'S ca pac ito r
and ,I ten section inducl ,lnn' Ih 'll W.lS
wtlllnd in series wilh f he s ta tn r wind ­
in g of .l vanorn....-r,

In 1'123 a l .lg l· 21'1. in tl 'Sp o nM' to the
urgent need o f am.uours for ,1 tru ly shor t
wave receiver, l ilt' A.I I . C rcbc C OI11 ­
p.lll y proudl y introduced in the mae­
I..l' l p l.ll"l' the now d,lss ic C R-13. The rc ­
colv er was d t'sigtl\'tl t·s pt'l·i,l lly fo r a rna ­
tcur sho rl W J. Vt' operation . Th e self-con­
t,l int'tl C R-13 tun ed fro m .JOO meters
( 101.111Id Iz) a ll the W,ly down to KO meters
(3750 kHz), ThL' two l ube recei ver in ­
c1u,lt....t a s ing le s ldJl:t' of tune-c-t radio­
Ireq ue nc y (T RF) am plification (L't'ding
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The Coherer DetectorI_I I

..

In ' rod .....I; " ..
r~" I _ • ......J I t...l _ . of ' hr

~~.Iy"' rn ,,'11 ry ......~
M'i f "ll. ~ ~ I'"'"-
..,..~ , of , ry'>l~l .Ir ~ .
u........ INt ..n.kr '~.n ..-.1'10" .
t t..", ,d,o1.0 "" ry • .on"" p U P<-

, .. t "".on ~ l l """"'.c-
, ~ ) ..h,'" · ' n ,..ho-t <', II-
''' ,hr "'"" , !>rIw ..
......~. ,...., f ..n ' , .
Hrly t""t 1..:..·•• " .....J " or
10 · ·1" ,I.....·" .. m.oy h. y.. ,n_
., -.! , 10,0, .. ' m ...· " m Th",
." ,,-1,- 11 .to · I~., "t n .. w ,th
,.... " f , 1<•• " ,
A Wh l C" h .

" ~·I •..·t ... .. 1>" ,11 t o> .11"..
1m' h, 'r '" " >:~ I.. ,,' " , ' h " ,h-Y" ',' _....~.
ph"." I 11"",,,1." ". 11 ""·1.,1 .11 ...·. h"u'
une lIl"h '" ,Ii ..m, -"· ' .",.1 d tt ."'h,~l " ,,,
• h"I> Ih ." .." ,, 1,1 I" ." 11K 111"" , h.. ft
n.... m"',,, " • lI. y.t, ,,, ',mmlt m"',,,
w ' lh "" ... " . 1K'"' '' '';; I" p .....lu,-.. t"u r
RPM " " , 'hm ..: ' .. an ,.." h. h II:I'M
""..,I.l t... >u".M.. " ,,,,,Io'h , 1" '"
.,d•..J ,,, ' lorn , t... .....~. .. " fl . n...
...hn-I .1'1" ,I'~hllv ' .. ' '' .1 ,1" I _ .. .
<..'v l.l ' 1' CUI' ,_ ;"" h;..
.1, ,..1 h.oU " .. h do r ." ,....
""""'IP,. ' 11<0 "' .."om ,..-ad "",,,, ,.
.......,~ .11<0 1' "'.~ -
.....1 ...oI h ,11<0.-.. "'v' Th " .. ,. ,,".I
;" JUo" h 11 d ,,'P"~ "ro-
"'v'

fhoo-..--... ry ' ''I' "'1"'''onl 'n.Io<~
In·........ '" .11<0 .-I. ,h ;,
• •Lo<t-! ,,,. ho>• • ~, lu "' I"'....
by ,_~ ...-.,1 .-1 'h;,
F""" ppN .11 w ild

, hold, ...... .... dO ......... ~ ,." .... I....
pI.o ~ ~ ~ ~ 2 ,..do "" .."1.,,• . Th~
o<..-w .. I..+, .J 'l':lo<lv 1... on.w II ,
, I"''''''''' '~ --. .,. ""I' ....
.ad II , , ~ p,.t ~ ""

... 1 "" 'h ' ho> .,..
" 1H _ h ""'II: 'f"''''tt pulk . .... k-w....

..... " I"'" "", .,..pnn.-"""'-J loy
• br 1>-11 n 1"""';"
.adl"" ' " r , 1"""""' ,....
..h.r.o\ ,,, lho> 'v 1\ rho"""""'.
...."', " K.-.I K.'.....
,.... h" to ,11<0 .1,,,,, ,.. i"" 'lu' i ' ;,
" ,'''''',,,,,' . K' · .." .. ....I

1.... . m ...·.. ," ,11<0 _ ..,'..'v" « w ..,...1
t>y • , h... r,l", ..I " ,I I. _IK" ' 1",,-;h•..J
""",,·..1",I . I.l . "' " ... .., 1. " ,h..,
"""v . nJ I K" I"'·tI.·." "lull, in); ' h in
..."h ,,,I r' ''' I.... "h., ""lo n."vh,,,.,.,..
h"I.1" ,I {.l '" • ' " "' ); ", . ,'h..,,· " il)
..." uld ,I " )' ''' . ' P1I . II y"u I;'"' 'm
",,,,'h ",I ." , II,,· "' 'v. II,," '" '''''' ,' "
.... " ...",• •..J hv ' '' ' '''h",); ..... . ,,<1.,...
.." h . 1'" " I . h.." ...·,, ' 1"1"" ,,, 1.

T" , , , h ~ ,,>1>< h u ,1t , .

""'1'1.' w" '" rh"',, 2 w;, h
",,,,u'''v.' ""'.w" '" I ,);" ,,' I . l ~ ,, ·
.........., II I 1"' ,1>"'Y' ''K , ..
'11<0 .t · , 10.1,,,* . <l i< , ,,,- , , ....

"'. , 1.1"" I ..J .,~,• . My ,i,.I ..
.......~ "h .aho. , . ~ S 1..

I","•• , t>y " ..1': , ....
....,~ IT ,,, c_ 1" " 2) . 1."'11:" ...

..... ............ "' """ pm-

.......,. , ...., . , " " h.od <01 )<"0'1 ,..

..........adpho. , 1' """"". ...

..... Fnrol ,br nJ , "'e."""
_.~ 11:'1' ' '''''f''1o'd ,.. d row" ..... -,
.....nJ .. It... l l'h No_ I k _
...._ , _ k ..I~ ..-hrn Ih.-y



Pho to 1. A wheel ru he rer.

Photo 2. Com p le te wheel co he rer receiver.

bui ld th...· ir first receiver .1nJ i t d o ...-sn't
wo rk. The next morn ing I had an iJ e-a. I
hoo ked an RF signdI gl'nt' r,ltor to the

11

AN T-G ND post s and sta rted ad justing
thc, w heel. Su d de n ly , I heard the 4UUH z
tone mod ula ti on ! lt would ...-o rne and go

<:o n l in ue d n ... ' p..ge
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Th C h

beca us e m y wlu-elh.rd .SO Il W t' (Yt'n l r ic­
uy. Hut , t1wn' W.IS no d ou bt about i t ­
the d e tector W,lS less ,I rotwrcr tha n il
W,ISa tl itl<lL' d et ector! Nt' ld , I co n nccn...t
it to an tlu ls idt' auterma a nti ht' a rtl r...t in
!>Ia t inn WC A U - a 50 KW Be stanon
nnl y fi ve mill's ,)w ay. It w '" in 1 .I l<j ~I··s

t irm-, Ihpn ' w ere no AM !>I,t1iuns Ml lh is
d isc ove ry had 10 w.ri t 1lI,IIly yt·,l rs . In
f,K I, AM hrll,llk,l s t i n~ 1:l 1' ~ ,lIl lo l1g ,l fh' r
Ih t' w hee f cohcn-r W.IS ,II:l,lI1d ollt'd so I
may bc tbc fir s t pt-'Tsun 10 discov er lh is
pheno menon. w bcn I tu rned uff the
motor to stop the w heel, recep tion
would usu.lll y con rin ue fo r ,1 few M'C­
o nJs, Iht'n ('1',1""',

I' h illips (2) ~i \'t'S Iht' h is tury 01 tht.'
d t.'v t·!n p nwnt o f the w I1I'd co bc n-r. It
did n ' t a rr-ive fu ll-blo wn in IlIle SWI't· p uf
ins p ira tion but we n t I hwu ~h the USI1<I 1
t r ia l and t' TTll r p ron 'Ss co m mon In in ­
vcnuoo. At firs t . Lt l<.lg t·. t'I ,II. s im p ly
used a poin ted iron wi re d i pp in~ in to
th t' u il-(:ov t' n oJ mercury poo l, Each t im t'
a s igna l W.1S detected, the wi re had 10
he hfted 10 restore Ihe d etecto r. Nc ... t,
they a ttached th e poin ted w i re 10 ,I v i-

12

b r " ti ll~ t un i n~ fo rk so thut there w as
rt'fu r rin~ rt·s ltl r.l t illll _I-'in,l lly, tln- w h c...'1
typl' d evice W.1S co ncctvod .

Phi ll ips (2) pu in ts ou t tha t S4-'Vt'T.l l
t'd r ly w o r kers nwntio nt...t that, fo r h.,·s l
results , th e whc...·1 s ho u ld have a posi­
ttvcbtas. Th is a lsoa tn-s ts 10 tht' fact that
ttn- ,!t 'h >t: tnr is .1d in); d S d semtco nduc­
to r d ind t' with the w heel ,It" t i n~ as th t'
,lnod,' , lu-m-r- co nduction is e nh.lI lCl' l!
w ith ,1 pos ili Vt' bia s o n tht' w heel. If th"
l!t' vk t' W'1S .I cuh ... rer, pol .l r ily wo uld
not m.rncr .

All of this nMy e xplain w hy tht'ulht' r
ml' rc u ry Iy pt' lll't t-cto rs wo rk. The It... I­
ia n n.lvy d e tecto r p robably rel ied on a
thin film o f mt' n"ury oxiJ t' to make it .1
semicond ucto r. These prt nuuve dcv tccs
wore no ted fur th t>ir It'lldt'l lt:y to be
u nstable a nd in need o f consta n t read ­
jus tnwnt. The li ft' of tilt' t' ol rl y w irel ess
men m ust ha ve been o ne of consta n t
fru st ra tion. It is no t too s u rp r is ing Ih.;'I1
lhal in ven tors wou ld St..... \.; .11111soo n di s ­
rover more s tabh- semico nd uctors us ­
i n~ crys l<l I-lint· so lids 10 fl·p l,u·t' tbe fin ­
icky nlt'Tcury d ev ices . S tolfti n); in 1902,
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Pigu re 2. Si mple "fox-hole" radio us inK co pper uxid e det ecto r.

Photo 3. An improvt'd "fo e-hol e" radio.
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The Co herer Detector, Put 3, from p.lIge 12
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Figure 3.I '(K~lion uf oxid izing regi on of
n~me,

C .W. Packa rd (14) beg an a sys ll'm;ll ic
s tudy IIf various minerals a nd d tscov­
c rcd m,lRy impurl,l nt semicond uctors
SU('h as iron py rites , ga lena. chalcopy ­
rill', s tllcon and ti ll' peri knn detector
which con s is ted of ,I p iec e o f zindte
{lron py rill' ) p fl'ssi ng aga inst th e su e­
fan ' o f , I pi ece of l"ha !r n pyrill' . Ll h'r ,
H .C . Du n w o o d y df s co ve re d t ha I
ca rbo ru nd u m (SiC) a lso was a goo,J
d etec tor an d Ill' dp p lil'd fo r ,1 patent in
March 1'Hln.

Many e n t'drly wire-less o pera to r, on
finding a parlicu lol rly sensit ive c rysta l
d ett'Ctor, would ca rry it wi th him fm m
onetour o f d u ty to t he next, r ather Iholn
re ly on w hat he m ighl find in th t' ship's
wi reles s W O ol .

An Im p roved Fox-Hole RAdio
In pa rt I I mentio ned Branly's wor k

wi th loose-contac t co berers us ing uxi­
dt zcd w in 'S. I l is work led to va rious
d tscovc nes from the Osci ll.-. phone to
th e fox-ho le rec eiver. I bui lt one o f th e
lat te r ,I S show n in Fig u re 2. v a rtous
co m binat ions of ma te rials fu r lhl' an ­
ode a nd ca thode w ere tested w ilh thl'
fo llowi ng results:
ANODE CA TH O D E RfSULT S
Car!>on rod Kd/.m hldd" ,I;<"nt>rolil y r um
Ca rbon rod Ox1l1il..d nai l s lightly ho'Ih'r
Carbnn rod (hid il.'od (Copp.. r wir.. Good
Copper wir.. Ox id izt.,j rop pt"r wirt· Also ,1;,,,1<.1

Appa fl'nll y, the iron ox ide la yer is
not very s t ro ng and is easily d a m agt..J

Reducing
r egion

o x i d iz i ng
r egion

o r cu i thro u gh w hen pressed aga ins t
the anode. But the ('u prous ox idc (CulO )
ca thode gave be tte r res ul ts . w hen tuned
10 the loca l radi o s ta t io n, WC AU, I got
the follow in g hcadphnnt" cu rre n ts :
D ET ECTO R BI AS lI A

C u,O Zt' ro 35
Cup 1.5V KO
1N3 4A 7....-ro 150
10 l' c u p ro u s 0"1\1" lol yt 'r wa s formed

.I S follows: A six-Inc h p e-c e- of clean No.
14 ba re cop pl' r wi re Wol~ clamped in a
vise with about 2-112 incht'~t'xtt'nding

.lW,ly fro m Iht, ja w s . Thi s wi re was
heated in the ox iJ iz ing pori ion IIf the
f),lmt' (see Figu re 3) fo r two o r three
minu tes. Le t tho win' n lu l ,10.1 th en
exa m ine it.ft shoutd hav ea da rk . brow n­
ish -b lac k co lo r. If you IIlt' ,lSU re thl' w ire
di .1ffil't t' r before and a flt' r ht',lt tr eat­
mcn t, one-half Ihl' d ilf t'rt,!lt", is the
th kknt'ss of the o l(id t, 1,1 yt' r . I fo und this
10 he abou t 1/4 m il. S i/lct" tht" o xide
I.-. Yl·r is vl'ry th in, it is t'as ily d a m,l~lod.

If yo u d ecideto b u ild such ,I receiver
[see photo 3) ,1 Iow no h'S m,ly be hl'l p­
ful. Th e tu nin~ condt'nSt' r iSd s tand a rd
365 uuF variable. The indud or,l.I , is a
s ing le- Ia yl"f sole nnid o f n tu rn s of No.
30 Dec wi re . l.engl h and d ta mete r are
t' ,Ich 1·1 / 4 inches. The co il W,lS ta p ped
t'vt' ry five turns fru m 10 to 45 tu rn s . I
got M I results wnh tbc an tenna co n­
nec ted to the 20 tu rn tap and th l' dctcc­
to r co nnec ted to th t' 30th turn . In o rd e r
10 tu ne the enti re broadcas t b,lRd, the
colt shou ld have a n Ind ucta nce of 250
ufL My co il needed .1 ft' r ri tl' co re to
,lchit'vt, thi s Ind uctance. I USt...[ ,1 p iece
(If femte .J /8 inc h in di.m1l'h'r and 1-5/ B
inch lu ng . It is cemen ted In th ., tns tde
wal l o f the cuil.

Wht'n brt lold cas li ng sta rted • obout
IlJ21- crystal St' ts bcc.rme vt' ry popu lar.
Nea rly 411(J co m p an it's a re kn o wn 10
haw ' p roduced such se ts. Tod ay, Rad io
Shack s lill sells a crys ta l so' t in kl t form .
Today's germa n ium crys ta l di odt's a re
consid e rab ly m ort' d fici t'n t th e n the
l'a r ly galena -catswh lsker types.
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AUDIO PHASE SHlF 1E ~

PS 'Z PLUG- I ~ 1ol0 DllL E

Figure I.

mi /o;ht ha ve a DC 1t.'dl. .I/o;t· of Stll< o h m!
Th...solution in Ihi s C.1M' is s im pl e. ju st
UM' another good quahty cl lUp lin/o; ca ­
pacitor of rt'ldt in ·ly hi /o; h val ue off the
p late of V-7. If yo u liSt' a v alue much
la r/o;l' r tha n the 1'5 -2 input ca ps, the ef­
ft."(.-t un the p hase shi ft is nl'~ Ii~ ihlt.' s inn '
bot h h'~s 'l re d riven from Iht' s ame point .
Lift the b lue win' off pin 0 u f Ihe u-pi n
1'5 -2 StK.- kt·1a nd ad d till' ru-w C.l p.Kiln T
in soru-s. Pins 2 &. h an-[umpercd .I t the
SIWo-kt' I. l fi /o; . 1)1 useda C E 1.0 u Fd , 200 V
polyester cap he re . This fi l( has been so
l'ffl't.-tiv l' that I rerornmend it .1S a p re ­
caul iolld ry mod eve n if yo u a re not ex ­
peru-n cing th e prohk-m no w . Ap pa r­
l'n tl y thi s SM cap phenomenon d nt'1'
not occur unless th t.'h· is .1 s i);n ificdn t
vo lld/o;t.'a pplit.-d 10 the ca ps. Therefore, I
have not fo u nd it 1lt"Ct.'Ss.u y to ad d ol
cou p lin/o; ca p in th e ca thud t' o u tp u t nf
the p h,lSt· in verte r s inn' th t, DC \'01101 /0;1'

at th is point is low (75 V). One Iina l
note nn the 1'5 -2, if yo u tT,lIlsm il wi th
th l' mod ule unrlu~/o;t'd (m issi n);) , yo u
wi ll put o ut a lo ud (,0 li Z modula ted
sig na l an d obvi o us ly no vot ee a u d io.
Capacitor Netwo rk

This is the op in alu m in u m ca n marked
~MO[) CAl'SR ne d to thl' ~MOD DI ­
ODESN ca n nea r the Id t front o f th e
chassis . Ins id e, th ere dn ' hlUr h uFd , 50
vo lt caps_I ec ho Dt'nnis's co m m l"n ts, dS

AUDIO PHASE INVE RT E R

I have nt.·ver seen d );ood set tor s tol:k
Col I'S here! Th e t.h '1'i);nt·TS must have
.m tit·ipdtl-d th e- capaci tor failu re by put­
l in); them in the t.·,lSy tn r vrnove ca n . In
tht.· o nt.'1' I ha ve rt'1'ltlft"lt, I used ha nd
m.u chc...1 5 ul-d un its , The actua l vdlut.·
ca n hl · .l nywhl·rt ' frum "rn11l14 tol ll u fd
,IS 101l1o; as thl'y ' rt· within ,1 coup le pl"r­
rent of each o ther. In Iact, su m l' previ­
1I11s Iy replaced ( a I's I'VI' St.'1'1lh avebeen
measured 10 beonly 1/ -5'Y., and sl't' m lll
perform adeq uat ely .
D iod e N etwork

Thi s un~' loolo.s id t.·n t it.·.ll l11 th t.· M O D
C Al'S ca n, hut is M tU.llly an 8 pi n octa l
pl UIo; . In must o f the u n its l've wo rked
tin , the di odes we re ( )K. They're t.'dSy ttl
chc...·k w ith a di /o;itdl oh m mete r for fu r­
w ard co nd uction . l'm nut SUTt"just how
crit icdl di t"KJ t.' m dlchin); is to carrit.· r /
sideband s u p p ression, hut it's t.·,lSy 10
plck out a mat ched sl'! of fnu r Irom .1

h,lg of I N IOtl's lIT I N4 14H's if yo u find
I1ll'Y Ilt...-d to br- rt' pl .ln 'd . Use w hate vor
SiJ.; llol l ty pe (no l !'o wt.'r types such .1S
IN -lOl)7 Is ) d i\Jd \,s yo u ha ve around. l'v e
used fo ur );l' rm,m iu m o r s il icon types
wit h equa l SUt.·Cl·SS. Don't m ill /o;erm.l­
niu m w ith s ilico n thou/o;h!
Transmit R elay

In orre 200 V. tht ' rt>ldYcoil opened up,
Nt."l-dless 10 Sdy. I cou ld n 't find a n I'JldCt
T1'place ml"nt _ I l"vt.·n Ir it.-d to find a

,
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Heathkits That Weren't
Part Fou r, th e HD-1781 rota tor

by Ran d y Kaeding, K8TMK
5%5 Cl earbrook Driv e
Stevensville, MI 49127

Th is is the fou rth pM! of ,1 series of
ar t icles dbt lUt Hea thkrts Ih oll never wen t
in lo p roduction . Unles s you were a co m ­
pany e m p loyee, you prnb.lb ly neve r
e ven ht',Ird o f tht"M· prod ucts , m uch less
saw them . Any informa tion about the se
p roducts W .1 S ~t'nt'r ,l11y h'p' in s id e the
w alls 0 1 the ('o m p.my• .nHI m us t e xis t ­
in); un its w ert' d estroyed . Hut now th at
sev era l y" Jrs ha ve passed s ince th ei r
inceptio n, a nd beca use tfw cu mp.my is
no lo nKer in the kit b usiness , I w ill It'!
yo u in o n so me of these "sec re t" p rojects.
Thi s mont h, we w ill ta ke d look a t th e
110- 17R ro t ..llor.

The acco m pa ny ing pholoKrd ph is d
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p icture o f th e author's H D-17S!. To
m.m y o f you . lh is phUIOgfdp h m olYloo k
f" m ili" f. In 1988, If l'a lh worked w ilh
Tl'!ell / llygai n In male.' " kit version of
Ih...ir I IAM-IV Wid lo r. II was 10 be o f­
Ie rcd .I S" co m ple ment to o u r I ~D- 1 780

In tt>l IiR(,ln rHot • The ktt co nsis ted of a ll
tilt' pa rts needed to co nstruc t the rot a ­
tor , incl ud ing ,) PdCkt.· t of We ilsl' , An
.Ir ct'ssury mast-m oun tin g p late, mod el
I{DA·1 781·1 , W.lS al so to be o ffe red .

Foll o wing a rt' the rotat o r 's spcct ftca ­
t tons:
In p u t Vo ltage; 120 VAC, 50/ 60 l iz

N O VAC. 50 / 60 H z
Motor: 24 VAC, 2.25-a m pt're ca pacito r

co n l in UN o n P"'Kf' 40
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The a u thor in hi s ham s hac k .

hom' the p ri ll~' ip IL's o f their voca tion .
The ama teur h.ls /10such prt' ssu re. 1.0 '1, '
mov es h im , Th.11 is wh y Ill,m y ga'a t
accomphshrnents h.t ve OIllW Irorn tilt'
amatcu r ra n ks o f di vers h um.m e ndc.iv ­
ors .Thcdevclopnu-nt of Ilw Co llins :lOl. ­
I linea r arnplifu-r ,IS rvl.a tr-d in r k d ril'
Radin, number Sf!d.'l1ltl nsl r,lh's s uch a n
accornplishnu-nt c\lIn ing fro m am.rteur
ti nk.e rin~ . The s to ry is so go n.! th.rt ,I
fe w w ord s must Ill' L'xn'rph 'd .

"welt, ,1S it h ,l p pt.'IWd O IH' tuuc, two
ha m t.'nginel'rs \lm h ' r Ernn- I' ,lpfwnfu s
had o mit' up with <l clever J{F llncar
a m p lifie r CtII1l".'pL They h,rd d une it
m ore ur le ss o n their own l inw ++ in
lyp iC,ll h,1II1 fas h ion . . . (;l' lll ' (W OI{(1W )
had mount ed the fo u r HI I 's with tlu-ir
ou tput network o n ,I Tlond,'srript ch.is ­
s is , When A rl o (W O LB K ) ~,I\V i t, ln­
thoughl, 'Ho ly cow, I could putth.rt in
a n S-li n~' .·'IS" ,HHI h.w" ,III .unpfifu-r
tha i I really w 'Ill I:"P )

G ra n te d , they had .I p ro ft' s sioll,i1
l'd~l', bUI the d riv in g fo rce ca me fro m
the .u n ,l l\' ur heart. T he s.rme s p ir it is at
the hea rt o f o p.' r,l ling At\1. Th.' A M
operator lo ves the int r icacies (If till'
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IIH" I" . I h ' In v.,s lilt' .1l11hi.ml"t'of tilt' AM
QSO. ti l' lov es till' sound o f a n AM
sig n ,l!. 1h, lo \' . 's tho k.l1 ow lpd g. ,th,lt tilt'
mode y i ,'l tl ~ . H,' IllV.'S til " " I",ri nll'l1t
,HId tinkcr w ith tl u- poss ibi li li . 's 01 the
m od, ' .
Th e Ras ics

A ll th.u is firu-, b ut wou ld n ' t we I••'
;u slifi t·d in 1" .lVill }-\ Ih is h,ISi," rnoch- Itl
ils v t' llt'r,d,I., htsto rtc posifiou a nd ftl­
r us o ur p ,lssi oll s Oil SOIlH' u ' ,l lIy p rtl ­
!;u's s iv.' Ih ill}-\s ? Any rr-ally p n 19n 'ss iv l'
en deavor n'<\lliu's ,I C0 I1SI,11I 1 return I"
the ba s k s . O lll' tlf tIll' U' ,IStlIlS [ W,lS
in.u-tive in h .lI11 r.1d io fo r s" Vt'f,11 yt' .l rs
W.IS my Inv ol vement in L.Htll' L. ',lg llt·
ba seball . Irnprt's s. 'd rch-n th-ssl y Oil Ill.'

by 11ll' ,,1.I.'r .'tJ.ldws W.1 S , I h.w k to tho'
ha s k s ,l p p rtM..h t o t" .H"hing _ Il i tt i n~ ,

fUllnin g .uu! fiddi ng ba sic s werv .11·
ways pn"K Ill'd .m .l d rillc-d , All th o' rc­
,lil y ad vanced p l,ly S we-re bu ilt Oi l tlw st.'
h ,ls i.'s . At',ldl' lll i.. cu rrn-ul ums wor ], tbv
s.irnc W,ly; hk c w tso in professionalen ­
d" .lV (Jr ~ . A ll p roblem so l\' ill}-\ u ''1ui n'S
no t on ly kn lJw led ~l' of the basics, h UI
n-a l profit' i.,nt'y in the firs t pri nciph-s .

A M tl r l'r.l t io lls rrtlv idt.' [or th is re-

l"llll l in ue oJ " .._I polge
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Fronl view of Ibe Tr,ln '>("un M-1I1 0.

in his t>o....., l. . Nil further infurm,ltion W.I"
forlhcll rnin~ f rl ,m Alton, WAl.Il\llIl , with
the 1\'III'r I>l'in~ n 'lunll,,1 wuh .1 nlll l'
tha t Allu n is ,I Si lt' ll l Kt,y . Al lt'r nUkl ily­
ing oJ ptlWI'r s u p p ly .JIlII St IIl W ~t' r \' i ci n ,,;

10 g\'l the TRA N SCON II) w ork, I ho d
occ asion tn ~ po.,.l l. 10 H,ury who s l'n l
furl h l'r in fu rm,l liu n Iroru R,ly lllt md
M OOTl" s new Ir .lns lll ith'r !;lUll }.. A s ub­

seq uen t attempted p hUIl\' ( .1 11 10 the
d iffe rent n.l lIlI' ,Iml .1.1.1fI''''''1II Iht' manu­
Iactu rcr W .1S u nfru ilfu l.

If .1Ily tll lt' is iUlt' TI 's h ',j ill Illy ~dll'­

mal ic I would lll' ~I.ld III p Tl lVid l' ,I t'Up y
to a nyo n!' w ho s t·n.! .; nu- ,1l1 SASE. It is
not f nm p ll'l t' ,IS I W,I'; unabl e 10 t' <l s ily
road tlu- v.ituc, of t Ilt' ~ IlI ,I II , ' r ",Ip .lci ­
tn r,; USt,J mostl y in 1'1l u I'I ing and hy ­
pass ci rcui ts . [do 1I0 t h,IVI ' ,I C AD pro ,
g ram for ch-ctrouic schcm.utcs so m y
schemauc is t lu- n-s uft o f IIs ing ,I gl'n ­
eral purpost' It'ln pl ,il l' w it h v.mous s iZt'';
of t riJ llg l,' s, drdt'S ,Ind s 'I u.ITt's.

In Ji S('u ,; ,; ill~ tIlt' circuit s , a gllt ld p l,lCt'
10 ht'gin is tht' tKl a l pOWt'T rlu ~; on ti ll'
bark o f In...u n it . S inn ' l n t' un ill h.Wt' is
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the 10 m ete-r, 12
'l o ll vers ion. <l S­

s u nw Ih is J is rus ­
st on n-ters on ly to
tha t mod el. Th t'
pinsare labelled as
s u..h:
I -Fl I ,A M ENT
2-CW
3-( "";RO U N I J
4-B + RET U RN
5- 1.0 1h
b - EX T . RE I.A Y
C(l NTR( l l ,
7-IIIG ll lh
K-NO CONNEC­
TIO N

On t Ilt' h ,ld, 0 1
th e unil ,I no h '
~ I ,l h"S ~J UM I ' I' I NS

2 AND 3 "OR
PH O N E OI'ERA ·

TION~. Th is lin., ~i rnr ly ~rtl tlllll,; till'
c.llhlk ll' of Ihl' usd11.lt .. r ~'t' lil)n uf Ihl'
t.UK Ih Hlu~h .11I RfC so th .11 Ih l' t llhl'
w ill opera te.. This circu it n Ull" hi' u~I't1

to h 'y the Ir ,lll Slll lll t' r fur C \V, but th is is
indd vi';dhlt, in that the 576.1 1'/\ has nil
~Tld t.i.ls u nlt'S~ il is h,,' i n~ d ri ven . TIlt'
key -up c urrent I h rtlll~h Ih l' 57" .1co uld
bc cxccsstve. Th equestion ism..u l ~ i nn'

Ih..,u ' is no p rov isio n for ti .'m"tlul.lli n~

Ih l' received CW ,lll yw,ly,
I' in 4 I.l h'" is r,mfus i n~ . Jus l w ha t d .It'S

"Ot RETUR N " nw ,lIl? Musl of us in Ifu­
p,lSt h.WI' felt tho n1l'.lllin~ lIf "II I retu rn"
in .1cuoutw o uld im p ly ,1 g ro und return.
Th is p in 's vn l l.1 ~'· is .1I"l u,lI ly till' B ~ volt­
,lg t· .rpplied 10 tlu- b.u-k rOll t.wls o f tilt'
r,·I.l )" . [I is ther e lo ,l pp ly Ih 10 thehuilt-in
n III vc rtcr ti ll ring n "':t'ivc ,'tlIld iIitms . TIlt'
opl'r.I " l r n III Id s ll',ll ll ~ f rom lilt' ,I ll tomo­
bill' r. ...-eiver wi thout ,Ipp lyin~ tilt' lit to
Ilu-tmnsnuttc-r.

Back in those tldYSan vxtr-rrr.sl p tlwt' r
s u p p ly W,IS llSt't1 I11 SU pp ly lh,' lh pOw t' r
fo r the m obile t rnnxmitter, This wa s
us u,l!l y d one w ith either a vihr.lp,K).. or
,I d ynamotor tha t w as s w itched tlll d ur­
i n~ Ira ns m issi o n.
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T he AM-141 = 2 KW From the BC-610rr-368

by Ch uc k Tee ters. W4M EW
841 wimbledon Dr.
Augusta , G A 30909

Yl'S, Vi r~i ni,l tIWT" W .I S ,I 2
KW arnphfier for til\' n C -6 1O. l n
.m ER M tid l' OIl lh ., 1{-3HH, [ ~ .' \' t'

StlOWSi);llol lCnr ps hi..lt. ry which
f;t·n '>T.\ Il'd n-qucs ts Io r inftITIll.l­
tiun on w he re Ill.' 2 KW C<Ul W

Irom w ith lh., BC-hlO. It W .I S

Iro m Ill.. AM· 141/ MRC am ph­
fit" u .....-d wit h l ilt' -h It!. If ,IllY .rn­
.u o und I don't kn.. w . but Iik ."
mo sl su rp lus , thill ).;s 1.. ...1's how ­
i n~ III', and if .m ybod y '\lT1 find
it, 1l.lIl1 S ran .

TI lt' .1I11 p li f i, ' , ,' ,lITh' f rom .1
I'IU request by D.·pl. o f lilt'
Army II d q . for .1 mubi l.· hi ~;h

!<o p••••.! C W I.hl i" ttl in ll-r f'ICl'
AC A N, lilt" Arnl)' li\. ...1 s l.lI io ll
TolJ ie ) 11l'1, w ith tlw fit>l d A rm y.
NO llwnd.ll u n " .lss i);lw J It. Ih b
hi-p' ,w(·n ·tI C \V r .I J in was HI1("

of li lt' Iirs t un der 11ll' I1<'W Army
N.IVY Sp it-ill, AN / MRC- 1. IIr-•
vefn p rnen t w as d OI H ' .11 Forl
Monmouth . rill' IIC -I> W I SeR·
J"'''' W.1S th.· s t,Hl illj.; poin t. Fed .
.·rol I N.u t i" W.IS hll i ldin~.1 I K W
CW tr.m smtucr fll r Ih.· A rm y,
t h.· IlC -J J'l, w it h p u vh -pufl
8JJ As . W2VQK 11it' proil-ot l ,·n·
Kin.ot·r .11 M onm outh IOlll l Ilt'
r A .111.1 .l d d.·d .1 s illj.; lo· p h,l...·
115 \",,11 ro, wt' r Mlp p ly wi th X7 ::!:s . A p.rir
of !'Ibns prov ioh 'd h i.ts , Tes t rt' s u lts we-re
good , ti lt' ,1nlJ'lifi l'r could r u t out th o' 2
KW req ui red. 21> .' lll l' lifil' r s w en- bu ill
by th o' Coles L Ib So'd i" n o f Monmout h
a lonK wit h rest o f the AN /MRC- I s lu ff
a nd s hip p..d pt'l w. 't·n It,tH a nd It,tH .

A follow -on req uiremen t f••r m o re
radios rt'Sul l ."tJ in 01 p rod u c tion l-tllllr.K I

10 Lio nel Elcc tr tc Trai n . The Lionel pru ­
d ucrion dmrlifi"r si m p lif i•-d Ih.' ..h.,.'1

28

I1WI.II .l b it . Lione-l hu ill 1,15 un its . Th.·s..·
were nonu-nclat ured .IS AM · H IA , The
rt·rt ifi..rs \V.. rt· J Il::!:Hs a nd 4 1l.12.. .Hld .1

tinu- d,'I ,ly rt'l.l Y \V.IS ellminah-d . TIlt'
14 1s looked .1 lut lilt' the h in,b ut wi th it
I,lrj.;. ' .·uo ling f,1I1on th e h.1Cl ••1 v it' w ing
wi ndow f••r ti lt' li33s o n the front. .lnti
an .·, hitusl h ood o n Itlp . Tho' 1'101 1.' used
d s im il.Jr but Idr~o'r co il tha n th e 610
1'1.11.' cort. R.'gu l.H hlO 1'101 10' co ils wer..
u sed in Ih.· j.; ri tl of Iht' In J s . Rtl lh coils

I
I

\
I



.. ~,~ I>oohm,1 , I, ~" . 'H' ,..... I,,, n' of ,.....

.rn pl,h~r. " " . nd , .." ,·h "n , ' '"In'

.... m" I.·..h n~ ,ho·,,· ' h.ond
' ''',k'h,nK It><- ", h , h.nK'..! , rl .,,~

"1'"'-11'" ••1",' ,,, ~''''r ' ,I"' ' t i C
"'''..... ho ' '''' ' .....rI);ni «'I I. N" " I,, -
Yh>r '" •.. 0 • • "".. ~.~ ,,,It

In I«I~• • 1)1\111 ,n I" • • Il An
........... , A"" / MIt<: ·1 fh<o,t.....-<'Iof>-
....... «...t , , ,,, "'"II I ...... ft.oI l
< " p ."oh "HI ' ''''l.......~ "," ,It
....., I lit: 1lI. , .... t}."'/l IlA-7.
Mol FS « ,ho- " " -JI k,.. ,ho-
."'.... ~.. ft , .1~ ....<\' , ..

"'""It'"""., pI" ..- h"h - .....
...... 4 ' 11 . 1t><-1"'''' ''''~on '''''·' ......
... Bolo i'll 1lw<r ..._ "" hTn ......
"""'" ......,"1: U lt« ·h , w, 1..1
_" H ·ll ' .. , FS .. , -
.......nol ,un 2 I- W ,~ NlIl '-l te, I •
prurn. ' ~,....... I... ,..... M ItC ·2 « Iol
....... I>oo. W:!l; ;IJM. W1" Q I1. 1'1I 2<'1- ..
\\' 1It-" I " I..I ..... ,on,1<..-01. W2\'l..lR ....
....oIool.I""", ~.,.. , , I< ,n~ ., M ,.......... 'h
....K ,.,k-ol ,,1< 'hr lit ·" HI

If ~ , .., .., ".1 ,.. '",n 11".01 "n, .11
,.. h.,I'" 'h. , I. · ' ''f<' h..l "
" ' ",." hr " " " . "I' .."h ,....' M il
ho p, ,ho' 1l., lh,·N Ir".. llT -4 '(" " " 'r'r
I" f", ,1h,,,,,, "' I'" h''' ''', '' h,'"",l,,-.,
, 0,1 MH . " h"" , , I,,· S'f\ I\.,1 ,"'y""' '''''"
1\1 II I' .4,,_11 ' " '' ,1<"")\,,, , I", .. It\ f' •

m,h "". 111'-4 y"" 111,,,,<1 ",, ' ,'"'' ,''''
.... ""K P " I. 'w" ". ·..1"·' . " ", ,'0,1
, ",,'w...,1' I'I"''''''''''~ ...."~ ,h.· "".
boo, ,.,,, Il,,' ,w" ".,,,"' ,,,...., C,,, '.,
, ,, ,,01 RIm, ''''''1'''"' '"' ' ...~...
'''''''K,~I. 11, ,~ n ,. ,h I..·,,,n .· r '"
... ..... ..... ,,' , II r -4 .,,~• • lI ' m ,n ,,'. '
.....·1 ,,,lor , ", ~I> , , Th~ " ... 1
....I " I' " ,,,.. 1,1.' ".·."'1 .11
{to'" ,tw """"m. ~I.."'K w,II> , . ~ ,tw
,.... I tw "".1".., 01", ~ ,tw
... ......' , h 1...,lni ,, ~~ "' .
Iwol .. ~ to ,.... ~...t , ' hr , .............
up i .. ,,, K ~,~ w ~"".'.o.l

....... nK ,.. h.. _ , -.I ~...t ~1.·J"'''' .

...........-.1 I.l , 1..1 .n~

...."' • ...t ..."' ~ .....
5rv....1 .. ,,1<, """'. •ho- A~ I

{; 11(:.!~ ~,..l ,tw AIIl/ t ;I1C-U " ,, >!>;Ir
...I " .. , ..",·I"..l I",.., ,tw Ill.: -.. Ill ,,, Itw
T-:WI, ....1.tw ' '' 'rl , ! ~ '' , ,"" wi' h
, RI " ,, ' ..... ~, ~n' rh , l tn rt<>-
.I "'....~,.K"'" So",,~ '''' ",~h' .
K' v 'n • " ., 1 . ... ".h,n~ . " ' r h l .
.. .. . ..... I"'" h SSIt '" ,...
r""''''-' ... .... ,I,,'M"..! W~ ...., •
....................., ,..'n- ,..run , U I h .
110 1"_ ·"rrl ,.
• ...t I n h ,. " I.I.._ C Iw 1.l
~ , w 1.l •• ~.. " "",,1... _ -
w,..I."~ T,... AN fU IlC·2 h.."'Kh
~ I"',,,,,,.,~,,, I>. tw ,... [l

...."""'. ,n 1..-;.4 I' ••.J ,~", ..,1.-.1 1.....
2>011 .... , ,~ AIII I M lie·11) .and 'f""'O"
10"" «1 1..1" 1~...rt"""","' hr_
," .... . 1 " ..1<._ 1....
..........1 1 '-1" ·.. H . • nol .· ni .1I
" .......... A 'I>.,,,,~I<"
c.~.t 1", 1 ,I y h ...t ....... bu, hr

..,,~ ..I,~ I...· nl ' ,~.h h . I , ~~ ,....
~..I. ""I> ,hr "' h·~. .... ... ,n ,t><-
rl~'., " ,,.. r rom ...t. " " . ~ 1••
I..~ , 11 \1 n ....' " ' hr .... I .1, ~...
' 'f'<'" 1"" ,,,,I ,1.1,,·• • ,,', ~,'h..! m
,w.·, ~~ .~. ", ..I " )\,,,,1 " . .. ,, " ~. , f. '11
M" " ," ,,,,' h ho,,,~h' 11,,' •• ,". ho..·. ..,.· ,""
• • , ,, ' ~ ,, . , ., . , .. . I t ' ,~

,..... ...__.", ...,.., - -"'" _..-."._ " ..., " .



The National Radin IIRO·500

So, "" , ,,. Lo,.·. ... ; h.ot1 _ I
I....nd tI, !> onI ,n I'" K K..... fly
,h" 'h ~.-.t ..not u...
p'""".t..I,'• •" !unit'" , 1 ,I....
......., , ~lv dov,
I~v.. , ", no''''1t.nt 10 ""h
.- ,"' 1:"'" A .
.h.o"!t<' ..· OlI Io. Iw..m ply """'n
h.o• • • "" It I '-I h . ....." to .n·
..."" ... ,. It< """ ru'" q .. ,.....t 0 ·..
.It-',n h.oJ'Y' _ " noJ , p ...
,.• •~-.l

H I.: - ..._ I K'" , _ .."h ... .

....." ...1 . noJ " !I •• ph ,"
"'--nph In 101 . , Mo , 'Jlto.o;.-• • 1.
, 11. "m1 h "'jIIt
.ho..· r I ,"" ,I.. ",,~ 11 1 r
,1,,1 Ir I" ",, •• ho·, ....."' , I." ·
~,.,.-, ...o:' , .,. ....."" :u I",,, h , , ~,.

... 11 , 51M .• I".. '.I,~ ,~ " ','h
,.·11 . ·, ,~ ".... I 1......- ) .,,, , 1.,1.·. .."
I I Ml ' ",••V I ,~ · ' I I' ,,' , .. r... " " ..
olu.",1
II .....' • •ip;h ' _ l ho- y'., fl..k y.

W" h "' ''' "',, ' , ,,,,,i,, ~ 1" ' ''' ...,d ,,,,,,
coo n', ' I0 ",,'. " "IV 110, ' ' hi " I ,1\"..,"" ' 1" " h
,, ' h f" S""'r .I..V' II .... ,, 1,1 .." , k I""
" ",1 l ho' ""Ih....,,,·. h 'k,,", ( ", .
rl U,·.. h. n" n ,,, " ... In,,'" ,""l"' 'y
~..n, l ' . 'hh. •" th.·. ,II. wn,hr '''r•
......Irl "". h ~ ", " ..:,." ,,",,,~n.b..· l
~, " "" . n <I, " ", .. , , ......
.. . ... " ,., · 1 And ,.. " , 11. ,- _
lu ...-' t... , , t... ,1•• 1' u","" t.... k..., ,1,'

N._ 1""'1'1, h.kI ,....... r. lnAB ....I
I · , ....t 'h . 'u " nlt ,It<"""'"'"
, 1l.o.1 n w ll; ~ , ,, ..

m" ·Ir , hr J", , Irl '-
f, y n - f"t'h.oJ"''' I. ·
................ 1..- M ..to'll;A'"

F."'" I( ,,·h O l....... l . I.:.l UU T. fh . h
.......s...l .on Il llt. J-'il1U p.onr-I .nd l .......w
.....It""......... ,,,... no.. ...."""It" ..~

Lo ~1 o f t hO' d i n ,. u r~ or , ..£h no loA;C,1l 1 inno v.li",, ?

by lIu id K....n 1(21)1(
H2l> U Il I.. Kin . Rd .
I b f m • •~ O'l. 11A 2201>.

Tho- k.o)__I .. "1._ , ,,,,,",,u n... _
,.._ r.......~ -, obn , :>0..0_

""""'I R.tK.(- l""n~ ob - . r- ...
...... oSnrlo'J"'W"f'" , od ....
.........- , .. ' '' oJn ', tw I" -

I' 'h.o' "'"- I"",.-do -
hu 1 r ...J ....l 'hr f' N ~•.
...hd _ ' _ ,"" ........."".,.."1\''"'1''"''" .v..11,........ ""h_
.......,;y. WIw, Iwrl""ft"d '

l "" rt' ~ m_ .
"""v u nd , I , w.,..t-,
. 1.., ,r. ..ho ..'n_ , nlt~ . h u"",'.~ ..
f........... nd ~rt h.d ,I. ,,, , .......
,n u r ..",. , ,~ ,,' '1......'" 1 ''''•.
M~ ",,~ .,, 'y II'" h . "'r .It.., " ·..,l,nl\
Mr. '-4 '. ",.. 4..n.! .."Ok' "''"'II'" ml"
-wt.., 1'1" ·' ....1" ' .'n, w hr h,ld .

I ' d '" 1.,,,1 1'" ,,10 ·.1 th.·".· .... ,".
.h"'K..."to""n..·" ",h.·, ,1<-.,,,-,-.,.,
.. K""'''' '''''''' ' ''' 1'1", ...1,-In"". V<".""
"'11" - I I,' .,,,t t" ... h,l,lr.·" lo" ~ " ,,~1 .." h
,h.·", I",,,, lon". ,,, h",.·. Th.·V n,·~,·,

w ",k.'tI ... ,,,, ,,,' , I ~ ( lo,,' , n"", n ~

p. '''. H.· , , .~.. IIV ~ ,,~ h,,,I,,·
qu~n.-y t... h• .! 11",,,1~. '" ,I .nv ...,....Irl
..".kl ho' no'>! ,,, ,,, h.· 1I,,,,~rl ,t...m "n
So, In l" '~""lo\" ' ho'V n'

I ....~...nd I . h """m"n ' n ' . ..... l
in ,1.0"".. h.m It• • , ..nd ,w t... V',,'''
"i ..... ',wnrl 'r n ""'.p ft.
,,,·h.onlttd . 1 "ho",. Wll; rl ' 0
....1 who, It." , h.""" ... ,t... ,1••1
W.. h.o ,..... 1"" _lo ,..""" ..,",
w h.o'." lhml pl'· ........... I,,'"
wi' ' . no!cnno.- .w..y h.opp y ,So••' l.-1'
n to '" _ doy "'nc,.. !!:Ih.ol
.........I.l h no! 00 h" .. ,,..
~' """ lh.._n ' ''''.........
,1.....N-n' ' 0 ••, "(- Lo '''- .
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Nati"n~.1 "lI ,'''' Mi lt ..f t l",
""-"I ymu , >.,t1 i.." J" r rt'<l"iwffit·nt.

H....-eiver UlIrnb,-, u n,' ,,,...,·j, I.... 1:"'111t·,
and ft·a tll t.... ,h'IIl a llY amaiN" Tt"t"';'"" r """ r Imil L

n . 'n·;,"," n UlIll l('r , ..... ha s Ih,' ,,·i.\ ..s l ! Il"-I.wn.-y ro n !,:" (frum [, kc- to
30 Mr) " I 1Iny 1:" 11<-",1 . ,< O\,. ' r",I':" ,n rnm"ni."" li"" " rt""pi""r ('V,'r Imilt
Ior lah or t .. unrru-rcia l HI'"lkat i" n.

It.....·;,·.·, nu mlK'f t hr. ..· is ...""pl,',.,,), "" I" j·s l,1!t· f lit hil:h rdiahili ty,
versatility aml l'" rll.h ilit y. It " I,,·ral ..s Irum I :! / :! ~ V,B. C . ur
115/ 2;lll V.A.C. Thi" n·...·;'·.·r ,Imw" 1.·ss , ' lIm"nl t han " ...,,, ,,1,,, " f . ha ll-,ml'"
( ", h" 11 ih di alln llll otl llTt· s ...i ld lt,c1 "rn, ,mel l ,ru vicl. ... in stnut-ou "1',·rn t i" n.

H.·...·i".·, numlx-r Iou r ;lln ' q Klrllh -s "I'. ..·ilk ' ,'a lurt'l< lnr hi l:h
,;c\.·.: t ivi tv " nd ha" " "i J' I ~ , I , ' filf10r I" l ,w \' i,I.- huilt -in ,,1t" ·IH ,k ir lt ..1
fi ()() "II", as K,', f"O K." :, ,,d H K" 1""" I"' i,h h" ",it h ( ></ .... 1"",</ I I/ "i'l~ fu r
CW und ~:-;II, AI"" AU( ' t1",·.. lw{d ...mlr,,1 10 knock o u t hm'k~ruu lI< l

QHM . AI",. I' f,O dll lI" tdl li ll "r,
H, 'C 't·i\'. 'r nurnln-r Ii, '" Ill,,, It 1 ) 1", ,,, · · I , ~ ' k ,·<I fr' '' l llt'!l<-y "ynt h•.,;i/,l'r to

n·"I,,,"!) ,."n v,'nt iorwill i/:h Fn" ll l< 'n(')' " "" ilb t"f tTy"I"I" f" r s lIl ,,-r iu r
~ lll h il i ly lind uVl'r ·ull ...,h hrn l i" n ,

H...l·;vt' r uumlu-r "iJ ,,IT,'r'' Ir"'l " ,'n,'y mcn-r 1 ~ 'r f" rll Hl nn' with
I Kt' dial n Llih ra t i" l1 nne] tu .... m ''"y ,",',-r it" ,-ntin' l\lnin~ r; 1Il~". 24 f,,,, t
of hnn<l"pTl 'll tl ""r nH'J:: ,,, ,}'t'I ,', nnd HI 1\ ,' p" f t urn 11I11 iu/: T" I~' ,

Ent'll of till''''' l't't'l' ;w rs i" ",,11,, <1 ttll' II H(J· t,UIl, Nntiunnl'a m-w
IIHO.f,()(). a t $ 1.-,1;0 , is tt ll' ' in,-" I ,,,1,, 1 n-o-iver Y" H..,, 11 hll y , ,. III lilly price.

In terested in t ry ;lll: nu t N lItiorWI'H IWW s ixjlm-k ?
S ('C yu u r Nntinnul <I" ul<'r lur a n " 1"" lll' T,

NATIONAL RADIO COMPA NY,INC .<@::>l l wASHINGTOfri SlAUT. M£LROSl , MASS 021/6
" .... " .... . ....' .... . • •• •~. , "" ," " , ~ " ~'. "', .' . ",.. ;, ., ~ , c .,

A full-poise ad from CO.
31 co ntinu..d n..d p.lfI;"



Th e N~tion~ 1 R~dio IIRO-500 fru m previou s page
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•
Front panel nf th e If RO-500.

mad e. Now thanks to K3UUT, .lIld sorru­
fi ll-i n fro m De nn is Pe t rich , KO EUO , I
ha ve the comph-te s to ry w it h the br-n ­
efit o f their know l l-'d~l-' on the 1 1 J~O-5011

rcco tv crs.

The Fu ll Des cri pt ion
Th e ra d io is d esc r ibed as a hi ghl y

rcha b!c d evice fo r labora tory, surveil­
lan ce , o r poin t- to-poin t com m unic,r­
lio ns . Amateu r r,ld in ins t.l ll,l l ions ,Jrl'
mentioned Jlthough it's d o uhtful tha t
ma ny hams 'lc tua lly p u rchasod the m
new . It ope ra tos off 115 / 230 vo lts AC o r
12 vo lts DC. TIll' Sp t'CS ca ll fo r t! r.l wi ng
o nly 15 wa tts a t Sn m w (If a ud io ou tpu t .
Wilh the d ial ligh ts off, the p mvl'r d raw n
is 2.5 wa tts and 'J wall s w ith fu JI 1.5
watts a ud io OUlp u t.

Frequen cy CIlveragl' is 500 ki lt: 10 30
Mill. in 500 k il l segm en ts (llt' lt l'r th.m
1.0 uv fo r ]() .msi n) ,lil t! 5 kH .- 10 51111
kH I. at red uced scn sutvtty (25-511 u V).
A St'pd ra il' presl'l l'cttl r (LF·IO) w as avail­
able to provide t ill' h igher se nsit iv ity in
the V LF ran ge. W ith no an ten na , the
rad io is really quiet . The p rl' st'l ,'c1or is
al m ost ,I S sharp as th" Drake R4 o r 2B
rece ivers .

Yt'S it reall y is an II RO wi th the e tas­
s ic liRa mecha ni cal d ia l p ro vidi ng 1
kH z ca libra tio n marki ngs . Th., gvo r ra -

J2

o
tin gi vl' s III kil l. p l' r inner d ia l rev olu­
l ion and Na tion a l r-lairnx 12 f"l'l d fl'l' ­
li ve band segm en t sca le len glh . (An ­
other so u rce q uot es th is .I S 24 fed pe r
MII .-.) Di,lJ c'l li h r.1Iiu n .Icc urilcy o f I
,..I I I. nv cr the soo ki l l. d i.l l ra Il};" is .l b o
claimed.

TIlt' i1\ tvrnel ( rys1.1 1caJibra tcr is ot 50
kil l. a nd injoc ts a t tln- tunable IF. TIl('
s t r t' ng t h d Ot' s n ' t va r y w i th ba nd
,·h.mgl's . A lso, the p iu S(' loc ked loop
re fer-ence 10 , JO t' l'rys l.1] permi ts cuhh ra­
l ion lIll o nl' b.md o r scg r m-nt 10 (,ilrry
through fo r .lIly ot her.

To rapi dly muve Iro m t' n" " 11<1of the
ba nd sl'gnl l' il t to the oth e r. usc tho o u ter
an d larg l' r main lu n ing dial. 'l'ntal drift
is .:1,1imud Itl he under 100 II I. over a ten
min ute period incl utl ing some w ild tern­
perature and p r im.Jr y vo lt.1gl' cxcur­
ston s.

Seh-ct iv ity is o htained frorna tunabl e
s ix-po ll' I rlt er a l 230 k t Iz . Bandwidths
.Jr" s tan da rd ,1t SilO I !I. , 2.5 klfl.• 5 kil l
a nd l'l kllz. Setoct.r blc sideban d or CW
is a va i table in the tw o l ightl' r p \ls iIions .
The receiver includ es a typ ical rujec tion
tuning ftltcr w hich .lppt' ,l rs to wo rk \' t'r y
w c!l. Fora moment I thought it wasa
DSr filt r-r --- nah , cou ld n' t be!

The AGe is so mew ha t unr o nven-
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Top rear v ie w, cabi net remo ved.

the d om in .lIlt .lu r.lI bru.llk., ~ t servi ce
jus t h i~hli~hts thi s t rui s m . A rm ..l mn~,

lilt.· Natiuna l, d id nu t su r vive to M"t' hi s
FM h·t:hnu'o~k.l l bH·.l ldhrou~hs co m ­
monl y accepted . A lth.,u~h .1Im ns l ev­
ery rad io receiver employs hi s Mlpt.' r­
het erod yne princip j,·.
The Survi ving IIRQ-SOO's

Today , .. In-r over Ih i rt y yea rs , w e
bt-~in 10 ~l'l sorm- hint Ih<tt N.l t iu lMI
m ay have t>t-c·n in us (in.lnci<tl d t'.l th
spi ra1w h ite dt'Spl·r .l lt'l y I ryin~ to hri l1~

Ih is an d uth t.'f innovations 10 nlol rkt'l .
Rich, K3UUT, provides t ill' insigh t th.r t
.llmns t l' vl'r y un it Ill' h,IS heard ,d ltllli
su f fers frorn l n tcrmtucnt b'1Ildsw ih'h
and other ro lM y sw itch co n tact s . W ith
the pa SSa);I' of f nil' . no amount o f CU II ­

vent lona l contac t cleaner see m s In sIJI.... .·
th e problem . Th es e sw itches ,Jrt' defi­
nill'ly in ft' fiof to the ones in lhl' I'd r lil' f
cla ssic r.ld iCls .

Dennis, K,"}E(XJ repo rt s Ih.ll ht' h.IS
not ex perh-nced probl em s wi th Ihl'

34

sw ilt"hl'" because mlls l llf th e u n ils he
h.1 S worked w ith Wl' TL' llL' W in th .· MK.
l it· Sll~....ts Dl'tllr.it ra llwr Ih.1I1 ~d fd" n

v.lri l·l y co nta c t clea ners . II.· al so sug­
gt...ls Ih.11 V.1CllUm t ube circuits em ­
plnyt'tl hund red s u f volts whil.· Ih is
II RO u s.... unl y tw el ve volt s . Whal
make-s .....m l.ld ol l 2f10 volts m., y nol d o
tilt' Sollllt.' .11 12 vol ts.

As .1 H'SUIt, w.t i s lurh i ng~ Ilw main
!Mn" sw itch, function sw itch and so me­
l imes the IllUde/ n n-llft s wi tch co u ld
n'sult in .1 non- Of sr-nu- Iunctio ual ra ­
dill . Th e on ly p ra ctica l cu n- .lprl·,Us 10
lu - III h.l rd -w trc the uffcm! ing s w itch es.
O nr- really ha s to loo k dnsl'Iy ,11 the se
n Ul l.w ls to insun- .111 or till' r ight ones
.I Tt' co nnected . Another solut ion, sug­
gt'Sh,d hy I)l'n nis , wo u ld he to res tlvc e
th e wafer contacts .

Now h.lrtl -w irt.·.t fo r 1.5 til " M l b: , it
w o rks q u ilt.' w ell. [ust null"believe it' s
J d .lss ic p lug -in cor! If RO and you re­
livt· lht.· IlJJ( J's lIRO wi th Ihl' 1%O's ru -
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