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West Coast SSB in 1933
by Jim Hanlon, WaK G I
1'0 Box 581
San di a Pa rk , NM 87047
wSkgi@arrl.nt" 1

In a n ea rlter [ I{ a rr lcle on " T he
Beginnings o f Am a te u r Sing le
Side band'," I pointed out tha t " ltho ug h
sing lt' s iJ ,'band w as inven ted by Weste rn
Electric and AT&T en gineers in 1914,
shortly aft er radi otelephone itself was
de veloped , the curren t UM ' ofSSBby radio
amateurs dates 10 much later , 1947, when
Mike Vtlla rd p u t m e fi r s ! " d irec t
frequency p hasin g" tra nsmit ter on th e
ai r from W6Y X at Stanford Universi ty. I
d id menti on lhal the re was .1 g rou p o f
" west coast a ma teu rs " w ho we re
(lpt>ril t ing 5SB aro u nd 1933, bu t [ ha d not
been able \0 find much out about them
and ltdld not seem that the uSl-'ofSSBhad

sp read fro m thei r group to othe rs as it did
to a ll of ham rad io b\'y;in n ing from
Villard 's work in 1948. Shortly after that
ar ticle appea red in ER, Harry Hyder,
W7IV, a nd Bill Fizc tto, W2DG B, were
kind enough to sen d me cor k'Sof Robe rt
M. Moor e's articles fro m the September /
October 1933, Dec ember 1933 and the
first 1934 issues of R!9 MaXazillt' spelling
o ut the techn ical d etails of those ea rly
SSBtransmitters. Moo re was W6 D EI and
his add re ss was 935 Pal m Terrace ,
Pasa d e na , Ca li fo r n ia , so he w a s
undoubted lyone of those ear lywest coast
SSB hams . Theil in ER for March 2(K12,
Ch uck Teeters" filled in yet anot her pa rt

T. r.

. ' l!:::::;-

'JIG.- .1,,-10._ ...--.,-. """,,-IODf. I..aoo.hm, '0. _ .1- .. .... _ .....,
.......111._ .
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of thc early amateur 55B story with thl'
news of Jim Lamb's report on 55H to the
ARRL Board o f Directorsas publish ed in
truncated form in QST, October 1935.

50 le t's fill in the rest of th e story by
haVing a 101ik a t w ha l kin d of gcoU th.l t
"'WI'St coast" grou p built a nd pUI on the
air .

Yo u n e e d to u n d erst an d what
ama teur rad io W.1S like in 1933 10 really
ap p rec ia te what a fea t it was for Moore
and his com pa nions 10 ge t on wi th SSB
in those d ays. It was the d epth of Iht'
Great Depression when o n ly a handful
of ha ms had the e xcess mom'y needed
to h a v e a so p h ts ttca ted stat iu n .
Acco rd ing til Raymond S. MoOTt' in h is
book s, "Com m u n ica tio ns Receiver.."
and "Trans mitte rs, Exci ters and Power
Arn plifiers," mos t ha ms w e re u s ; n ~

ho memad e regenera tive receivers and
one tube, self-excited transmit ters in
1933. Then- WNl' on ly a few , wel l off
ha ms w ho h.ll'l superhets, and those

WNl' most ly Hamma rlund Cn r net Pros
or Nationa l FH7s or FHXs . Indeed one
ca n l'asHy receive modern 55B si~nd ls

o n an fB 7 and even on .1 regeneranvc
SW-3 wi th a li ttl e ti nt'sse, bUI most of
the 1933 era hams w ho were gett ing o n
phone were using a two or Ihrt"t' s tage
ri g wuh a 10 0r a pa irof them in Ihl' fin al
and a mod u la to r w ith d ca rbon mic, a
couple of stages o f a udio, and a poit ir o f
"os run ning in C tass U, m'wly developed
in 1931. There w,'n' tlnly ,1 fe w tube
types available ttl build w ith in those
d ear, d eparted d .1YS. My 1935 ARRL
Halldbook list s a ll tlf thl' t ransmitting
tubes, tr iodes, tc trodcs and pcntodes,
on a single pagt' ( 3~ tubes in .111,man y of
them rec e tver eud to output typ...s ). The
Iislin g of Sta nd a rd I{l' t'l' ivin g Tu bes
tak es up two pages and incl udes 55
ty pes. This is ,I far cry from till' 1000
lis tin gs o f tubes o n 37 p,l /-i l'S in my 1948
han dbook that wer e ,lV.l i!,lb ll' to Mike
Vill a rd.
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lui h,.~u,1rr putoh.lwoJ .n thr tol'l
'''.14 , NI I .,,11 wnd ... Io.>nll ,,,
110 !hoo' you ... n_ .. ,,," It ......
M.>",... ,,·~_looJltf'd. •n ..' .....n>n <>t
1l~1I r.....,...._L-<OloorA" dnrkof'<'d.
.... Irrq.......- 8 , ......
....--'lI.. 1100' ~t. 11 k>
.....~ ......1"1'''' 8 "'l!"'"h to 'iw
...........ud , ,. .."lI~ I<>r'IK
d ....ncr "lop"'." 10 .

Mo.."...•• , " , .."b.
YOI«' I~,. ph' "b.!II1l).
n hm '""'1''''' ,mr..d.n.~ .nd • 1-
m ,II , " ' r~ ' ........1. n..., ."'phl....
1.....1> 1,,, .1IUl".,1<' k_ 1'....h ll...
m.od~ In n'" ...... ,OO,,<lon .nd
I""f'<"" ,.,. "'". ,"ro<",,'" .NI • T-pad
..... '''\·n''....~.h.. ,.... , adl"'" ,hr.~d",

.I",.. I,,~I "" ,br " .., I>Alo 'K~d
""_j~I.",, ".~•. ,,, • 1.,.. ,-, I.-,'d ",>l

.... II ~' ,pt, "",I '",I,,· .n",k· T.... hl h-......:I
•"..1", ,t", .... ",,,n ".._t.· (. p. i ' "I
227.. .. '<,f,o.l I>.oJ.",.....t ""..l"I."" 'h.,1,.
.1.., ,h;" ,',. hI' • "i,"' ,' lUh 11,,1',"Ti~,
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A Different TR-4
lo)' c".< ~ T.... .~n. 1'O"4toll""
"'1W'. lo~ Dri.~
...., •.u. c ... _

II ..... .". "J' '" ro-an...hn> ..............
Ial~. &bou • • Ta ... , y",, '" ..1'oKh """
'1M D.. ~~ TR-t SSB -..r. .... from
II _ h. ",. 'l'om~ <>f.
lou' t "'lobon In ,,,....' t-'o"' ra",
TR·4 l;ltu Sl>"" iii••,. 2·1 / 2 m.'~.

,•• " ....",• • I ........,.~' c.",~ '''''11 ',.,f"",
,h . [), .~. , "'bl~,tl.'.''''<l 1>,,,\<1 In ll th ..
TR'" III N"".,,,br•. 1~4 1 It .... . , ed
., ,h. <wi! d." """ c ",u" ic. " , .
..... ~ hio:h .... ,1 ' "" " 1 •• , ....
US " • ....t c~__ " . , "' , ,.. , ....
..ar ,.. l .. ,,'1"' . '1M 0"_ 01 0 ...
0..- ,,1'0 """ hootp ..I """ RRh
~ B.a, _ tlw _1'd

loorconunUNC_ '''''''''''''It """
2-1/2 _ l'HF band .... " .u l CO
......'An ~ 'I<"'S lO tolll , UH f
00 lIIlr ~ and ' Iv 2 ...
band ..as 2·1I2..-n. I I2 Iu lIn MHz
""I..... I ~""l

flU' Ab!><.. , C"",pa ..y ko<.,..d ,n ,..;....
V" ,k . • , , h••n~ ..","", ,t... W,,,ld T,. d .
C' '''N " I . 1'0 • .1 I",t <" mp l• ••d
p,,><III<'"'''' " ... SIIl.. . 1<-',,,1'" « "" u ,·t
10. Sl·R ·I "'I / 6 l'll f "',_. Th." k" ..
,,,,",,. ..." ..1,1 "" no 'u........ r" "'" ",
The Sl~1 C"rpI' L. "'" . " " ••, h ,..
t.k,." ",' h Iwd ultd dc<.....:'r-'O,•
1'lIh' .,;~. I'M ~ 4!l tollh f'&'<'k ""
n... AtoI«ofl lou,,, " tol p"........t .
...,.... •• " , .. ,." --.. _ uLoo....t
....11 " ....., ..h, le 'Iw _
I'M ~ ..- • MlJ""rlwt --... .... and •
~.I ..abI .. 'ed l " Wi'h 'Iw
_of IIw , "'""'"' , , At+ott
.... " ......' nll I... o<>nW1h ,"lt to .I " I" tIw
...m .....,. of ' ''''' AIobo". prod"""" . 2·
1/2 m ' •• n'O<~;•• ' ,·.11ed ' Iw
" ,It DI<. ·2 , 11'0 " .... , "CR-,"'"
",..u, k..J I,,, 2·112 n' .." · Th< DI<.·2
•,,1.1 lu, tl n"" I.... '''~, b."..ri~.,

... 1""'1'1>< ,,, • • • ".1 I",.d ••: t

•

T1w UI<. ·2 '.pic.' IJ/l'I ", 2·
112 , t ..o "' , " h .
nl 5 l u ""'on' It I IN
....U '1 1',,0.1 , undo-<
I 11 o" ' p .. l • • nd ••• • uJ"'"
1'<'1\ " de """..................,T1w
...!w. , i>G$. 1.. 11<1 ..-..1 ...
_ ULok .-.'I• • nd .... . ud'"
. mp"'_ _ iw. " UM'd I"", .~ voir
B ba,....... . nd two J v"'. " .... '_ion.
L,~ .. mo. , modul., ..d o"",lIuOl
'un.m,lt. .. o n 2-112 nM'I " ....
to....d •• • bam.nd ...",1 1 ."",,,d

on I''''l,,,.nry. S" pr. ".~." '"',''''''' had
,,, ,....IlI ..... '''' 'Iw , ......i ... 1."'l""""Y.
..".I 'U'n u" ."Jon.1 .",,,,1"" 1<. 1b . A.
.....ult , ..........·..; " m'1I«I • " 'P~

."und,,,, ." 1 , , ",so .1......' ••

.,,,"', •• ,.... ".".m,ttnl ..,,,.1. T1w
,up«~ .......; ......bo., Il"""".o....t •
loud ""'... ,,, 1.......-.. ,.1< ,;nat.
Tho-!' ..,... ft'l.....-d '" so ..
t- nf""'_ T1w4Mlh od<2·
112 baltd ......k1 a«t--.ta...
....Iv t ~ win. ,....... 'n"'-...._ ,"'''"I... ,,,,~

At>b<>t' ""lowed up ,Iw OK·2 ..." ..
, ..... 1"'-_3. ..1'0",1< ,...,,,....t .d,...' ..I>I..
.n ' .." "••" u pli n/l Th •••11" ... ..d
"p" "" / "' ~ t1'o.. p.. rf" .m.. n,·.. wil h
<I' u.·,....t .,,1.'10".' . ",1upped 1.... ,>11 'ptl'
,,, 2 ".11. , T.... ·} .. . . . n,,,.:h ..... ...,
!"",'u.mi"K ,...Ii" lou, ,'u,' tl~.211 ""'.
,.......,... n.......,.....od rh' ''''· n.J <. ot<.",
...",. 1,,1,,1.. '41. AIoh<,,, f o,,, ..!lh .
.... ,1< . . . ......"'... fOf 2·112 .....,.....
,!w od<l \l IlT·3 Th, 20 ".11
h' /lh po:-.....:I .. nn""f'l< ' ,""to.and
_ Ih,...... H~ ·75 l' H~ ' ''No 0 ...
......... had _1'0 .Iw " Ki .nd pLo' •
"'-td"' ,.... tIw "'Pof ""'.....' nd
_,.....«1 tIw rifin<no:y M "It.. ...
...... _ o1 Lo","-
"",b<~pn_ "hlt._....

hI_ t\,b , /1. ,.. f'""l"""'Y
lori I •• n , ' .Itd .......i . .. U"'''II
' Iw '" nd ,.."'-"<1 ..""", 'u'00'"
......1 ,1 . "" " " h ,Mt..,,· ..t 8""
.."I pl ,,,U"K"" ..·",1 . ,,,1 ... ·,·i••
h"'l"""";"" ,",''' ''' d,n,·.~" , . II .."lu, ....-I



retu ning with e \·t'ry transmission. As <1

result if yo u sta rted o n 112.5 MH z b y
Ih... t ime yo u had 3 or .. transmi ssions
yo u wen- un 115 MH z. Th e ARR L ha d
cl'Cu Kn L,.t'd t h is prob lem and
recommended llsinKsep a ra te tub..-s and
tuned ci rcu its in UH F tra ns mitters an d
recei vers.

An Abbot t c o m pe t i t o r, Rad io
Transceiver LAbs, also in New York C ity,
at Rich mond lIi1l s bu ilt d 5 meter
tran smitter receiver following the ARRL
reco mmend a tio ns, their type TR-8 in

7

1939. Sa lt'S wen' poor and tht, cu mp.my
Kave up Ult ra Hi J;h Frequency sds. Tht·
co mp,my run by Frank Iacobs. W2BSL,
was butldmg a 30-38 MH z 15 Wilt! AM
tra nsmitter for poltco sor vk-e, an d they
offered it to amnteurs in k it form . TI1 .' T·
ISOso ld fo r $22. In till' fal l of 1939 1hl'y
added the H FM tra ns mitter to t11l'i r line .
It wa s a 160 throug h 10 meter 30 watt
mubile /fiXl'd tra nsmit te r that snhi fu r
$57.60.

With Radio Transceiver l .obs j<; i\"i ng
up un the 2-1/2 meter market theonly

cu n lin uf"d nul p ol"'f"
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"'''' lotol"nl\' 1<' . , ....... f' n• • ,~.", 00
",>I .. ""m .... nd .i""" I 8~, " h .
d~m",v ~-J . .u>d"",Iv ~ ~, p l. ' r
......._ ." " .. '100"'i.... '" "")' .I, rft1io<>
" t il d.ov. I S"'1Ill who, "
.......o.-.t ....,....n

Tlw 11l "lthoII pou..... 'n""lIk
9 to. 4- 112 i<>lh ...... , . _ c ,....,
.-Id ~ .. - ,,~ ,Iw Londo "h,z
II"""' In ·7S.. I..... . U<! .. '" ,..,11. " .. ,
.nd .n In"",15 "'U"'l"""..1w.l ' ~ I""

,.. ltr "Nol,,'r d .· ,.. c ' ''' T h...~d,o
_h,.......ltk h f" "'·h"n' .. . n">d~la",,

"" 1I0n'm" . ,,,1 ' he . U<I", .n'rhl"·' o n
..... .·"'e " 7t7 "I......·h .mr and .
..Vn '" M.I> w", .n'r. The " ... " f lhe
1....'.17.7 i. '''''''''' '' ''It The ",,,,r
.............. ..................1 ' nboto .......- '"
...... , Wl.. ...., ,.... \"..'.1 . ...""" "'''.
» t.. .t.._ """Ir.. ' ,,.. ......- ....~
,Iw TIw 7f7 ....... Irir>do' .." • ...,
c p A"_, ,<>"" 'he ''''0
_ I III p.'..lkl.,., Iwd . c.......r
.....,.j,I. n.<J.t>ioo ....'1;0."""'" Tlw rc-.o'
CO\'<'<" .. h'nard to .11e- .....-- ... ,....
""'"' r-...- to '''rrl...t 'h ~ ••,.
r'" ..".~", "" ,..... rc-.o, r.""· «'qU,h!'d
.... • 01,. AC '" DC I... ,..... hI ' .... )
, ·"It> DC I,.. 7f7 1>,•••nd , c.mo..
m;c, . nd _""I "' ~" DC ." , rl. ',.,.

M., ·h. "" a lly lh " TIl ·~ tI'fI.. h , ....
AN..,,, mih l. ry ,,"'......, "'l"'.t1,',,, e wi'h
h k w..,,),,·... n ..... and ''W, ry Ih'ng ,,...l
do, wllh .n III1<kc..t<"...; 'rinll ,n •
c ha All Rf .."'''II '.·,....
........nd ~od ... ,n· ", Iu J'.'<Pl
..,'" l Lo'''''' ....,j"I"'Illlw <oib
"ll:ldl, '" pI.a<-r C""'" ,.... TIl--t
tr. • .. , .-.lIw HY·7'\ ,"" .~
I.C 1M<Io.• • rt~... vod copk>... .
_IU <Ioo....... . nd 'd l_"' ........_n.-
1'ft'I'( ~lv » .."""" """'ll lIw
HY-6I ' n ..""'" "'p.orb_
......"•.- n... I .., .. lIw1"F7triod<
""""'l\' . "'r h1irt' R(: ,plod ,,,,lIw l>l"
....1'" 1"...... ' '''r l,h•• . 1iw Inpu' leo Hw
........"'.mri> ,hn...~", " .,,,,,,,...... ..,, ..
'''''' r ""' - ry ..·,11<1' " 11''' ,~". h,-;' I,,, liw
""...,., .",,1,,,,.. 1"", ·1. f", tl,,· , ,,,I..m
m,.-, 11M' ..", ,,,,I.,.. (••" H,·\> 'u II... 71-7

•

1t".1 Tit u ll...t • " . "...~, ..~,
'T ""'-k ,..... ,J"" In....
lIw "''''. le "h ""'h •
ho-I. "'''''' '''Il"' Lott rLo... of ,lor
H'I'-7'l __ k--z ~." k...t ,.............

A < ~ ,lIt .... ... .,It,,,, I-ho_
no _ _ hw-nb h•. )

...... '" to, pplioo'd _nod :.. l l IX-'
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The Heathkit DX-40
by Da vi d W. lshmael, WA6VVL
2222 Syca m ore A ve .
Tusti n CA 9278 0
d avt' _ish m ael@q sc a u d io .co m

The Heath DX·4 ()was. as Marly Drift,
WB21:OUm i/;\h t say, the last (If the Hea th
" /;\T.1Y gea r". A 2nJ -gclll.'ra tio n DX -35,
t he DX-40 wa s first a dver tlse d in
Januar y '58, and lasted sligh tly less th an
th ree yeMs when it was replaced by the
D X-oO in Nov.reu. The D X-4 0 so ld for
$64 .95 when it W.1 S int roduced .

The DX·40 is d 75W CW, 60 W A M,
crys ta l-n llli ro ill'd, CW I AM trans mitter
with sing ko·knob bandswi tching o n 80
10M . The pi -network wil l accommodate
ou tp u t Imped an ces in the ran gl' of 50
WOOohms. The tube lineup co ns is ts of
a 5U4G B full- w a ve H'c l ifie T, 6CL6
Co lpitt s cr ysta l oscilla tor (serves .1S il

b uffer when an ex terna l vro is used ],
6CL6 buffer, 6146 final , 12AX7 s peech

amp lifier , a nd ,1 6DE 7 con trolled -ca r
rtcr modul ator (the o lder DX-35 used
1213Y7s fo r the oscilla to r and b u ffer and
<1 l 2A U7 for th e modu lato r).

The pOWl'T su p p ly U Sl'S a 7 HYcho ke
inp u t filt er tha t delivers >SMOVDC key
d o wn @ 125 rnA . The o utp ut filt er
ca paci to rs a re t wo 40uF 450 VDC
clectrolytlcs in series. Tlw two 20K lOW
e qu aliaing z h lcvder resi stors for the
filter ca ps are mounted on top of the
chassis, keeping their hea t ,l way fro m
the filter ca p~. An accl'ssory socket is
avail abl e for powering the Heat h VF- I
(o r sim ila r) remote VFO (alt hough yo u
m,ly hel ve to d ecrease the 15K lOW
resis tor in se ries with p in 4 of the
accessory soc ket for you r parti cu lar
VFO) . An LC line-filter is connec ted in
ser ies wi th the po we r tr a n sformers
p rimary.

A dual- scale (0-6 rnA an d 0-150 rrtA),
full y d a mped , D 'A rson nl rnove rnent Z.
l / 2" met er indicates 614 6 g rid or plate
curren t. A z-polc 4-position s witch on
the rear chassis sel ec ts be tween th ree
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crystals o r a n ex te rna l VFO. Crystals
can be accessed through a " tra pdoo r"
at the rea r o f the cabinet. Th e DX-tO 's
point-to-poin t wiring is very clea n and
straigh t fo rward a nd I suspect that it
would have been a good kit to bu ild .

The DX-IOis housed in a 13wW x 8· 11
r u x 9~D al um in u m g rey-wrtn kte
cabinet an d weighs in at abou t 25 Ibs .
(shpg wt'igh t).

The IJX· 40 p ictu red has a long h isto ry .
I traded it for a DX·(l(la t the loca l TRW
swa pmeet in '85. I fu lly In tended 10
completely rebui ld it bu t d ragged my
feel until I fo und a noth er " parts un it"
in '91at tho Illng gone Cene ral Dynam ics
swe pnu-ct. As it tu rned out, the " pan s
unit " W .1S in very good sha pe ins jd e,
wa s ass embled and w ired well, and
included th ree 40M crysta ls. I stripped
the kn obs, mt' IN S, panels, and tUN'S
from bot h un its a nd made a composite

II

DX-IO fro m the "pa ris unit" usi ng the
best parts . The front pant'! wa s g ive n
severa l coats of Meg uiar 's Ca r Clea ner1
Wax to bring o u t th e u rig in,lI fin ish .
The me te r's p las tic face was c1edned l
poli shed w ith Nev us PI.' st ic Poli sh No.
2. All the fro nt pant'! ha rdware was
re placed with ne w hard ware . The two
40 u F 450 VO<: fill t'f capac itors we re
replaced wit h new C IJE 40 u F 4511 VO<:
units-the o rig ina ls we re judgt'd to be
just too leaky. Both the flltcr cho ke a nd
po wef Ir a n s fo r m er ' s m o u n t in g
ha rd ware was rem oved Iro rn the chass is
and bot h we re sp ray-pa in ted g lossy
black in p lace .

I hav e used th is transmitter m.lny
limes e n CW a nd prt'ft' r it o ver the OX·
20 a nd OX· 35 un ly because o f th e
da mped I)'Arsena l movement met er-s
tu ne -up is so much Iastor th an using the
UX-20 's and OX-35's iron-va ne mete r



mov ement th a t ba ngs a ro u nd slo p-to
s lop. TIll' DX-40' s "TUN E" pos ition
be tWPt'n "O FF" a nd "5TI\ND I3Y" is a lso
a we lco me add ition fro m the DX-35. A
minor criticism o f bo th the DX-35 and
the DX-40 is the loca tio n of Ih.., crys tals.
I s till p refer cr ysta l cun u-o l fo r my
no vi ce -type t ra n sr ntttcrs a nd hav e
severa l doze n cr ystals 10 choose fro m .
Changi n~ crys ta ls fro m the rear, three
a t a ti me, an d then tryin g to remember
the posit ion of till' rea r-m o unted crys ta1
s witch (o r t ry i n~ In ge t to it) is a m <l jo r
pain.TIll' Dx-iuwas d estgnod p rima rily
for VFO ope ration . T Ill' a-post tt on
cr ysta l switch al lo wed no v ices 10 usc
the DX-40 unti l they upg raded <lI1J

sta rted lls ing <l VFO . Because o f th..'
me chan ical d esig n, I believe tha t cr ysta l
co ntro l w a s suppos ed to be d

" tempo ra ry" op oeat tng mod e,
1 received good AM sig n<l l reports

using an a mpllfiod ba se 0 -104 mic so I
d id no t modify the sp..-ech a mp. The
DX-40 d ocs not ha ve a ga in con tro l in
the speec h amp so the D-I 04's gain wa s
adj us ted fo r m a xim u m u nd isl o rted
o utpu t. I replaced till' Am phen ol mic
con necto r with <\ s ta nd ard 4-pin mtc
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co nnec tor (Radto Shack I' / N 274-002 j
wh ich necessita ted t' n targing the hole
to 5/8".

All-I n-all , the lJX· 40 is a very so u nd,
s e r v ice a b le , 75 W CW, 60W A M
tra nsmitter. .1.R

Fo r add itiona l rt'ad ing , try Donald L.
Stone r' / W6TNS's DX-40 rev iew in It'll'
MM .'58 CQ, pg s. 08-70. Send me <1

LSASE Of emai l me a nd I w ill send yo u
the schema tic. A sche ma tic a nd parti a l
manual is <l v<l il<lble on-line at h tt p:/ I
ba ma.sbc .edu /

Se le c te d Re fe re nc es:
I. Heat h kit , A Gu id e to the Ama teur
Rad io Prod ucts, b y C h uc k Penson ,
WA7ZZ E, 19'J5, DX-40, pg . 55.
2. Co mpend iu m of Heat h kit Rad ios ~

Co rnpil o tton of H oa th kf t
Adv er ttsornen ts fo r th e Rad io Am atcu r,
by Mar ty Drif l, WI32FO U, 1'JY5, DX· 40,
pg. 23.

C ta ue meu 850 sh ift RTTY roundtab le,
on 10 137 kcs US HSaturd ay, starts 0930·
10011I' .lci f ic t ime ,
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The Co ll ins T CH
A Ve ry In terest in g O ld

Radio
by Richard Bt'ck elt , W"UVT
10 113 Norma Lane
A!lh land,M O 65010
Beck ett R@mi ssouri.edu

Co n rrace Date: 7120/1 940
Co n trac t N IL 75324
Ser, NR, 8306-33
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T h t· s tory
begin s in

Oct ober (If last y edr
when th e XYL an d
I v tst ted so me o ld
Irie nd s in St .
Jo se p h, MO . M y
fr iend Charlie, who
co llec ts mostly o ld
broadcast rad ios ,
w a s p ro udl y
show ing me Sl)rn l '

o f h is lat es t finds,
a nd that is w hen I
spotted the TCH.
My first and most
obv io us th o ug ht
was ho w sim ilar to
the Co llins res it
loo ke d . I ha ye, a
ve ry perso na l
in te res t in th e Te S;
I o pe ra ted one
man y yeM!> a go
w h ite serv ing in
the US Navy. Tim..,
only permi tted my
taking om' p icture.
h OW I;' V t'f in t h e

follo w ing wee ks I
began .,s king o the r
hams and friends
abo u t th e Tell ,
on ly 10 d iscover no

nne hold any kno w lt>dgt' o f it . After the
usual web sea rche,s, and to no avail, I
se nt Barry the p ictu re in hopes so rnt' (If
the ER reade' rs mig ht be of help . Then
Barry suggeste d I ga the r a s m uch
informa tio n abou t the TC}! .1S I co u ld
so I ca lled Cha rlie fur so me he lp . li t·
g l.Htl y remov ed the rad io fro m the
cabine t a nd W (' look ;I look Inside . TIll'
Uppl'r chassis is th e RF sl'Clio n, whic h
houses 5 tube s;a VR-150 rt'g u liltn r, th n '('
6V6's a nd a singlt' 807 RF outp ut. A
qu ick look a t till' Cu llins rcs ma y offer
so rne clues .



Th< TCS 1'<R<,, 01
Th<RS ...,,~ ,>I , ..Ii" rqujl""""l ..

...... ,~ ,1>0._ ...« ......._ ...............11

from WW Il lhol h.oo .~'" ri".~", al'lJ...,
"'l""1•. n.... >l"'Y ~''''' in I anJ I....
lint "''''" Ito< .. ,Ih ~,~h 1>y m,.us.
N.o..y. In " ...ly, ,.... lint ART-1l4'\
"''''''lIh I.'.) .1.<> 1,0'" l',~I;n", ar-.l TIn.
fmmCE, ,~__ ~,

Th<l'wIry _'-«...... Mol<>f_
""""'"" m,I , doJn',' Thor n:s .....
.-J ... .......,. timor ..~. __~ an
lhonl "', lfKIud,,~ .~ .--...
I«'po, .",,·.n, land... enn. 1,,0<1 _
.....h .... oh.... .II hftd ,..- and
oh'r'" both 1.0'110" .not 11 .... rtrry
oi<otnrt·...
Th<ftW'W'"".o1l_d~wd ......

n:':> ..,.... /:.....1doNI ,..-mi~. M
rYmr!<'. Wli. tom I ...."'i·~ ... t1..ll:f rA fur
CW .bul , ..-d I" .. AM' 1"''''-
II ...odul.o" lIh two 1..z5·~ rouId_ly

-...Iul.o J"'''''' ltoz<; hn,," n...-...
it '1"'''' .,mrlr, ,I "'... ~ .... a rA .. ttiIr in
Iht AM rt><.... ""_ko ru'" ....to>l,eu... .....
........ I'A. II y"" h ""od..l.ol<" eul><-•
..",pl...u....hl" n" "",l r A, In .....
{ 'W mo_'" y'''' ho " ~ I>o.~ h ""oJ" I.,,,, eu....
\h;ol c.n I... 0,,1..1,1.. ,,-.1, II "I... ..-.I a

"'p"'.'" l2Ah ',or ,I><- MO, . n.! .""tl>o...
In' ,.........,,1., 1,....,U. "". w ilh tI ", l " i, J ••
• h,"'~' ol", " , ,,, II><- It>2~.~, Su. ,n <;11""
MO, ,or XT"!. m.od,... ~,n, ho ..... 'f"''''
l2Ah

l<l " ,. 'u,n I " I h. TC I I " .. ,h.
....' ''' ' ...1; 1 ho.· I.."'« eh....,.... Iii< TCH
i~ I h. , ..u ..·~ . ~~c'i"n , ",ilh a
...... pl"""'.. ' ... 5 ,.. toft , 2·\lSK7' •• I·
IlSA7. I· I 2SQ7. ..I'IJ 1·\Mh. A ...,Iw-<
......... ,.......1 1,,1><- II..., up. bul .,..,n•
...... rom"",•• ","h ,Ii< Tes ",hlch u.....
• IlSK7 1. 1 IIf , 115A7 Iol .....v_.
I 2:'-K7 lot If . 12:'-K7 2nJ I F. 12SQ7 det
AFdn• ..,.. 12A" AF....11"" . ..nJ • 12AI>
liFO T1'I<"1<'oq1.WACJ ••nv.>I , TCH ..
hom 2 It> I" _ Thor TCS.'1""" 'rom
I S to lZ _

m_;__•••__.,,,,,U"' d..l!'".'"
_. lot _ "'" _, IIw

I" n .. ,.d",. I h.., ·. d ,drd ......"

.1""'''1..... ,,, h,... ,h. T< 'II n1lllh; ho,'~
K'''",ph,h.-d i " . " ""I i , • I.... ·
P""'~ ' A M .II CW lr ""~i. ~'. bUI
In" ••d. ""II .....,.~ i l I" Iii< i"'..II' Io""
,0/f.R ....a.kn. c,;..... 'h~<""'p 1'"
eutoft"" II,nr<!. ~'''''l' ,.. "'mollho,.11 ,to"
..I......"",....... h..u...ol , n.,d~ "nc
C..b;...,1 "'ilh 'hr TCH WIw", ft IIw
res ....... ,......,...,....<.10, ...... for lhr
.n

0 .... mlJlhl .f"'<"l.o... !hoI , to" TC H
~ lhr fC"; and I~II ... d ...
" ...n~ n '" __ ~ ., ....
f"t',k__ <rd..n.taney. _. II ..

.u...r--blr, b«.uetlw TCH .."'_
_11.....nd l'lthln, 'ba' "............,. ,n
"""f"t'tll;" "'lth I J'C<;.•nd j.....,.j

.. "' , ,I .... h> ,1.0. r<fU'p......1

.l ~· ,'.ol>l<o.
My f Il•.,n 'h. m,hu.,.

II n.not ...>l"" 1 p ......
......... ", It... ,n l",,,,.',,,n .bc>ul I....
C,~h... K"S kC"I r-8oow·, C,",1l••. J1It
TCS, to. Omn.. St••ko rc.~ l< (It''"'',
toy fd 7 \1 II

AIIRl M i• ..,.. , l Sl.l~ ConnnUo n
hb.no.. Am.'~.. . lI ..dio Clu b

hh...." .. . M i..o u ';
M.~., 2002

'~h,OlIU "1- fl . '" II,," m ..,~l'l

' ,..hl, ...~ Slil ~., h, ." 1<.1 " ", ,,.1,.,hI...
w ill Ii< $1 ".,'h i' ,.....'v.·,1In ., .1......-.
~'Iup h m,· j. ~ ' i d.v. M. y J f",m .\PM
,,, ~ PM ,I s,oh"d . V"AM ,.. ~AM
' Ad..." "", I"' ~~" . .. $~ <.., h
' ARRl Vf. ' .......11 bv KOVS
' ARRL llX. QR r . S~v 1'1 ", "h Iii<
N I W..., Iw, s.·n' '",um .nJ
A<1'.. " Anll" f.'1"' pmrn' . DXCC
..nd \\I A70 , ..rd c k, ..11 ... ~ pl ..nrwd
'S9<"'i.1 'n" ,,,nJ...-,o<I by ..plI·
kn"..n QST d .:11 ."'h,,•. \l ,b
0"11" KI ' \l H \- , .. n C"lIff ll nr; .
..-Mc>ri """11 ..II IH'" ... ,>Id...-

"'l"'~
Fo. -.n ' nt......... '_ C_ R,ll
W~ U'UFW .II.... C_ CIV"
C lIf..... II.. St . 1 Mel
...~:ll> U7·~.12 2. ~I_."'l\
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Skip Tu flen, K2I'XQ, opera ting the Tea che rs Co ll ege. Colu mbia Un iv ersity
amateur radio sta tio n, WB2ZIJ in 1966. T h is stati o n wa s put tog eth er to establi s h
a link wlt h Profe sso r Ja y Erickson who was on an educationa l m ission to Kabu l,
Afghani stan . Iro n icall y. they n l"ver did succeed in co n tacti ng professo r Erickson .

Mike McElh in n y, WN3B, voted 10 hav e the best a ud io durin g th is yea r's (a nd lasl
yea r's] Heavy Me ta l Ra lfy. He's ho ldi n g the trophy provided (IIr b y t he even'ts
urgani ze r, Bill KIl;"rllI1(lIll(IS, KDOH G . Th e BC Ira ns mill e r is a Ga tes 250-C.
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Denni s DuVall, W7QIIO, and Hob Heu sser, KbTU Y, a t th e 2001 Mn CG meet . T he
rig in th e midd le is W6G ER's AN /G n C·14 .

_....--cr--~-"""I

Don Gra ntha m, W6BCN, vis iting K6CJA's s hac k in Hes peri a, Ca lif. " h ,l /l , /' .11
W7Q /IO .
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reliable and co nsi s ten t wi th
good a udio reports. Tuni ng
is trouble {f l 'C a nd s ince I
mo stly opcra te o n -10 meters.
the rig is s tab le eno ug h as
se t ti ngs ne ve r need
c h a ng ing . Se vera l ha ve
com men ted th a t it ha s a
cha rac te rts ric cla ck o n the
rece ive end du rin g tu r n
on-a real si g n o f a b ig
ca rrie r.

We ll th is co ncludes the
wri ti ng o f the 1.1SI pa rt fo r
th is p rojec t but by no means
co ncl udes the end of th e
wor k o n th is tra nsmitter.
While I no w ha ve a good
pe rfor m ing h ig h po w e r
tra nsmitter, lI11' TI' a re m.1 0Y
ot he r id l' ,l!i I w a n t to
in Vl'st ig.l!e . TIll' transmi tt er
will now se rve as a It's l bed
fo r these ideas.

Some o f th e s e Id e a s in cl u d e :
Modifying the 60 seco nd wa rm u p timer.
The la rge tu bes a re n ot up 10 good
o per a ting te mpe ra t u re afte r th e 60
second d elay. A time more like -I to 5
minu tes wo uld be better, Per haps a so lid
s tate timer design wou ld be-appropria te
here . While the HV volt age regut afi on
is good I thin k it ca n be ma d e be tter . By
si mply red uci ng the value of the bleeder
a nd have mo re b leeder cu rren t th is ca n
be accomp lished . Doing thi s o f co u rse
w ill ca ll fo r a new val ue of fl Vd e tection
resi st a nce o n the bottom o f the bleeder
string. The use o f a sepa ra te sc ree n
s u p p ly fo r th e 8 13 s s ho u ld be
investigated an d evalua ted . Ma ybe th is
will be a be tte r met hod o f su p p ling this
vo lta ge . I've always wa nted 10 g ain
mo n - knowled ge in the U S l' o f to ro id a l
ind uctors. Perha ps thein put g rid circu it
wou ld be a n excellent area to ga in th is
experie nce. These are so me ne w th ings
I wil l get toin th e fu ture a nd w ho knows
you ma y o nce aga in S l 'i;' the resu lts
published in ER. E.H

A

•

SP.£CH ;r""p
~t( /~"u

S t.o "e U E S

TS

T, ••"'A - -
z. ca> ,.~ ,~,

!:I
_ 7 ..~- "" "'-.... -

piece o f B&W 303 1 works we ll. The I'A
in p u t g rid tuned ci rcu its a re as fo llo ws:
The prima ries have two turns wound
a rou nd the seco nda ry coi ls o n t he
bottom end . Th ese were wo und with It
22 ins u la ted so lid wir e. The secondary
fo r the 160 me ter co il is 35 u Hy . Wind
th is on a 1.25 inch fo rm us ing 52 tums of
1t24 enamel coa ted wire . The 75 a nd -10
meter second a ries a re wound o n a 1.0
inch fo rm using 1t22 wire. The to tal co il
ha s41 tu rn s a nd Is tapped a t 15 turns u p
fro m the bottom fo r 40 met ers .

Also incl ud ed but no t shown o n the
PA d iag ram is the pa rasi tic chokes in
the g rid a nd scree n lea d s . Th ese chokes
consi s t o f 4 turns (If 1t20 wi re wound on
50 oh m 2 wa lt ca rbo n resist o rs and
mo un ted right a t the socket p ins . Th e
p te tc ci rc u i t pa rnsi tic cho kes w e re
fabrica ted to the same specs. The inpu t
and ou tp u t RFCs art.' 2.5 m Hy unit s.

A t th is w riting it is the beginn in g o f
March, 2002 . The rig has now been o n
the ai r fo r abo u t 6 weeks nearly every
week d ay . Th e performance remains

22
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The ~ u l hor wilh some o f h i.. be loved
Co ll ins gur.

and al mosl irnmed latelv work ed Tony
Alonzo, KHfoSP ill th e Pea rl Ha rbor sub
base, wh ich I had see n only a few days
before. The fi r!>t Ihi ng I noticed o n my
new ~ M - I " was th at the di a l tuned
backward s. ' Musl be wo u nd w rong, I
tho ug ht; IdlN I learn ed th ey wert> .1 11
tha t wa y. I figu red Art Collins must
have had iI good reason for thi s minor
fl a w . H o w eve r , in re ad in g j-: re J
Joh nson 's wo nderfu l Co llins ar ticles in
Elec tri c R.1Jio yt'drs la ter, lleamed tha t
it was ,1matter (If oxpedtency.

E.F. Joh nson made the Des ktop KW
and the Johnson Ma lchbo x; Wh.11co u ld
be better-than that ?Or ho w about B&W's
prolific a ssortment of tr an smi t ters, co il
s toc k a nd o ther accvssones? Eve ryo ne
wanted om- of those huge W Rl SOO-C
tra ns mi tters... Didn 't they? So ml' lhinJ;
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el se d rove my interest in
Collins Radio s.

I Ih ink t he Co ll ins
Co n u ndru m is so mething
different. Un li ke Vi ki ng.
Ha mmarlu nd , Drak e .
Heathkit, Na tio na l. IH a ny
o ther ma jor brand o f th e e ra,
Coll ins s tood o u t as the
su p plier for the mili ta ry. To
a you ng holm born in the
mfddfe of wortd Wdr II, thet
WdS about as h ig h a
credenttalas you cou ld gel.

Kid s my agl' had spen t
thei r ch ild hood wa tch ing
l'Vl' r y WW II mo vie
available. O u r parents ' own
miJilMy ser vice, <l lon g w ith
Jo h n w cyno and a host of
othe r H o ll y w o o d a ctor s
portraying na tiona l
he ro ism, showed us ho w
Arne nca fo ug h t 10 become
v icto rio us over evi l and a
colossus o n the planet Earth
by using thebest American 

m a d e bullelproof eq uip men t lik e
Collins. Airpla nt>s had Collins ged r.
Ships had Coll ins gea r, Now as a holm J
could ha ve Co ll ins gea r , Gonser.
lIa!licrafte rs, Eldico o r fl e at h k it s
usua lly d id not survive a tri p off a
build ing!

To Ih is day, w he n J am o pe ra ting my
KW M-2! A .100.1 30l-1, m.1O Y of my
contacts te ll me tha t thl'y ca n " td l" lh.lI
I'm using Collins gear by th e so und o f
il . I aIso find it rat her .lslon ish i n~ Ihill 01

tr,lOsm ilter ! receiver cumbl na non suc h
as the 325-3 and 755-311 is sti ll regard ed
by mol ny who wrtte tochnlcnl a rt icles
fo r this magazine a s So rTW o f Ih t' fin est
HF s i n~ l l' sid eba nd eq u ipmen t ever
p rod uced . The no b l' floo r o f ,1 75S-3 B
receiver is legvndery. KWM-2! A's were
rec alled for serv ice ill O pera tion Desert
Sio rm and nn w they'rebeing ex amined
by FEMA for point -to-point circuits for
homeland securi ty!

co n l in u ..d on P"' ~f" 42
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Figu re 1. Relay Boll.

con ne c te d to th e inpu t o f t he
Matchrnastcr and the antenna tuner is
co n nected to t he ou tp u t o f t he
Matchmaster .

So meo ne w ho seemed 10 be ve ry
know ledgeab le a bo u t such m atters
wro te a n a rt icle a while back 10 the
effect th at, fo r freq ue ncies up through
t he to m e te r ba nd , no no tice a ble
m ismatc h wa s in troduced b y us ing
com mo n relay s as coax switches. Good
eno ug h fo r me , an d I don' t noti ce an y
differen t se tt ings o f the an ten na tu ne r
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c

NC

&1.2 I""VT

when usi ng re lays or not . The rel ay
boxes have no d a ng ling win's of the ir
o wn a nd can be easi ly sto n-d when not
in use . Sin ce they are out of sig ht in the
back o f the sta tio n, labeli ng was d o ne
sim p ly by mag ic marker,

In orde r to co n tro l th e relay boxes, a
separate con tro lconsole (Pho to 2 · u nder
the Coll ins 75A-4) wa s bu ilt u sing a
"chassis" of 2x4's (yes, wood) , covered
wit h sh ee t m etal fro m a pa rted-o u t
Tek tron ix SCOp t· . The console was ma de
o f " size a nd constructi on such that

cn n t in ufO d n fO xl p age
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8&W Matchmaster
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Relay Box
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SWITCH
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Figu re 3. Co nt ro l Co n so le .

the station, a nd is tht, p OWt'r so u rce fo r
relay opera tio n . I likl' h'lVin); one sw itch
ene rg ize the rig s a nd accessories that I
U M' the most , and Hgore it sav es wea r
a nd tear on the rig s ' power sw itches,
which a n ' ll' ft in Iht' "o n" posit io n. Also
Included on the co nsul" is a fu se and
pilot light for the main 120VAC. I fir st
planm..-d 10 u se stic k-o n labels for th e
swi tches s tnce thei r function is s ubject
to occasion cha nge. Rather th an clutier
u p th (' fro nt of the co nsole, I d ec ided to
usc " parl' r " key" fo r switch fun clion
descriptions which is taped to the tab le
just belo w the sw itches the mselves. Th is
"key" can be pre pared (In a com pu ter
word pHKl-'SSOr o r s p readshee t, and
changed at w ill as the co n ugu ra n on of
the st.uton cha nges .

On e nl r e thin~ about th l-' cente r-off
tog gl es , wh en used fo r s pea ke r
swi tchinK (I just U St ' one spt'akl,"T) , is
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t hat y o u d o n 't h a v e to USl-' th e
headphouejacka s c spea ke r swi tch. My
shac k ha s only v intage hea d p ho nes, a nd
the re is the e ve r- p rese n t danger of
dama ging frag ile he ad phone co rds
w hen p lugging and unpluAAing them .
Mo st of m y rece tve r s hav e phone
terminals (sc rews) on thl-' back a s well
as a jack in front , The headphone jac ....
on the contro l co nsole can be con nec ted
( through o ne of the co nsole switches] to
these te rmina ls a nd tlw s pt'd ....e r is n ot
muted w hen u si ng phones. By p ropl-'r
co nso le sw itch pos itions, tIIlt' rec eiver
ca n be mo ni tored th rough the phones,
w hi le another is monitored on th e
sp ea ke r. As cle ver ;HI thi s see ms. I can
find absolutely no worth w hile pu rp oM'
in so d oi ng . One (If thl' nicest th ings
about m y shac k nnw is how q uickly I
(.10 cha nge transmitters during a QSO.
while Iislt-ning to the other station, I



John F. Williamson, W3G C, t"Xo3GC, Si le nt Key
1>, Bo b Th..m~.. Wl Nf
11. Sun ... Lo..~
""i l.d olp;• • "" 1 ' 1l ~
..~.......", ld"~I .• ".,,~'

I... ~ W,II ..m .... .Cf.d...."O"' .d 8.1,~...
...d W,ll,.mot'" C.. "'p d,~d

-.-1,....M~... h 1".lll02.lw 5
I-.-d • • JIA' on l'Ilt . I...,. p; "p
.. uh .p.'~ to.. 1 ~.. ' h .. . iu"..II"
...................-Iy , Ift'''''''''''r. Hr_p.,,' ~m>l. .............
_ on "him" , P" .. h,1o- .lWftd",,:
tto ,.d s.- £""""••e....t h OI
_ h IlO'd .. ,.. 01_ d
........... 01,,,,10 uh .od ic> po ....
"'l"""""'" J.a<k ·. ~ Iofodll""" .oJ",
_ hio 1,""1'1l-' od",... ~m..-l
..." . bn h"", Ihr A .. , ,,.. , II.. , .
........ I'"""'n ..11 pl~ .. I .k" ~I'" ..·,,_ .tw
....... fr."" ,tw ""'''.whc, ....... d p;
Iuno: h b...~.. ~...I . I" n < h~"K'" 1<>< 11....
""""...1-- ...01 t<, hu . PO'" 1.... , ..
,...h...' n.. Y"''''II r..lk, ~ o<qu,.-...J
...id<O<p... od ' ..p" '., I,,, 11. "'1," .
1" 1""" ,le',,t lI.. t 1 ' A' ..~ ,
~ ....t ....1 hi KI'~ ,. m.d,' ....... ,.1
,,.,,, h. "" heit I ., · ~ '. ,,,,·h ,, k . 1 ~,h' iN

" .. "K p ,,~I L"· I. ,1"""11 lho''' d...;~n
, 00 p ' o" p",d ..ct;, .n ".Il"' ,

loK k. ""1",,, ,·I•..-I,ic.1.."I:" 'i "l1 .'
[/no,..I I".", .. ,.. I", 'h ~ h.. , .
,....ad ,,, hel,. .. . , r , ,,' ,....
d.,....... ,,, M ,·~n ..h.I 11o"..~ II., ~...
IW10GPI h I" ...Io"'l h h" )<>l> .
......h, , h,. ' .m,ly·. ,.."i'" mill
d...... d,.,,,, 1,_ '" .......- I,,·k.nd
......,.. hod fr.......t. I' r< .
.. ilh "" Pk'f , prt"'f"'< nd ...
or.... , ""d t __ <h '"
lont. Ihry 10"",,'-1 ...
......I""u... In 1. I ~ '"',.
",", J't<"d- ..
.....-.:1 <of , milt .......
....... hod • 10,,,,, h _ .., ........
_10 "11 ph'" _. do, o.d boo ...

""' 1......"" .........h "''''PIn.,.j

"

r n>.!" ';1 d"rl. ~~ I.. ,.-dM' ~I,,'''' ~..d
. ... 1\01...... ' .. 11 " f h.o",~ '" II>."", ..'• •
• r""'1""1 .>I """'1'''1\ 1,........ , A•
,tw- rn.d",' 10.....~,""...l<'d . "" """ .....
.. Iy r',..J to.,I"" I.,,,.. I, ""
I\.o,~ "" "' ,110. ........ <-'.. p..........l
..."'~ <>tt" ,h".. 1I< ,,,..,,to,, ..1 ,h..
........K'''1l n>l'<m........ ll_ ,Iy
nw..,...._"" Pworl Ito""" . NoW .
"M""'- ttolt _ ~
""""h.ad 0<'<1 ,...-pb
1O , _ I IIC.ln
1 _ ,kl _ Sopul

C"",,," .,-d'l<M_. "" .- .
J.a<..... 8.1 'i ....d ~ ....
~ 1"""" lu.- ...
r--n 1< ....".....- . 1 fl.
M.""", ", n...""..l..I ......,..__.
~""" otfi..........,.1<''''n'''''''''''''......_
.... , """,,,11<_ . J't<"durt"",
" ..II..." olrd I" NoW "" ....
I....... "' ~ _ 1tI.-·~W

n.. llo..JIlI,"K " po.." II '.rodly
1,,11""'''111....' 1",.h'., 1>.0<,.
m"'i"ll " .. 'n .." .. It ... ,. "f .. ,." .
•"'..........1\"""'p I....' " . ..",' ....""' ..... ,I><>
""pu'.""" I", .." ,..II,· ..,·. <,, 1.,1'010.1>.'"
"ytl&W i.. r"·..·. rd.y. 1"11,, '" 11'0"",
"""""I"...y ""..I,..,..·1"' ....1"" ,· 'I' y
.... 1"" 1''''''11" "'''111'01 ,,, ,I f, ,, <T1l1 l
~"" . R~ W , ,.." ... 1<,1" ••".".""
I" I.... f".. , " ·,11'0 ""w "..,'.......
I."m ..."" m,hl.'Y.",1 ". m ..<1",
""'1,,,,,- N,"~"'" '..I ' ' 10 .....,
, ....." ,~ ,." ... ",,10 1 ", ,11...
,.• n'''I """." .. "",,1 ...-1• •_I ~ lll(l
.,.If ' ll-bo ..d It. ..""',, "' ....
" ""PO " " '" hI. odd ~I~ "";11 .-d.", , •
, .• """.......,,1..... "'l..,p.......t . • "" I ....
M""'" bl tlO ."'.I.I ... ..I _ ' <'d "-" 8
......... ',_ It- .I'd _ <>C"01l',..j
NoW oJ pmdono .... ""II
• ....1.· 11:"' _ <of .m~
hom ' ..10.. "....' ..,.. "h~n

... 1 I"'" .... ,1. · 1 I"",,,p;h,m

... ,,~ I""~ ""' ""'" """"'''''11:

."'" h 1 .. . ..... ,.. 1_ I" Iol ...



•ii
·
'
I
!
l
t
l
f
'
!
r
'
1
1
~
!
!
[
1
l
~
I
!
!
:
~
:
,
r
!
l
l
r
l
>

f
£

~
•.

c
u
r
l
5
~

p
~

",
..,
~
=
-
~
~
q
.
c
i
;
=
~
H
.
l
~

i.
.

•
I-

=i
"
I·;

=
a
-
[
"
~
'
!
'
~
5
,
n
b
;
;
'
;
i
~
-
;
.
~
~
.
~
c
;
.

I"
l

-;
".

.
~
-
"
C
C

"
·

·
::r

<o.
~

...
_
~
_

~
'l

3
.

I
<

~
..
-

~
~

~
-

~
_

_
c

_
~
_

~~
:~

i;!
~_

;.~!
f
~~1

i
l
tT

~l
~i

i
fI.

l~
Ii

H
i~Ii

~r
i

:I
::

r
0

5
:

c
"'

~
•
•

c
~

::I
~

~
""

"'
''''

.
·

~
;'

.
_

'·
"

c
_
~

i
,_

~
;;

I
•

;.
l
c
_
~

~
I
"
,
"

O
:
:
l
"

.
~
<
>

;o
•

•
•

..
,~

,;
c.

._
~
••

::r-
"'J

_


.
"'

;
.:

l
'l

it
...
i
.
~
·
·
;
l
'
:
:
'
>
;
~
~
~
'
;

;'
''
'·
='

l
·
r
'
'
'
'

~
!

.
~
~

'"
'"

l
~
~
I
~
~
T
I
I
~
'
l
~
l
i
;
;
~
r

~
:
~

'
i
i
f
;
~
~
;

r;
"I

~t
j
:
j

~
-
it

...
_

..
.

-'
c

::l
•
•

;
~
=
7

::r
~

s
..

.
:!

:!
...

.
.
.

::1
..

!"~
~

!
I
n
.
l
i
t
[
l.

ii
~~

::
~
~
~
~
~
~
~·
~i

~l
=..
~

1
[l

f~
~

!:
:
~a

'
il

,
i
!
i
i
:
~
~
i

~
~;
i

~
[
~
~
t
~
~
i
~
l
~

l!
,!

_
t~
!

!
",

.
-
"

7
:.

.
:-

-
·

;
if

~
-

.-
'"

~
~
i

7!
1

"
•

.,_
"C

_,
'
~
=
'
_
3
_
.
:
:
I
;

•
•

•
c
.

.
.

~
.

:
'1

_
•
•

•
"
.
~

_
_

..
..

-
:;

-
..

!
..

i~
;

~i
:rU
a

i~
~r
~T
~=
!~

!
g
q
.
f
b
~

d
i.

h
:

~
~

1~.
tl

<ll
;1

~lf
r~

{
·I·1

1
~i

~
~1

~i"
I

I!
II

!il
!I
'I'

~2:
1f

~I
~I

~t
.
~

_
.
.
.

"
_

_
~
~
_
.
.
,
~

_
_
~
_
~
i

~
•
•
•

C
~

_
..

~
.
-

~
~

~
.

~
_

:
'c

~
~

_
_

~f
:l

!
Iif

~
i!

f~
ir

i.g
~1
~

T
;

~~
~

~
~[

oJ
,i

~!
E

;.;
~.

il
~!

li
-l

lf
[I

~
·3
l~
f~
~!

'~
i
;
~
~
l
;
.I

I:
~
~
r
i
~
i
!
!
~~

~
,J
~

i
'<

"
t
~
-
l
I
;

..
'
-
~

,
~

"
•

•
g.

-
"'

~
~

'
,,

;l"
~

i!.
s

·
"
·
l
~

-
-
=
~
~

'"
!"

'i
--

5
>

.i
a.

"
.
~

..
.t

-
s

i
n

z
[

.
'.

,
"'l,

~:
L:

;
!

i"
~..

,~
;-"

'5
=

l';
'~

~=
.::
~:
f~

i~
1:

i
i

~r
!

..
c

..
~
l!

.
-

.,.
.

t
l("

_
~

~
~

i
.

=.
(

:j
-l
;;
:~
;
<
r
:

!;
'i
:"
a.

'
-,
,~
:l
.f
~

"
~

;'
~~
·r
rf
~
,f
:;
lP
·[
t~
~

~
z:
~
n
~
~
~
F
r
1
J

r1
i~
1,
jl

,.
:r

eo
~
'
~
~
_
2
.

...
~

'a
i

~
:
~
=
-
·
-
~
i
-
·

.
3.

_
:>

,~
!.

(
,C

'
H

"i
>f

~"
>.

:!
ri

ff
i!

U
~~
~

~!
r~

il.
gJ

r
n

;o
r

Ii
f

"i
:'

~I·
IJ
·
f
t
n
~
~
~
p,
~,

52
;.
;~

,~
~
~f'
)
1
·g

r~
~l

'J
·a

~
-
.
~

-
:
r
;

_
,

-
-

-
E

.
.

•
""

_
".

~
_
~
~
;

~~
5.

~
-8

..
;"

il
H

.
f
c;

~;
-l

iH
:~

=:
t

f
.

!i..
!i.
·
~
.
h

..J

...
Z-

:'!-
=-

Ii
tt

i
..

I"
_

.
-

-
.
.

4
0<

:
-

;.,
.

c
"

,
>

~
,
~

"
!

.
.
.

".
~

..~
• 0-

1
,

0
• s

-
'"

•
•

~
3. •

;
.

•
..

0
0

0

-
~

..
::. .." •

0
~
-

•
0

-
•

• 0 "0,:



· 1\<1 o.ni." "",,.J~"" ......Ily h"i."rd in
• m~d;u"" ...In.. ' 1"~ p~T;"d "I
'8k_I~' l ",n ' II"~ .... .n 'M p••,• • nd
n" k ~~, '., ,, In ...~ """kri--.
..oI>u k> I vlnR Rond ,.. ,~ nf .....
buy."" ruMi< , WIwn ,,'mpwtt'd, . CoM
wo"d ,,.10,_ MOVV I" hn. Iw.l.
....... . """".. 10" "d .... d . n ....
'PPN""""''''' f pl«<'ol fum'." .
I would wy 'M" c rT com"" r...:I
""y ....11 ...,." "M""'"<'<Irl tum""....Ioudl
~,

I'Io't. I C· M p!.o".u .....d 1
~ , """ TV .nd .od...
_ '._ , mbkd.ndWIr...:lw_
_ much 1.'11"'1' ,bon . boo...<'tI>oll .....J1

AI'~, • < , p"n<,",d .".1
d .. I1.... _ . q k p'oc i," I,",
ftl".P"""" _,,- I. 11 .,... " .....
~ "". ~dn;IHod nd po_
down.n --.Iy II .....-k~

"",.IIN " . ...1....- ut.. _~... . .
.. ft~ , up. ,"n 'Nm.".1 " " p"
con,roI• .•r>d p _hkd un", ..
.. ,II< '1""" ~r>d ' 'u....,.TI" hly
I,,,,, ... . , ., ...., ....".-p<'rh. ro 110 ' '''''
'" " " .1 '"'1\'11 , " . , clY...,• •n ".
w,,,odn.dl,· ..... r u rd .I"..,,, 'M II""
"''''I'l'''d .n I,,,,,, " f ",k~,.""" nl
m."y. ...h" ,,,., .I1~ d ""Iy • I...·
romp""'"'' h" • ••"'pi••. ""....",k..
"" 1\11, ", .. . 11 ,...·'u"." ,h,· ,\c," I"''''''''
u" ,.. .. Ii " .. in .ull~d . h,' p" "' N
"....f"'"..., . n,1 f i lt r ' ,.• "". ",.... . nd
11.. "~,, .. 'w~.. m'lIh, i .... . II. ml.. ....,
",,,,.,,>1 .".1. " ''''' n. 1" flp It ,li d not,.ke • ,·h. ..i y k"'lt h> " ... 1 ,""
....I\'h " f ,II< h Iou' ..Iwn II. tr,p
down 'Iw 1. 101 ~..mpl... rd ~'~ry

port un.1w < """",tt'd 1hr
,~ .... 'Iwn """' , .... ....' n"
Ii"".

In , , ", Nell ..,..k... "" , "m"
_ "'f\"' pt<t<>n01 d..«< TIw
diotl flltl . ' ''' ~..m""'.""'- ............., ,..boP_· ~_ _I.lnp.
.nd • ,..,...."OIIN'I~' 1 d . ...."!:
-ouJd ...._ I.." .-..-t.>n ....t •.0 1

<opoet'''' Tt>ot."o '''Ift' potb. ,.... ' ....
...... , ....nd . .... <' p.o<J",".""" ill.

n

b<,'d «,~" dllte..." , f, ,,m 'Iw T"" "I ,....
d,.",n" .n- 'hT.... p • •h ..~. .. . lI 'l><
..·". ~...."II•• • -.nMy II .... . '.""" ....
I, ul\'" ." ino,. n " "., ••h"..
in. " ..<"".. .....j "" , " " .. ,n" .......
..". k~, .." .. ,,, ....~... _boomco l
, _ , _ h .., . ' M " 'Wly ......11
• .........' of o<>Id<-<. . .....y "'"" R'..:I y 10
"k~ ,h.. ', plK~ .. n III~ p"mi"y~

_ Iy 10 AlI....II ..mp....." ..O$

.......pl , "''Ike< r"'1wd ,....
~"od .., I ..ort "" Ito.
Ii " IY n pi .....
...."n8 tIw k .., 'fIO,n ~.I

.... p....._ opo"'., In <...-..I1...

~ , "" "" inoIollN
ond """"'"' td t.,.- .....- ~....n.......
.... ltltw "" .........

WIwn aclw_ ......-twd n>d ... , .....
10.... " .... carrioN 10 a 11 .u n .k d·
,n _ . k&<f ... , ...._ . · ""'lk<1rd
,,, • 'J""~~" a n d .. nd ~,,' fln.1
. h8n ...~n ' TV' " I <".......
<0"""'-'<'<1 ,n • p,,, lu ~,,~~.
""'''...,,~....... bo..nt . 'f'<'. ~ r>d "'IT..-
" u , lo<>" d <" mpo " " " to, ll..~ Io" t h
p..-'u... . r>d .. ,..r>d ....... ",,,..... 1",.1

."K"""''''
M""'"II' "', . '""r~'''<d .."",I col>,...."

m,,"~d .i"",ly .1",,1'. ,.... " lin.. "" •",..,.~~", "'·It A. a co""'0'1 p. .....d
''''''''K'' 'll'" nl I"", 'r','y "'ll" '" t""
.pr""" '. '""n,." "'00 'rrl..<d .W,wk.,,,,
.hll>d 1>.on u" 11 "'.. " ..... ,11"1\ ,,, . r p l"
'he-.rp"""...."""I> ",,,,,,,, TV..1>, ...,
. Pf"' t , ( "... ho .~ 1> "'• • ,,,' ... I"u'
hn ""~ I" . "'.r............ f,w ,I>< d..k~,
·M " .. " n' h n,oII• • nd I", ,.....
·h .. " ...' ll · "".... . 1h.. po,,, k ...
I...m 'Iw ..h. ",,1 olvl<'o ...... , "","" ,,,
'rrly he" P"""'po I ~ .....'
....Mo. "" Iwn ,n"" "n,o.h,r.d.n ""'p'"
'l'J""ol'f'd ",k I ~'" .k"'K"~

u... <oIoI twl fl." ,I ' of ""'r'<'
""h'd .........' n... T\I uh.rt<1
.......... po.._ .n ,.. ""_ ,........"..
, .... "f"n ""ll~" T1w ,...n '~ I~td

......,,_ ' Iw "ll" , O'Yft'Y.n,,'" 1' 10<>1..<. _ 'Il1O-.--1•

.., " n ..J Ih .....fIIt . "4"'" ..



A. ,db".." ........ " If l h~ p"on' I"l<'.
w.",n~ ......pI,,\'W'O~i n ,...I.lII,nKo....h
'h'"K''' "i"" ~'" Knll••nd "f'<" ~"""
1''"''".... ,,,t-.v,,~....nd n""'~'K~n«'_M,

Anothr. w",~,.. ,...... 11.... , eI.......
. nd n>nrw<Wd " p . II .-.,... h TIw
.... tJx.n ......, ..,. 1,...1 rhft· ~"",••nd
lrOlbrn<h .."d,lh.,,"pu. ......
hH " ..,d ....... . It ' '''' wt found ,,,
boo lAOJ"P""w~ ."",""'" ~" w ,
<i"..... I. to ""wd · .....
w__hn ". W ,,, .""
pout .....
Ab~' at • ...tto _ nd<'O .ha.
~ !I'r to oh<>p lWO
_ 15 _",I'"I0 coulelhr .......,
In ...,"" _ .11 _'_'1' "'I"'prcwn<
w .. on pu.-. and .... ,,, ..It s.-Idom w ..
., '''''f''''''."v~TV at rod"",,, ,"" .....
........ ""... _ u '"' ~n .....
• fN ,Iw _ pl.or<o.J 1>... ""' •
<o" Yi"y'" 1'100110 In<i,nlt ,,, , h~

P"". ...K.nd ""l'I'onll """"
1''''''''1'''' ,100 10'1110 "'H'" ,,' ...., v .."

...... , ..... h<>u. ,.1. by {:".". ~I.,,--

n.. ,. 1. "'" 10"'" ..v~• • " 100" .
M•. '01.,...... ',~ ,' "•••10"• •"' , 10..

~",,'h .. hrn hr ... . ..·" •• ,"It 'n . ~..........,.

0""". 0 ' ,,,,,,,,,1"I '"n•. h~ m..d~
I. iond ,,10 ....·. llIw •• n.-ho,...100
, 10,,1' " tb ., 01",,· "" ... ,~ h.· """.~,
0- d• • It..- ,.". h~. i'.. " 1\1,,, "" , ,,,
10;. ' 10 I" , o"p!""', In r w~U

•• ",h~•••• 1... 'h",,,tth,,,, ' , I\<' 10.
d,n , h• • v"" ~., . , ......n_~ '
. "1'1 ,,~. ' Il<' d . v '..." •• ,. I,,,..t-.t
H~ ..itl.1l<' .....to.-c " .Id h,n, 'ha' .n...
...P!'"' .... .."..dd ...11 h,m ...... ' ''~

• ..nUh v m.n_m.~I>~ ""<''' •
... ,"......, ... Til<' v""nlt m." "11m..
~ ,Il<' ,,,"',.,, ...

Whrn .....m ' ,Il<' . . ...·10 hr .....
ourpnoo'd It.hnd ,Il<'•• "'"""'"' .., bun
po.....,It "'ll--'So '.,...
_in"" AI ' d.l _.1
_ --tudftl ,h _ Ioiocu,...
_ It••u It"""' n ...id .
-C wh v nd 'It<'''''''-
tIw I ' po<<ft. .nd I' ll ...u ~ .....

•

...., .... "I I.....-" m onl\ ''''10 r ' ,r ~ "p II•• ,
#_.~ ""I ,....nd bri"K i' .1o"'Kwi lh
) ,,,.. '

M•. M. ,,,,", ...itl I\<' .... ....ad~ to" .
.....~~ '''' m.~,nK "'''''''Y . -n,.. ..1d
" ....... .u>d ,.... 'I<lUnK m.n ..., do on
.. ..'l<id .....~ II111 rha nd ..N'<"-' ' If

«>ld d.,n .... l '..", Ir-<l I '~ ,,1eI

........... ,.. "J'N~ A. La ona ll<ft'd
,............_ .,io-r<' .., ~ 'n hr<<H '"
-..hhv· N>d - " ..." " rW.•nd
dc-'"'Io.. c ,·

l ' , _ .........no...~
.,..... ~, n...• • •11 10
t>ooo:.... 'nlt • m,ll, ~ . /I , ~r<

' ...·oh...t in n>onpl nrd~_10
. _ h u h ,.. "'" 10.... 11 ,..... ..-11_

cArd" ,"po,~.l>u' ..." ,11
..... I\;h~ It"" mv ........t , phc., .
'II dv. i• . Ilv m~ ,
.., ..-. " ..." " ..mplor.""., I c""". ·

Mr . M ,,*l ua had .1.......
,twd'l> h " 10 ...",...., "npk. • nd
.... ".-ry 1<:101,,1 ,ot 10.. tounn... inll,. "
....II" to.. .0<,,"',," .........v.~I ..

101, .101. ,10 n ,M 'II' "'_ lw.lar1<d ,n
d......J ,u I>.. .~ >I' ,'''' ~• • I~

l~JO'., A' ' 10.. ' ;m< I\<' w• • i>u.-krnlt ..~Il

..,.,."h.h~ d....I~.. ... II,nll w.'I1"",..n

... . n d . u l •• ,1"••uc h • • A'... ..~H\ ..n•.
M. ,....ti, . • "J c"..,,'•. II~ J .d n," h••,.·
.n ....y 11 m.. ~""III K ' h" inK ."'''' ,h.,
""I••nJ p.i. .., . ..,H,.. . l , ,,,~ It .
<1... . h~ N . n .dd",,,,,• • """ " u l
in"'m~ , T h~ .. " .. ... ..1. 10, ,, T ..
.um....... provid ,I\<' " pJ",,'un,t, 10..•
... . . ....·k,nlt U Id b .. ,ld .nd
....,~t"!. lrn IWi<_ '.n.,

II~ 1.,eN ,.." 1'''''' '''''''''''''''''' d" ..ou
hnd ,.... """""- In. ........ 1 ..ork,ng
pLant.nd ", """ MKfo. p1an, . .._
,n ru ••1 T , Id ....... lrnd ".,rwd
f""I"O"lIWl n...__ .." .m'"nJ:I..
"''''plr-b,,,1d I l rom .. ,11><1
hp<-n.-- _ ~... con ....
_nd .h.m<olt ,.ho> 'h .n . 1 .
rw-n' un•.., 111 ~'''Il

ftI"'p , , _ pn-•••·..15 ..
",10" 1.. , ,""""',........... p" ,..
.......llohnc "II "'I"IJ"I""'I"



F. n bl• .I~•. pull~y•. loru,nl\" lorU• •
• n.! , ..,It""" ..~,~ pu,,·h..... In hul\
from ,1\<l..·1""",1.". ........,.... T'" M. lhd
C""'l""ny b."t• •i"' r '" bu• • " •• ctw~
..<lOd 1.._ .. ,,,.1,_ 1.1'1 b.,,~ .no!

,...,. II~d I'" ''''''I'',n~n.. I' .
..mpl~ "I"",.U"". C..rt" \I ..
proctKlng . .... htoe "".. 01 hIS 'by to
.....1'10 •

T1w t_ ........U••U.r ond C'OOIN
""" .....rll .M,t- -'"" 001 ........1. In
....I"y , .-'--,. ... ph I., ...I ,""
Oft,.-tIVO' ..",>.II._so.P"~ nwtoI
<....,..p"'on Th~ "1'1' ...1.1 .. r ll
..-.1"'ll 104, Mo'.... AD Io<>Lrd
....,.....JftOlI tlw_ f.nu""&
p!.on'--..n,d o+w ,t<hro
........t b n~ , Suddo'nly coli.
, ...... in , .sr. n""... 'Iv Ifo&.
...... lot, Mo'''- od Of Ionl "" .....
" II<"!. bu••• "" ....._1:10••""
., ,,"" lor ......odo-d ... 'rrl. ' Iv ok!
ool' I:~. - II you lou .. Ir..."".. ......h
Iom<"",dr."

I" h,....J ..........lr. oh<>w...t , ......
"'_ ' 1'1 ,h. n l\~ Ih~ . .." ...... " 1'1 ,hr
.. ,ndo.. 1.1'1' • • no! r u ' lho.·m on ,It<- rood
imn..,.j ..,~]y . n...y ..~,~ ,""" ....·,nt ."
..II".. ..'~<y .1.',1., ....., 10• .1ru ..·h• ...,j

1.1'1" '1'1,1 h' In,• • I1,,,·,,, .".1 ........ luUy
• """,'h bt-'h'" . .. i l, h... '1'1 ~,.• ry fo" I".
~ ••I,'", 10 • .1 in 'h."''''''''"..~ I'",,., .h.,
J •• I.·, . h i ' h.y .... u,nt no"'", '1'1.1
. ...I,~ " ' , u . h ' n", ' , ...' 10 .. 100"
pu, I.". , I"" ," ",oJ.. coll, ' 0 ,h.·
cu.h"" ""1'1'''' I" ..,..1 · ,It' ton.
" . 1'1 II , he . .. ",1> "".I I'll" y lO.Wo! . H..
... p1."wtl I.. u• •"". It" ~..u..n

""".....nny I" l>u,lJ • boo 0>/ I<>y.1
"..Jo.n ....., \ ...... 'h..y .t...ling
witl>. """'ron y '''''I .... ,,>.1 "",I,,no! , .......
prod ..... . I' . ..' ......1.. ,he no C .. t1 ~
Mo,ton. ~fWtl no Ih (l.ho>u'
hio trod.. """,.,.,. . 11, polol 0011
lo .......twn , he \I ..ton CO<J'O'f'_
,,,tr<>d.. , ..d • Ion.. " ' . ....'" . nCCIOOd,-..__ on w_ , .to........

6Nlotn ",.,.gn IIwm ....... thoul:!' Itw
_...--l ••I.lI . ''''I'"oct1cal

..,~ ....ny y...... '11" 1 .....1'1 on

.nti~ I " '~ in M " .." , . in Vi .
"',I'"m , nw... "" ,I>.. II"", .
C.. ,h. M.,,,,,, wtnd"" 1.1'1 '1'1 • mer
... Inu' hn..hO"tl ",,,,,101 f....... . I ,,\nt
.he"......, ." pl"K II in. The f.n ..." , \ nt
.. ..ell .. 0 ",," _,.no,! 'Iv colnnO't
01,11 .... . n' I1 ;,. .,,"e 01 • lew
.....cI'><'O

1 ......I.l II.... It. ..y ,It,o, ,he t.IoI....
Comrony.-.,,,-.1 ....koootp " ..mrl<"
bul _ ,..-"'" "".",. . I th.nk tIvo•
.......mp ' :l oc. I tl ..n"& I""
, ....,.1 TV.sr."..., _ !. .....
.. IIt,oI "& in "" ""-. to.op. ....
_ lei 101<0- • ~.... k 1 'Iv TV
........."" ...1on_ .. Itw .,_ bel......

1''' 1'11 ' I'l l<> U". I ' Moth,"
J'r'·n1.. I ~.....,· "'""" fur "1 TV-.

CnI TV I N-I ,nn ,nl: I"
u p "" 1 t>I , b .. "nl:
ptf l>h., 'fIwo 1"".-, _ .11 _ ..
.he til............. It <I..i'" "'ww..t-
....mb... "I" ,,'hn .""'" c. n .....,nt...
,"" coIr poet.., ........ C'fMl .. ....J d ..n"l\
I"" I''' onh. lhe r Otly .", ......
G...I II ~ 'Iv r it1u ' '''1u.I ,mr",..'nt .
b u . no' "",,, ... . k,1" ' I""" r l n ..·......... .
, • •1 . um " ' "'",....y "n .... . ", d""htf,, 1
r ...·" .·. 1 u , Th.. ,,, .1 , ,,I,,, ul I
pu ..·"".....t l"·i,,,·h IIl·"'.n. ItJG
ply"'" ,.hl.· m, ...I..1 ,, 10 ' ''' ' 1. M y
"'10,,1 ,1 . ,·".1 ... , $,'\4~. l tI. I ...·,., .·ml"',
it ...·.·II.·] 10.....·1 .I..h ,'", ed .....1" , pk'u,<'
"I .."t>. I""""r' 'he ",,, . 1 O"tK'~''''1I
I~.'me .. f ,10" ".. ,,1,1 h .. .. It..
'ml" h.h. ~ "' ..... , ·10 1'111; 1""",....-,
,·"" '11 ,1I 'he .h, ~, I". ''''"II''',
r ....,. ", ,nl ". 10 ,IIw.-••nt ,
,IV>""".<N b1<W ....' 1,...-- , i.
u1.Ulh_ If you hl.l'd nb. ......t
..• ....,. """lC"' Itwn I'" ,>Itl l't' .
II ...... ",.nlnl .....1"' ,, , niof .......
.n ,"' • .I;..Pf"""I 1,.....rt>y hlll>lNnll \ runn..'lI on
.. I....U'......~r... 1'1 ,tw TV. ,,'
_'''"".I.........d.I ~....t...-

.. .11 TV ...10 1.1 to...:" .....
....~ · T1w I' II~ ..oI.l
. .. .. ..-.,;I, I, ~

.......1............ "'11 ,,,,- I", jr .. tu ...
' r-

oJ



WtHRX on the Air Again
by G • ., c , 10' ..1.' 1..1.101
Ito , 5 11 00><1 0 • .
It ..id..m NC 21J10
I" ....091. ' ,;..d .rr.<0 "

flwnp . ... ......,v 1N,~Io<l I~ ,n ,II..
d ...........1oolloby \ I><'Wn .. A ""'. IUd'"
..ho I"... ' n ",., .. , .. , nd ......
"_",,..,;.nd --...~ ,..,; "'f"'J'RW'"
ut .."lI'............II<> 'h"n . , .."...........
~ -..~ '"..........h,""·on
tlw . .. . llw 11- cot .-. "'"' ......... cot
_~)' d.. .., TI ll \"' . " ..II t>n"ll"
l>o<l ... hi.. ' Iw h of ' Iw h ...
....-n')' , '" "f od", ~ ...
___th I ' .."' y 'n,.......0.,... ... - ,jfl,hrd ..d ·• " ..
........ "J'" ,,, 'Iw ''f'J'''',..ni., '"
"1'<" r 01 h,n• •.od", h, ~
on i. (In ' Il ,,......Nt...' ' ng
'" WPd.......J.. , .~ t...-t "'h 2001. •
","NtI..1 ,0/ h. h h .od... "r......''''"
did j.. .. ,h••

"'" ..u 'n' ,h., ,I..~ ,,""_ ....,r<l
n l llOth . nn " '''" "I ,.... I>,,, h " ,
, M,II.·n , '" . ..,1". 1',.;.,, <1 m hI<
o""n . il\h' . "d Ih.. m. " ....hll' eI ,II..
'.m,,"" li MO . .. ...'. "I 'e<.. i'·",.
p ' " d " ,·...1 10, ' h.. Not", ,,. 1 R.<Ji"
C"m...." y. r ....." y..... ....f",,· hi> d... ,h
in 1 ~~1. M ill ..n h . ,1 d" n..I, ''; hi . \"""
""",,1 1 k W " . n III,·• • nd l iNt ' ty-

'Il'1v l h. ' d " ln' ..t 1~ ;Ilr.

'" , An" Wi, .;..,.o A CM' '''''
5,,,,.. , , II , Io,,'h ,.... 1I i"..
.n<! , v eI """" I"'m~y ....
.ro...d 'u ll ' ,......" nll «>Pd,'''''' b'
....... of ' Ir>c.1 A WA "'t...-t• . n...
' . ........ in ~ ........ ,,., , i. 0<,.-
...,....11)' mm'''It """'" ,,, A\\' A
...-.. nlt'....~ ''''''··
d ulo,.Ib_ W2A N H._ on '''''
......."'1\ '" s.ptrmt...-t 'IIh. 'Iw . '.10'....
...... <"1""'..... """'; ,. Mol .
""It'...1<0''''1\1<.W 11111 h .. ,"" h",
"_,n#04 ~h'

n.. ... lor ' lie' 'P"'..l ...'.... , c.......

'rom Don II " ...... I ,",,,....... of
Tt.. ,..or- t.hll Solr ' ,n 1_ '"
prom<'IO' ' '''' .-reh. ",lion"", ..Nt.
"""" ' "'J""Ion,ly. ,t.. -.....1 ..... of, '"'" ' ' , ~hl""' _
N.' I "'" 1.0 » Nt h.od h..
_n nu,"',.... ..,;c.....r-yI...... 1<no!
.h llh ,t.. 1.0,.. "", I 1_ ~_ ,....
, AWA~ M ,I lllrr'n
,t.. oNt, ,n , _ ""
........ n "n ,,1'0 u, ...... 1"""f"I<' . ,
,t.. A WA ,,, drum ur ' ''N'''''' ' or ,t..
lOOth h,,1hdn .. nn ' v...... ry .f"""",..1
n ...n' , .I... . 11'0.. A WA ..........,
.... ' h ' " ..too"" , ..J.-.o. "'r«'"lly
f d G.llo ~ 2M I' . < , ,,' , .... A WA
m " ..." n.. " "g. f". ' "f'<""'..l ...YI'n'
''I'''''"'k 1

M, 'n."h, ' ,n r" ....... Ilt-It..n
'" I"",·. 2(_11, .." n I .,1 I" ..lt u n ri<- k ", ~

" p 10m.. M , lI,' n , u n, n,Utl n g

....1111'''''''' on,1 ' -" " 'Ir' K''' ''lt mv "wn

.;n l"g.· h..m . ,...,,,, I n"., I~,n lIu.k. ,
1' , ,0.1.·", ,, ' Ih,' ,.." " ,. M, II.·" So.""""j'.
....·h " I ~ "n.'d If,.. ,,,,w'y . " ,1w..." ' ''''k
"I' . n . ·nMil "" "" 1"'''.1.,,,,,.· lJ l" '"
,1;...,..·. "'11 I w... .. I' " ' lt" , ."d", !\
A WA m..","" 1\" ' re" ....n' ...I ,h.
R,,,- ' n f..,.....- , I ~'" hl lnt me m
"'" , rl..n , W IItK 'pn';.,1
..v ll' Nt 'nf" , ....,,""
Soc, h. <J "c,!"If d , 1'0.. WHIR'"
<"U"'I\I< f,,"" '" <1,, 1> '" l ·.. hf,..." ..
l""h"h h " ..... , ' lie' 11
.... .......n, lv ""''''....t n...... lol lv
to.. """ .....ry .. ........ . , lib ' his.
.....t 1 n...-oJ '" to.. • ro" ,-.t ,"

n.. -r->"I ...·....' Uv!t"'..,;
... ""... '" I> ro'" T h . oI poe Id
_""f , 'n.,......,,,... col ""«
'"' ,n,... " "' A WA ...
'_"', m """""""", . ,.1'0 • .I ,0/



A displ ay put tog eth er by me mbers of t he JM S of eq u ip men t d esi gned o r
Influ en ced by Jaml"s Mlflen, includ in g nne o f th e e xtremel y rare Mi llen Dfr-201
prototype receiver s.

var ious p ieces of eq uipmen t produced.
designed or in fluenced by ja mes Mlllc n .
The second p art wou ld take p lace o n
the las t morn ing of the confere nce that
Saturday. Don had brought h is own
personal Millen tran smilling equipment
and HRO rece iver to make co n tac ts
using the WIHRX ca lls ign .

His tr ans mitter rack con sisted o f the
folluwing Millen Items: mud el 90S01 50
watt exciter, the ra re YUH31 modulator",
90281 hig h voltage po wer supp ly . 9O'X.I3
oscillosco pe (not working) , a nd model
~1l71 1 VFO. A vi n tagt' Lambda pOWN

supply wo u ld su p p ly tl1l' low voltages
for till' transmit ter.

°A noll' abou t the yotOI mod ula to r
Don ust'd : he ha d recent ly acquired the
un it from Ra lp hJann ini , KAIFAA, w ho
runs [a me-s Millen Electronics. one of
the units left a fter tht' split up of th e
origin ." Jam es Millen Manufacturing
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Com pa ny. The p roblem was th nt Ralph
on ly ha d the co mplete sub-chas sis of
the mod ulat or . 11 was mi ssi ng t he
modu la tor t r ansformer a nd ha d no
cabi ne t ! In the mo nt h s leadi ng up to the
co n ference, Don took so me sheet metal
tool HVA C comp.1ny and had them bond
it Into a ca b ine t. Then, he slapped a
modulator transformer on it from his
[ohnson Ranger transm iller. Th is It'lt
h im wit h the problem o f the face pla te
for the modulator, w h ich he crea ted o n
h is co mputer, p rin ti ng the fina l Jt's u lt
out on la ser p rin te r c o n t a ct
Ira nsp,l renctes m ul tip le ti mes 10 gt'! tht,
bl.rck o f tilt' fMt' p l,l lt' ' rea lly b lack', then
slic king it 0 11 lilt' meta l facep late! He
d id such a wond erfu l jo b o n it , I d art'
yo u to find it in tilt' photograph!

I arrtved in Roc hes te r the Su nda y
bdore Labor Da y, th ree days before the
ht'gin ning o f the con ference . There were

co n lin u..d on n... t Pol ll; "



The a ut ho r, WA4 IAM , e n joying a fe w co n lacts. Cbve Oakes, VE3YB, logg ing in
tbe fur~gruu nd. PllOto by Rob.." til : ;" , #(D4" SII .

10 be only three Millen Societ y mcm
bers p drtici pd lin g in the o pe ra tio n :
m yse lf, Do n and Canadia n me mbe
C live Od kcs, VE3YB. Du n and C live
a rriv ed oi l Inc Red Roof In n where I WdS
staying on Labo r Day a fte rnoon . We
linked u p a nd w ent across the st ree t 10
Wend y's 10 gra b a b ile IDea l and have 01

'ge t ac q ua in ted ' mc eung , We a lso
planned the next d ay's sc hed u ll', whic h
included ml'l'ling at th e AWA m u se um
annex In set up the Mi llen d isplay a nd
lea rn in g how 10 wo rk the b ig Millen
tran sm itter. DIm wan ted to be o u t ,1 1the
a n n ex , w h ich is a c t uall y in Ea s l
Bloomfield , NY, about 30 mill'S from
Rod wSIN , ,1 1 R a rn . Since the upora t tve
word fo r rue I' VNY yt'ar at th is con fer
ence is 'v acut lou', l told hi m I wou ld be
th l'rt' at I} am .

O n Tuesday morn in g, I made m y way
towards East Bloo mfield . I ca lled Don
o n a p rearranged re peal er frequency,
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ex pecti ng h im 10 already be .11 the an 
nex. When he a nswered , he sa id he was
s li ll iook ing fo r Ih t' p lace (not su rpris
ing if you've never bee n there befo re,
since the an nex is a bi t tr icky 10 spot.j I
ga ve h im d irections and we soon linked
u p rhere.I seem to remember C ltvc get
ting lust too. bUI soon a ll th ree o f u s
weft' th e re sett ing up th e d isp lay b ack 
d rop crea ted b y Du n 's wife, Bunnie ,
WI}MSC.

Ed Gab le. the museum cu ra tor , and
hi s m,l ny volu nteers were also there in
for ce ge tti ng th e w h ole .1lU1l'Xread y for
the th ro ngs o f visito rs tha t would be
show ing up the followi ng da y fro m all
over the wo rld . w e br oke for lunch ut
noon a nd , o n o u r wa y back, Ed look us
to the ma in AWA muse um jusl .1 milt'
d ow n the road fro m the an ne x. I ha d
been there man y tim es before, but th is
was Don's fir st vis it , St>t' in /o; the loo k on
h is filet.' w h ile he exa mined a ll th e



John Haue r, W4AWM , at th e h e ight o f
the 100 ca rr ier p ileup!

Mar con i equtprrwnt, the e.nly wireless
gea r ami the t·ady mechanical televi 
sion eq uipment, was om' of the high
points of Ihl' d ay .

La ter tha t a fternoon , we retu rned 10
the ho tel confe renc e site w here Itll'
att endees WN e a lready sla rl ing 10 pour
in. I bega n roa ming arou nd the parkin~

101 where tbe con fe rence flea market
was 10 sla rl the following day, looking
for the two me n who were ~oing to be
absol u tely vita l In th e SlIl'n' SS of the
specia l event opcra non.

Bob I{aid t' , W2ZM, and his so n, Mih·,
W2ZE, a n ' both p rofessiona l b roadcast
engi neers, and th t' y both know the in 's
and out's of the big MilIt'n transrmuer
bette r than ,myonl' alive, Don and I
fo und them in s h o r l o rd er a nd
prnct...-d ed tu p ick their brai ns. Don to ld
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Bob tha t th e AWA h old a
c rystal fo r 3M2 kHz to use
on the transmi tte r .

Don ex p lained that th e
wed ne sda y n ig ht w h ich we
ha d pla nned 10 o pera te
W1I JRXjusl ha ppened lobe
th e ve ry ni ght th ai Ih e
Collins A M Nigh t Net was
10 m eet on 3R8O kHz, a nd
th.rt the net con tro l s ta lions
had req u osn-d that we gel
a s close to their frequency
as possib lt· beca u se {If Ihe
in lt 'nSt' intere s t o f th e tr
nu-mber s to wo r k o u r
specia l event.

At th is point Bob said,
~Wl'IL I'BI l'l 1ya, Iet las.Tha t
tra nsm itter requi res a really
act ive crys ta l in o rder for it
to tra nsmit . If it's not a good,
ac tive crystal you ca n for 
gel itr Iquil't ly s ta rted pray
in g 10 the ra dio gods, ho p 
in g thai th e AWA ha d a
VERY activ e cr yst al !

On Wt'd nt'sd ,l y mo rn in g, h u nd red s
o f bu ye rs a nd sellers were in the Ih-a
ma rket d ea ling in e\'t>ry th ing, from ea rly
wireless equipment to genu ine Go rma n
Enigm a code ma c hl nes to e a rly
tra nsis lo r ra di o s . we were so busy
looking a l .111 the goud it>s in th e Ilea
ma rket tha t, before we knew it, it was 3
p m a nd we need ed 10 st.lr t making our
way 10 the m use u m annex .

Ou r firs t opera tion ti me, which was
sc hed uled fur -I p m, wo ul d g in' the
ham operators at t he con ference a
ch ance to work Wl HRX from the flea
mar ket pa r k fn g 101. Tim w a lker .
W IG IG, had s tru ng up a n HO meter d i
pule between twolam pposts in ttwpa rk
ing lu i a nd hat! it hooked up to a Mu lti
Elmac tr an smitter. Do n, C live and. m y
self a rri ved at tbe museu m a n nt'X at
abou t 3:40 pm. Mike , W2Z E, was there
10 tune the t ra nsrn iuer and gl"t u s
starlt'd , Bub , W2ZM , had 10 return 10



Mike Raide, W2Z E, s tarli ng t he whnle
thing off, with A WA Museum cu rato r
Ed Gab le, K2MP, k eeping the log

h is home in Syrac use, NY , earlier in the
day to ta ke ca re o f so me bu siness b u t,
by 3;50 pm, he appea red o n o ur sta rt
frequ ency of 3837 kHz fro m his ho r ne
QT H 10 give us a sig na l repor t and to
ma ke su re the t ransmit ter so u nd ed OK.

We ended o u r firs t session at 6 p m,
having worked abo ut thirty d ifferen t
ha m ca lls at the flea marke t 30 m iles
away. We wen t a sh ort d is tance d o w n
the road fro m the annex to gra b a b ite to
ca t before the sta rt o f th e mai n session
at 7 p m.

We returned a t abo u t 6:50 pm to gl't
rea dy for round two , Mike pu lled o u t
the 3837 kH z crys tal an d popped in the
3882 kH z crys tal. He keyed t hl:
tr an smi tt er an d ... no th ing .

Our hearts sa n k, Ca lmly, Mike sa id,
"Don' t p an ic!", p u lled the crysta l out of
the socket and sla m med it on the table.
He in ser ted lilt' crys ta l back int o the
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soc ket, a nd the transmitt er
ca rne 10 life! As luck wou ld
hav e n. o u r tra n srntt
frequency end ed up almost
e xactly o n 38HO kH z, Ihe
frequency o f the Co llins AM
Ni gh t n et ,

Mike sta rted us off at 7
pm . A few o f hi s AM
b uddies wer e there waiting
for h im, so he knoc ked o ff
con tacts w ith them in sho rt
order. After a bo u t ha lf a n
ho u r, he tu rn ed themtc ov e r
to Do n, w ho ma d e a few
q ui ck co n tacts but wan ted
t o min g le wi t h t h e
co n fe ren ce a tte ndees w ho
we re sta rting to show up in
small ca r loads. l betieve Ed
Ga ble made a few co n tac ts
after t hai , w it h C t tv c
manning the logb oo k,

Th e ba nd w as ju s t
s ta rti ng to opt'n up il b il w hen the mic
was turned o ve r to me. That's w he n the
b ig p ile u p sta rted. In all m y years in
ha m rad io, I' ve neve r hea rd a nything
like it. Afle r ca lling "Q RZ W 1J-lRX",
in s tead o f hea ring a d ozen or so ca rr iers
try ing to break th rou g h to make a
co n tact, there W t' T(' 50, 100, and a fter the
band o pened up a b it mo re, 200 ca rriers
ai l i ry ing to mak e co ntact! "May he m" is
perhaps not as ad eq uate a d es crip tion
o f th e so u nd a s " I~ F carnage" is !

Somcunw a ro un d 8:10 pm, th e bu s
ch oc k fu ll o f co n fere nce at tendee s
p u lled up to the a nnex. At th is p oin l
John Bauer, W4A WM, took o ver the
mlc d uties a nd I reliev ed Clive 011 the
lo g boo k . Jo hn m a de .1 g r ea t r u n,
knocki ng off co ntac t af ter con tac t. A
co uple o f o the r vi sit in g ham s a lso took
the mic to make a fe w QSO's bu t, bef o re
I knew it, the mi l' was back in m y h and .
Afte r abo u t 15 minutes at the helm, I
ha p pened to loo k up a nd o ut at the res t
o f the room. There m u st have been 25 to
35 peop le in that room, a ll looking at
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