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The J>W 2.5 is a 2·112 K W ou t pu t. 2 10 23
M H z a ir coo led CW t ran s mill e r.

three a nd a ha If kilowatts . Th e rectifi ers
were three pa irs o f 866s, it pa ir of 872s
and six 9725 in a three p hase fu ll wave
circuit.

The tran smitt er was in two 6' 6·' high
cabinets silti ng una 3' by 5' 6" ba se. A ll
the wiring came in throu gh the bast'
excep t the I~ F ou tput w h ich came n ft
the top o f till' right cabinet w hich housed
tilt' powt'r am p lifie-ran d 3QOO vo lt power
sup ply. The oscillat or, b u ffe r, keyer,
multi p liers and driver were in the Itd t
ca bine t , a long with t h t'i r pow e r
su pp lies. In cas e o f PA tro u ble, the 750
wall outpu t of till' d rive r was av ailable
from thl' top of tht' lef f ca b inet. The
fron t and back doors o pe ned on bo th
cabinet s for QSYs and main tenan ce..•.
QSYs were by sw itches a nd tuni ng ca ps,
except fo r th e dri ver and fina l. These
tuned circu its used lo ng rod s ru nni ng
along the out side o f the co ils, and ctlpper

r
- ~-.---. ~

I

~1,

l Jr

flI'l

or cera mic sp.l cers were in 
sorted 10 select the proper
sec tions of the coi ls. Till' rod
en d s were tigh tened up to
bring the spacers in corrtnct
w it h th e lugs on the coils. A
gond tran smit ter man, MOS
64 9 , co u ld s h u t dow n ,
re tu ne and brin g the 2.5
back up o n d new frequency
in om' and ,1 half min u tes.

T he A r my W .1S ha p p y
with the I'W 2.5 so they
bough t 24 more . It was the
most used big tra n smitt er
the Ar m y had in WW II.
With the good resu lts of the
2.5 lhe Army bou gh l 12 l' W
I Ss, a 15 kilowatt a ir coo led ,
and I()I'W·4t)s, a 40 kilowatt
wa ter coo led, tra nsmitters
from Press wireless fo r th e
lon ~er path s such a s
Wa shington 10 Et hi opi a ,
a n d Sa n Fr a n ci s co 10
Austra li,l. The Army then

bo ug ht the Press Wi reless PW· DD R
receiver which picked up AN/ FRR·3
nomencla ture. Thi s was a 5 channel
fixed tuned dt ve rstty recei ve r Ihal co u ld
be remotely con trolled. In 1942 I'W
sta rted worki ng with western Electri c
to co nveri CW equipmen t to 850 hert z
s h i ft radiotelet y p e. Th e r W·FS-12
frequenc y shift exciter became the 0-5 /
FR and a WECo te1t'typ e tone conve rt er
D-152('o9 became the AN /FCC-I. In
194 3 w hen tho Arm y sta rted using
WEC o SSB tra nsmitters an d rece jve rx,
the I'W·1 5S and I'W -40S were adapted
for linea r a rnp llfler se rv ice.

The ['W · 15s a nd PW·40s su rv ived
u ntil replaced by Co llins 15 and 40 KW
u nit s in 1953, b u t the 2.5s we re pulled
ou t of se rv ice soon after the W .1T a nd by
1949 we re gone. The PW receiver AN /
FRR·3 was replaced by the AN/ FRR-38
(R~3\}() ) in 19 52, and th e 0-5 /FR
frequency shift e xcite r wa s rep laced by
th e O· 5B/ FR bu ilt by H all tcraf tc rs in

cont i" ut'd 0 " p~ge 42
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VO IAA- QS L ca rd of th e Snciet y (If New fo u n dl an d Rad io Amatl'u rs tSO NIIA),
whose me mbers o perat e a com me mo rattve (SS IU a ma te u r sla l in n 0 11 S ig na i ll il i.

Chc lrnsford lil t, c o he rer a lid i I ~ t'1101 rge, the grMiuus d ocents perm itted
accessories, w hich so meo ne covered rnv to phulogr.1ph the-m Ihroug h the
m uch la te r wf th c lo rh she e ts . Tlw g ld...... of the cabinets. To .","sis l me, they
diligl.' ncl' a nd persuasi ve ness o f the removed g lMl' b y lurning o ff spo llig hts
curators p aid di vidends, because fllr dndclusi ng curt.linslo t' x'clud(' sunlighl.
une hundred y('.l rs, s uccess tvv Init iall y, I In tended Ihi s p.lpl'r III be
gencranons (If Marconi personnel in prim.lTily one in which I sha red with
ch.ugl.' (If the priet' ll'ss heirlooms ha d re ader s of Electri c R.H1io m y
chosen to prohibit h; slorians, ~ientisb, phlltugraphs of Marconi 's receiv in g
and citizens Irom e xamining the m. .lpp.u.1 t us(~, rart III, below }, Myinlt'nl

The arlif<lCb brought 10 th e Co lo nial was tu a ugme n t th e perspective
Building wt·rl'd ispl.lyt'ti in rectangular provided already by lilt" ,,"t'lch('s .m d
gla ss cabinets sot o n ped est a! s fu r drawing.... !Juwe\'('r, .1S I reviewed the
\' it' win g ('d si ly fr u m sev e ra l c trc um stances assoct a ted wit h
p(' rspt'('ti\'(·s. The doc ents w hom I 1Ilt'1 Ma rcom ' s formative yt'.lTS a nd hi s
were ju sli f;,lbly proud th at thi s W.1Stht' Ir,lIlsatl.lnt ic It'1'>t s,1 t' IlCI lu ntt'n 'd d eta tls
firsl t'xh ii:l it t ,f lht' n 'l"l' i\' ing t' \{uiplll l'ni that un fo lded le s s lu c idl y than I
that M.ucon i ha d used on Sig na l Hi ll. .uu tctpated. Thc re fu n-, I d ecided In
The f.Kt 111,11 it h,ls been bOXl,J ,lnJ pn'sl' nl ti lt' pictures in tilt' co n text of ,I
hidden from sc ru tiny expla ins wh y iI dt scus s ton of both Ma rroui 's cmcrgcncc
h ,l ~ ht't'n llt' iir r il> l'd spt'l'u la l i\' t' ly in tht' ,1$ ,1 win.less t'n~ i n l't'r Ih n lu gh IW)] and
lite ra t u re on fy wit h s ketc hes and tilt' lncrernenta l d cv elopuu-nt o f h is
d rawings-jouru.rlis ts and biographt'r s .rp pa ra t u s . [ descri be t ra n s m it te r
had been d enied ;lccess ttl pict u res of evolve men t from I lt ' r1 J: , Ma rconi , and
theactua l tu-m s . Since the .ulif .\C!s wert' Elem in ~ ,md rece! ve r t' vIII vemun t
now were Oil p u b lic d ispla y a n d through Var ley, lh-r tz, lt r.m ty. Llld~e,

acces stb!e for t'v eryont' III view frt' t' uf !'opuff, Marconi, .1Ilt! Su l,u i. I 11<1\'t'
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Mo au menf erec ted in ho nor o f Mercon t a t Pnld u ro int. Th e p laque read s as
follows: " To commemorat e th e ploneer w u rk d on e b y G uglie lmo M a rconi an d hi s
resea rch e xperts a n d radio e ngt neees a t th e Poldu wireless station between l QOO
and IQ33. Th e M.uconi Co m pa ny presented this h lsto eic la nd to th e Nattonal
Tru s t. SOffit' sill ac res o f cliff land we re give n in 1937 and fOfty fo u r ac re-s beh ind
th e cl iffs o n whi ch stood th e stdion a nd m asts we re gi ve n in 1960 ."

Bol o gna were ex pec ted to work to
au gment allowances, and perhaps a id
their f.1 milit'S, Mar coni's fam ily resou 1'Ct'S

affnrdt"t.t him the lu xury of being a M"1f
ed ucated s tudent, unfettered by flneocta I
const raints. Tbrou ghout hi s forma tive
ye-ars, his mot her h ..111 taught him English
and ins pired him toconcentrat e. to learn,
and to follow his inclina tions , where ver
the y mi Kht lead him . She encou rag ed
him to elc vatv his dreams and aspirati oO.'i
to high l'r and highl'r pl anes; thu s, he
became literally <1 "s on o f d es tiny;" he
acq ui red <I ll t.' x.l lt t' d se nse of se lf 
conffdencc, and .1S an ad uIt ,co nsccu t ively
mort" lufty visions led him to ad d ress
see nu ngly une tta tna blc goa ls .
Si mu lta neo u s ly , h is fa ther n e it h e r
interfered w ith h is so n's so li ta ry ecnvt ucs
nordiscou r.lg('ll him. However, h is fath er
exe rted as m uch in fluence as his moth er

7

upon his character;via subued Iscusslons ,
h e imbu ed hi s so n w it h a n acute
awan-ness ofcnt reprcncunalcorollaries
10 be certa in th at hi s ('''(' ry undertaking
rep resen te d a so u n d . profita ble
Investm en t .

In th e su m m er o f IHl:'-I , during h is
tw entieth yea r, his mother sent Marcon!
in the cll m p,l ny o f a n older b rot h..r, to
the Ita lian Alps for a vacation .She hoped
th .lt h is g reg a rious b rothe r w ou ld
in trod u ce hi m to outdoor sp or ts and
ev eni ng festivit ies , th us tempering his
rcr tus ton . The s tr,l!'lgt'm fai lt.-d. O nl:'
d a y, while in the A lps , Marconi rea d an
obitu a ry of Hein rich He rtz w ho ha d
d led p rema turely Ih,1I y('ar .1 1 o n ly 37
yea rs o f age. Th e artidt· d escr ibed ho w.
six yl'.lfS ea rlier, in IHR8, Her tz had
d emonstrated empirically the princi ple
th at ..e tect r !c waves" co u ld b e

co nl in urd nnl VoIgC'
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Ftgn ro I : 1ll'rl z 's electromagnetic wa ve ap pa ra tus

filin~s returned to their loo se Sl.l ll' and
again insul.lh'd 11ll' telegraph wire from
gro und .

Varlt' y ha d S U I Vl · J a s u bs ta n tia l
problem. •md post-Hertz p hys icists wen
relieved w hen Uwy recognized that he
ha d crea ted Ihe firs t rela tively effec tive
wireles s detec tor, fur only in tbe presencc
of an t'II'Ctrumdgnl'lic w.w e-li ghtning
bemg comparabletoa man-made spark-e
would It'll' d evice co nd uct cu rrent .
Pro fessor Edouard Beanl y, a Fren ch
physicist was finol to co nv ert Va rley 's
wooden d evi ce in to a w ire less receiver.
In 1890, hI' fillt-tl a thin g lass o r cbontte
tube, a Icw inches ((lOg, wi th iron filings
wi th wh ich Ill' detected waves from ,1

Her tzian oscillator at ,lpo ut 65 feet . Ilr.1n ly
USt'l:1 ,10 .l d jlls t.1hJt' co ppt' r p ill); at each
end of till' tube. I I" fou nd , w ith ten sion
iI~il i ns t tilt' JOOSt' filin gs from the p lugs,
that rt'Cl'P lilllll lfan d l'('lrllntagnt' tic wa ve
caused Iht' filings to ad here, tha t is,clMllgl'
fro m rela tively higlw r to lower resistance,
and tht'rl'hy, cond uct current, wh ich he
rt>gis tt,rt.'d on .1 galva nom eter in se ries
wit h a h .ll lt' ry a c ross t he p lu g s .
Fu rtherm ore, Branly found tha t he co uld
loosen the filings .1g.l in ins ta n taneo usly

•

by tappi ng the g lass lube with the end of
,1 pencil.

Fou r years la te r, Sir Olive r Lodge,
pro fe ssor of p h ysics a t Li ve r p o ol ,
s ucceed ed in 189-1 in d etertt ng Hc rtzi an
waves se ve ra l h und red ft'd with the
Bran ly receiver . I I... filt ...d the tube w ith
a doc k mec hanism to jolT the pa rticles
loose automatica lly" Lodge ca lled the
d e vice a "co he rc r" in th dt w ir el ess
waves ca used the filing s to cohere. In
HN5, abo u t the urrw Ma rconi 's in te rest
in wi re te s s Hou rrsh e d , Alex a nde r
Po poff, a Ru ssi a n p h ysi ci s t m ad e
sig n ifica nt improvements in the Lo d ge
cohe rer while en deavoring to de ve lop a
wa rn ing d ev ice fo r lig h tni ng s torms.
I'opnff was firs t t tl u sc an aer tal an d
g ro u nd system.a tech niq ue tha t Ni koln
Testa in 1883had desc ribed in p ublished
lect ures (C heney, 198 1, p. 0'1). He a lso
incorpora ted ,1 "d ...cohercr tapper" tha t
W ,l S con trolled dt rec tly hy tilt' wireless
lrnpu lses . When the lat ter low e red
[cha nged I the res ista nce o f tho coh e rcr,
co nd uctio n closed the circuit Of.1 batte ry
operated-relay, which in turn, acuva ted
.1 bell and a cloc k-d riven rec o rder, The
bell s tri ke r tapped the cohere r lea d in g
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Circle of ma st s e rected at Poldu a nd Ca pe Co d, respecti vely, for th e transatl antic
experime nt.

Academic scientists prefer to advance
theorem s a nd princip les rather tha n
Indulge in uncertain appl icat ions. They
work tediously in un iversity labora tones,
on a si n~11;' issue at a time usually. to be
certain that the exp lana tions they set for th
arc accu rate an d replicable. They arc
trained tradit ionally to draw conclus ions
conservatively: they are neither expected
nor en couraged 10 think in terms o f
h uma nit ar ian a n d co m merci a l
imp lica tions. They are d isincl ined 10

ponder e itt 'lN im p u lsivel y o r
specul atively. MOTl'OVl'r they must OUl'"
fulfillother tasks associated wit h teach ing
and adminlst rntlon, and they may have
limited finan cia l resources for research.
For example, both Bran ly and Lod ge ,
resp ec tivel y. were on the cus p (.f creating
wireless sys tems. However Branly sald
rcfll'ct ivdy in 1927: My diffic ulties have
always bee n t rem en do us. I have never
been weltoff .. . " {Coe, 1943, p .26). Lodge
also reported in 1923: " I wa s too busy

with h",tch ing to ta ke u p telegraphic o r
an y ot her developmen t. Nor had I the
foresight to perceive w hat has turned out
to be , its extraord ina ry importance to the
Navy, the merchan t service, and, indeed,
lan d and war- service, too" (Hawks, 1927,
p. 242).

Ma rconi, in con tras t, had spen t his
ad olescence tra in ing h imse lf to be a
resourcefu l, skillfu l, appl led te chnic ian
in physi cs. His s treng ths were in taki ng
the product s of other and im p ro ving
u pon them . HI' was unconstrained by
laboratory regi men an d free to p u rsu e
p r o m isin g Id ea s, t r u st h is ow n
judgment, a nd persist "ga ins t da u nti ng
odd s. He was gu ided by gra nd-scale
visua liza tions, and from thern , d erived
in sp ira tio n 10 s tri ve for long -ra n ge
goa ls. Importan tly, Ma rconi's family
and their cntrep ren curta l and Investor
connections guaranteed acces s to rno llt'y
v ir t u a lly w heneve r h e n e od cd it.
Nonetheless, Mil rco nt Wil l' ,ln yt hing b u t

11 continued on page 4t
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Th is is th e 60lh regen th at th e a u lhor h as b u i lt . Il l' calls it h is "U lt ima le Regen".

I am p resentl y build ing #61 & #62 .1 S 'b loopers'. but nom;' of my ea rly se ts
d u plica tes o f #60 to .ISSUH' th a t the were good t'n lJug h to t'll rollr,lg t' me to
resu lts of t h is lit fh- re ceiver a re butld morc of the samc.
repea table . If yo u' re n 'J d in g th is, then Now , with fo rty yea rs ex perience ,lSa
thl· two sl' tsworkt'd ,lsl'xpl·c!ed , radi o rcpair ma n, r Hnall y b u ilt a

Why hav e I buil t MI many rildios? regenerat ive rece ive r tha t Sho WNI
Why hav el con ccn trated all my e ffo rts promise . It hummed n n t we n ty ,
on o ld , o bsolete , rl'gerwra livl' rad to squea led a nd w hist h-d nil forty, tu ning
circui ts? Why do all my se ts look like W,l S cr it ica l, and rege n e ra t ion wa s
somet hin g o u t o f the 2()' and 30's? Plt',l St' rough. However, I wa s amazed at bt'in g
allow me to oxpla!n . .l b ll' to lisn-n to UXon a merehandful of

w hen I retired I began bu ilding a ll parts thrown togetber in a few hou rs
the ha m gl'a r I lo ngl'd to bu ild when I ti me . I began wo rk lmnu-diatel y on
was yo un g, but could not doso because another fl'cei vl' fu sing ro ug hly the same
of a sho rtage of bo th lime and mo nl'y , ci rcuit, cor rec ti ng obvious faul ts fo un d
At age 63 I fo und myst'lf with a IOl nf in tilt' p re vious work. It worked bettor.
time, a nd a I.l rgc jun k bo x o f part s I built a th ird , the n ,1 fou rth . More often
accumulated sinn ' the mid 30's. Letrne than not, my last rad io seemed to work
exp la in . Five ycarsl.uer. I found myse lf a littl e be tte r than the previous sl'l, If,
with six hon u- bu ilt KW ri ~s , sev e ra l afn-r ,1 n 'astmah ll' l ime s pe n t troub le
' 100-watt c!ass' tr<l llsmittl'rs ,.l nd a dt'sk shoo t i n~, the set d id no t work better
full of other assorted rad ios, a nten na than its predece ssors , it W.1 S jun ked for
tuners. SW R br tdges, au dio filte rs, part s . Pc r hnp s if I kep t bui ldi ng
spea kers . and accessonos. As I sea rched receivers, I wo u ld ev entually gl't it righ t.
fo rmy next b uild ing p rojec t I rea d sorne I migh t even co me u p w ith ,1 s imp!t·
ar ticles Oil n-geru-rutive receivers that rocci vr-r good t'llnug h fo r scnous ham
aroused my cu rios ity. In my yo u th I'd co m m u n ica tio ns, Be fore we go ,l ily
bui lt "regen s ; ' s o met im es ca lled furt her, if yOll are a SSB operator yo u

13 cont inued ne xt pa ge
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And y Howard 's, WA4KCY,
partia lly com p le te d 4·1000
transmitter. Sometime in
the n ew year A ndy will be
produ cin g a se r ie s of
art icl es on the d esi gn an d
co n struc ti o n uf th is rig .

This is a p hoto of Tom Ma rce lli no's, W3UYM partia ll y co m p leted 813 ri g . T his
wi ll also be th e su b ject of a series o f ar ticl es in the new yea r. Tom says h e's been
workin g o n thi s ri g abou! 3 month s, 4· 5 hours a da y.
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In re spon s e to th e two
a rt icle s W1 GMQ
produ ce d on the Ga les
Van guard II broad ca st
tunsmiller IOct . &: Nov .
2001) Ozzi e, W6I CM sen t
in thi s rhnto of h is rack
mode l Va ng u.ud II . And
by th t' wa y. O aet e would
like 10 sel! th is Irans mitier
w hich is locat ed in Furt
Jon es, Cali f. T he p rice is
$400. FlIr i nfo cu n ta ct
Ozzie a t
w6icm @s islll l·l .nel

Doug Smith. W84TFQ, in his Kentuck y h ams hac k . fi e a long with WAnFBQ an d
WAO BUT will b e ru n ni ng th e 18th Annual C h ris tmas Eve Sa n ta C la us Wa lch on
1975. Th e ne! sla rts at 6:30 PM a nd run", until abo ut m idn ight.
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A Classic AM Station

This p hoto wa s takun of me in my Sh.1Ck bock in january, 19-\7. The rig co nsis ted of
a pair of United Elect ron ics 812Hs mod u lated by the cla ssic 811 s. The receiver wa s
a bra nd new HQ-129 X. I re pla ced the original outboard cxcucr with ,1 Millen e xci ter
which yo u can sec in t ill' rack . J had th is won d e rfu l sou nd ing trans r ntucr u ntil
Sep tembe r, !1J50, when I w.15 recalled 10 acuvc duty. J el ected 10 stay in the ser vice
until my retirement in I'J67 . I had so me in ter esting assignment s and a 101 of hands
on activ ity w ith the boa tnnchor s in the Ar my, Na vy a nd Air Force-s-bu t tha t's
another story . By the wa y. I go t my license in Apri l, 1<J41 , five cen tu ries ,lgll!
Mike Rugg iero, W2NVR
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Ed . Th e book s h o w n a b o v e wa s
pu blis hed in 1960. I've fou nd that thi s
book and book s s imila r to it are very
helpfu l wh en us in g vi n tage test gea r.

Where to Fin d Pa rts
I rea lly can't do a nyth ing be tter on

th is subject Ih,1O I sa id in my receive r
repa ir a rticle published recen tly in ER.
Just to be com plete, I w ill repea t il here
if Barry has the room.

Whe n m y mend s fin d out that I keep
two dozen old rad io transmitters a nd
receive rs wo rkin g a nd on the ai r, th ey
alwa ys a sk me if it isn 't ha rd to find
pa rts for them . Wl' 1I it really isn 't m uch
of a problem so far if yo u ju st kn ow
where to look. An tique Electron ic Su p
p ly (AES), w hose ca talog you w ill fin d
at http:/ /www .tubl.sa ndmorl..com / o n
the Internet offers a com p le te sel ectio n
of tu bes, resistors, ca paci to rs. tran s
formers an d a lo t o f other thi ngs . Fair
Radio Sa les, w ith an in ternet ca la log a t
htlp;! !www.fairradi o .com! . ha s ,I lot
of lu bes a nd o ther spa re parts ava ilab le
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as well as a g ian t co iled ion
o f military an d ind ustrial
su rp lus. Their ca ta log is a
g rea t read . I u se bot h AES
a nd Fair regula rly a nd I've
a lwa ys been h appy w ith
the m.

The following lis t of parts
sources was con tribu ted 10
Ih e Boaran chor Re fle cto r
last Februa ry by Ed Su-b,
VA3ES. As o f th is w rit ing
.111 o f the listed s ites d o
wo rk, a nd they look like
some p ret ty good lips.
Here' s a place to st a rt
your sea rch :

h I I P 1 1
www .tht..bizt in k.com !am /
resou.ht mspa rts Thi s is a
Iis l of good pa rt s sources .
Some of those li n ks d on ' t
work , so he re art' a few
o thers that do wo rk:

Pa in ts, an d rest o rat ion pa rts:
ALO Resto ratio n: (Bo u ght former

I~ &R Par ts ): h tt p : / /
www z .sout hwmd.not / - n O,1101

Ca rdw d l Co n d e nse r: T H E Ma in
Na tional. Joh nso n, H amma rlund pa rts
so u rce; Coils, capacito rs, d e. hll p:11
www .ca rd wel lcondense r.co m 1

Dabu rn Electronics. Mu st be seen 10
be be lieved! 11.1 S everythin g a IlA en 
thusf as t might want. Ceramic paris,
Porcel a in s tu ff, in s ula tors, ha rd w are,
e tc . etc . ere . EXCE LLEN T! hllp:11
WWW.d .l l'lu rn .co tll/ - d.lb u rn/

RF Parts Co. - tra nsmit ting pa rts:
capacito rs, coils, tubes G ood Sou rce.
h tt p :/ / w w w .rfp a rts.co m /

Mu rphy's Surplu s - Anot her good
so urce of "s l u ff" ; h l l p ; ! !
www.ma xp .1ges .co m /lll urphyj unk

SHE Electron ics - these pt'o pl l' make
the Orange Drop( r) ca pa citors]! h llp :1 1
www.sbek-ctronics.co m /

Hammond Cor p . Trans forme rs, Ca bi
nels H J S a lim' of "C lassic" tra nsform
e rs

co nt tnu ed ne d p..ge
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Fron t pa ne ! view IIf the a ut ho r's bala nced tun er.

meter s. T.l bl l ' II is re p rod uced h l'Tl' ,IS
F i~ .l .

It is eviden t from Fig . 1 tha t, if Y~l\1

!in' Oil .acity lot wit h e nough room for
a fu ll si 7t·d KO mete r dipo le and h7 f~·~· t

worth uf 0 pl'n wire Iecdhm-, yo u co u ld

2.

wo rk .1]J ba nd s from !h(l th rou~h 10 if
you h ave a n ;\r " [ (ll'[ i ,l ll: anll 'IIIM tu ner
with balan ced ou tp u t (.l nd I don' t mea n
line with a fe rr itl' b,lIun - owrl' abo ut
tha t la ter ]. B~'f(ln' pron'~'d in~ w ith a
desc rip tion of th is typ~' o f system. Id s

('(>nl inu Il'J nnl p~gll'
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TABLE II FROM Til E 1939 AIlRL IIANIJBOO K

~:I~Jl na Lr uglh ~~.('~I('r l,C'nl/: l h Band Typr of
Fl. i'!. Tuniuv

137 68 J.75 *Mc. Series
] .5 Me. Para llel
7.0 M e. Paralle l
14,0 Parallel
28.0 Parallel

100 J8 3.5 Me. Para llel
7.0 Me. Se ries
J4,O Mc, Ser ies
28 .0 Me Series or

Para llel

61,5 34 3.5 Me. Series
7.0 1\1c. Parallel
14,0 Me. Parallel
28 .0 Me. Par allel

50 43 7.0 M e, Paralle l
14 0 Me. Parallel
280 Me. Para llel

33 51 70 Me. Parallcl
14 0 Me. Parallel
280 Me. Parallel

JJ JI 7.0 Me. Parallel
14.0 Me. Series
28,0 Me Parallel

• 19] 9 Bandedge

first hav e a short di sc ussio n of some o f
the other cu rrent mul tib,Uld a n tenna
sys tems.

Sev or nl d iffe rent typ es o f sl m p lc
m u ltiband a nt enna syste ms have be en
de velo p od s i nce Wo rl d WM I I.
Promi nent e mong t hl'SI' a rc t ill' tr ap
dipole, the off center fed Wind om , and
t ill' GS RV 10 name a few . There M e
an te n nas Iha t co m biue sim ila r
ap proa ches in ,1 vc r uca l antc una
a rrangeme nt which u su al ly requi re s

30

g ro und radials, et c. The fo Tt'going, to
list b u t a few, a re .111 comprom ise
ant en nas and a re no t t ru ly efficient in
the p u rl' M'nM' of the w o rd, parncu la r ty
where multi-ba ndi ng is con ce rned . 'l'he
must misused of .1 11 these is the G5RV
whose invento r in tend ed it to be u sed
onl y ( I n 20 rncte r s a nd o n ly a s a
di rect iona l an tenna. An y .mtcnna lhat
has t ra ps . ferri te ba luns, coax ia l cab le
matching sec tion s, etc is a los sy anten na
a nd .1t bes t o nly really cove rs one 10



Fig. 2 ANTENNA TUNER
FOR

BALANCED FEED LINE

KOl2lR

.........,.001•• c,

lIAL.ANCED
TRANSM'SS<Otl
l iNE":: ~ g ·XIG P1d,

• I ' 2OOO ·~V

D.C. V....RIABlE

'"

)-._ .•.;~_+---JI-~I--- .
••

• C1 can be a low VQRlIllll variable capacltot . A posstble source Is a broadcast Yllriable willi two or
three sectiOns lied in parollel.

• C2 Wll$ chos en as a &ifl\l le slator va riable due 10 availability alld cosI fact ors A voc:•.rum variable
was used .

• 12 tan be wound ever a 2"diameter PV C ppe 85 one continuous coi l Wllh a center lap which will
be grounded. Num oer 12 or 14 gauge house wire (se8~) ca n be usee . L1, the link, can be WOund
ove, L2. equally spacing rt on either side 01L2's center l ap point !l should be spaced from L2 with
Ilrlps ottucrte or circuit board .

• Taps can be Imla ll copper Ibll blade allig alo r clips avail able from Rlldio Shack. The clips shouk!
be !IOldered 10 me coil wire without shorting belween the turns of L2 ,

• The lu ner eM be uslld as an unbalanCfld oulput tuner by merely conlledlng a coaK feed line to 0 1>6
or tne other 01 the oulput connl!ClOfS.

• Coil S vary In di amet er from 2.5 to 3,5 Inches In diameter and are space wou nd Wire gaUlle Is t6
at l eOthru 60 rneteea, 14 at 60 Ihru"Orntl ters, 12 at ..OIh ru 20 meiers, lind 10 at 20 thru 10
meters. The 160180 meier coil is 3.5 Inches diame ler, 13turns in each secuco. S!Xlccwound over
1.25 Inches per section. The link is 5 turns , The 601..0 coil Is 2.5 Inches In diamtlter, 11 wm s in
each eecno n space wou nd over 1.75 Inches per sect ion . The link is 3 turns. The ..0120 coli is 3.5
Inclws in diameter, 5 turns per section scace wound over 1,25 Inches per :section. Th e link Is 3
turns , 20 thru 10 meier coil 15 3 turns per secnc n wound over 1.25 tncnes per section Th e link is

two tum , .
• Overall (l1!d 10 elld Inductan ce of each coil Is: 160180 . ..2 uHy : 801..0 · 15.5 uHy; ..0120 . 5,25

uHy: and 20110 . 1,35 uHy

thr ee bands w ith .my sem bla nce o f
efficie ncy-if tha t. Balunson ly perform
th eir desl g n du ry o f ha la nced 10
unb ala nc cd a nd i mpcd ance
tran sformation when then ' is al rea d ya

31

wry low SWR on the pa th. Virtually
none of the po pu lar multtband anton
nas opera te with a low SWR at more
tha n a few freq uencies a nd therefore
requ ire the USl' of a n an ten na tu ner most

f,'on l i n u ("d next p eg e



Plug tn cutls u ..ed in th e a u thor's tun er. Each co il covers ,11 le" sl 2 ba n d ..,

of the time .myw.1Y. A high SWR (Ill d
fcodltnc has ,1 serjous impact on a -1 :1
fer rue bal un if it is UM'l.1 in an an ten n,
tuner. Losses! Feel it wa rm up,

To overcome 01 11 Ihl'St' ddicil'ncies ,
the o ld fashioned fla t-to p w ith l'p..'n
wire h'l'd li nt' a nd" real balanced
ar ucnna tuncr is hereby advocated . It,t'~
en u mera te t h e a d v a nrege s : (I )
Com pa red 10 CIM lI: ca ble the re art' no (o r
absolu tely mi nimal] losses in a n upl'n 
wire fL'i.'d lint', ev en with 5WR's of 10:1;
(2) Opera tion on i!.D,¥ freq uency between
t h e lowest a nd h igh e s t d e s tg n
freq uency. Th is only requires h'lVing
the right co il in till' anten na tu m-r : (3)
The vl' rsa tility I) f wide range impedaure
mat chi ng; (4) A trul y wide r,mge o f
upcr'at tcm eve-n fo r seriously shortened
flat-to ps: (5) .lb ilily to USt ' it as a fl, t-to p
stretc hed between two ma sts ! s Up t'l{l rts
or as an inverted-V w ith o ne r enter
su ppo rt. In o lht' r wo rds, forget about
pruni ng a nd tWl"lking the flat to p or

32

ft'l'ulinl' fo r lowt'5t SWR . Th is Is all done
" a u tom a tical ly" w it h th e balanced
an tenna tuner w hen you .'dj ust the ta ps
.md ~ri t'S / p.ua ll t'i tuning capacitors
fo r reso nance an d co rrec t im ped ance
match , And fin .llly (b) As opposed 10
Iht' ubiquitous 'r -tcncr. thL' bd l.lOct'l.1
tu ner wi th a pa rallel tu ned ta nk circuil
l'o up p rl"SM"S ha rmon ics. It is 01 narro w
b andpa ss Hlte r , Th e co m m o n ly
confi gured Tctuncr tsa h ig h poll'S filter
which zips thos e harmon ics right out to
thl' wo rld ,

Let us now red lsccvcr till' old -time
tuned doublet. Fo r s ta rters. opt'n wire
fcrdliru-ca n be horne br ewed u sin g 3/
H x 3 inch p lastic dowe l rods, pa ra ffin
boiled wood dowel rod s. or filw rg lass
bic ycl t' flag rods cu t 10 j -tnch IL' llg ths
and d rilled tot tght ly p.1SS No . 14~,lU~t'

rad to shack an tenna w ire . Altl' rnativL'ly.
the wire-ca n Ill' 14 g,lugt' insu l,ll t'd hou se
wi re ,1\'.lila l1l", a t most hard wa re sto res.
Sp reade rs ca n be g lut,tJ in place wit h
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Lake Erie Boatancho rs G roup Get Together

by Jeff Cnvd li , WA8 SAJ
5368 Melod y Lam'
Willoughby, 0 11 44094
w a!1saj@ncw l'b.com

The Lake ETil'ltoa tanchors Group ha d
another in forma l get -togeth er at the
Co lo n ia l Eat ery in ('M OM , Ohio o n
Saturd ay November 3. 2001. 16 out o f
abou t 40 that were in vited sho wed up.
Man y ha d 10 come fro m o the r
su rround ing sta tes. We ce rtainly filled
the meeting a rea, .lOJ h,1\1 a g n..-a t la ic
b rea kfast. IIcre a re the ca lls an d nam es
o f the fol ks that sho wed u p: AA HTV,
Ed; K8UHN, Bill; K8GJW, Joh n; KSGVII .
Joh n; K8TV , Ken ; KB8MTZ, A I;
KC8LTO, Barn ey; KC8QGJ. Tom ; KF8 IS,
Tom ; N I8G , Tom ; W8KYD, Ron;
W9 M DX/ H, LU f Y; WA8S Aj, Jd f;
W B3FA U, Ru ss ; W 1l8ZEj, Bill and
WD8BIL, Bud .

We all had a g rea t time getting together
and d iscussing all the old gear,comparing
what is ou t there today arid how the old
tube gear is holding u p for its ,lge. There
wi ll be a meet ing in January after the
holidays to di scuss Vin tag e-Held Day a t
NI8G's QTII.Tom has offered his loca tion

Ron, W8K YD, g rvmg a talk 10 t he
grou p. [Ed . A s u re-fire WolYto g et your
p ic tu re in Eli is to we a r one of our T
s h irts !!

We had a great breakfast with many pots of co ff ee .
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The lake Erie Bnatan chu r G ro u p, top row, le ft to ri ght: A I, KB8MTZ; Ken, K8TV;
Russ, W83FA U; 8ud,WBSBl l ; Tom, N ISG; Tom, KC8QGJ; Bill, WB2EJ; fid,
AA8TV; Run, W8KYD and John, K8G VH . Front: Bruce, KF8 IS; Jeff , WAtlSAJ;
Bill, K80BN; l a rr y, W9MOX/8; Barney, KC8 l TO. /' /11I ' 0 l,y Hllrl>, KCSI.TD 's XY L.

ROll, W8KYD an d Hill , K8DHN haw
been instrumenta l in gt'l t ing this thi ng
ro lli ng a long, a nd the increa sed in terest
in the olde r geM has helped gl' t mort'
folk s co m ing 10 t he lnforma l gel 
to gethees. Som e of the fol ks hav e been
SWL's and lisl t'nin g to l ilt' AM activity
h.1S sp arke d a n interes t in them gt' lt in g
their h .uu ti ckets .

Rus s, WB3FA U broug ht hi s new ly acq uired
group .

for the event M1d th is yeM we 0111 might
gt't goi ng on this nne.

Tom, N IHG il iso showed ushis new I IF
mobile installat ion and Russ, WB3FAU
had a newly acquired Hamma rfund 51'
400 Super-Pro 10 sho w off . The g ro up is
a loosely kn it o ne , with no form al d ub
type of s tuff, on ly a co m mon bond of old
gear , AM an d some vinlagl' 5S B.
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Th E' A .R.2 rE'CE'i VN was manu fact u red by RC A-C an ad a fo r the RCA F t Roya l
Ca nadia n Air Force) .

points o n the chds sis. The manual 01 1
lod es that thi s dl~ign a ided in noise
red uction in a n direr.lft environment. It
molY well be th,l t th is dt'si~n was abo
used bec a use it ,1 p pl'.lfS tha t o ne cou ld
Instal l th e rad io in either a positive Of

nt'gilti vl' g ro ul1ll pllwe r systl'm . I kno w
the Brits us ed pnsi ti vl' grou nd in m,lOy
insl<l lidliuns, Ml perhap s RC A Fd id , too.

Til get the rec eiv er o n the air, I fir !'t
pOWNN it up w it h 12 volts DC . Once
ope ra tio n was co n fi rmt"CI , the receiver
aligned, and a few ca pacitors ch anges
llut ,l mo ved to build an outboard power
supply a nd a udio a mplifier. Us ing an
outboa rd s u p pl y p re c fu •.h'J the
necessi ty to b utche r the rad io an d will
enable ow to rt 's lOrt' it to nca r ll r ig in.lI
con di nou lat er, if d esired .

Power and aud io connection to the
rec eive r was made via the ava ilable
front pa ne l pOWN and rem o te con tro l
connector. Idid, th ou gh, ha ve tcconunu
the ca rdina l s in llf re pl aci ng th e unique
con nector w ith and oc ta l sockt'l (I ke pt ,.

th e con nec to r, jus t in case l e ve r find u s
m.lt l' !). To sim p lify dos tgn, 1 chassis
gro unded the " -m in us and on e s id e o f
th e Hlam e nts . U n likl' t he HC -34M,
g ro u nd ing the A. R.2 lt-ru tn us h.1S no
t'fh'c t. The filn m ent w ir ing ti l's ign is
vl' ry conven ien t in tha t the convers ion
from 12 to 24 volts is accomplished via
ju m pe rs on a It' rmin<l l board . Inasmuch
as t he re a rt' nu m e rou s ca pa ci to rs
associa ted w ith the fi la men t circu it and
in considerat ion o f th e in ternal DC
motors and relays, et c . I elected to run
the AC filament cu rrent di rec tly 10 th e
fila men t term in al board . In Ih is w ay J
w as able to iso la n- the filamt'n! ci rcuit
fru m ot her LV DC d is tri b u tio n. In the
fu tu re, if I d ec id e tu re- config ure 0pl' ra 
tion lIs ing the d yn a mo tor, a li i need d o
is rec onne ct th e di st rib u tio n bus 10 the
te rm in al beard . Th ere are tw o fuse s in
tht.' rad io . One, B+. Is o n the fro nt pa nel,
th e o ther fu se , the p rima ry DC in pu t, is
insid e hidden away on to p o f th e cbas
s is. The chassis of the A. K.2 is q u ite

co n lin ul"d o n nnl P"'Kl"



A vie w of th e A.R .2 w ith th e cab in et remo ved .

d eep and it's .1 b il d ifficult , in some
a reas, to get a t co mponents and tube
soc kets 10 ma ke nl'Cessary repa irs ,

Sensitivity and band w id th , du ring
opera tion, dpf'l'.U 10 be o n par wi th the
BC-348. Thl' A.K.2 does not, how ever,
have a crysta l filter. Th e red ucti on gear
drive for Ihl' t u ni ng mechanism
p rovides a excellent ba ndsp rced but the
di al itsdf is nul quite as d trectly read able
as th l-' nC':14R. The a udio ou tpu t of Ih is
m ililary receive r is a ty pica l 2000 O hms.
Althou~h , .1 spea ker, such as .10 LS-7
[mar ginally wi th a n LS-3 l, can be
direc tly d nvcn , I fou nd that an a u xilia ry
a rnplificr W.1 S req u ired for Sl'Vl-' r,11
rea sun s. Plrs t , th e aud io o u t p ut
Inhe ren tly low. Usi n~ .1 spea ker di rectl y,
on e mu st keep tho a ud io ga in co ntrola t
or ne ar maxim um . S I'COIhj ly, I find t/1<1 t
the BFO injection in this radlo appl',HS
to be st't .1 1 .1 VNy low level. Wh ill'
ac cep ta ble for C W rece p t io n , it is
insufficil'nl fo r SS B. O ne ha s to reduce

' 0

f he RF gain such tha i there is !it l lt' or no
a udio outp u tlett . The dd d itioll<l l of an
a udio a mplifier Improves thi s s itua tio n.
I do In tend 10 see if I ca n Inc rease Iht.'
BFO cou pling, just a b it. to Improve
operation.

The technical m an ualI received with
rh e receiver was o n ly abou t 80%
co m pl ete bu t did Include a sc he matic
(.-. Ibe il its co nd it ion wa s a kin to th e Dead
Sea Scro lls ), By p iecing il hl~t, thl' r and
m aking magnified co pies and then re
d r,lw ing certa in a re as, I've been .lb le to
resurrec t a pn' tty decent schematic,
capable o f m.1 stl-ri ng copies . [f any lJlll'
needs tech da ta from till' manual, 11<1 5 .1
co m p lt'l l' boo k, o r ha s an A.R,l or 6, I'd
likl' 10 hear from them. The p lan, no w,
is t o matc the A. R.2 w it h a TA l l
t ra ns mitter I rece ntly p urchased . Th is
nlilY ma ke a cred ib le pair lu p ut O il till'
ai r . Finall y, my con tinuing thanks III
Mr. John O robko , Ca nadian Dip kunat ic
St'rv ice ... w he rever yuu a rv. L.K
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Th l' Tuned Al'fi~l hom page 33
These ca n o fte n be fou nd a t Hamfests
a nd Fa ir Rad io has had them off a nd on
over ttw yea rs.

The plug-in co ils ca n a lso be home
b rewed using Lcxan bar s tock, PVC p ip e
fo rms, ba nana pl ugs, a pprop ria te wire,
a n d banan a ja ck s . Som e sk ill a nd
d e xte r ity will b e req u ired for th is .
H owe ver, if you ha ve on ly one o r two
ba nd s of in te rest, one co il on a PVC
fo r m is ,1 11 t h a t 's neCl'ss.uy . With
jud icio us chilice of inductance an d laps,
n ne coi l ca n co ve r two ha nds. The tu ner,
as cons tructed here, h an d les maxim u m
power on 160 th ro u gh 20 m ete rs. We
very sel d o m use it on 17, 15 o r 10 an d
w hen we UO, it is us ually ba re foot wit h
100 wa tt s which is mnre th a n adequa te
fo r those band s . Th ere has ne ver been
any p ro b lem w ith breakd own, a rcing
o r heati ng in SSBan d CW se rvice a t a ny
time.

Wit h t h is a nte nna an d t u ne r
conf igu ration, yOll ca n be assured tha t
yo ur RF is YY .9'Y" being radiated in to
sp ace and not being used 10 heat lip
coax. ferruc co n's or trap coi ls and
cond ensers .

A futur e a ruclv wil l di scus s a
multiband tank circu it tune r tha t is
p rimaril y used fo r single band COilX fed
ante n nas. There is no ba ndswitch ing
(o r ve ry li tt le in orde r to C\JV N 160) and
n o p lu g -in co ils invo lved fo r fu ll
cov l' ragc fr om HO th ro u gh to. A qu ick
turn on th ree d ifferent knobs a nd yOli
art.' fu lly tuned and matched . In the
meantime, good lu ck wi th you r tu ned
.,Ae riaI" and high efficiency ba lanced
tu ner, Iili,

A complete index of th e e ntire 12 years
of ER is ava ilab le for viewlng o r duwn
loadi ng at th e fo llow ing website:
htt p:// w w w.q sl .n et /n 90 o

Ele ct ric Radio
now takes cred i t ca rd paym en t

Visa , Mast ercard &
A merican Exp ress

42

I'Tl' ~ ~ Win>ll'ss h om p~gl' :'I

1952. The P fl' S S Wirele ss Co m p a ny
never regai ned th eir p n 'w ,lr promi 
nonce and d isappea red in th e ea rly fif
ties. The rem nan ts o f PW became No rth
er n Rad io, pa ri o f which evolved in to
the Tech nica l Ma teria lCorpora tio n. The
Army went fu JI ci rcle in till' six ties w hen
they bought TMC 15 a nd 40 KW tran s
mitters to su p ple men t the Collins tran s
mtners. How ever TMC receiv ers nev er
ca me up to ex pec ta tions and the Ar my
went wi th Na tiona l Radio for th e new
AN / FRJ{-59. Press wireless however
will rema in in th e me mo ry o f a ll w ho
used them beca use of the ir ru gged d e
p end a bflity and in the cast' of the 2.5, as
a true e xam plc o f whala 2550 lb . boa t
a nchor shou ld he . Jili

U O.;lI.;lnchoT~ G ro u p hum p.;lll.'" 35

To m, NI8G with h is mobi le se t u p.

The A M activi ty in the grea te r La ke
Er ie ar ea has been good. Every Sund ay
on 3RHO at lUlU A M, th ere a re abo ut a
dozen o r so tha t chec k in to ti lt' " OX·flU
net" and du rin);the wee k the re tsalwa ys
SOIllL' AM ac tivi ty on 75 o r 40 mete rs.
!ili



CLASSIFIEDS
Advt"rti~ing In fo rmatio n
Sul'Knbrn ""...~,-.. I , ..... - 20 won! - ad r""' ",,,nth. h lra word.....
.20. lkono's ho_ to nl lhr wutd. on y"" , .ad: I,,", ","""tonK ' fnr s"Io.>,
W"'l,'<l. '"" (UUN I word Your """"". ull• .oJJ...... .nd ••"'--pho........
n~ count .. & ..ord. H~-plwn.>hI'd ...o;JRb cou nt .. 1 wood.
~_c<>..nl l,,", _.10 in you_.ad ..nd if ,.....' ... o~... 20 ..lNd. ...nd
~ynwnl lor l ""'''IU word ...
~'"' '-1 "" nunum lor .....m .od h ' p ... 20 ...........1. f....-h
,odd ,t .......I ..ord is .2S Plea ....e call or w ri te fo r d is p lay
rates.

VINTAG E [ Q UIP\lENT oxr Y..
I-lMJ Il_ G
c_..conul~

"""""",, "ll. _-"I.~

-.II: n . r....lI........

I Dt".1dlinf' for the ' ''''uou y I...." ...: 100n u oll l')' 1 I
,... ....If,~__ 011 VU>-

_ ....'_ ..~ '-" . 'f- ~ a..-.
....-..w,,",,',,1. • ...,,1.. __ .\••..~
_,00 lUl.TI .1;\0"\ 1'11»'"
I<>Il SAl ~ "",I., loo. .... _ <""'lop.
....,..lo "'~, ,.<to,., h,~, po >-d : "'1'
1.",,,,-- P• • ", """".n,KA" I~' , ..' 110 ,"""
I'd . No....h \0,_,MI {Ql<'17 ~. h,II""" " " ' '' '''

.0. ' ''It, _Itoow< I.v..... 1... "'""p...
,...... -. ''''I ....-... In ~_ W>1h.u ....
_ .... , , . 11 '<' 1'1..1 _ .
___, ,"' _ TN-..,. L" C.. ' A ... Of<"·'''', ,,N/ WlIIl."' ..,..,"'11.•_ -..._oIoopWr
.,j _ ....... -.1"""_ _ .....

......... --....l. l:ln''' · "'...... CNl .......
u.m" J7>alll_ ........ ,..u "' •
..,..-1 __... - .........._-......._--
_ JtlD~ l" . _ n 1701.' ._......-, ......
,.". SALL --. w,,.,_.Olm:auoko. .. _ _ _ _ ...... .""'_t-...._ IO' P\~ , "",u.___- U'I~_ ~_

u.~_'l«I'

IU. 5...L" ( !>I _ --,m ....'" 0>-

..... .....al..' ' r A _ I· n . ' l · s:I._ i,.....' """"I! ~ 0...1... K.IICH .
1." '02 .--·It '_. l_~ ~A .",'" ,~&7<1-_'
mil SAl E' " • •1 ~ ~n . ,-.........1><...
Aho ..."..m,." . ') , ~I"~''''''''' .VII> ,'. F.m....
...... IAsF. r,,,, Io"Ilwy. 1''''' 1' »1. "' .. ,," ...
CA 01017

fOR UI f c~ I '"~''' "'' '''lI''' "roll""...,H.... .........B_..._'l'l"" .~ .. ."".1
h. ""oJL 1.>O:~.. "-"" ...... f....._lo!u, ~ A
_ !7M>l741-t71O

FOIl UIL ......, !w'.S( ~............ .,j ..._
fW"'- ,-,__.. __ • •M -..-. ""

CIon.......l llr , ... db I ... VA l\'1e

lOll S Al' ...".... .,AIM'·"" J.y. 40.1
~__ "" ...........A_~

_., ,",_""._la', ,,,,·1llZ)
FOIl "'If. ,_ w.~-_._ _.__.
b ...... _LoR._U._
_ 1"12. __ WI "ll\1!.,.... )Io;I ·~

ft,. SAI l: 1lA>.. IlAL. <1.QA,.... ..: __ .- ....,.
_ ."'''_'''', J"'.-.e.t
""'-. C A. ITI " U ' ·I.,. ...
""'111 .....

U



1<>" ~..., H ~ "li lowth"" ll .. '_ to..,.." '"
1(I.""_h"'rd ......., ~"" .........,""'"
~"__.JlI2 "d• • I ~ _WI-_ ~"" ~_",, ..w _ _ 01 "'~

... _."", n_~ WU C.,.~ "'..... h..

- * ...._ U I l. N("I!; 1~ I , ... _ .. '--!'
-..- ...."' . lIll'\. U ,_ 111l~

c.I. """"'1. _ ' ""., If.... ,_ CA
'Ill'" .. ' ,. • ...
fOllUlftnl ...Df, ...... ..... _ ......_ -r.W,_~I_

" . 11 I U _ ....

fOIUIl-' _ I 4 UC"_
~~""" _ _ V __

~C__"'Ii' 9' ._
""O'fl('.. l · _ .......... _

! , :w... • ..IO_·Mv'
1 ' __/~rt _ 1('...",

fOIl uu, 1_ .. ..w , .-""'...
~"'rf-.w__ _ ...... _
fOIl s ... ' f,~ d.....-.... .._..._ .
.... f_. oon- .. ,..,...- Po- f Q>o .

N~ 11'0<1: C"", ""~ "'"

lOll U I I-"'_l~'" · 1100. II._~· I
" Ie! I , ..,. , _ ...,..,• . po;
W NTfIU... .. ...... " ~ WI~M'.

MA. (....lm·~

000u, ~ (1.-.-....... "' " ..,.,.... 1."'75,
Idw->n ~ (_ . w. n.n ,..... lIT..,·"'"
,on...' III . ( M.oll b"' '' ,~"_ " 1:"""-'3
1..l2' ....,,21'H

'UK U ll , <~.l< , " ,...("""n,, r oo " ..
......~.".,_ (".. '1..(""... _ .. 1""4
1011""- , "'-"' "' IIII~, ...." k. d Jl I . "'11

.... Ml '-' n,' _ ...""" _ ,""''......._ - ,...... - ""-
,.... " _ .. ' ....... , M1~

' 0 0 UI .. ....ld .... ' ....... . ..><1,.... ....~"f*'_ ,",U"""."" .,._~ "'1WI
",co" • _ .Ma,- '" ..~ ... ,.....
f,",~",_",. 'kf' .•_
H.. .... , I- r__ lo.,." ... _ __!iASf "'_ _ 1..1_
..·S ,~....' ...,to ' ...._.._.._--_....
-~-_ e.-. I\.
f-. ........, _ , r............._,,..,- , ...
....uu.... .. , ...
.. _ ..~_ ...... l __ ...

"'f""'W""" _~ , " WI L "'\I ,... ~ '""'.,.-....-
fOIl U U .1_ 'o;"''''_..,.l.f''''<Wd_
SA;> .... _ w...:'HlJ<. ,o.1.........,_v-........If. ,_ ~..,.. Y ""-",,,", J
_ 1 ~ kw ,_"' _ "'-
- """", ,;"p. { '.- , ' '''-
~"""r' Rob " '" ~ L'...., "'pI 1:>2.
1_, C"' 'Ol'«.l

..,. • ..., ~ ~ '" . _ " k ....... . H ..."'".........,........ ' ~I"'-.,.. ·"" .._'"

...""h~ "" 'I"""'I"' ",'" l-tI' Mill .""", . ~.un

Pl . r" 'I '.'''1''''

E1 ('c1ric Radio Tuni ng MC'!N

, ' <...~, I»- IY.. f1.fi "".41 ''' 1
.,_ . ~ k. ,~ ""h, ... "'" 0'<'............ _"h ' H' «-"...~ ....-.... o.... .t..- __ .. "'-", , .......
......... ......." loy R~II . II .,. _ k •
•.,...._ ..to ...... ",",.. ,""""•............. ,.....
"'VO_-.,.-'..,.,h"'_ _'
-.~-......._- __._____ _f._

...... .......-
...... " .. ... ... !o.to H--'._-_....__...-

,. _ • •_ l C_ .........G,c~("O.",,·..'"................_1_.....-
•



CTI ComTec. II/c.
/IF_~A_C_ _.~E~'-"'"

Con You Idm lW " ltis TulN-!
. - - - - - - -
CIooo '1..1(1NOT. T .
C1ooo'I2••.Do<s NOT Ish _,
If)"OOl -'17 ...... 10~ ooUIlIIbc it. P"C
••.,._3&6443 5S</o5. en e-Toc .
w., w....... of ...u.w. blhe
-'- bdio MOI\ot- lM. iI of doe
........ _ '-Rnof.-Jity llIba -.:l
(•• , "' ... ..ICIp_rfr "'.......

........""*"'~nrc_ roo;. f~a /It_ a-. l'l..J.lfl'.....4... .-

CTt Cam tee, Inc.

n . s\,n:~1 ~ ""pUIl ~ , nmn",. p,,". , ' "I'I,I ~

t. p" .. .. ~ dilr. ... ' pun ItI", ' ! .,..,.. ond

UO \ 111/.. I d • • 1_4l·\ I ~lIh .. No. " , "'pMl...

• r••111<.... ...11 p . ' l . \\ • • 1 r•• '••• ,~ . ... ..

•m,Io,' h"I..1 ,....., t l 1<,. n.
\ \ T \ ..11..1••" ....... .HM h .... ' ....1...... . 11 II.

,... • • , . II• • " ""&- t _. III ... ._~ ..........~

01'••, • ••.••1<_ II J.. ...,. ~ ~~'t.

"'hrUfti rt-' r \ I \11' .i 1 I.a....

"......
(Tlc_rn"'" 1 '-_ 0 ,_ /'_<~ 11 J.'I1"

" "i' Build it to 1,0"".



BOAT ANCHOR ALIGNMENT AND REPAIR

au.lllt .1111 ' _ ..~... 0 1·bo.' ...cho<. · lnc:lud i"ll
8AW, Colli.. . I·"'· d ·5"1.1_.I.D••••. H. llIc• • f1_ , H. mm. t1und. .... 11.

,Jo II 10: 11191>1 , H. _ I. WR~ d 01......

,." P rk net W ...., GI ..
, .... _ ..... Inlo<__ R "' 0< Ptk.ll.l C__,

w ..."nn. _ '_ " B... 1f11 .....
_ l lroA- , . ,llil_· , _ ~-..

""l--,...._ .r-Il.,..n 1 ~ ..,Ntl·,•.

w......" "• ...... _ ~""" ~ S)i.1I ~ \ .....

~. , " ....b' I • ., o.d...... (J, ...
(7?'!l_Tl....

........ ,,'~ ' ..... .._ , ol__ ot

_""'!"~"'{4,;S""'_ J- UuR.
I {I(I ... , ... lol .... . ~..""-. II ll~11

" I U , ,_, ..-

G.... E. Z_• . ""5TH
lInl23I-SOIl
lIU)231.3N7

9"0o~ctt-......

W~I<1TTh "".,_, r.,O.. lol< '"h ",.>.1
""'" ..,.. 11" ' ,......, IIu . I "" w lln~

2001 <o'.~" ,~ "~"' I ,. ,,, 1.ObIOO ~
...... , _ ." ... .", n f·..tw .o.-><.
_w f ,. ,* 1, ' '...,.."., I ~_

_,'" ·i""-

.u'4T"l'~ _ • <_ ~. _
_." .._---"""~lIO"_."OI. I' _~....n<T)lll
'«l<l = _ .... 1--.
",..."<1TO . w 1 .. ' ....-.".
__ .-'- 'lbO~Ur ..
~,,-""' ~_'''.'. ,
~

..~.. , Il ~ Isl_,_ QIlV,~ ~.\PIO "':I'
"",~o.."... C . .. r. "J. " ....~Ul·O , . '101:""""""'" KJ. ( ....... rN . '"'" 1"l\12<1
5lll.pl_uil,I"" ,',on

'- '-'-T''''''_'';;;'=.='='=''_;;;''_''''.O'_''''''_''='_n.<'I_"'''·''17
.. ~..--nDT""' "",,__,__

_ ..... -- "'1-< .._ hl',T_ ·_ Af.~_f....~...n.". •••1'01''''''
.. , I _ . " ,' ''''' ....., .... .",. F>. _,-

.........' _ , U 11Q ,Tl ., OTl-(l!l2.e._

z e-....Ic<ollon. Com~..,
., .~O<...RIc:_ .n ,_
Tu .......lt.2·]0' ., 7S<11·'

.. '' '.-TII'' 0 two; <7l' '1lIC _ , _

......" I I .. _

W"'STl'~ 'l_~W-J__" ", l u_
ll·.ll JO '"""" ' '''0" Slo......,• • , <r lo . n
B.......I""'... 1ld....!!1.! _••, N"l """"'· l"~' !"'"I J7I>

w..NTlnr, ,I,,,, :IZV"<'nil ...7M ..... " " """'"
s.....1 -...I~W.. UII ' W, ''' , t'''' ' ~\S_
~_J.. ....-,~...moIl",...

..J, "" t.l l · v , ",,~. I {"",,,on, .",bl.m•.__ ~_ 'n_"I"'f"""'I, ......, WW ll

....., • ...-.... ,.....l ... NoI.-', (~..-.
" "",..Sf.("-'d~ ..,....... (.'~"~1 ·

.." " " '''P-

......'n" "'ruI- '.'n.•, ' '*'1 <0';
-..,-.... T1I lo•••••• ""'"
c_'"": " .. 5. f<""" !>l..f.. i.a>..llo. , "'1..,zP. _

............o- ·IIIIal......-K -'BC·l(N

........._........ I ("' _ (:A.
m.. .,.. ....."' '""'ul_ '.--
.......-nD K ·IOI ...-r·l)IoO"" 5-_ .
__I .. , q-o... ' .. F l"Ioh .......
(:_ ,.... ) ....~ (l1OIm-~

.....'n to" < !oll Jle ~,~ v.......
I IIL~"' " . , "_,1"1.,
-,,~ .., ,"...

.. "-~ ..,., .............._"'-,-.. ..............._ _ ..... >1.'_--""-"... ,,, .._---..

.....'o'll ", ........__.."OI...T_~...
"""'~~..~. -*"J"_ • ." l .. Ll
~, ":-1"" , MtJllU / 1<tl . ...IJ:Qll..
.1.tI 'l "'-SO, ,. <1 ...n

....."iJTDl AN-lO",·-'K.\.,....Sl.--..Slot.

." ''"'tp /~'''. ,,., ~-....-~,I'.

..... " , -.-_ . , ... ),""700),

,,' ,",' "-
........--n,.,~ , ••.....-... _,u __IIf •

0 -1_'-0"-._...._ _
.. ~"I'I ,I. m.. ' .....l.l



fU~ 5~1l, ~ IH ' ,M" ""'...._ d" .....
~" ( '...... _ h h_. U ..., .
~Jk ,101 -""..,.••101 ·~,._",, ~.",'" , .- ,,,.f! AM · 101"
Ou< l T ~P&'I$. \, lJa7l m·_
..... J , , .....
.......lE,__ __1.....

1M..... t_ I_ Co,1..'L,' ...
lot 500. " _ I>IDpIG

.Of; HII , .. ,,"• .., .......-..101•__.,_ "... '"p'fI
__ .............., ......" I -"".
........ ..... _A_,r:lC..,..CA_--=.....l'·'....... _ .-._____ ~'I>.t ..

....:_.,'..""""'0. "'-.:0.w_
Q oT.111·U ll

l'O':SO.L _ . _ ~ .. , YC
·...........I_iX· OWI '
~. VIA • " "'''' TED,-. _s--...~-.. _
.-.,_ _ , '»'1:2,111.1_
117 ~_._ _ r-'"
..... 0 ' • • n .u. " ,. 1_' , ...·tIllM

-~.....Al" ...,' ...U>• . . ....
...... _ . _ . M I '","- ,-'- w...... I_w,.......,-...... FA 1010J

I<.. ""L" ...'.... ....._~A.
Ol_O' I~ .. ," _ponoI_~

~......... lo4n T"nl.._ •• "'.. r ......... ..... 011
wm.~) -.....o

fI.. ~~I "T,,,," mIl ... ....." ..1_""",....-
""',,~I ~ ,, \. I~. " .-.d '. '1"_ • • • ,,01-.
........""' , oM . "~". '1C!< h"'l: -..I
_"'. ""../ _"" ,.nwnuoI
. 5l"'>(..'Ih..- '."-m ".,.j, ·510"
w;..._ I"'" ~ .. _".. f ·J:Il"O), _ .. /
_ ,AW_ r\J -tv_"'... ,.....-
I n.. ~, h, "'..., " " no ( I"" ...- Dt .
Crr- 1\ 77 m" " ,,_ .....'2111l_

•••,.. . ..1. _ ...... 0>. .'111 ..0 .. ' _",_ _ "",,_-.1,_
.... 111<110 " LJ' U 717 1~1

... u lI, 1_ " -.p pl.

...vnl~"-O . no", , 00t.

....._LWl. _ -....zt _ .. N

lOll "'lL "'~ - /P'"" .,.. tmI·_ "'"_ ......'" .....1_.q>.-._
~-..,. ' ~I I , __ 001 tMo.I _

H ' .. . _f.l ... ..-. ·_ ......__ I!!oAo 'U _ WlPll,"-_1_--

' <>IlUl~ {''''- on," _ h,.-! I.....
_ .... 11011_ · fl. ... ppI 100 .....,- 1-0<'
HI ·1tt$, lIl:JZ W... h·_ . 0 ........., 'I' ...".,.':t4IlIJ'lI _

..,. . lIl ... L·'........ ""'...._ ..-.-1'11 ...~ .."U.".~ pp1 _ ......
1<,I;tlIJ(>, ,... m. ..w.e- ' .......
fO' ~.u, ........ "f'Il, ,.. .....

11--001_. • __
~_--'.• C_ .D<-""
~."' " -,
r'b • .... • - "" _ W_
e-- e.-~ _ ...,.•..,. .
~0t0lp.""'1O:I'."'._""Wl'~1-' lll·_ _ ••; ".. .-.
....... I • .-

,.,.""'11.1 _ 1 pIoor......
_",__1 _ 1 ..* ' d_

.................----
KlII . ..l f.l _ .. ' _ .. ' "''''II Iop . ,~__ V s.._.
,... ... .._ -
_,.,., ... Ur ....Q'd. ..,I · _ ...·.. -.
.... ....... n .'" """ (-h... ~ . 'U.S.,.
("RII('S'" ho6o;l _
KlII u HII I>I, __ :IVI . o.a:.,s:<U
'''n........' N. " , a-".•. I1Q-I . S•
_ _. ItQ. OI); I ""........ NIO<,J. tun
......... <_,,1'L.1;'lIh'O -,.,..........
10. sol " 1lC."",5oopo< "'" hV< .. trw<""" .
_-............"'''': sns,......Wll',.,l.
C... ' ...._17

fU ll S.I ...~I ", (,""""""I ,...IlC -4tl.O
...,....., 0"', ""."" ,"'.............Nl" · ~'
Th" ,n, "' '"'' ''' A. n ' , I' 7\>' 1,' .-""'1.
~ft...·__,...

fOR S. I.t : • •,.It , .... .. .... . 1Inn, 1<1\'0' ........

A·~ S I" '"'''' :0'''' V-"- ,. ' ., ""-)6 . ,.."
1.........,"""".....1o..w.1'\"'- Tho..... W'Iti..' ....

CO,""""~ """,. ' " '" .....
..,. ""'".L 1U'Il' ....S' N I1,~AC , ......
1 - - oII $I'lO

ru ',n> nu ...-a ._• .•"", TJo
.._ w ...... YG·S100 1_.
N\"'" JIB HlII VI _
t/lQ)_:'nI. ._~._

fOP u W'WI ,.. ~__ ........... 1Il.'•
'r.<n. ·-..·..... ~·._..T ·Zl: ~

1Orio._lZ\'d ......_ ......(;00,1
_ PXI;IU"-,__l_o:.re.o.\,

II ' --,-_ ~'• • " 1 R N111l1':'. l7'll
_';:f1. 'C ...

_UU _ _ ''"'"'Q_.lU'''
~"''' . __w __ • • I,",.~' H L
....-. . .. , .... .... ( ._ ... . J__

N\ I 'lO 'I' 1...-t' ..,



..~ ..,.I·, >. ....... 'h~ h~ I_
1_ . I""I _ _ ~ 1 .l.OI I... 'II1

.. ~..-rr'" ' ... ,1. ..-.. _._
_ _ _ h ~ .._. ~I ...n ,
"' ... ...1 ,.,... ." P'-'''':;:
.. ..... rl '" ,••• _. --' ......"
u -.."""10' I_ ... , ..... t-.. Il-.. ...""11> , , "'-T_ ..
""'"" _ . ,......... \ 'u......
...11 ..- ~,u:_

"MOlH~ ,,~... ~"'" ~ "I~l~,T ' ' " Ill
I"'~"f'_,w""' _~""'_. I ~ ,
' ''lIJ. 1~" , ..-... ,,_ ,;" 1\ ..",..
,....,W-l11H 1-1_ _ .....
.......n .." " II;~_

ISI·I,II ...- ~I "'~. ,, ~. ..n,'IZ7....'06 11__~ _

.....o;n.., ..._ 11 F-""" _ ~.._- ',..--....- ,-__ ' ' rl~../ . I17 I" • ••
-.-...., ~ 7, ""-1"'__..__
...,~ .. _ .....I~I

Da ve Cu rry Longwave Products
Re pl ace men t mechanical filt er'S for th e

Co lli ns 7SA-.J & R-J IJOA

Tb ••~ " ~ ... ,., ,t" 1'1i,"'~. "t tb. " ri",' n , l. u"nlt lb. l,t••1 {"" I li~ .·d" ' lt ,,~d

mo<b, ., I..t I ,U... . lb•• I~cl.'<.t . r~d fi..li o n . m.~' ''' ~" .~d Ib~ " . ;",1 1
Coll i d • • IS" . Jh ~ O.t~ ld . ~OIlMS, ..~lI · ~ .. n.. n I It , ,, n l . i b ~ I .
"' )on (--~"f' 1I1l~" ,•• Io. tt .. l lo ,n t h~ "" "" ~,I.".

t · m" ... i ~l " "'0 '0.. .....n ...·t ,' o mJ

t h~.. hh~ , .. ilo b l~ In . h. t.. II " .. in ll Io,nd.. i d Iho:
• CW · '100 <~<I...

• SS B · 2.S ~<

•... "-1• • ~<

$1" rl~. 5-f.'lCI 1l
, .. Olo<~ to< I",.o-di,.~ . /o ip ' I..... I/o. lR .. , .....

\to fW)" lo..~ II"." "''''
V,.... M..,~,urd.nd ..._ri<... ,.1',....

,. " ""', u..- I Co~.. '~ R...... G . l ·of1••• ("(I " 121
_-....n.~.tU.-l'n...""



AB-1 244JGRC MAST KIT--- .......__ _.......... ' ,..' .r .. _ •• _
~._~ -----_......". -----(00 \ __....__.._.__._.. .._________ u

____.. 01 ·..... """_..................
~..........._----_..-

R-39OA SPARE PARTS._-----"'....-...•._._....-..-_--_-.-._., .0 . __•

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

SE ND fOR OUR
LATEST C,lTAlOO n_._--------

I
I
I
I
l

~. :lOt ) f-""Pft C'........ · 0.11 f~_ 7S21S l2I ~ll~l- I
SlfllS _hllll ~I)S7_l . ktp .,... ,-------~--- ------'



"'~"' UI" ;."",,,tlnu. ,, P'l;c;roo. 1'1:"01
1"<""'.110' "", "..,." .,"'~ "." .~ ".J!_
I f<..Ul"' "'_
1'<-*'0. "' ("1" '-1: (lII " -...l'I.-_ ..
"""".'" ••,11"'- ..-. rwo "....._.""""k41 .M...' ''''-C.... .."_ .ZlI'I, __

"'''1\IlTD __rr..... ,,'1 _
aooo"" IO' .,..", ' _ VT·7\I'P''' _... _ , _ Fa.. _ ,.. . .... fWot. TIl,...,.
a:'.I"'l:UI • _ . , .-
......."Pt~ ... _ ........""'._ ..... e..-
...... ........ ILO.. -. tIO,l. .."..... . 'lOb.---_...._,~._" ,_--"
;;;, ",.......... .."""""....,
.."... ,,0. . ..............__... _ .--_.. .... ,..... .......
...-, ~Ul)f , .,..., nJ.fo.lll......,- ......., ,.-,
"''''lTfD. WWIl IIC'''lO-f ..-... _ _ .1IC.1:JI-...-,...-..._ IC.-..... _ ..
_ ......."'_ » _ _ 0... ~rA

'-· I.''' ~-''lIl........... 11 ' _
"",.no, f'.." oJ ,,~,;~ 1-0.1'0
a-.t..do, . lIoI l ..- " , "" Ill
m...-....M " OZ'_

""" 'll~ 1...:11I ,0..'_,.. vn-M__ r..."".- ..".,..,.,..zu """' ". ......._
"''''1'"'' ''' - 1 "" t1 ~'I"'_
.... " ..~ ' M-a, vn-M " ,t.. r 'WI'
..-..l '" ..,. 1,.. ,.,...,. {'-''I' " MoyJ_ .
w ,.:4f, 1m !O"'~ ,..h ", M. hI........ K5-
..._ . (7I<'\) _ lM

..,,""',. "" U S '" lillO-I........ " .. ..I
~ 1.J.'""'~''''''SLW , JlI:H_
_§L, no.'__, IL o.lw. a,,,,,,,·
..,., • lOft, _. ,..-

""HlYn'_ II ~:wlI"""T_. !O """ "'"'
"-AA.'f. n. (%IIll """") "' ~' . ....

"-lu..-TTl>- BW ..r _ ._ ""
1'"'" ... ,...." ,_. ,_ ._ ............,«11 ,""'.._,

.. ...." ltl.>U.,~,,"m'" • • , "'-.,".
Jll. , ,, ,. , ,, ... "" , ANru;(.'·,., ,,0<.....)0...)

t .-- ~__I!. " " N lotof'It!il . """""'"
-, 11 _ '1:1' ""'~~,..
'u ..n ,. .. ~u.,- ..01 _ .. .,.,._.._---"' -_ /...... I _ ......_.~ ol",•.
u.. ".,...,-. '"" _ '."Dl _.1l~_ .1_....
.. ~HlYI. V_ _t.._ 0I0l_.....__'"' - -...__ ,..d ......... _, _
_ "' _ .. ,. J ........... . (_ r, . l __ IU ~.

C_,.,-.CA_' (7t7I -...:lII

.."""", K A ' . '01 . "''l'Vo <~ uon.
UIo ..... -t. _ 1-....1' 0.-.-<
"'~V"JDt. ...
..~ ..111."""'.._'....,_"-'''''......._ .... ,.,..,.-..~r ".....,. _

l"'-lf.:'

.."..no, llr~ 1" ...... _ , c_ vrn'R<. _ ..._ J,~n. AIt. ,~" _ 10

'-"-"",.n", ~_ .110&\, ........ <_ ""
_ , _ og.... {"M';- :t. .....__

..f , ,I ..... fl ' """',..-.u.u l,
~-=
"""' IEIl> e- ....l., JOH" • .......,.,....., ..'...h_._ ~",C""M, ""'"10.1<""'_""._
",,,,<tn l, N....... ~W1. ......r'<'t """' >I>Iri<I
~,.,. P" '" .. , ,, n"",,,n ~'..." li lT' ;,............._....
W,,"'" '" Col,,," ~ "' -l M,.. """'''ll •• "''''
INlIl" ~.>.l<oo; - ''''II ,,,, ,.~\ ....~.., ('l.,~"',,fit.k... f/\I'<) _ 2'll

"''''''''.'' No......... I'll. I ~ "--, !no" ....
NI VJ,·" u..-..", 1_ .... t~ " ",.• , tI2lI'l
(.."",.... '2
..-""'n.. C :lr'" _ ,.. _ .....
_. b "'" .. UV I. n l roool
u..-. ,,?J£I "' __. 1041 " '''-
m<,~lPO>

"'"Nnn e_ . ~_. ..........~_._, ._.....
...-e-._....,_ _ ,.-.c..-"~l'<TTU ~_Udo. ",..... __ ..-._ ... ~~U<, ...... _

"'II. ..... I'l '0'.' '• ...,-j,- --..",.,n"J l~"'_ _ ... I ,100-
~S-'-.<'IJ ""_-, _ 2 1
.... _ _ . ,.." IU..'IH(; .....

m _, _

..""'nne.... .. •_fll'q ..... . n._-_..............--<_..'_.

.... .... UUoo~"" ...- IW ' •• • ~
'lII J:'9'<t _-.rn7



CDs Fro m the ER Bookstore
By Rad in Era A rch ives
R.'<j()..R3'IOA/ UII.II.I...-ho;..-,,1 CD-II.O M . S 57.
lI.e A 1111--3 1,,1>0.- I t.lndh..,,~ . S ]5,

II.CA Radi;,l",,, I landl>oo.,~, 41h f.Jili"n • S62
IUdin &'y. "n ('\J-1I.0M · S .W
!lIl y""'" of QST . S JQ,95 f'l" ....j (l':r ",-', ally 5 or 10 y' -." ",~l·

AIIII voJum.... - "f""'i.ll J"'cka g.. pr in ' - S373,
Colli,," I{." iio. 1,,,,1I0,cal CI)..II.( )M ...n ..s, Vol. I -Colhn~ Ih .'(''''''''rs; Vol. 2
-0,11"" Tra'''mi!t,·... «. Amphli," '" Vol. 3 _Colli"" T, ., " .a·;v,·",,; V" I. 4 •
Acc......'''i.,., l'ow"r S" p!,li,,,,, Vf(YS.!'lc. E....IICI)- 5 ~,C" m plt1..s.-t-$27'l

By lI ama " ua l.
Ora"" ''< I" ipn'''''1 "I" ,.al'" and "" ",' k .. "",n""I. " n a I..." CD..-l by Bill
Tu nn l. Io'A4GAV - 571.95

lIy Aug u.t Jo h n su n , KG 7B Z
M" ila ' y 11o.... ' ao,·II'" Man ual , . V"I"m., I - $-15. Tlli. CD i . or", o f III.' b,.,.l
",.0",,1 CI .>" on Ill.. mark,·I. II ,,,n la i,,s Ill" fu llowin" maou"I. , ART- 13,
·A. II; 1!C-22I·A , fl. C. D, E, F, ).10' , L, M. a.o. I'.Q. 11., AA. AC, AE. AF,
AG, Alt . A). AK .At; lJC·312. -A. C, D. E, F, G. J. L M, N, HX. NX; 1!C·
314, ·C, D. E, r . G; 1!C·342, -A, C, D, F, J, L, M. N, UC.J4 ~ _ -o. IIC . ).Ill-J.
N, Q; I\C 375-10; 1\C4>llI-E, F, G, It , J, llC..fII" -E, F, H, I; ec-s-v.. H
Ihmma.lund S" p" r-I'",; DC-~4- Utt,'mm..lu",l S" f'l' r- l' ro ; H-C. 1(104
C Uam'fldrlund SUpt'.- I' ro; GRC· I~; l'II.C..f>; I' ll<: ·K, 'I, W ; 11.-:>.1\1I; R-3K'I;
R-3'1O; R·3'1(IA; R-,WI ; 11.-1~2; T-1'15;SCR-274, ;ndudes: Be·453..A, D: IIC·
454-A, B; BC-455-A , H; BC·4'i-6 -A ,B; BC·4 57-A; Be-45S·A; 1\C·4W·A,
lIC·b%-A; Be-~4 ...... 11 ,
Milil<"y llo" ldn,ho . M"nudl ,;, Volum.. 2 -$45- ",oldins III.· jo llowi" l\
m.Il". I" ARR-41; II(>~I I .. A,D,C,D,E,F; 11C-'H~U; e V· 157; CV·5~ I A;

GRC-2b-A,Il,C; GRR-2; R-274; 1!.· 274-A,C; R·321IA; 1!. -4K3,-A; R.. 5211; SCI!.
57ll-A, B; T-.'JIolI,.A,B,C; TV-311; TV-7,-A,B,D; TV-H; TV-l 0; URM·25·
C,D_F ,G, II; 5X-2ll-A, 5X-7:l; H,lm ",,,,lund 51'·"00; Z,,'OilhTr""st"'~,lRi,· ;

G,I>""o Gir l.

r l ..a~r ad d $<I.SO S&1l f", ..acll " ,d r .
Vi_a. Ma~lr,u,d , Am r , ic. " F.> p ,u o

lOR Bnokslore, 14M 3 Cou n t y RO.1d G , C o r t ez , C O 8 1321
970-5M·<H 85, e r@fron l ie r ,nel

"



w~.. tIn ,.,,_ .' ''' ..,... ,.,,,c__'on-< __ trl. '_Mo ""~

" . ..n.l "'.,.~ 1""'

"

..-"_nl'fn lIllO'""'-_.n. I'\I1II ... bltIoglll ..

o.an.. """"'" ."" 11 AIIOCI. _

'-- -
I~U '''' A''..'''fR
~ til '1~-*Cl'I1

"_""'"~
......1I1~ ( lW ( ..._ ...-.-a. __ ___ ~ w_. ~.....
lZl'J~'''' W__

...... IIT> _ to.... _ . R ....."' ......

..."""'_ 10_._ - "___ ~ _ l"'m._I'_ _ ...
C ... .. I2O ....

....'<1Tt~ -........ · I ~__
__ U I _ ·, 111O,1...
s...- _ no"'",.,,, ,...............-
W..."T1 I~ "'"' ... _ ,...... lin......
.......... 11""'lI<"/~ , 1I./ ("/l. CIIHUU
1.-. I ...... KZlllT , 117-1\ 1-'''' ''. ('-...I..,....,,........ .. "',.1 ,,, , , 1"' 171 .' ·"'''1I~

...."'t,I~ ........,~ _ ..k, " ~ ,....,.

..t• ...,. "1''' 1''''''' ,,, I" .. ,n p l ".~...
................... '-1.....,......,w ...lt ·10 1:'10." '''''
5O .~."",'''.NI(..m (m )""'·......
10""'11>, (" n " .. " ~ .."" ' 'OA"•.......... , , _ ~ .

," ... ,",. ""." V. ft I ..,., PO" ~l l .

..,.,........ "'A"'''''' ro:'lIl., 1l

......Tfl">" ... _ •• -.t ..._ ....._~
( _ _ I"'" "'-wu """ _ ••,.......
( WI."" N' ,~'" __" "..---
...'<TIt>- II..."· ' .<',", I '"
~. """ IT tl1 "'- p' ""'""'" "" C · "
t_...._ ... ... flaIl'Ill·.-

.....n D ·7'1'AIIO.== _

...... C.".' ·.1 t . <_ .-..
I" ~ " ' OZC_.1IoIl< 1f"'2l'*"-.
••..-rrn l lolp' _ __
...·lloa """""'""" "..• ...-

• = .... 10- ,,, .._ ....0;,_

(lL 7_ (..,,) 111·0'11,
• • ,..1'''--'_

~!.lUN...JJ.lJ,l[llIRH C,t~-

l<>K. m '... 2.1'-1 h i..... '" . to" k.
[ltd"",

'"~ t:nt.'pn..... ...
t>.'i2. Sf"'nll.... lo.. Mt: ~JlI..l. 42071
~)'"",," , fA" CIa12I~17'"

, .... Ib<l i.. 1;,..10-,
"'("I_i< a.<I._ ,1>., w...~-
,,_ ........... ""_"11 ...,.

U Ill .. _ l-1·M-.......__r_..--.....----.........._....
.. ~...I It>-'..._ __. .... ,_..~_ ...,--,-.
"""""' _ .. _ "-... 71'01Z-~11
JI .. I , f>~ ......__
w~><tt.", ·_ _ ..._ _ --.
.... __ _ r--' 10''- '''"' ._

( . ""A-,ll .. . l • ., \" Ir..... \, _
~ ~ _U-''' ' ,.._''''''_.1fl3lI
w n '~ "."' '' _...... _ _ «on
H.W /noW ........ _ , fOIl!>.
"'l'~ ,,,.,,__ ';B. "" ~'"

.._ "'-. ....... _ .. 1 f'\ 1~) ,... ' ...
........... '*'-<.,..

.......1\ I~ , h "' "'1/1"" \\W 11 11.0..
,:». " ,01" ' ., ,, II... ... ""'••~
......... uhO_ , ll. ~ """'.'''''. ' """,."",
:N<J.<I2l' J'I'""
w .... . , "', ....Aom, N.ov, , , "I'''P'''''''.•n,
rorod • •,n, "". 110 1 '\'1" '....... " ....·11'
" "..,A' ...... ,,, ,( ,..\. '''II ' '''''122'>
N7. . ..~' .

..A"l lll ~""'. "o-1b; MR·) " ' ...... _ ......
....''''.. 'p, , II .... , . )', 2OOIl. ~~~ ..~,..,

{'_ _ I ""'" , ~p.,-, ...·"'-'K..
""!7,~.... A • • , ' _ ..... " " " . ,,, \i

"'·10"'"
.A"'tln "-W 11",-,_ • • ''''f'''''''.
r-." _ h i" _ "'_ I~ _ 100 .....
...... l .......~".._" n ...., _ ..
""'" ~lio::l-""U ,_

WA"tln "'"'_ p"'. .... R,101 .
"'.__...{ _1Jr " • . ~....J.-t........ ~"'" ,).., -..""
w ....nn'_ .- -...·._.._ n."'. """R , .
n=•



I'UU'!I ..\ SE RAJ)lO Slll·!' (.Y
1'Joo._ R..a.., ................ T....a <Jf _""I"'" ....',,,...... ""..... T1'l< _ ..« ........, ...J

"""",.. io . ""• • ,~ , ........_ R"" 5uJ'pl)
L.o...... ~ ond.-.' ....not...>...-_ _ .."..JJ"II'l>.·...._· l,.._•.- ~....... ._~
m .....I-... " _
,,_ ".-, M WWp. _ IN

TtI . 17).1.-'_
F"' l7~,UW_Z_:,.._.--

rD-1 SSI Ad ' _11oa' a__ a__ A

" ~I l Srria-o , llanlo. i ~r"

A""f""'Pf"'dIl<1 - -.p W....,
A.. _ e-oololfo< II ' _, "'"'~

• , R·J'l(\ / R.:t'OA _ e.__ ~II ....
.......~ !'Oft 1.-.-'''- Uw,.....,_·
rill AI><! oup«\> • ...J....
A __' E.. S.",.~.. ll:"<;>";rl_
t.I.50 H. \4o...r,- ""' l w ....

.. w ___
, __, , ' 0;-_ _ (;

("-.. co . Ul1
....._ .• ,.~__lIH ._

roN ' . ut,. ...n ....'" '0 ....0ft,,, ,, "II"" '"."_ nw -.,
~" '-"-"""'~"-"_..-. -.."
. .. .. ' .."''''' " 1« <.......

'" ON " ...OlllN. ·.. "' ,....
•m ...R'"'_, n.' w ...
,"" " I """, , " " ,-..

".N,•.,.. s... ... .-.-......'''',.....I>."~ ...
"'1')'''' IW" " ' ,. W ) W ..,111" I1ln.. w ,Upo)
"u '"'r -t .......~d ""'"', 7 ....
..~Iw.I'-"" I "' ..........,II ,. Toll
I..,<lln,:'O>l III III

...'"' [. ..... ""' C__.....
1MIl_r--'''.'''' <T, 1100)"'1"""',
..,11__.-

......... ..., _Son"!.- 1- "I""'..
r;.l\' --.WIeR 1_.........
....'IlnI> . _ I -.._......
.....1'I...m _ _ _ r-
....... ....m:. 'OZ." "" r_ ".... -....... C... 'OZ'l'II7 171" l4>-OI D .
Mooj.t'"d· .........
.. ....-nn- _ ,ZIaI-" __ ........ __..- ..... '--'.~,-..,. ~~ _ r_ boO 1-21-4.

, .. l _:401of- "*".., _.w .....

..........0, _ 1....... _"""".'''1
_ ....... I_ lI.o>oW,. WI YWll n ._
1.11_ . .,<....
.. u ntu, I " " So-f." "., wI
...--..h lo' """l!OJl UIIl ......
r.... V"I~"" v.. " 8 '1. 11.1·101'"I.."",...
1..ly. t o>, . .......lIN/·JI .../, p""_-"
..."NTTo, 'Ira'" 11 " ·11> .. ~ I · ' 'ss-n [1,0.0..
" ,_I.."'''''!Y,:lW< f " ( '............ Spn~
1L~\ll?l~:Ho1ll

......TU'"""" .. ""'1"'1,," '" ,... ,..,,,UX
..,._ CliIIIIoo.< .., ,,11>. "'" 11.'3..:;.............
.. .. _ 4....) ·0l-&lUl

W A..-rn>, 5-_ """"'" Low.ol>; "" ..
_.~,__ f<..U' • .,..."., -.
1o«fI.......?\,I*l"l~~ ..._

""NTI.'), _ C ~ ,_, , 1Ao. "'i"'f'__..__w, .l-...lNl·____ __KW_
m--"I.. 1 _1..._""',("....
lor""" .., ._ I".) .. , """•

- 'I ...... -

~' _ .. _ " I I-
....., 1 ••11, _ , _~ ..
Uw. I U ..... W -.l 11J
"'U~ ~_al 'oeN 1.-'" _
00<...... ,..



"~ • • t ~ - ; -
,

I
! '. ~ l - " - l. • r- - - - • - '-N -

~
H

?
~
I"

,-~
l
u
~
P

F
,

If
'H

'p
rl

"n
1

rp
ri

t,
l(

;f
f

~~
~
!!
~i
r~
il
-
!!
i
~~
!1
~:
!!
I~

il
r

~
ll

i
~i

~
!I
~

.7
~

!
-=

n
:(

':'
;;

-
~
=

il
l

~
f
i

~
a
.
r
i

I
I

~
i

i'
it

!
t
_l

!t
~~

~~
j-

f
~~
i~

~r
5i
~7
~

l
...

1-
;:

~.
fJ

a
Q

I
f

t'l
~:

.
~1

;
'f
m

j';
'H

';'
11

~!
~q

1 1
1,1

,r,
u
i'

~
~
;:

;
7

'
!

"
,d

J
:;

;j
'
''

''
''

~i
-
-

''
J

\;I
.

,l
.t

'
'i
.

~.
:I

'
~

::I
~

-I
:iO

l"
'~

;"
:
;
~
H

,I
;r

,j
,,
,"
~
l
~
"

j
r'i

jS
d

,
C

Il

•
'L

1
1
P
P
;
H
H
~

fi
r

d
fp

,t
f

h
~
;!

~
~l

;
s

u
n

~,
(n
mn
~r

h.'
t'~

!~t
fl

It
iJ

II
IU

l!
i~

1
=

I
.

_
-

.
,

•
_

,
j

,.
f

.,
'

Q
!
:
.

!
'

_
_

•
-

.
~
!
O
~
-

-
"

1
-

I
~

..
'"

<
•

P
ri

~
i~
mH
H

H!1
,1

E,~
!d

nW
I''!

tJ
~

,
a

1-
.•

\
-

•
#

"
••

'
>

l
'.

h
"

,
il

l
i

!
~
~
~
H

H
l-g"

l;
;'1

1
-lr

l~
I

:1
-'

ce
!

3
a

~
~

-
.
a
,
.
t

:J'·
l

.>
,

'"'
•
•

",
.

rt5
~

i
f

i
"

a.
5
~
~
~
:
:
r

t
"

i
..

5
11

l.
1.

-·
"

s>
_

;
l't

i
rl
m
~

H
1,i

h
HI

!-',=
u

!il
ti,l

fJ
:>0

g;
1.
!
.>

~,
~i

~I
.

"
,l

,
I"

!f
4.

,5



.... ' 41L teA ..... _ .:;..,. ':;.:IIL

~""'.'--""' I""'!, I_. ,m" ,,",,,
L............... 0wI00._._ ..... a-."' ..._c_ 'Iprooop. co __ (1M --.-_ u,u.C ""·::'J. 'I "
..."".....W5- I..-"J_/Wd ·'"_ :1
I I" wJ c..-_.__, -=t,

11m........... . ' .......V4JD',.,." .... ''G
o.:l·"·H

" .. '~ I . ", "" '... R.YolI..._"
"" !II ' 114 , .."..... - su 1 _
..... ",,,•. "" on', 2<1 L '''''~u ' o. ~ Ll"
1IIon.Inm•.I.A""'" _ ,w, ...
rol '~ I E, U..-.I 1wo ~.1 "' cod ..........,.__ _ "-..,...,_ _.l'''''' ,,, ,,,,_ - .
~~-...~I.f.U.-__ , _
_ _ _ . ot ' .n.~..l"__..,_.._._..,-_...... ' =._01>_
_ 'Al~ Hoo,,, Il . F'Il _
- .......,. f'K"' n. __ ...
......._ ,_ """'_ "- ,'Ol*'S-""
loo. ~ <on ) T V••d_. ' ''17M .... , , N '
_ 120

I<>1 • 01f , '""""'.. . ' um,,,,"unol l"""'l-. ' .ol>o
-...hnO.I>_m_ co .......
tl ' I"""'. "~ , , " ' 1(.1. ',.'h ." ll'< ' ,
.... .. ..,IolC/ " • ......w......-r "' ...
.,......- >Dl- 0p0I!l:- _ (1'
.......1" V '1_' _ • ___-_ ....
_ ,1 ' ......_.
... .....LIItIA"'_ T, i'_'__._ .5:\< I5A. ' -.Wd ..
__ ,~ _...,... ..-n'" T_.__.,........"" _-
, _ , 1= 10.." "
.......... . , , "" ' :l!IotIT"•• { _r..~.

U Mll l ,uH , "1.M" '"
..- "'01" . ...

It'" n l"" T " , 01 II{'A . , ,, .. .... .-
T...... Uv.. ot. T. , .... ""'. ""
_ _ " , ."'.. ..- l2lWo h ..
~ Moll' "'''1 l'lCI........
- 1 .. ' .. _
.......11, "".. _ _ ...... _.
_ .._ ""nO _ 0 .. VA2D\'D, ..

'-.r f • ."-~''''''' ''' '''''' ,lllo,ti __

' i ,.~.. , " ..nO • ••-..,
V.... M ....."' ~ " ....... . hp....

M il -!>po-c {.·"m ... un; . .. ' in n .
I ._i·-"'. • ·_ .. _.,I _............·_·_·r__ _ ..n ..-..."

.., .., 0.. ... ,--rt- ,..,.,---~... ,-
fOIl '"'1,''''' "*'"'..-p.o<. ..... ,......
...... _ . ...... ,....,..,. J n... """'. wmut',
-\\-h,tvk,1'< "'....,. , l~••t..wJ \\- A_ ' ( ""~

l&7....". " " .1.1'" ..."''''''''

w • •~. E' "'..... ,1<." '''I''' ...... ,:-,r<""
S,O,""''''-.I•• _ ·;, n ''' I·..~ W ""'"

..,. no.- r-... _ '" """"...., ....

.... "".~ 11'<." 11'< """'"""_ <nMoI
_." .~ I _.:,"O........
~~ 010'- lit . 1lK-' Tt.-•.... ""u """'" i~_, ... I_d
" 'l~" '"" M" .._
' ...... 'm en .
....u. ('w"'n ....w' "'""""_ ft_ .....
P"'Il "'- '"ll,o\J/ml i ' ~ . , "
r._, ,.." n _ _ , ", U 71>'"'
loN>_ ."" 'In 'I." ..

FO' U, f , RIt ... ~""'·l ,.. I ""
___.... h ."'..·l 00 ' ll ...
....s.... lu<-... ... " ,"" ' ~"'" W .
\\-"nc. 'I.,_ '"a ,
,,>II SAU , 8<..,.." p I.. ,_-.I ............_ _ . KIl __~ __

..::0 .. _ ",0<-." _ "'"" ....
' OR ~.. ( , _ ,., 0, 1
_ _·.,. "'" ,..._ l

1_ -....-.n,'_ tn. "'l " 1":'<1I
-.&,.... '--n.. , '_", ...
fOIl S ..., L _ ..-. I"'"" ~ ' ... ..___ _,, _ 'Jol" ~.' .._
nn.tII, 1:4" I..... Id, ............, .. ....., , ,.,,,-
"" "AI '" W', J ,,"-.. T, '"
l lo-" h (IF · I V-.._"'r · ..1<1, 1> "v.,w.-._ 1_,'3'_... .
" .... ..,II... M "'.oo ,vel ! 1 :1>- ~ '"
'I ._-.. ~ _

Thi, oi,.. ..d i, $ IO~. m..nth
C.-II for f urth~. df"l~il~



ELECTRIC RADIO STORE
u n . ''',,", '.:S
...11 .....·... ••• _ .. U.pnlfll ' .... 12_,.. 5 ' 7It.. , " ..... ..-. ~.,

......... r.... Il_' . ,-. '.,'r..s...s~__ iMl_J ~J__
UI'._I..c.II".__..._ _ ..., .. ... U5 _,._..--_

IU\ln'''I''t '\t~l:oI_"""'__C : $ .....I.-._.__",__c_._c... ... (v .H.- k_ U"l _ ••, . <__

, . ... SJ '"""......... _ ..._ c "", .. s_,- .......IWlA_ .JllO_
\-II .... '" lo.tH.......... _ ..._ c ; .... _I'..·s· , _l,1~' ... 7' ... _ 0:_,
" I .... UUH

T~"tlltlS
n._ _ ..._ .. t • • .......... -..... :

.too.- "" ~ .... o.o',_"........ ""e-

.....' n.. T_ .C.s _ ...__'-_ \· .. ·(· u·lt..( n._....... . _

....... _ ...-.U. 1I I .-l.'" ... XX.l.'

1M H I"-~

"__.,. - ...... I ... '_,_....""'\'• .1..-. ''''''' , , _ . 51l."
..........n' ~_ 10. 11•...,. ....... ("__'"__... ' ·.011_

I~........~ 1_ 1-...... . s.<\I _ "1'6 .. 5oH"-
c_ _ ......--. n..V.._T f... ,.,)- ,,," ,

.,. . ,>".,..j5 """" ,........ '19 •• · '.... . " 7'"
OO... , I ~ ' _ iI<"" "" "'~'""", ' a...... .,. s..n ' ..If..... 1) ' ", . , ..... .. '11 I I
llr ..h No , .. 0, T.-..r UTP.. ....s.. ", . " ", ,,
._. II, " .., .,. n •• ·• 1:1..-1>0••• .\ :0 oj II<> '"
T'_ _.' h .. , A "- .......', ..... loy ~" , M.._ ~:I ~ . I'... . SIO.J'
~ _<." I..l· I WI, Iol ~........ "' .mlr_______ ,,:.~ - " "u.,
1100_ ......., "'.... I>, ..""'t •...-~·_-,-_·.--, ..~_.._ "I... . " .. . ""'",..l.<~ ._.......... '16 '" IM .1I' 1l
............ ..,....,. G{' ."I~'_."'" "" lin , kUI'"
I~ .S"",..,.-._n_·I_'... o-I>, ..... , ........

n.-aoW" .... .. o- 111.. .... . .... "-..1 _

nucIII "'prJ: joppA••!fi"rd' ft«!

l ........ ' .. .-.,
If.-_._ ... , _ _ ~__ll _ .I-U.-...." "'_'.............-.,.._._--_.._--
f:R. I-Ua-lJ Cotl nt)" Road G . Cortez., CO 111.121·9575



(800) 807·6146
www.wlfg.com

W7FG

Vintaa..e
Manu~

OVer3SO
MilJ1ufacturen

and over
6,000 Manuals

boIIo. Test EquIp.• Audio

FREE
CATALOG

Z
(800) 807-61 46
www.w 7rg.com

True Ladder Line.- .__._...,.__ .,-oao._._--_._------- _..._._..-------110-10 _ 000 ' .P4. '0_ ....
..,._ " , ..152
~..l..-. e?l

..... )1 __01~ ....
100 It. '" L.ldw u..0nIJ ...
Sot ft. OIl~ I.NCWr ••••••••. m

\"~.,- .
"-

Subscription Information
R~It'8 within th e US:

2nd c:Ia55 • $32
151 d ollS5 ' 542,. w ith en ve tope -. $46

C,lI n,1d lo (by Ainnai l o nly) ' US $48
All olhu cou ntries (by Airmail onlyl · SUS SMl

El«tric a.dio
1....] C......ly Rwd C
Co rl..&. CO IU2I.fl75

r'tM>nrIJu~S(,4-'ln

....ft'.." i .........'



d
••


	151-001
	151-002
	151-003
	151-004
	151-005
	151-006
	151-007
	151-008
	151-009
	151-010
	151-011
	151-012
	151-013
	151-014
	151-015
	151-016
	151-017
	151-018
	151-019
	151-020
	151-021
	151-022
	151-023
	151-024
	151-025
	151-026
	151-027
	151-028
	151-029
	151-030
	151-031
	151-032
	151-033
	151-034
	151-035
	151-036
	151-037
	151-038
	151-039
	151-040
	151-041
	151-042
	151-043
	151-044
	151-045
	151-046
	151-047
	151-048
	151-049
	151-050
	151-051
	151-052
	151-053
	151-054
	151-055
	151-056

