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II Reflections Down the Feed line
by f rrd Hunlt.y. W6RNC
PaR 478
N~v&d~ Ci ty. CA 95959

Ii""')' .... ..,•• fi .... QSO i•• m~m"r. bk·

""."on, ond k>r "", ny.' 'hrill "'. lif...
Ii"",. For ""'"yof , ....... louddi.g, M.t-
"""i', .nd T...y ', ~ W OI ''''' ~ of . "m<,-
thing b ig _. lif<'l i..... c In rom mll'
nK. l iono.r>.! e kx1ru nin .

In , ho> 195Os, a...,IO•• Sh<>n. On ,·.-ham,
wrot,· "'me f"-'<""" .tx ,,11 hi. ""p.'""""'"
•• • " " 11";08 romm"""') •.ad... 01"" ' 
lOr. I ii. fi"" tri p . t>oonl .hip w.. d uring
,ho> ",.Iy ')U•. Hi. 1II;""d"""........ ,/1",,1d
co" ..• • k" ,>f u' ", Ihl"" b.ck <>" our
o w n fir>! on..lIe-.ol. cllo".t •.ad;., """"
"'lIn ie.t ion ' , Undoub h-dl y. m.ny pi
,......, ...pm-........ wo uld b<uf lob..... II>

....11 • .., Wfil<> U u p ond . ..bmit It '0
ER. M. y"" • combiMd .nkle con b<
INd., ,,'" <II • bunch "I ll...."'.

Ikre . ... .."..,......p1.~;.",. "" .hot you
WIll IInd"",...n.! 1M who'" p"''1'" P. ra. I
"'Ch.orl;" K_ ..,.- wo. ,he "Ill" (r.odi<>
in'f""'W<1 In Il<>otO", M.... lOT ,"" I1lC
(prm""""",,, of It... R:'Cl. P. .... 2 -Yel·
low st-o.<-t" wo• • romme.d. 1 r.>diotMo1
groph "P"..a'",', linon.... "Somulf' w~
Oovid So"",,/. p....Id..." of RCA w ho
owrlo>d o ul • • 0 wln.·k-N o .......l<>r. Por• .
) "......... Cro wn" w• • 'M no"", of •
<a 'll" >hip 0>1 1,,", s......d U....,P.r•. (, "Il l'"
,I.ond. fo< m...irlr roo , r;uho' cl<'gr.ph
' ''Ollon WEll' 0>1 Hing m. MoM, "Qkl""
"""n•....:I",., po_".

SI....InR 0 .. . (b y C1wtlle Sho rtl

I bad. br."" ........ Ii<o'n...
Wh irh ... . ""'" In ll" ot"",M.>"",
On • •rot by C1'Iorlir 1(0 1..<'1".

And il w• • "'-'<'<Ind <1.0...

,

llho"ll ht I .... 0 hilJ . 1>01,
o..c.. l t..d ,h i> )"'llow ' '''-''1 :
5<.,n I'd b< .. go"d .. So,,,, ,fl,
P....ing up . ll n""", I'd m<d,

Thr "E.o" r rn Crown" I b<.. t<l,.,j ,
From J' l"n f..m..bullt w.. .......
S..... t..d. ' I" ,k uon ,mill.,.
T'ho. w• • ju" kl....l ft'>l' ",r,

Wr'", Iroving 8<,,, ,,,, Nom ,,..
And I'", ,....hnlJp",..d ou ny,
W t-..n I"''Y \I;Ind ,.,j ""' . he 11". ffie,
l1>oul\ h Ihr w....1o.1><..., ...~ ...>1 "'.ny.

Thl' q_ hrd g.p ' I" rk would do It
And " w.. working w.y u p high,
W"'"" 1... ".>'! in. _ " 'nd ing.
Wh~ 1 h .l....,., hI l t-.. .k~.

IlFadvi"'" "'" Q R P
Wh...h ",,,,n. """,,,, 1",....,.. _ no?

And .., I" IJ""" . not ",", IJ"p.
Oh' Mo" TInok . , ,,,", 11"1

1ft<' FRC """nt.>rd.......l "'r
T" ro"", In ..n 'h r 'mot"
And wlohod .o know ;U" ..h• • in hr ll
Hod ro"","" mr ", d<> 'h.1

For I w" in , he h. rbur,
And did IlUl ., un<r d,.,j ""r,
W""" Bh old Q k r
" "",on' ' , hould n>.l""".

l.rgurd wilh ,,,,-, fi"" ........
Un"l l w.. ""'Y Un"J,
The oulro rne? You '"" 8.......'" II 
Dioch''l\N w• • I _ ,.,. - li""J '

1ft<' ....,,;01 ..I Ihi. otu')'
, . - to """""' u or high p""""',
1':' p''C;'' lly in lhe h. rbor,
Or yo,,,. tu tu ,," will 'urn -'r.
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ELECTRIC RADIO
IN

UN IFO RM

toy Walt H..~ 1C141(V
l i D N. MmWJ a ....
Arli",1Oft, \I A 22207

'Th~ BC·222'

['ho,... , ,.,,,,,,,,,,," s"h"d"y in' !""'lOn
~n,.I><d, .. ""' ..... hoo oJ.. ..,. do, "'-gun.
8ul ,,,-'. OM",6'f ..........". ... ,.. K.ano.o..
T"" _ you _\ lI"" .. po;-. 10> 8'> into

10..... ~ho._ y"".. to.. l<TUtOi"I 11_
ltM"'K'-~_, ~lOlI""_
tho-d .... )'0"' 5"''''~ on ,"" ......
'00 .round U h<><>I.>. n..... y.... 'U n
"" your .....Iig 1... lound d ..", bo>-
1>,,1d ,"'" ,,*,,,, .nd ._ '''''' <0 01••nd--n.. A y·. _ ..1 \'$ n.... bu. In

19:11!, l""' «I.od ... h.o ,. - . -
.......... kill of Ivr- _ of _i.. ...,.j ..

100 """'" 11<> ,iI,.,,;''', d _ lor ,""
Wn.k. r , Ad mini ' ''' .. . Bu '
y"" 'w bo•." locky_ On ,1>0> " ""'11'1> ul
you........ e;< k<; "nd l"f' st""'" In "'IV'
1IChu<>!. you svt in'" , ... 50& 1 Coops;
__ ,........ -.duoS_II UttF

..." I.'" _''''S''''' .oId ''''''f4<" _
_lilly~ - "nd ", 1ou,)'fIO"'

wtwn l""''''' 0Ul,.,....1I bot.n.... f<w ..
_lI~yi,« ""'_

V<>II . "moolrrn Ull F "'lu'pm..m" i.'lMo
BC_222 f'<'""''' J<o ... "......; .....,.no.! it ka 'M
...bpo<1 of th •• _h', _ •. It". h.ood to

,hI..k '" _II. .. ""'f'W •.od"' .. .. .,.;....
_ . buI ~ ....-lUNd . ... U.s. ,..;1....,.
~

I ,Opr<",,,,,,,- 20 Ma
2.n..1t """.......
l. Slng l nob «on,,,,1 of boll> ........ ""
.nd , "'It ""I...."...,.. • r>d

•

• . n.. · lkY....lky' .......,. . ' MI ito.
•__ ....,. rod wtlich un "".- by
1M <>P"" 10,1<0 in u .

110..... .:. "f ,II<- p " , ulllL" .., iv1ty
,1>1. mo"'tl, I ""V~ "'" bt. ... . bI<' ,,, ' ftRo
up' my ori, but olwft'• • Iol to _ ........

~

"........
n...1lC.m ... .-.- or-",","

.........n8 ,....~ '. 'WI' 2lI '" 52
Mo... in , ....., booMOtoy ......... of pl"K~n
"",10. I' i, II" • 6-. '7 (II • W. 0 ) .M
-;1\1>.9 1"'''00 0; tIM' boolt..,.. ...." ..."".
. nd hmd'" woWd .w .oI><>uI IS p<>undo
'" ,....,no. d ... ;, d ly "",.. bot..cd in
CN IUWIo 1·2$ _ w boo.....1Od J5..I,(J

_ ."" "'&10 boftd . w NWl ;0.,,",.1 ;,
_ ko.n-'•• NII·in ctytUl <01....
..... A multt.-._ wl>'f' ............_
mlO.n 'no" Lo..... "" . .... lOp of , ho- <_
, 00. 1I.o ,..,j..-t plugo,nk' , lit- ..,,", 1"'''''' '
H I~,ory

1""_ .... -.r<'e lot , -..y04 W
llC.m. Aa;otd"'l "',"" nwphM. 1tw
........ ..s-pod by . ltr ~ e-po
Lolooo-.._ .. Fort """' 11. .......-
......,., An . 1_ idoM,,,,oI n ~_

,t.<- .....~ ""_I 'I'P"""' in , July, 19)1
Q'>l'.oo I. n' ptudu<'<'d in , 1~32 R,o.

dio Am i. 1Und"••l.. '" ,No~l«1n·

, .. deo&n btonI ft/t' '- . ,
........ It_. M ,••.,. ndio .............
H.... M yo_ ... __ 1tw
llC.m__ U.s. A.....y--.l.
d.-.d 19l1> My ' n It of.".....,.
194 1...... '""".



Th~ 8C-222.i11nd handset . Th e nlcke! pl.llied knob just belew Ih~ tuning dla! is ueed 10
caltbeate th e sri olIol .lI cl)',u l check poinl. There's .ill schem atic tn etde the fron l panel
COVE'r.

Hu gh Miller says that he (like me) had
assumed that the Be-222 never left the
U.s. during Ihe wa r, but then he noticed
tha i the p icture on the back cover of the
Time-Life Books volum e on the Italian
Campaign shows one in the canvas car
rying bag. Any such usc wa s certai nly
limited, as no other Army radio of that
time co uld opera te at these frequencies.
The U.S. Navy had sets in th is frequency
range (the TBY, sec E.R. for February,
1990, and the TBS) !>O there's some chance
that the Be-222 cou ld ha ve been the
shore end o f a Na vy-Arm y communica
tion link for control of naval gun fire sup~

port . For rea sons we'll S4.-'C below, ho w
ever, it woul d not have been very satis
factory for th is job .

The Be-ill was used mainly in train
ing a nd (per ha ps ) other no n-combat
roles . 5000 units SL'Cms a rea so nabl e
guess at product ion . After the wa r, they

were dumped into the surplus market
where - although modulated oscillat ors
had bee n banned below two meters 
they sa w considerable ham service on ten
meters. Hugh Miller knows of two con
tacts involving Be-ill's at ranges of over
1000 mi les (one wa s San Francisco to Ft.
Monmouth, the other, Chkago to Mex
ico) and the gcnucman from whom I got
my set reported making "h und red s of
(illegal) contacts" with it.
Design

The circu it of the Be-ill is the classic
two-tube transceiver used by hams to
ope n every band from 20 Mcs to at least
420 Mcs. The 1931 QST circu lt is the ear
liest I have found . During the wa r, ver
sions operating on 2.1 /2 mete", we re
used by the War Emergency Radio Serv
ice - the Civil Doiense rad io system of
the time. On e 2·1/2 meter WERS design
(a handy talky using miniature tubes} is

5 c:ontinurd nul p.ge
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"

In side th~ BC-22.1. Th e tube oil the Inl i, th e type 30 modulolt or.nd oJudio oImplifirr,
the oth er I, the typ to 33 OKillllo r/d riKtor. The Cil libfilliion cry.wl i. on the chuai. ill
the righl and It Hri.J1numbered 10 II'I.lItch the .ri.

Adjustment of a 'superregc n' is not
critical and sensitivity is amazing - with
head phones in the plate circu it you may
be able to hear the thermal noise in the
input tuned circuit. In addit ion , the cir
cuit gives nearly the same output over a
wide range of inputs - in £'ff{'l(1 it has
built in' AVc. Sensitivity to very short
noise spikes is low, so there is also a
'noise limiter' effect .

The biggN.I d isadvan tage is that the
circu it is effectively a pulsed oscillator.
If the d etector is connected right to the
antenna (as in the BC-222) th ere's enou gh
rad iation to cause inter ference to nearby
receivers (or for a military rad io, to be
pkked up by a nea rby foe) over a ba nd 
width severa l lim es th e quench fre 
quency. (The British No. 19 tank radio
contains a superregcnerative VHF~ for
comm unica tion among the tanks of a
platoon; there is a n elaborate drill for
ad justing the quen ch frequencies of the
sets so the mutual intmef'NlCe is toler
",ble!)

Radia tion can be greatly reduced by
placing a n amp lificr stage a head of the
detector as was done in the TBY, Even
so, you ca n not ope rate two superregcns
on nearly the same frequency from the
same location -a real problem for a mili
ta ry radio.

Because of its sensitivity, simplicity,
a nd case of adjustment, the superregen
dominated amateur VHF wo rk through
out the 30'5. The bandwidth of the input
tuned circuit must be at k-.ast ill few times
the quen ch frequency so th is detector
ca n't be used much below 20 Mcs and
ca n not (by it5('IO provide modem voice
cha nnel band widths - 3 to 10 kcs. One
popular rece iver design converted the
input signa l do wn to a low IF freque ncy
- say 1500 kcs - to get good selectivity
a nd then conve rted it back up to a de
teeter frequency of 20 Ma or more. Un
til the high frequen cy re mote cu t-o ff
tubes needed to buiid a good VHF super
hetrodyne without an ext remcly sensi·

7 ('Ontinulld ~xl pile



U ill ......u_ r..- p"'...... 1"'1"
II....._.,." """...... , • • , lob lo> . 1,,,. , .....

w" . , h.. d" '''Kn w• • ''''' bt"" ••• ilol>lo:
Iof VflF_......
Cunch&5i_ _

Tlw llC-m'".""",.".,,,. us. Army fitoId
rod..... ,ho! -lU'............. __ wtd...._

_ ir> ''''' '''''yI'1J1Y• .n.. u'""'rght
tor ... IW dnp-ptoof. \koI ....... ,n ly ....
_ , ..... , oohdly bu.. _ _

_h ttw 1- ...,......,.,.l - _~ WWI>-
-.d__•.w.u....L!os ""w-
~ ,ho! __ pl.ow tor _

__ ... DJ-- 01..• r.a.o lho! Il.-
r..- bdoo.- _ I ,_ ft. _

pc-<!. Tlw ........ _ IIw ON-Ul' _

CAU IIIlATOIt .WIt...... , ho! 1110 .......
.......... ' ''''' ...h..._ ..:1,....-.....:1
IN -. lJtol>; ...,..,.... 1__h
_ •..:1 __ 01 IIw <loy ........w
boo ow. DJ-- ,h __ • _
...... _ .. ,..~ .- .. IIw
-..a>II..... _ pu1 0I .1wMJ~
.....,... <1<0_ . .... .....u..... cwo,'''' io......

Tlw llC·m . 0&"'pIc' '" dftiK"
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lrolled by a fixed bimetalhc thl-,""oslal
10 hold about 15 degrees centigrade .
However, thi s high heater pow..>r (used
to gt"t quick warmup) mea ns th.ll aftcr
the thermosta t begins to go on and off,
the temperatu re varies enough to make
the freq~ncy go u p and down by sev 
era l hund red cycles at 15 meters. That's
well with in the A~C-38's spees, but for
ham usc one would like to do bdter.

The solution is a temperature control
system wh ich supplies an amount of heat
proportional to the d iffCn'nc(' between
actual and desjrod temperatures , As a
proportional oven warms up, the hea ter
doesn't go of(. bUI Instead g rad ually rc
duces the power, u ntil at the final tom
flC'"ature o nly enough hea t is supplied to
replace losses . It is easy to rep lace the
thermostatic hea ter of the ARC·38 500
kc oscillator with such a hea ter ; the new
circ uit fits in the old oven without ex ter
na l cha nges a nd requires only about 56
wo rth of Radio Shack parts. Thi s cha nge
could also be ap pl ied to the ca libration
crystals in the R·392 and simila r set s and
it probably could be adapted to greatly
improve many o f the cheaper frequl'ncy
cou nters wh ich don't have temperature
contro lled time base oscillators.

Rl a nd R2 an' one wa tt ml't el l oxide
R'5i!il:ors wit h a hig h temperature coal
ing; substitutions mu~ be eirnila r since
Ihey handle about 8 WelUS each for about
30 second s at the start o f warm -up.

Rl , R2" RTl , a nd Q I are all mounted
o n a COPp'-'T plat e about the size and
thjckn oss of a qua rtl' r - I sold ered to
gothcr two layers of the copp..'T p late in
the origina l heat er. Ql is mounted at the
cemer of the p late using sta nd ard 1"0
220 tnsctaung hard ware and hea t sink
co m po u nd (R .S. • 216.1313); Rl is
pressed aga inst the plat e nea r its bottom
lodge and R2,ncar the top. I workW blobs
o f heat sink compou nd a round and un 
der Rl and R2 a nd beeween th em and
Ql ; and then connected RTI a nd pushed
its tip in to the glo p between Rl and Ql
until it was agai nst the plate. The crys tal
is clamped firml y (with a nother blob of
compou nd ) to the other side of the p late.

QI is an F£T and docs not cond uct
untillhe gate electrode is about fou r volts
positive wi th n'Sp.."Ct to the SOUfC'C. A few
more volts of gate bias makes Ql effec
tivelya closed switch.
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R1

A proportional control oven beater.
R2

R3

1:= 01

RT1/,
;.-...

•

+

2 7 V DC

P.rt, List: (Numb~n In p.,~n, illfeIYdIOSh«k c.lt.ll iog nosJ

Rl , R2 - 100 ohm 1 walt metal film
wlhigh temp coating (211·152)
RJ • 13k 1/4 W •

RT1 - Thcrmislor(211 ·110)
QI - IRfS II FET (276-2072)
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don't . A resistor with a high valu e in the
~ki lo or -megohm range will have a di f·
rerent tem perature roclficient than one
of a few hund red ohms or less. And the
p roblem becomes worse as resi stors age
or are affected by hu mid ity. I suo;pcd thai
the engin('('1'5 at Colli ns did not amici
pa le th oi l th e S-Lincs they d esigned
would still be in use some thirty years
later and/or the effects of aging a nd
humid ity on the critical balance of val
ues required in the Ale metering err
cui t.

Once I beca me a wa re o f thi s problem,
the solution wa ll easy. I replaced the re
sistors associated with the screen, ca th
ode and metering circuit with 1/2 watt
carbon film tyJX'5. Th is type o f res isto r
has a tem perature coe fficient a fracti on
of that of co mposition resi stors. They are
readily available from almost any elec
tronic supp ly house or mail order cata
log such as Digi-Key . At a slight Increase
in C05t, you could even use meta l film

11

typ'-'S, whic h are the ultimate in sta bil
ity, bu t the carbon types arc plenty adc
quate. You want to replace R18, 19, 22
and 23 in the 455 Khz IF amplifil'l' . Re
member, you're working on a classic
piece of rad io equipment! Use solder
wick to remove the old sold" and try to
dress the new romponents as the origt
nals wen". I would also recommend the
replacement of R20, the Ale Z~ po
tcnuo meeer R20 with a similarly sized
cermet or non-carbon type. Ccrmt't is a
type of resistance materi al that is quite
stable with rc!ipect to temperature.

With th e replacement of th e above
mentioned compone nts I found a con
siderable improvement In the stability of
the Ale meter. Where it would drift
some 3 dB before, the drift was reeduced
101 /2 dB or less. If the d rift in your 325
1 is now acceptable, call it good. In my
case, I was not co mpletely satisfied unt il
I had totally removed all~Me drift,
a nd I then turned my attention to the
6DC6 in the IF a mplifier.

fOft tinucd on pa&~ JO
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Museum curator, Bruce Kelley, W2ICE, tuning u p th t' rotary spa rk tra nsmitter al
W2AN

As I was coming down from that thrill,
Bruce offered yet anot her. Under a dear
plastic cover was Hiram Percy Maxim's
personal hand key, a beautifu l, massive
brass job o n a ma rble base. Just imagine
how I felt put tin g my ha nd rig ht where
The Old Ma n's' had been on his very
o wn key.

And there was still mo re, Bruce next
locked up the museum an d took me over
to the AWA warehouse nea rby where
the y store the many items for whic h they
have no exhibition spa ce. It was better
than the bes t floa market I have ever seen
or d reamed about! There was every type
of am ate ur gea r you have ever seen, an 
tiqu e a nd post-war 'classic', There we re
almos t unli mited parts, o ld magazines
and ret ired equipment from ma nufactur
ing vac uum tubes. Bes t of all , over in
one cluttered corner was Jim Millen's
rack mount HRO a nd his homebrew
tran smitter . I recog nized them from a
picture of his roc -roo m station in the 1938
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ARRL Ha nd bo ok. See ing and feeling
Millen's ow n HRO, the p rod uct of his
own perso nal engi neeri ng genius, was
yet another thrill I sha ll never forget .

For all of this, the best I could share
with Bruce was a cu p of coffee and a
piece of cake at a little d iner in nearby
Ho lcomb, where he lives. I ho pe his wife
understood his being late that evening .
He had certai nly g iven me the time of
my life. Fittingly, 1 spe nt the nigh t in a
motel outside Bloo mfield that mus t have
bee n the set fo r one o f Lau rel a nd
Ha rd y's 1930s movies, and the n it was
back to the real wo rld , But what an ex
pertcnce. If yo u arc eve r near Roches ter,
New Yo rk, you've got to go to the AWA
museum .

Edi tor's No te:
To beco me a me mber of the AWA a nd

to receive their excellent qu arterly 'The
Old Time r's Bulleti n", send $10 (check
made o ut 10 AWA) 10 Joyce Peckham,
Box E, Breesport, NY 14816.



Don Spreeman, WA9Z0 R, K.louk.lou n.lo, WiKonsin, with ecme of hll gl'.lor. O n 160 he
U S" thl' T-368 with .lo sr~oo or R-390. IIi • .lonll'nn.lo o n 160 is.lo 85 fl. base-Icaded
vertical,

Poll Krogh, WB9GKZ, Grun B.loY, WiKonsin, with h is Viking II .nd 75A-3. Poll op
rntft AM 10 through 160.
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Homer operatin g h is present sta tio n...nol l' the absen ce o f .anything 'hollowstal e'

Bonn ie HoOIlch, WeHUN, ope rating .. Brim ston e 144 ttu.1 th e family manufactured
in the ea rly '70s. She w,u fin t licensed . 8 9BUN in 1926.

Bonnie and Homer 1I.ICh.llt ,1l recen t reunion
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The firslllRO, 1934

lzcd , they would have to be ganged to
geth er, A better tunin g mech ani sm
would also be desirable. Millen accepted
the task and the end res ult was the Na 
tional HRO. It was int roduced in late
1934. Th is recei ver also inclu ded features
that would be att ractive for the mo re af·
fluent rad io a mateu rs. Prod uction uni ts
were being delivered at the start of 1935.

To help the read er understa nd the state
of technology ava ilable at this point in
time Il't me mention some of the receiv
en advertised in the January 1935 QST.
The National SW·3 was avai lab le for
$19.50. Bill Halli gan had already intro
duced the Hallicrafters SX·9 Super Skyr
lder et $79.50. The RME-9D was $112.50.
Pane-son PR·t2s were bei ng sold for
$83.70. RCA had an ACR-l36 for $69.50.
Silver SC's were listed at $74.70. National
introduced the BRO at $139.80 (this d id
not includ e th e po wer su pply o r a
speaker).

The HRO wa s a ru sh order. The folks
at National were pu shing to relea se the
new receiv er as quickly as possible.

Truthfu lly it was a "he lluva ru sh order".
Nationa l appropriately named their ne w
9 tu be superhe terodyne recei ver the
'l-IRO '. Another interest ing p iece of trivia
is that Jim Millen was in the p rocess of
cha ngi ng his call sign at the time the
flRO was being developed a nd some
one in the FCC had agreed to issue him
the call sig n W1HRO. Some how an error
was made and Millen 's new license had
the call Wl HRX.

Dana Bacon was the electrical cng tnc r
and his assis tant was Cal Hadlock . Nc -d-
les s to say, severa l peo ple were Involved
in the developme nt of the flRO. Pete
Hoover (Herbert Hoover, 111) told me that
as he rec alled, his Dad, Herbert Hoo ver,
Jr., was involved in testi ng the p roto
types.

Earl y HKOs were available with a
choice of tubes with either 2.5 or 6.3 volt
filam ents. Th e 2.5 volt filaments were
reco mmend ed d ue to a noti ceable hum
level that occu rred above 14 Mcs on the
6.3 volt mod els. In the forties th is ceased
to be an issue d ue 10 the improvements
made in the newer tu bes .

23 conlinll«t nut p<lgt
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HR D-SAI
There were several revis ions made to

the BROs prior to the introduction of
the HR0-5. The first unitll are referred to
as the "pearl butt on I IROs". Tht..'SC were
made for about 3 mon ths. Thl'SC units
had a whi te pus h-butto n switch for the
S-mcter switch . The skirt on the microme
ter dia l was silver in colo r a nd the ca li
brat ion scales on the ro il sets were black
with a wh ite background . The next units
had a push-pullS-met l"l" switch. The tun
ing dial skirt was black a nd the calibra
tion Ka les were wh ite with a black back
ground . As the revisions continued most
changes were more subtle. Th e IF cans
were changed from round to I'\.·ctan gu 
lar sometime in 1936. Small changes were
incorpo rated in the PW condenser. The
s-mctcr cases a nd scales W(-'fC changed,
Changes in the restseors were noted . For
example earl ier units had va lues wri tten
on the resistor bodies. Later un its had
stamptJd values. The basic receiver was
the same though.

jim Millen left Nati ona l in 1939 a nd

formed The ja mes Millen Co mpa ny .
They became we ll known for compo 
nents and the Millen grid dip meter. Thi s
certainly had a n impact o n Nationa l;
however, they continued to do very well.
The war years were arriving.

Th e HRO was drafted into military
service in the late '30s, Engla nd liked the
receivers. One o f the reasons wa s the low
LO injection , Of cou rse the U5 . military
fol'C'CS put them to good U5C. By the end
of the war 90 fJl'f cent of the Navy ships
had HROs aboard them. Gennany lih 'l.l.
them too. Th e Ge rma n 'Ksr wa s an al 
most e xact copy right down to the 'Ne
symbol on the IF transform ers. A lot o f
these were used in their subma rine serv
ice, ja pan didn't over look the HRO ci
thcr, At a glan ce the japencsc cc py d id n't
resemble the HRO e)(('(-'pt for the dial.
Eloctrically it was very similar. HROs a nd
BRO copies were everywhere!

The HR0-5 ap pea red in 1943. The coil
sets, like the HR0-j un ior, d id not include
bandsprmd .The crystal for the filler was

rontin ut'd nl'll l PigI'
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