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INTRODUCTION 

The June 1986 AW A Old Timers' Bulletin (p. 24) reported on a sur­
vey project to analyze a large sample of prewar National HRO re­
ceivers. The motive was to sort out the minor manufacturing variations 
that allow dating them accurately. The results, based on questionnaire 
results from owners of about 70 sets with plug-in crystals, can now be 
reported. 

Note: T make frequent statements of opinion. It is certain that oth· 
ers will uncover more facts and better data. This is not the last word, 
and shouldn't sound like it. 

FROM ACS TO TIRO 

The HRO was not Nalional's first professional-grade communica­
tions receiver. The story begins with the unique AGS, a highly stable 
and reliable set that worked nearly as well at 20 MHz as at two. Its 
merits were obvious and it faced no competition, but by the end of 1933 
it was evident that it soon would. Jt seemed too expensive for any De­
pression consumer market, and lacked some increasingly important 
performance features. 

Tetrodes and pentodes cleared the way to efficient high-frequency 
circuit design, and sunspots made those frequencies more and more at­
tractive during the mid-Thirties. But even the AGS with one excellent 
RF stage before the first detector - only one - could not provide 
decent image rejection above 10 or 12 MHz, a frustration to the new 
explorers of 20 meters and beyond. 

Then, the tuning of the AGS, while accurate, readable to four places, 
and repeatable, was certainly fussy. So was the condenser ganging by 
spring-loaded rack and pinions, to say nothing of the 'built-in' align­
ment (see the Aug. 1987 OTB, pp. 14-17). However, the AGS em· 
bodied so much advanced technology reduced to practice that the tar· 
get of improvement seemed clear and achievable. The goals were im­
proved image rejection, extended high-frequency range, and economies 
and packaging for a broader and growing market. There was to be no 
sacrifice of stability or reliability. 
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A second Rf stage could provide the required improvement in per­
formance. but achieving alig11ment of four stages from one end of the 
new hi&h coil range to the other was a major challenge. ln the final de­
sign, an depnt electromechanical accomplishment or virtuoso mag11i­
tude was the tunini condenser assembly: four·gan&. pedc:>tal·mounted, 
double-isuul:atcd. anti·badlash, gear-driven. Less obvious but just as 
fun<Woental ,...s the ocher half: lhe integrated plug·in coils with built­
in trimmers. JlO'it ioned at lhe cool bottom or the chassis The COS! of 
the complex phenolic moldings with inserts for mounting coils and 
trimmers was minimized by the inevitable large production quantities, 
with an average of 16 moldings for each HRO. 

With electrical nnd mechanical stability thus secured, ii was practical 
to save on lhe cost of lhe chassis by using light-gauge steel, whlch al.so 
served for lhe front panel of the new and basic table model. The 
economie.'I ju;,i aboul paid for the new fealures: a table-model HRO 
with rour coll sets cost just about the same us an AOS-X; 1he rack 
model with engraved aluminum panel cost about $20 more. 

Production of the HRO. in its familiar form. was preceded by an in­
ten'al of my~tery. A\4 in QST announcini: lhe new set in bte 1934 
show 50me -irani:c: thinp to illustrate the copy. ThQC: may be lost 
pro<ol)~ corr~nding v.ith serial numbers as )Cl unreported (see 
below), hut I am more inclined 10 thitik they ,.ere mod.ups made for 
promoiional u5e The October 1934 QST ad $how• an AOS-llRO hy­
brid, with 1he former·s qwiint knobs from 'way back in NationaJ's 
prodUClS. as well u its distinctive aystal-filter controls. lnconsisient 
wilh this is 1he absence of the BFO-pitch conirol, which was clearly a 
fealure of the lnte AGS·X as advertised only four monlhs earlier. 

National clearly fell it urgent to announce 1heir da1,zling successor to 
the AGS-X as enrly ns possible; lhe hybrid or prototype may have been 
cooked up as far back as April, 1934. 

Other early ads, and even the photos in 1he January 1935 (first) edi· 
lion of the in.lruction manual, show nonexistent (or rare!) rearures: on 
the rear page ;:. 1 5el "'ilh a knob just visible on lop of the BFO coil 
can. The white coil charts have quaintly fictitious exlra·~traigtu·line 
frequency curves Page 15 shows bus-bar wiring on the 1uning con­
denser, ,.hich J\;e never seen. On page 18 is a rear view showing end 
plates on the condenser unlike any production, as well as tube shidds 
from neither AGS nor HRO. 

THE SURVEY 

The ohjccls of the survey were to (A) deduce chronology and da1ei1 of 
all substnnlial chnnges from "the beginning• through the end of produc· 
tion with plug-in filler crystals, (B) determine to who! cxicnt the serial 
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numbers advance in an orderly fashion, and (C) get 11n idea of the total 
number of sets made in the chosen group. 

One ~ic finding is that the serial numbers are suht.tantially chrono­
Joi;ical, initial letters appear to apply to balches of ahout 2.SO sets, "'ith 
CYidence that a new batch was occasionally started by a second team 
before a current run ended. I discount the story auributed to Jim 
Millen that the numbering system was designed to conceal production 
quantities. Another rinding is that, with a few exceptions, the sequence 
of changes is obvious, logical, and well correlated with serial numbers. 
I estimnte that 5000 to 5500 sets were made through the •y- batch of 
mid· 1938, with perhaps 2500 to 3000 more ending in late 1940 or early 
1941. (This group may be larger, based on a recently reported set from 
the nnK batch numbered 684.) 

Serial numbers reported on nearly 70 sets run from 0 I to Y 114, and 
from 498 to 1691.. Table I summarizes the number of samples re· 
ported for each series leuer. It appears that when the alphabet was 
used up with the leuer as a prefoc, another serie.' began with the letter 
as a suffuc. Prefixes A, B, C, I, 0, Q, W, and Z a' prefuces are 
unreported so far. I believe that A, B. and C were not used in 
production, none being reported, while from D onward there are 
Je\.eral reports for each lener. A, B, and C may have been used on 
pilot models or \'Cl)' limited production, or may have been bypassed to 
avoid confusion with existing AGS numbers. A theory that they might 
apply to first-run sets "given to VIPs" is dubious'. such sets would be 
the mo~t likely to survive, and few small companies have ever given 
away expensive new products in quantity. (I do have n record of a set 
Jim Millen gnve to an engineer "for evaluation.") 

I and 0 11re frequently omined from such numbering to avoid ambi· 
guity; Q, possibly also. For several letters, there are only one or two 
specimens, so that none for W or Z suggests rarity rather than nonexis­
tence. There are certainly many unreported sets "out there• waiting to 
be hca rd from 

The mOSl interesting observation, through prefuc Y, is that illl the 
numbers following arc evenly scattered between one and 322, except 
for 0 where all are below 100. The most numerous survivors reported 
are E, F, and G with seven or eight specimens each, with numbers dis­
tributed from six to 244. It is on this that I base my estimate for total 
production, by assuming an average of2SO sets per letter. 

The filter crystals, at least for half the alphabet, have hand-scribed 
numbers on the base molding. the highest number being S721. But the 
series has clumps, skips, and blocks of missing numbers. This could be 
explained by the way ayslals were parceled out to H ROs and FBXs. 
Allowing for that, they correlate with the serial numbers fairly well. 
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TABLE 1 
SAMPLE RECEIVERS REPORTED PER LETTER-SERIES 

Series 

D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 
R 

Samples 

4 
7 
8 
9 
2 
2 
l* 
4 
5 
5 
2 
4 

Series 

s 
T 
u 
v 
x 
y 

nn8 
nnD 
nnE 
nnK 
nnl 

Samoles 

11 
4 
2 
1 
2 
1 
4 
1 
1 
2 
1 

• Instruction book only. 
#An llRO Junior 

TABLE Z 
ESTIMATED PRODUCTION DATES 

Series. 

D, E 
F, G 
H 
J 
K 
L 
H 
N 

p' Q, R 
S, T, U 
v. w. x 
Y, Z, nnA 
nn8 - end 

Dates 

January-March 1935 
April-July 1935 
August-September 1935 
October-November 1935 
December 1935-January 1936 
February-March 1936 
April-May 1936 
June-July 1936 
August 1936-February 1937 
March-September 1937 
October 1937-April 1938 
May-December 1938 
January 1939-early 1941 
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Two D-serie11 seu have 713 and 717; E66 to E244 have crystals running 
from 1544 to 2017; Fl13 has 2069. Naturally, there is no way to iden· 
tify interchanges and replacements. 

I believe the scribed numbers indicate inspec1ion approval in the or­
der of processing. with one individual perhaps doing the entire 5700 
over a two- or three-year period. With the then-state of the art, ir is 
probable that the crystals were tested not only for frequency and activ­
ity but for adjacent spurious responsea and temperature stability. 

Why are there oonspicuously more survi\"On from almost the earliest 
production, E, F, and G? l believe it is because those buyers knew in 
early 1935 that they v.crc geuing somethina uuerly unique. They were 
conservative, thrifty types, and would huve seen no reason to trade for 
several years. An owner would take pride in having "one of the first 
fabulous HROs." Later buyers, on the other hand, would have chosen 
from a wide selection of oomparablc sets, and v.ould have been more 
inclined to "trade in" fairly soon. These later, second-hand HROs 
would succumb to the wear and tear and kinds of modifications which 
soon make a set nearly worthless, and not a lj]cely survivor. 

A number of survey reports contain highly impartant dates. Some 
are from date11 of purchase or putting into service. Some are from 
dates inside power supplies; a few arc from other documents and per­
sonal recall. I used these to block out the total, from a guess of January 
I, 1935 (based on Jim Millcn's production forecast in the December 
1934 ad) for a beginning, to an end of the letter-prefix series near a 
fairly definite date for the beginning of the le111:r-suffix series. I then 
interpolated ond smoothed the curve lo fit the credible dates, and pro­
duced Table 2 with batch-production dates. 

The questionnaire inevitably sought too much detnil on some things 
and not enough on others (see Note S below). However, it established 
a sequence of changes and patterns nicely related to the serial num­
bers. Here arc the ma in conclusions: 

0-strles: As mentioned before, the fim known sets are the D-series, 
with silver tuning dial, white ooil charts, three round IF cans with only 
one adjusting hole each, metal shallow-rim S-meter with fJVC.-unit scale, 
white pushbutton, no pilot light, "NC" on reJ diamond dial pointer, no 
break-switch terminals, hand-written values on white-body resistors, 
black chassis. no nameplate, amd small vent holes in the cabiner (only 
1/ 4' in diameter). Small dials have short hubs and shallow-etched fig­
ures. Crystal r.Jter shafts are positioned by a strip screwed to the front 
panel. There ore other details which changed later, but they seem to 
me too trivial to mention. 
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Fig. I. Early 1935 HRO (E 171). Identical to first production except 
for raised-rim meter (with much later 9-unit scale) and plated re­
placement B+ switch. 

Fig. 2. Example of earliest HRO without white pushbutton, also 
showing engraved panel rack model (F 213, mid· 1935). 
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E·series: The first known change was to the $-meter with raised rim. 
This continued through the &series, then changed back 10 the original 
low-rim mode.I over a period including F, 0, and If - evidently a sup­
plier problem. I might mention here that B+ may be present on lhe 
zero-adjusting screw of this meter, but can be •1umcd ofl" by a very 
smaU reversal of the screw after fllldin& :r.ero. The pin can easily be 
centered in the fork. preventing contact. 

ute E- and early F-scries. Coil charts printed black on white are re· 
placed by the revene.. with identical graphics No reason for the 
change is obvious, unless it was to conceal glue stains. Coil cans all 
have two holes c;ich. The white pushbuuon changed 10 a blaclc pull­
switch during this period. The bunon was electrically noisy and incon­
venient. 

E- to C·strlcs: Main tuning pointer with •NC' in red di.amond was 
used intcrchani:eably with the plain raised diamond during a long in­
terval. The red diamond was costly and fraglle, as one of the three re­
taining scre\<s is removed for coil alii;nment. Some of the raised dia­
monds in this interval may be replaccmcnlS. 

F-serles: Stamped insulators be""cen sections of the tuning coa­
den\Cr arc replaced by molded ones. less susceptible 10 humidity 
changes. for b.:ucr stability. This change apparently occurred within 
the series The pilot light, essential 10 maximum tube life, appears and 
is found in all later sets. Values of the white-body resistors change 
from hand-lcucred 10 5lampcd; a very few later sets have hand-lettered 
ones. 

G-serles: ·me b1 euk-~witch terminals appear, nc:companied by a 
lengthcnccJ cabinet cuwu1. This feature wa~ e~scn1iul 10 anyone oper­
ating a tran~millcr. TI1e manufacturer's deall appears inside the lid. 
Both 1he~e features appear in a very few sclS in the F-series also. The 
decal does nol identify the product, ii implies only that lhe cabinet is 
•made by National• 

Data thus far arc ba)Cd on a 101al of 27 ~ts. •H• and ·r ace 
represented by only four: the only report of a •K• is Crom its inslruCtion 
book, "'hich is st.amped as usual with a ~ria.1 number. 

J ·serles Three conspicuous changes seem 10 distinguish what was 
perhaps the •new 1936 H RO.' The S-meter now has a plastic case, 
concealing the 'ho1' zero-adjus1men1, and rea~ 10 S9. (II is electrically 
the s.ime; the •s• unit was changed from about six 10 about four 
decibels.) The c.ibinet now has one-inch ventilating holes along the 
back. soon accompanied by louvres on the ends, for bcuer stability. 
(This is a useful feature when scanning an 11 RO at a distance.) FinaUy, 
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Fig. 3. Very late plua·m cry~tal HRO (169 L. about 1940). Note 
illuminated plastic-case meter and r«tanaular selectivity knob. 

Fig. 4. Detail of earliQt 1uning condenser sh-.ng rough ~ of 
insulator stamp"11 from phenolic sheet (E 171). 
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the handsome "silver• dial, actually ruckel-plated zinc aUoy, is changed 
to black l:ietjuer, probably a cost reduction. 

L-~rles : At allll0$t the same time, the ch~u ch.ln~cs from eccen­
tric hladc 10 conventional gray. (Black bouonu continue fOf a long 
time.) The ftat fiber tube sodcets become the nUc:J..«nu:r type. 

P-~rlesc The lul of the so-called early fe<aturcs di.appean: IF cans 
are now rcctani:uJar. I suspect they have imprOli«I perfonnance. 

T-serlt't: Condenser spacer posts, previou5ly machined from heic 
stock, nre now plaln cylindrical, a cost item. The S·mt1er is now illu­
mlnated, in re.~ponse to competition. 

U-serles: Resistors o( National's own make are replaced by commer­
cial brand.~. ye1 another cost factor. 

X-serles· Surprisingly, the nameplate appears only at 1hb late d:ite. I 
believe this coincided with the appearance or the princed patent-license 
sticker, round on the rear of the chassis when the cabinet is removed. 
This was about the time that Jim Millen left National; perhaps. after 
that, they had to pay dues like everyone el:;e. 

The HRO as evolved 10 this point, bte 1918, continued with only one 
imponant ch:1nge into 1940 or 1941, v.hcn the plug-in crystal disap­
peared, in the llRO·M The latest known 'ct with plug-In aystal, 
1691., hu the much-<:hanged condenser in~ulato" that are standard in 
the HRO·M. 

Although production of the HRO declined up until the demands of 
war prnduciion, lu survival as a 'current" model is impressive. During 
a time when a dazzling array of competition appeared (the I lnmmar­
lund Super Pro and the Ha!licrafters Skyrider Diversity, to name just 
two» the HRO continued for over six yean with literaUy only the fol­
IOW111g pc!rfonn3ncc-rela1ed changes: 

Tunin;<ond~nser insulators, 
S-mc:ter •nd switch, 
IF tran$fonners, 
Coil COMLruction details. 

FURTHER NOTES 

I. The variously marked coil terminal moldinss seem Lo have no 
chronologie11I significance. Assortments nre found in individual coil 
sets having mntching serial numbers. I ooncl udc that two mold cavities 
were added quite early in production, and that there was no design or 
functional difference in the parts. 



Fig. 5. Tuning condenser with molded insulators. Note integral raised 
bub meeting spacer (F 213). 

Fig. 6. Much-modified late runing condenser from J69 L, also as found 
ln HRO-M. Large insulators replaced by bushings. 
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2. A similar condi1ion exists among the smo.IJ di3ls, excepl 1hn1 they 
were not mixed in any one seL There arc two hub iypes and lhree 
kinds or meial discs, varying a.s to thickness and typeface. 

3. A number of attractive so-called direct-reading dials appeared, 
wilh 'lrious bandspre:id schemes, but the H RO'a PW dial and con­
denser combina1ion 1''U the most repeaiablc and precise-reading in any 
prewar recei,er. 

4. The sur-ey ques1ion about coil-tray fronts was mi.scalcula1ed It 
1um1 out thnl nil the sets with plug-in crystals have, or originally had, 
coil troys wi1h aluminum fronts approximately 3/16 inch 1hick. The 
thinner steel fronts are from HRO-Ss and military sets. A further late 
dillCovery is thnt, for the coils with white charts, the oluminum fronts 
buve machined or rile-dressed edges, while Inter ones ore as-stomped. 

S. Based on the survey, the HRO Junior wns noc popular. lt is very 
rare now, only three being reponed. Two have no lcuer in 1he serial 
number. 

S0\1£ TIIOUCIITS ABOUT "COLLECTIBIUTI"' 

t. Very e.irly sets often authentically have po"' er supplies labeled as 
made for f'B.7s. 

2. Coil sets originally had a serial number corr~ponding to the set. 
The number is often lost in cleaning. A set is more dCllirable with its 
own coils. Coil·trny fronts have crackle paint if for rnhlc models. aod 
alligator (or other matching) paint for rack models. 

3. Rnck models hnvc tended to have a lower mnrkct vuluc, which I 
think unfortunate, as the engraved panel is an attraccive and massive 
addicion 10 an 11 RO. Note thnt there should be a cabine1 wi1h a rack 
model If 1uthen1ic, it will !!Qt have the lip for opening a1 the front of 
the lid - a rerinemenc permitting~ removal from a rack. 

4. A lace ICt is m05I desirable when ii ti» a National speaker. This is 
the black-craclde box with red cloisonne 'NC" diamond medallion. 
Original Je~n PM speaker-s are rare. as they had very un..cfurable 
cones. Speakers were not offered with earl) H RO.. excep1 in rack 
models chat included 1he power supply, coil box, and speaker panel. 
This combin3lion requires a mini-rack, an outfit that takes a lot of 
space, and is therefore no1 as desirable as a uiblc model with matching 
s1>Cll.ker. 

5. As with any production series, the early ~-pccimcns must be more 
valuable than the late. That makes for 11 curious situation here be-
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Fig. 7. Early duwis, blact paint. round lF cans. 

Fig. 8. Late chusiJ with gray paint and rectangular IF cans. 
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cause, iI my survey sample is good, it appears that half the surviving 
sets were made before the summer of 1936. See Table 2. 

A NOTE OF THANKS 

I would Like to thank most sincerely the many, many enthusiasts who 
took the time to send me filled-out questionnaires - their combined 
hours of labor equal or exceed mine. Everyone is welcome to send new 
data and corrections, which I will cooscientfously add to the archives. I 
will answer questions and publish a supplement as the occasion war­
rants. 

Charlei P. Fisher 

O.onu FisMr ...., bom In 1921. bt 1941 
it< 1</I Htll'VQTI/"' "'°'*in a d<fmR plant 
wNn lt.t ~ assot:ialed ..,,.tlt tA~ inw:nlet' 
of tit< Natictw/ Company's dandng-doll u,y 
and Tok Dtuts<luruMn 's Vmias ruislan. 
He ~ R dtsiJ1!« of Mtt.siti~ wfay$ and 
al/id it<ms wro/ J9iil, ..NA It< b<gan a 
S«Ofld torter as a rtCOnling engUiur and 
J1'0du«r of classical LP rttads. SOOft af 
ra; it< dc,,.lcp<d and pat<lft<d an intponant 
im~m<nl ;,. nobon micropJiorrcs for 
higlt·fidtltty r«erding. 

Tit has ac11,,.1y collected and res<an:li<d old 
rodiOI since 1978. COl'IC<ntrotU.~ "" t arly 
1u~rf1tts, C<H11mu11ication reu1vers, and 
011y t>ihm n1ttrlng his dcfi11itiOlf of "'.smart• 
radios. lit has also had a li/<·long inl<rrst 
in tutll'que l<e)-board instrumenu, in COh­
ntttiott with whkh he t«ti~ an appoint­
ment as a Restttth Associate of tlte-Smitlt­
soniM lnstdution in 1981. 
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