
F ig. 2-Tlrc radio-.f rcque ttc y tt m plilicrs incorporate occurut e ! (tn (J
ttrtLing through a toorn drit;e toitlt, a double scale cltal

viclecl selycs admir:Lbly to receive sig-
nals o\-el a rvirle iange of frequency ancl
ililection of arlilal rrith :r nraximum of
loisc cliniination.

Whorr a lrolizontlrl rrirc is c.xposetI to
a high-flcrprency clec:tro-nnrgrretic lit'll,
it acts sottrcrvlt:.Lt as a turtetl cilcr-rit, and
tL current-tneasur.ing tlevice placed at the
mid-point ryoulcl shou' rnaximun currert
irhen the length of thc rvire lvas approx-
inr:rtgl1- half thc length of the radio
\r:lve. Such l lvirc tliffers in action florrr
a trurct[ cirruit, horvcvcr', in responcling
not orrly to the fnntltrureutal frcque.ncy
but to all odd rnultiples of this frequen-
cI. Titus a rvire equal in e-ttent to a

h:rlf rvlrvt -lcugth of a :i000 kilocycle
sign:rl, or'50 rrreters, rvoultl lcsporrd to
frcqucncics of 1i,000, 9,000, 15,000, lrnrl
121,000 kiloryclc's, uld so on. lf such a
l'ile is brokel at its urid-point ancl a

tuned cilcuit or a tlalsrrrission line leacl-

ing to a turrecl circuit is ilstrteri, the re-
sulting arlangcmcnt is knorvn as a cloub-
let. '\ftel the introtluetion of this as'
sorilted cilcuit thc tuling of thc rvire
is only moclcrately shalp, ancl as a le-
sult it lesponcls fairly rvell over a, fle-
quenrv rrnge cxtencling perhaps 20 per
r'ent abore and ielorv the valious fle-
clncnt'ics collcspr.nuling to the lcngth of
thc rvili'. Ily using scvt'r'al of these
tloublets, thclcfolc, it is possible to se-

rure good reception or,er a rvirle range
of frequencies.

In the \Valtlolf installalion, thlee
sr.rch cloulrlcts ure eurployed, ha,ving np-
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anal one to 15, and all three lvoujrl be
corlnected to the interDlealiate-frequerc]*
auplifier'. If the station lvere or the ail
it rvoultl be iurmecliately hearil, and the
trvo uriuecessal'y amplifiers turneal off.
If it hatl not yet conlc or the air thc
operator rvould hear it the moment it
dirl nnrl woulil not lose the statior ar'
nourcernent by having to tr-ne succes-
sively to several frequencies.

The 13A Receivcr is cornpletely a-c.
operated: the nccessary transfo}mers,
lectifiers, anil filters being incorporatecl
in the voice-frequency anrplifier unit,
The signai gathcred by the antenna first
enters one of the lariio-frequency ampli-
fiels rvhere it is amplified, passeal through
'a series of selectivc cirouits, and is thel
beat dorvl to a flequency of 385 kc.-
the frequency of the interntediatl: alll-
plifier.* Here undesired frcquencies arc
filterecl out by sharply tunecl circuits,
further anrplification is obtaineci, and
the signal is cletecteri. The resulting au-
dio-frequency signal, rvhich covers the
band from 40 to 5000 cycles, is then fur-
ther amplified in a suitable audio anr-
plifier before rlistribution over the Wal-
dolf system.

Outstanding features of this receiycr.
are the higli clegree of selectivity, an
electrieal ancl mechanical design that
insures clependable operation as well as
high quality r€ception, aDd a sensitivity
that permits gootl reception orr signals
es lorv es one rnicrovolt. fn the radio-
frequency amplifiers there are five tunetl
circuits aheacl of the modulator. These,
together rvith the beating oscillator, are
tuned by a six-gang conclenser opetateal
through a carefully constructecl worur
drive, shorvn in Figure 2, rvhich gil'es
yery accurate selection. tr'requcncies sep-
al.atecl less than one-tenth of one per
cent tr ay be readily tuned in. In the in-
termecliate-frequency amplifier, tr'igure
5, there are eight aclclitional tunecl cir.-
cuits. In this ampiifier there is also a
band-changing s$'itch rvhich, in the
event of bacl noise conditions, can be
used to declease the rviclth of the aurli-

*Suppressor gritl moclulation
ployed.
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ble frequency banil and thus recluee the
intcrfelcnce. Autonratic gain control is
providecl, rvhich is particular'ly itnportaut
for short-rvave leccpti.on, rvhere thc vari-
ation in signal stlength rvith tirne may
be consiilerable.

No matter how efrcient a laalio recei-
\:el lnay be, it must depend on the arr-
tenna to extract the uraxiururn al)lount of
energy flonr the arrir.ing signal rvith
the least amourt of noise. Considelable
atterrtion rvas thelefore given to the de-
sign of an antenna that rvould best se-

cnre these results, ancl at the salne tine
rvoultl not nrar the tppeurarrce of the
building rvith tall ungaiDly structures.
The nrultiple-tloublet alrangenrent plo-

is eornig.4-A great-circle chart of the rcorld centeretl at Neu Yorlc. The 1tatlrc of raduo ua,ues
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