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QINCE its opening some four yeare
LJ ago, the nerv Waldorf-Aslorifl Ho-
tel has provided radio broarlcast pro-
grams for its guests in over trvo thou-
santl rooms. A horizontal antenna, sus-
pended between towers forty-seven stor-
ies above the street, is eonnected to high-
qurlity Western Electric reeeivers on the
sixth floor, from l'hich point the pro-
fframs ale distributerl over a building-
rvicle netrvork ileveloped by the Labora-
tories. Sinee the Walclorf enjoys an in-
ternational reputation, and attracts ma-
ny foreign guests, the management felt
it rvould be desirable to mirke available
to them radio proglams broacleast on
sho* rvaves from their orvn countries,
in arldition to our loeal broadeasts. More-
over, the inereasing general interest in
slrort-rrave reception rroulcl make the
availability of short-wave programs an
attraetive feature for Ameriean patrons.
To leceive sueh programs the Waldorf
has no*' installerl a 'Western Xlectric
short-rvave reeeiver rrhieh can be con-
neeterl to any of the circuits of the pres-
ent rlistributing system.

llost of the short-wave programs are
bloarlcast a.t frequeneies from G to 25
megacvcles, corresponding to wave
lengths frorn fifty rlown to twelve nre-
tels, aud it rvas deeidcd thnt the Wesf-
ern Eleetric l3A Rarlio Reeeivel rvoulrl
proricle the best quality of signal anrl
most general safisfaction over this range.
This reeeivcr lvas clesignecl for various
anplications in the short s'ave ffelrl, in-
elucling aviation, point-to-point, antl
ship-to-shole. It rvas first applied to the
Calibbean rarlio telephone project, as
alleady rlcseribed in our September, 1933
issue, lnt has sinee been wiclely tserl
both at home ancl abroacl. As shown in
Figure 1. all the apparatus is housed in
a seven-foot, eabinet about t*'entv inches
wirle. The eabinet jtself forms the back,
siclos, and top for. a nurnber of units,
eaeh of which has its orvt funetion and
earries its on'n ft'ont panel, The seope
of the leeeivcr. may be blonclenecl, after
purchasc, by the aclclition of other units
as clesired.

trnits available are three radio-fre-
quellcr antplifiers, eaelt $'ith a differ'-
ent frequency range, nlr intermediate
flequeney amplifier, nnd an auclio-fre-
quencl' anrplifiel ancl power supply un-
it. as rvell ns antcnna tuning units, a
patehing p:rnel. anrl an oscillator panel,
rvhich allorvs the set to be usecl for re-
ceiving telegraph signals. There is also
ar;ailable a panel, userl chiefly for point,
to poinr eonrnrunication, tlhieh rnay be
ernployed to rlisable the receiver. cither
l'hen no e:trrier is being reeeived ol ryhen
the tlansmitter associated with the re-
ceir.cr is on the air, Of these various
panels availablc, the installation at the
Waiclorf inclucles only the zludio anrl in-
termecliate-frequency amplifiers and the
three raclio-frequency arnpliffers, rvhich
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are sufficient for broadcast reception ov-
er the frequency range from 2.2 to 25
megacycles, Such an arrangement will
permit thern to receive not only all the
short-wave broadeasts, but many police,
aviation, and amateur radio-tolephone
channels as well,

The use of three separate raclio-fre-

quency amplifiers rnakes it much easier
to tune. in on a given station promptly.
Depending on the time of clay-a br:oad-
enst station may employ any of several
frequeneies. If it rrere desired to get
a station which usetl either 6, g, or 15
megacycles, for example, one amplifer
coulcl be tuned to 6 megacycles, ont to g,

Fig. l-8. R. Martin, Superinte,ndent of Communi,cation
at th,e Waldorf , tunes tke short-waae receiuimg unit
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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
comi,ng to Neu York are straioht ltnes on thi,s chart.
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ASSIGNMENlS

Radio officers assignotl Mackay Ratlio,
New York:
Yorba Linila-T. J. Burns
Shawnee-P. B. Kimball (Jr.)
San Jacinto-E. H. Cole (Chief)
Black Osprey-R. C Horscroft
Manhattan-F. W. Kent (4th)
Manhattan-W. E. Smith (5th)
Thos. P. Beal-J. J. Bamberg
Sage Brush-4. Atlamson
Cherokee-T. J Cain (Jr.)
W. R, Keever-C. R. Hamilton
Scanpenn-Il. Weinstein (Chief )
Erlouarcl Jeramec--Il. McGoldrick (Ch.)
Edouarcl Jeramec-M. Gartliner (2ntl)
Erlouarcl Jeramec-R. C. Williams (Srtl)
City of tr'airbury-W. R. Weber
Shawnee-A. Sopko (Jr.)

Short Wave Programs

for Waldorf Guests

(Continuecl from Page 12)
proximate lengths of 12.5, 25, anil 50
meters, arrangetl as shown in the illus-
tration at the heacl of this article. This
arrangcmcnt permits reception of all
frequencies from 2200 to 25,000 kilo-
cycles except for a slightly lower re-
Bponse over tho narrow range 3600
to 4800 kilocyclos. This low fre-
quency range is extenaloal antl re-en-
forcod, however, by using the vortical
lead-in rviro from the horizontal rloub-
lets as a vertical antenna. Such an
arrangement, with the lower end of the
vertieal entenna connecterl to grountl
through the coupling transformer, acts
as a vertical tloublet with its lower half
buried in the ground, ancl respontls to
ocld multiples of wave-lengths of four
times its length. By suita.ble ((loacling"
the efective length of this vertical eec-
tion may be consitlerably moclified and,
as arrangeil at the -Wa.lclorf, the vertical
section of about 100 feet which is ((Ioail-
erl " by the tloublets respontls to fre-
quencies of 800, 2400, 4000, 5600 kilo-
cycles, etc. By clesign, however, the re-
sponse of this vertical seetion to fre-
quencies above 6000 kilocycles is pro-
gressively nulliffetl in the special eoup-
ling transformer to the rarlio-receiver
transmission line.

The manner of covering the wicle fre-
quoncy range by theso horizontal tloub-
lets and the vertical half rloublet is intli-
eatecl in Tigure 3. iHere the ockl-multi-
ple response frequencios of the various
antennas are inclicated by the vertical
liires, while the horizontal lines inclicate
the frequency range brought in, allowing
a 20 per cent sprearl on each sitle of thC
multiple frequencies. The vertical lead-
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in consists of two wires twistecl togother

-one 
wire being conneeteil to eaeh half

of the horizontal tloublets. The current
from the horizontal antennas comes clown
one of these wires ancl up the other,
thus traversing the vertical section in
both directione. The current intluced in
the vertical section, howover, travels in
the same clireetion il both coniluctors.
The special transformer at the foot of
the vertical leatl allows both of these
eurrents to be fed to the radio appara-
tus, but shuts off the higher frequen-
cies from the vertical part of the au-
tenna,

Most transmitting antennas are ef -
fectiveiy vertical rocls, antl the rvaves
they emit arc vertically polarizecl-pro-

Ei,g. $-In tke interncdinte-frequencq
ompli,f,er, shown unil,ergoing i,nspecti,on
bg I. Stetsens, Rail;io Tech,nwi,an of the
Walilorf, the power. of tke si,gnal is in-
seased a hunitrreitr tkousanil, rnillion fold

vicling the greatest effects on vertieal re-
ceiving antennas. In traveling great clis-
tances, however, these rvaves untlergo a
series of rcflections betrveen the earth
anil thc ionizeil regions of the upper at-
mosphere. By this multiple reflection
their vertieal polarization is changecl to
an elliptical polarization, t'ith the result
that they may proituce eren greater ef-
fects on a horizontal antenna than on a
vertical one. For this reason the hori-
zontal structure used at the Waltlorf
is very sensitive to rvaves coming from
lemote points, where becanse of the
grett tlista.nces invol.vccl f he greatcst
serrsitivity in reception is requirecl. This
form of antenna rvill also minimize in-
terference by nearby stntions, the rvaves
of rvhich are vertically polarizetl. It
happens, rnoreover, that the waves from
rnost man-maile sources of interference
affeet a holizontal doublet much less
than a lertical antcnnn. Most of this
folm of intclfclence'is at thc higher fre-
quencies arrrl thus cloes not provo objec-
tionaLrlc over the range from 2000 to
6000 kilocyeles rvhere the vertical seetion
of the antenna becomes effective. Sta-
tions operating at these lorver frequen-
cies are for the n.rost palt local, repre-
senting mainlv poliee, ayiation, and am-
atenl ladio telephone channels. These
n'aves retain suffieient of the vertically
polarizerl component to be readily picketl
up by the vertical antenna.

'This multiple.antenna system is thus
highll' suited to picking up high-frequen-
cy signals eoming from gleat distances
anrl lorver frequency signals from near-
by stations, both with a large signal-
to-noise ratio compared to vertical re-
ceiving antennas. The effectiveness of the
antenna is further enhanced, however, by
taking arlvantage of the directional char-
acteristics of a horizontal doublet.
Glentest sensitivity is obtaineal for wavcs
an'ir-ilg in a tlirection at right angles
to thc cloublet. In Figule 4 is a map
of the rvorkl in gnomouic projection
centered at New York. The clistinguish-
ing feature of sueh a seheme of projec-
tion is that a line joining New York
antl any part of the rvollcl lies in the
trre direction over rvhich ratlio rvaves
'ru'ould travel. Thc horizontal antenna
systenr of the Wa.lilolf-consitlelably en-
lurgecl in scale-is superimposetl on this
m:rp at Neu' York, ancl it is at once ev-
iclcnt that rvaves from most of the in-
teniatiolal broaclcast stations rvoulil
leach thc antenur from a fnvorable di-'
lection. The enrl ou dilections of thc
antennn arc towartl the South Atlantic
ancl Nolth Ptcific oceans rvhere there
ale prectically no stations, but e\.en
cnrl-on. the antc'nnas hare sonre response
because the short-wave signals arrive at
a slight angle above the horizontal.

With thesc facilities the Walclorf is
norl in:r position to ofTcr its patlons
short-rvave lrrlio broadcast programs of
a high orclel of nrerit. Short-t'avc sta-
tions in Lontlon encl Daventry, Eng-
land, in Paris, Francc, in lfadlid, Spain,
in Koenigs'wusterhausen, Berlin, Ger-
nany, at Rome and in the Yatican, can
be as reatlily healcl as loeal broadcast
stations unilel favorable eonditions. Er'-
en the short-rravc stations in remote lo-
eations such as Moscow, Tokyo, Rabat in
Morocco, Ifelbourne in Australia, ancl
the various South American statiols
will at tirnes be availabJe for instruc-
tion antl amusement.
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