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H e who i~ fortunate enough to own the Garrard 301 Transcription Turntable 
and the Garrard TPA 10 Tone Ann can enJOY the unique pleasure of 
knowing that his is the 6n~t . .. che handsom~t . . . record-playing 
comb_ination in the entire high 6dclit) galax)'. 
A pair of great products ... great 
because the) reflect 35 ) Car.. 
of ~kill and the )tandar<h 
of leader..hip. No gadgets .. . 
no compromi'~ .. . onl) 
the time-pro,en fearurb 
which guaranctt 
continuing, unde\ uting 
excellence. 

• FtatJ. · · s J nriabl~ tOftltOI o• tJ(h ~red 
t 1ecord can ~t "limed lo m.11c~ 1 rr.us cal 111suamt I 

• Htaf)'-duty 4 polt shaaed motor 11 entirely GllrrarcHIUJll 
• Cast llm1 um turl!Uble u a full W! Ill 

dynam a111 b.tlanctll • • 
• Motor and con"tc:ltd le-tm •~ completely 1solaled 

!10111 vn t by an e•t us,9! Ot111~1n1 sutem or l!n11on 
compreu on 1or1nJ$ 

• E•clu11ve built-in pressure luhri1:3\ion system 
• Ptrlorm1nct or ea.;h 301 Is certifle~ ••th #ritt' 

1 d1~1du1I t es! card ssg,oo 

WORLD'S FINEST 
RECORD PLAYING 

EQUIPMENT 

• fakes 1111 C1rtnd1e 

Model TPA 10 
llAKSClll'TIDN 
TONI HM 

• r111 nto mare 1nst11111 ons tll.tn 1n1 other proles.. 
11onil tone 1r111, 11ai:e 11 Is 101ust1blt on hmcth 1110 
trad1n1 an1 e ••• p111s up to 1 lull 1r m otd 

• Sur.jilt to Insti ll, w Ill Sllteiaily d1111M11 templatu 

$24.50 

For intorm•tion, write : Dept. GE·91 GARRARD SALES CORPORATION, PORT WASHINGTON, N. Y. 
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from the 

audio research center 

of the world 
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Every art, craft or technology tends to have its world 
cent er, where it is carried to it s highest degree of devel· 
opment. In automobiles it's the United States ... in 
watches it's Switzerland ... in cameras it"s Germany ... 
and in t he relat ively young science of high·f idelity sound 
reproduction it's the Netherlands, where the renowned 
f irm of Philips, world's largest electronics concern out· 
side of America , has in just a few years opened up 
entirely new avenues in audio technique. The new audio 
tube types used in the finest amplifiers throughout the 
world . .. the new ferr ite materials which are rapidly 
superseding conventional magnets in many high·fidelity 
components . • . these and many other basic advances 
in the field of electronic sound reproductions are largely 
Philips developments. 

9 All NORELCO h;gh·fideHty components a" d_,;gned 
and engineered by Philips of the Netherlands. They 
represent the collective know-how of the world's most 
forward-looking electro·acoustic research group. That 
means more than just ivory·tower superiority, as in· 
dicated by init ial performance characteristics in the 
laboratory - it means practical excellence, under t he 
most varied and haphazard conditions of use, year after 
year, without change, and at a price which the typical 
music lover or hi·f1 enthusiast can realist ically afford. 

frs lou d s peaker s 
the only moduatcly priced 111e of 5" to 
12'" SP£akers v. th dual cones for full· 
range response . _ e~tra·lonl! air gaps for 
perfectly controll ed movement Tlcondl 
magnets for millClmum efficiency and 
damping . . and that uncx3ggcrated 
" Eilropeao" sound 

f rs 
loudspeaker enclosures 
a<oustlcally enain .. ered to match the bass 

characterisllcs of NORaco loudspeakers ••• 
a•a !able 1n three sizes ••• mahoiany. w~lnut 

ilnd blonde flntshts • • cJn be plated 
horizontally or •Htlcally 

For t fetai lrd ,;prcifit:ation sheets a11d all otl~r information, u·rite to ..,,.111. /CS 
NORTH AMERICAN PHI LI PS CO., INC .. High Fidelity Produc!s Oivisio,,, 230 Duffy Avenue, Hic b ville, l. I., N. Y. 



From your magnificent Carlton, you get exquisitely 
accurate sounds. Nothing extraneous. Nothing exag­
gera1ed. Rich middle tones. Precise highs. Bass ..• with 
body .•• no boominess. Living sound . •• muslc as music 
should really sound ••• does sound in a concert hall. 

Exacting research by Electro-Voice audio engineers 
have produced the Carlton's unique Phase Loading.• 
Add the Carlton's contemporary enclosure design, 
meticulously crafted from fine hand-rubbed hardwoods 
by Electro-Voice's master furniture makers, and you 

CARL TON , IV A- Mahogany, Net $265.00; Limed Oak 
or Walnut, Net $270.00. 

CARL TON IV (Deluxe speaker components)- Ma­
hogany, Net $359.00; Limed Oak or Walnut, Net $364.00. 

SHERATON EQUIPMENT CONSOLE-matches 
Carlton enclosure. Dimensions : 33}'2" high, 37X" wide, 
t9.X" deep. Compartment A: toy." high x 18" wide x 
17X" deep. Record player mounling board adjustable. 
Clearances 3)1," and 6" above board. Compartment B: 
toy.• high x 18" wide x 17X" deep. t y,• clearance above 

have one of the finest spea'lier systems you can own. 
Hear the Carlton before you buy .•• you'll want to 

build your entire music system around Its superb capa­
bfllties. You'll like the magnificent matching Sheraton 
Equipme[lt Console which is generously custom­
designed to hold your amplifier, tuner, turntable or 
;ecord changer, tape deck PLUS record and tape library. 

Hear Electro-Voice "Living Sound" demonstrated at 
vour nearest High Fidelity dealer •.. or write for literature 
on all Electro-Voice High-Fidelity Equipment. 

mounting board. Mahogany, Net $t73.00; Limed Oak or 
Walnut, Net $181.00. 

• The CARL TON 15" 4-way system utilizes new Electro­
Voice Phase Loading. The " K" type driver is actually at 
the rear of the cabinet, close to the floor and facing the 
wall. T his positioning adds almost a full octave to your 
bass range. Crossover at 300 cps to coaxial mid-range 
driver; the VHF driver takes over at 3500 cps to 21,000 
cps in the Carlton IV; 18,000 cps in the Carlton IVA. 
Individual "brilliance" and "presence" level controls in 
both models. Size: 33W high, 26X" wide, t9X" deep. 
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The KT88 T u be 
The KTSR arriv.:J from En.!!land about 
eight m onths ago and has not yct found 
wide application m h1gh-fiddicy ampli­
fiers. Bue I have no doubt: it is descined 
for wider usage. for ir possesses some o f 
the same virtues which made rhe KT66 
rbe most popubr of aU hi-fi output 
rubu, as wdl as some o f ics own, in­
cluJing the ah1li C) to deliver up co -5 
w rer pair wuh reasonable plate and 
scrc<.n \'Oltag<:s. 

from rhe point of view of the de­
signers ( cs-x-cialh rhe am:n::ur), the 
most uscf 1 :ind reassuring adv.inrage 
of the KT88 1s its colcrar:ct to widdy 
varving operoting parami:tcrs. For one 
rhing, ir 1s qum: uocrirical :is to load­
ing. anything l'etweeo l.000 and 5,000 
o hms primari im~'cdancc· seems co pm 
vidc cqu:ill\' .i;ood r.:s1ll•, and cven 
grcater v:iriauon downwanl or upw:ird 
does not have serious cons1:qucnces. As 
a res· It, nn amplifier usioJ: ches:: cubc:s 
1s far less cmical in r<.~ard ro matching 
with complex speaker ~vsrems, cspcnally 
thos~ with di\'idin1ot nttworks or those 
t.sinJ: ekcaostauc speakers. Convcrsd\' . 
var1atioM in speaker 1mpcdanc1.: curves 
.ue noc nearlv so no1ic:eable either to 

the t':lr or co insm.menrs.. 
In a upp<..J-scrcrn ci rcu it rhe KT8S 

appears to '.\o·k J .1sr about as well with 
screen tars ruwwhcrc in the ran,el from 
2or, co 5or, . Some othlr 1ulx-s are 
q uicc fastiJio 1s in chis rtSrccr, and \\ill 
_g1\'e unpain:J perform.me<. unJ~ss ch1;; 
screen fec,(J.,:ick is ad1usceJ prcosel~. 
Tr 1s similarly coleranr in respect to 
variJcions in volm~c Screen voluge 
ma) be as high JS 550 v, which m~Jos 
tb:tt in n pr(lctical amplifier using this 
o r lower phtL vohage th( screens can 
be fe,( from the: same p< mt in the; power 
suprly. WHh abour i-5 v o n pLtcs 
and scrctns, a pair of KTSS's with axed 
bins can deliver up co 75 w with a 
well-reguL11ed power suppl)', anJ .m 
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by Joseph Jlarshall 

eas~ 60 \\ \\1th J practical and simpler 
power 5upph 

With rhe .ihove rlare voltages the 
bias should he <;(, v; hut, Jgain, a small 
variation eicber way ,!Ot:S nor produce 
disamous cifccrs. If b ias is adjusced for 
about -o ma per tube or L 10 ma for 
a pair, cxccllent resultS are obtained 
with phne volugcs b1;tw<.-cn 425 and 
500 v. 

\XI 1th li.~<..J bias KT88 s can tolerate 
grid resistors up to 120,000 ohms, racher 
tb:in chc lower vJlues required for some 
ocher high-power rubes. This is a b ig 
help, for the KTSR needs some 55 v 
pt:ak d rive, which 1s easier tO obtain 
wtth high-vJlue ~rid resistors. 

The KTSR is not quite so linear. 
judging b>' mv <:xpc:rience with it, as 
the wonderful KT66 - but 1r 1s a close 
second. The distort.ion curves .ire very 
fla1 and geotl~ sloped right up to the 
point where cltpptog begins. It is quite 
possible wnb a balanced pair to k1..tp 
IM distortion b<:IO\I I'.:! 'Jf wichin I .lb 
of the clipptng pomt. 

Although it is coo new to h:.tve l ielded 
a gccat deal of pcrformancc experience 
as yet, it appears co be as rugged as cht' 
KT66 and to pos5ess the same abiliry 
co maintain irs ch.uacccrimcs over long 
i::eriods of use The latest version of ic 
1s acruallr more comp.ice than the KT66, 
• 11 least m hugbt. Jr h;tS onl) one fault, 
and tlut is share,( by all bigb-puwer 
tub<:s: ic cl1ss1pa1cs :i lot of heat. l 
would nor recommend chat 30\' ampli­
fier w1rh a pair o l KT88'~ be pl.m . ..J in 
an unvenribttd spec. Out in th<.: opt:n, 
or ia an opc:n-backcJ cabinet, a shit:ldt'd 
amplifier usine the tubes shoulJ nor J.(Lt 
hor enough to c1use :iny llnmaee. 

Dynak it Mark III 
The performance of KTRR's is \\di 
excmp lificd in thc Mark W D l'nakit. 
ont of the first amplific:rs 10 ust rh.:m. 
This is a deluxe version, "hich Jelivcrs 
60 w ( rathc:r than the 50 of the ~fJrk 
l I ) and coses some S I 0 more. I have 
lx.'t:n using one for some weeks now 

W/Jat's sew for yoar 

future ia soaad 

reprodaclioa? 

anJ I <•m recommend H without n:ser­
vauon tor an~ arplication in which 60 
vcn· c:lcan wares Jre needed. The circuit 
of the .\larh. Ul is 1denucal with that 
of the Mark IJ cxcert for a different 
output transformtr, rbe hig her bias, .10d 
a few changes in the power supplr. 
Even rhe feedback-srabi!izing capaci­
rances .ue cx:ictly the samc. 

It does not ~c:m r ossible that rhc 
very simple from end would bt capable 
of driving these big tul)eS, but ir does 
SO Ve!') rue cl~ Up CO 60 \\ 

The Mark HI bas cbe small common 
unb\·passed cathode rc:sistor for reduc­
tio n of distortion which is now also 
incorporated in '\1.ark ll's. This acruaU~ 
reduces rc-s1dual discorcion b\• more than 
50l'f. 

Another small refinement which 
serves rwo purros(!S niceh- 1s rhe .02-
µ.fd capacicor from ch<.: Cente r tap o f 
rbc filament windinE: co ttround One 
of its purpnst-s is co make it possiblt: co 
plug in a O ynak1c J rd.mp ( which has 
a hum-baL!ncing potcnciomc:cer) witb­
our 3n}' nccJ for brc.ikiag a jumpu or 
unsoldcring am connections. However. 
che car•tcitor alsci builds up a small l)(. 
charg<. 1f there 1s any heater-cathode: 
l<.':llagt in the:! 6Al\18 tube. which chen 
biases the IK-au.r smng anJ lowers tht 
bum level. 

Another rd1n<:mcrt is the l0-0hm 
re)ismr wirt'd I ro m chassis ground w 
rhc "ground· tcrminal on the socku co 
which chc preamp 1s conoccu:J . This 

Co11tm11t·J 011 p,1ge 4, 

0111<Jl 11 \J<Jrk I II 111Jrcb m es k'7 NR's. 
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the 
experts say··· in High Fidelity the best buys 

11n1,4 
KITS and WIRED 

are 9WJ•~ 
BETIER ENGINEERING Since 1915 aco has pioneered the 

ild 1.: r has become world -famous . concept of test insrrumcnrs in c.-uy· tO·bu .ut om1 - . I . 'ts vast 
for laborato11·prccision instrumcnt5 at !ow c.osL.Now ETC? i~ ~pp~g~om such 

experience co the creative engineering o[ l11gh f1ddr1y. R~_il~~1f olm GH FIDELITY, 
:iut horities as Can by of AUDIO, MCSarshSaockJll o~ AUrDl~iifQ' TV NEWS etc. -

Fantel o[ POPUL\R ELECTRON! • t in ? "" . · 
as well as from the crillcal professional engineers in the C1eld.t 

SA VE 50o/o Mass purchasing. and a price policy deliberately aimed co encourage mass sales, 

mal e this possible. 
EASY INSTRUCTIONS y0~1 need no previous t~chn~cal or assem.~ly experience to build any 
El CO lit - t he instntctioru arc simple:. step·b)1·step. bcginner·tesced. 

DOUBLE 5-WAY GUARANTEE Both EICO. and your n~ghborh~d distributor, 
uarantee the pans, instrUctions. performance .. : as we)l as /rf~11me scn•1ce and 

g calibration at nominal cost ... for any EICO ktt or wired unit. 

BEFORE YOU BUY COMPARE At any or 1200 neighborhood EICO distributors 
coast to coast, ,·011 may'c:xamine and listen to an) ElCO component. <;o;pare 

critically with equipment sever.ii times Lhe EICO c~t - t.hen yo~ g~. 
You'll see why the experts recommend ElCO, kit or wired. as t }• 

tThousands of unsollclted testimonials on file. 

MfTIO PM T­
•itll "•1•uenl11" tunln1 

HFS2 Speaker System: Uni form loading & natural 
bass 30·200 cps achieved via slot-loaded split 
conical bass horn of 12·ft path. Middles & lo11er 
highS from front side of 8th# cone, ed&e-damped 
& stiffened for smooth uncolored response Suspen· 
sionless dlstortlonless spike-shaped super·tweeter 
radiates' omni·dir cclionally. Flat 45·20,000 c,ps. us,~~I 
to 30 cps. 16 ohms. HWD 36~. 151/• " 11 ..-, · 
" rate s as excellent ... unusually musical •.. 
re'ii1j non·dlrectlonal " - Canby, AUDIO. "Very 
Impressive" - Marshall (AUDIOCRAFT}. Walnut or 
Mahogany, $139.95. Blonde, $144.95. 

HFT90 FM Tuner equals or surpasses wi red tuners 
up to 3X Its c~t. New, pre·wlred, P,r.e-a111ned. tern· 
perature-compensated "front end - drift.f ree. 
Sensitivity, 1.s uv for 20 db qu1etln1, Is 6!1l that of 
other kit tuners. DM·70 traveling tuning eye. 
Response 20-20 ooo cps::!:l db. Cathode lol!ower & 
multi plex outpufs. Kit $39.95 '. Wired s~.95 • Col ve,r 
$3.95. ' Leu cower , u c1St tu nc '. 

HF61A Preamplifier providing the mos t complete 
control g switching' facilities. and the finest deslgni 
ottered 1n a kit preamplifier, " .•• rivals the ~f\ 
expensive preamps • • • ls an example of g 
enaineerina skill which achieves fine performance 
with simple means and low cost." - Joseph Marshall, 
AUDIOCRAFT. Hf61A Kit 524.951 • .'!flred $37.95, Hf61 
(wlth Power Supply) Ki t $29.95. tmed $44.95. 

"" 1 PTtllllpllfltr 

HF50 so.watt Ultra·Llnear Power Amplifier wi th ex· 
tremety hl&h quality Chicago Standard Output Trans· 
former ldentlcal In every other respect lo HF60 and 
same s'peclflcallons up lo 50 watts Kit $57.95. Wired 
$87.95. Matchin& Cover E-2 $4.50. 

HF30 30.watt Power Amplifier employs 4·EL84 
high power sensllivity output tubes In push·pull 
para llel, permits Wllllamson circuit with la~ge feed· 
back & high stabllily. 2·EZ81 IUll·wave rectifiers l~r 
highly reliable power suprly. Unmatched value an 
medium.power professlona ampllllers. Ki t $39.95. 
Wired $62.95. Matchln& Cover E-3 $3.95. 

Hf.32 30-Watt 1nte1rat ed Ampllfler Kit $57.95. 
Wired $89.95. 

HF52 50-Watl lntearated Ampllller with complete 
"front end" tacllltles and Chlcaao Standard Output 
Transformer. Ultra-Linear power amplifier essentially 
Identical to HFSO. The least expensive mean~ to the 
hl&hest audio quality resulting from distortion-free 
high power vlrtuatly absolute stablllty, flawless 
transient response and "front end" versatility . 
Ki t $69.95. Wired $109.95. Matchin& Con r E-1 $4.50. 

""°· MFSO ,. .. , upllfl•rs 

HF1212-Watl Integrated Amplifier , absolutely free of 
" &l mmi cks". provides complete " front end" faclll· 
ties & true fidelity performance of such excellence 
that we can recommend II tor any medium.power high 
fidelity application. Two HF12's are excellent !Or 
stereo each connecting directly 10 a tape head with 
no other electronic equipment required. Kit $34.95. 
Wired $57 .95. 

HFS1 Two·WIJ Speaker System, complete with fac· 
tory·bullt cabinet. Jensen 8" woofer, matching Jensen 
compresslon·drlver exponential horn tweeter. Smooth 
clean bass· crisp extend~ highs. 70·12,000 cps= 6 
db. Capacity 25 w. Impedance 8 ohms HWD: 
11" ll 23" 1 9". Wlrinc lime 15 min. Price $39.95. 

.----iiAii-coUPON-FORCATALOG ___ _ 
EICO~ 33-00 Northern Blvd., l .l .C. 1, N.Y. 

Show me how to SAVE 50% on profes­
sional Test Instruments and High Fidelity. 
Send me free catalog and name of neigh­
borhood distributor • 

Name ............................... 

A ddreu 

City ... Zone State . •·· 
5
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HF60 60-Watt Ultra Linear Power Ampllfier •. wllh Aero 
T0·330 Output Transformer, provides wade band· 
width virtually absolute stability and f1at1less tran· 
sient 'response. " •.• Is one of the besl·pertormln~ 
ampllllers extant· It Is obviously an excellent buy. 
-AUDIOCRAFT Kit Report. Kit $72.95. Wired 599.95. 
Matchinc cover E-2 $4.50. 

HF20 20.wau l ntecrated Amplifier , complete with 
finest preamp-control fac111ties , excellent output 
transformer t11at handles 34 watts peak power, plus 
a full Ultra-Linear Wiiiiamson power amplille~ circuit. 
Highly praised by purchasers, It Is estabhshed as 
the outstandln& value in amplifiers of this class. 
Ki t $49.95. Wired $19.95. Matchln& Cover E·1 $4.50. ---------------------

HF52, MnG 
tntesntd Alllpllflers 

MAY 1958 

Pnco 5% lughl'f in th.- \V •~I 

33-00 Northern Boulevard, l . I. C. 1, N. Y. 
Over 1 Miiiion EICO insfrumen#J in use the world o ver. 
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More on Thermal Barriers 
le seems as if everyone h.id an 1Jea for 
a therm.ti barrier to use wht:n solderine 
diodes, transistors, ere., bur T haven:c 
\'tt Sttn in print the obvious one thnt 
doesn t require a third hand or ocher 
special equipment of an>' kinJ. 

Instead of any spc:cial gt:ar. use rour 
long-nose pliers anJ keep rhem closed 
on the lead with a rubber banJ wrapped 
.iround the handles. 

L C. Johnston 
Mad 1son, \'<'is. 

Balancing Oucpur Tubes 
Many amplifiers. kit, borne-brew, or f.tc­
tOry·bwlc. conmin t1 pot for balancing 
output-cube static currenrs, but no pro­
vision for conveniem insenion of the 
merer. Since the milJiammerer has ro go 
in series first with one cathode and 
ground. and then wich the ocher, cwo 
circuics have co be a!ccrn:ttdy opened 
and closed bv uruolJeriag and resolJer­
iag leads until balance i; achieved, and 
the process repeated every rime oucpur 
ru~s an: changed. 

The diagram shows .a metering cir­
cuit d1ar can be msmlle<l in less rime th.in 
it takes co go lhmugh this mo nkev 
business once. The balancing pot show~ 
htrween tht cachodts works in con-
1unction with a fixed-bias output scage, 
but the swiccliing can easilv bt: adapte,I 
10 other arrangunenrs. The four-pole. 
chree-posicion rorary swiccb shoulJ be 
of cJ1e shorting type, to avoid rnomen-

6 

BtNOJNG 
l'OSTS 

lilrily open ing cubl l·1rcu m . ThL am 
plifier plays nor.malJy when the _,wicd1 
is in che cemer position. In posnion I. 
the cop current is mecernl; in pos ttion 
3. rhe bottom cube. Be sure 10 connect 
rhc S\\ itch so chat currenc alwavs llov.s 
thwugh the merer an c:he same J.irecrion. 

The b111d1n,g posrs for the mett:.r 
shoulJ be colur-..:0J1..d, reJ for+. hlnck 

tor , and ansulacc<l from che d1assis. 
If }Our 1unk box conrains a spare DC 
m tlli:unrnerer ol rhc: proper range, rou 
can i n -..,IJ or r1<'rmunu 11 I\• on chc fronr 
panl ~ -· .. • ,.u"'- • 

For maximum convenience:, place 1ht 
;wic .. h on 1op uf the: chassis and wire ic 
so c.hac in ci1h~r ot 1be meu:ring JX>Si· 
tions thL" knob pomcs co rht· cube being 
IDC'ilSU rt-.1. 

I I ugh Kenner 
P<:terborouph. Om. 

Color-Coded Connections 
The number of imcrconm.-ccions inv11lv<:'.d 
in che nveraAe h1-n system. which na­
rurall> indudt.-~ signal as wdl as power 
conncccioru. is surprising!)' large as well 
as comple:x. Nor o nl)' is there che 
question ot propc:r signtt l connections 
hut ofct:a the aJ.!1ciunal problem of 
speaker phasing and polarity of the 
power con neccions. In assembling secs 
fo r lrienJ~ or for om·'s own convenience 
ic is a gooJ idt:ti m use small spots of 
color co ind1rntl rhe pcoper mechoJ ,,f 
reasscmblr of thl sec in the evenr that 
ic muse be moved. 

This can be dtllll in one of several 
ways w1rhuuc mo mur.:b J ifficulcy or ex­
penst. An orJinary paper punch, usually 
of the I l -inch varie1), can be ustd to 
punch ouc docs of color from various 
shades ot ;1Jl1esive-bHcked cape, such as 
Myscick. If enough colors ace not avail­
.iblc:. similar results can be bad bv secur­
ing a supply ol pr<.-ssure-sensitiv~ labels 
from the sracioncr nnd using colored 
pencils or crarons to color tht.m, punch­
ing o uc the docs afte:rward. le is not a 
good idea w use colored cellulose: cape 
since the heat of rhe ser bas a reaJenC\ 
to deterior:.tte rhe adhesive in a yea~ 
or so. 

JI Junior buihls moJds, eicher planes 
ur trains, he will have a supply of dopes 
on hand of various colors chat can be 
uscJ in c:ht followin~ wa}'. Place a piect" 
ot wax pap<..r backing on the adhesive 

~1Je of a shore kngth of plastic dtctrical 
cape. Punch holes through c.he upe am! 
\\JX p-.iper every \1 in. or so and cue inm 
• ,-inch squares wicJ1 scissors. Rt:mon 
r11t backinµ and place these Jbovc chL 
JJds ~nd on the s l.. irc, of th<:'. RCA plu.us 

used. 111cse squares mar .tlso he phm:J 
on thl.' propt:r side of power plu,es anJ 
their outlets co insure proper poLtritJ 
tor mimmum 60-cps hum. Wh<:n th,\ 
Jrc in place 115« the: J dtcrcnc dopes m 
color tht ma~ke,I spms ~o char proper 
..:onnc:crions \\ill be 1nd1caccJ. Afrer the 
,lope has dcic.l, remove the rape and a 
near doc of color will hL cl1e rt:sulr. 
On cables cquippt:d wirh plugs at both 

cn,ls, such as thac rn11necti11g tl1L ourpuc 
of the preamp m the inpuc of di<: ampli­
hcr, the same color can he u5..:d ,ir both 
ends of the cable .inJ JI hoth 1ads. 

Those wbn rind 1hut th<"1 h,1ve oc­
casion to do chis oft<·n lor fricn,b in 
asse.mblin~ secs for chem m.t\ w.int tu 
invest in 1lte v1:rr wnvcnic:nr ~.-c 1 t 
scanJard RJ:.l~IA colors, pm <lUt in a 
near kir of tt:n honks wich seve:-rJI 
brushes, for .i littlt: ovu a doJIJr ( Gt·n­
cral Cement Nu. M;-. Color CodtnJ; 
Kir J. Tht·i J.n .1 u~Lfu I .iddicicm m chc 
''"rkbench for srnnd,1rJ codm1; j<>bs. 

FJ\\ard l. D~ll. Ir. 
Mill is, Mass. · 

.Magnetic Phono lnpuc 
le 1s probahlt: char many 0\1 ners of cbe 
H<·athkic \'(' A-P2 p reamplifier would 
rnrher have an .idd irional m.1,;necic 
phono input c1rcui1 than cl1L MIC input 
pmvidcd To com·t:r1 the Ml< mpuc co 

P HONO, it JS llt:CtsSill)· ro provide a 
loadin~ rc:-siscor :tccoss rhe Ml<" input. 
and co alter the ~decmr S\\ ic<.h connec­
uons so rh,1c che rurnovt:r :l!ld rolloff 
,ircuits .i.re .1ctive in the \llC posicion. 

If \'OU a.rt: building the I.it. omic seep 
22 I hluc wire m SD l 0). lnsread. in­
salll .1 jumptr from SDIO co SDI 1. 
This jumpc!r completes che rolloff cir­
cuit to ground in th::: MIC: posinon. 111 

step 50, omi1 the blue wire conncctiaµ 
SD I 0 co T5: chis is rhe connection 
which deactivace:s che ruraover b\· 
~rounding in the MIC position. lase;t 
a loaJing resiscor ( 22 K for GE car­
tridge) across rhe \lK input, from KS2 
co LG ( similar co seep 8~ ). 

1f che kic is alcead1 bui 11. ic 1s a fnirh· 
simple macccr to go back .<nJ perform 
che steps ouclined above. 

References a.re 10 the \'QA P 2 I nsc ruc­
cion Tiook dared 12-1 i-56. 

R. L. Browning 
Te.,.as (ir\-, Tex. 

Builr-in Lock Washers 
When drilling a ch~sis for swicd1c,, 
controls, etc., do noc remove the burrs. 
Thest: make excellent lock wash.-rs and 
\1 ill ho ld the: p:ms ci~htl). 

Frank S. Levi 
Charloue, N.C. 

Auo1ocHAFT .i\fAG.-v1:--L 

stereo 
tape deck kit 

M~~['i-K~~D 514395 

En1oy the wonder of Stereophonic sound in 
1our o-Nn home I Praclslon engineer"d for line per 

stereo equipment 
cabinet kit 

HEATHKIT MODEL SE-1 
1Pr1c:~ lo bC> !lr"iflouncoc 3001'\) 

lormance, 'his tape deck provides monaural·record /play 
back afld stereo olavback Tape rnechan1sm 1s supplied complete. You build onl·1 lhe 
ore;imoht1er. Features include two orinteo circuit boards-low noise Ef-86 tuoes in 
1nout stages- rmc ano n1-level lnouts- ousn-pull bias-erase osc1lla10r ior lowes t noise 
level-two cathOde follower ou tputs OM for each stereo channel--01.Jtput switch for 
lnstill"ltaneous rnMltorino from tepe "'hlle rccordln9. VU meter and P'tuse control for 
•:ditlng. Tape speeds 3"- and 7V. tPS. Frequency response ± 2 db <:0· 1?.000 CPS al 7~~ 
IPS. Wow and flulter less !hall ,3% Si1Jnal-to-nolse 55 db at less than 1% loial harmonl c 
distotl ion. Nt>RTB playbacil cqualizal ior Make 1our own high qualit1 recordings for 
many pleasant llstenino hours. 

Beautifu I ly designed, this stereo equl pmen! cab1 net has 
ample room provided for an AM-FM tuner-tape deek 
- preamplifier - amplifiers - record changer - rec­
ord storage and speakers. Constructed of x· solld­
core Phlhppina mahogany or select bir<:h plywood, 
beautifu lly grained. Top has shapeo edoe and slid ing 
top panel. Slldmg doors for front access. Mounling 
panels are suppheo cut to fit Healhk1l units with extra 
blank panels for mounting your own equipmen t. Easy· 
to-assemble, all parts afi3 precut and predrilled. In­
cludes all hardware, glue, legs, etc. and detailed in­
struction manual Speaker wings and cen ter unit can 
be purchased separately 1f desired. Overall dimensions 
with wings a:r W x 37" H. x 20- D. Send for free details. 

DELUXE AM-FM 
TUNER KIT 

HEATHKIT 
MODEL PT-1 ss995 

He~ Is a deluxe combination 
A M-FM tuner with all the ad­
vanced design features required 
by the critical hstener. Ideal for 
sterao applications since AM 
and FM circuits are separate and 
Individually luned. The 16-tube 
tuner uses three circuit boards 
for easy assembly. Prewi red and 
prealigned FM front end. AFC 
with on /off sw•tch- llywheel 
tuning and tunlno meter. 

STEREO PRE­
AMPLIFIER KIT 

HEATHKIT MODEL SP-1 
(Ptlc:r to be annou.11ced soon) 

Tnls unique two-channel con­
trol center provides all controls 
necessary In stereo applications. 
Build ing !llock design lets you 
buy basic smgle channel now 
afld add second snap-in channel 
later for stereo without rewiring, 
12 inputs each with level con· 
trol-NARTB tape equalization 
~dual concentric controls in· 
cl udino loudness cont rols­
bullt·m power supply. 

. / 

~ 

55 WATT m-FI 
AMPLIFIER KIT 

HEATHKIT 
MODEL W-7M s5495 

First time ever offered-a 55-
watt basic: hi-fl amplifier for $1 
per watt. Features EL-3J push­
oull oulput tubes. Frequoncy re­
sponse 20 CPS lo 20 KC with 
less than 2°/o harmonic distor­
tion al lull output throughoutihis 
range. Input level control and 
"on·off" switch provlded on 
i ron! panel. Unity or maximum 
damping factors for all 4, 8 or 16 
ohm spea~ers. 

12 WATT ID-Fl 
AMPLIFIER KIT 

HEATHKIT 
MODEL UA-1 S2195 

Ideal for st!lreo applications !his 
12-watt power package repre­
sen ts an outstanding dollar 
va I ue. Uses 6605 /E.l84 push­
pull output tubes less than 2°/o 
total harmon ic distorti on 
throughout the entire audio 
range (20 lo 20,000 CPS) al fu II 
12.watt outpu t. Deslaned for use 
with preamplifier models WA­
P2 or SP-1. Taps for 4, 8 and 16 
ohm spea~ers. 

For complete information on above kits-Send for FREE FL YER. 

HEATH COMPANY • a substdlaryfrgaystrom, Inc. • Benton Harbor 18, Mich. 
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easy-to-build 

high quality 

Look ... how simply you can 
assemble your very own high fidelity 

system! Fun-filled hours of shared 
pleasure, and an everlasting sense 

of personal accomplishment are 
just a few of the rewards. Heathkits 

cost you only HALF as much as 
ordinary equipment and the quality 

is unexcelled. Let us show you 
how easy ii rea lly is! 

(..,( lnatall a OOl .-tddtK:c~rh'om.ocket 
87 ("'5) to ~r..- 1,. OJI 1 l<S). Cw 1 .. 
a..- 90 OW lhey an Jn1 lone .._... to 
ttM:b •llCI d""u lk cc:widenH"r c loe4 to chu­
•I&.. o.~r ,,.. • lrn a.lrt...O, pt"ewnc 

) CDftfte<I • 410 Kil rul•IOf' (Jtl'°9.•lolet­
~Uo-1 ...... OOCUI 87 (SJ 12) 10 Bl IHSJ 
Mount •• t'IO.e to •hf: .soc.bi •• poulbJe 

Step-by- Step 
Assembly 
Instructions . 
Read lhe s!Eo 
1>1:rform the oo,;ratron 
•• • and chec• rt oft-
1t's 1ust that s1molPI 
These ola1nly·worded, 
easv·to follow s teps 
cover evcrv a'""mblv 
ooerallon 

Easy-to- follow 
Pictorial 
DiagraJnS ... 
0. tailed olctonal 
dia r~ms in {Our Heathkit 
construct1ori manual 
show where each 3'ld 
~very wrre and oar! 15 
:o bP olaced 

L earn - b y-doing 
Experience 
For All Ages .. 
Kil cor1strucl1on 1s not 
Or>lv fun-bu! II IS 

oducut1onal toot You 
learn about r11dio 
Pleclron1c parts and 
ctrc11its as you bu 11 
your cr.vn CQ~ orrer· 

Top Quality 
Name-Brand 
Compone n ts 
U sed in All Kits . .. 
Etectronrc comoorir• 11. 
useo"' Heathkit~ com~ 
lrom well known marru· 
tacturers with est 1blrsh,.J 
reputdllons. Your 
assurance of tong 1, fe 
ill'd trouble.free ~crv1ce. 

HEATHKIT 

bookshelf 12-watt 
amplifier kit 

MODEL EA·2 

NEW 
!';!'c Jre man, reasons ..-..n 1 lh•.i a·•ril .... ' 9 u~oh' Ht 5 il Ire· 

. dous dollar •alue You Qet man1 "•Ira<; not e•p~t::rJ at this 
orice level Rich. lull ran·1c. h•ah hdehty sound repm tJctrorr 
Wrth IOW diStOrllOn 3nd n()1;P , PIUS "rnOdl'rO" styfin(I, mO~ 
inQ II ~ultable fQr u<;r- in the open on a bookcase, or end table 
Look at lhe fealures offPrf•d b1 lhr- model EA-2; wit ranoo 1re 
ciuency response (20-20.000 CPS= 1 dbl with less 1h;in '% 
0 1~tor11on over !hrs range ar full ·2 1"31! output-its own bu.I' in 

preampl•fr'>r -"•lh 1iro.1s1on •or !h1<··· ~eoanite rnpuls ma I 

PhO• o crystal ohono ancJ tuner-Rt AA eaual zalron-<;.•pir1t•n 
bass ano treble lone con1ro1s~pcclal hum conlrot-a• t 11 

easy·to·ou1ld. Complote lnstrucllon~ and pltlonal dlagrarr 
<now where Cverv Dart QOl?S Cab1npt .twit has o;moolh t_.<JlhPf 
te~t11ri> ln black "ilh 1•1laid gold de<1gn Fro • oarel featur." 
brush-.J ootd lnrr and bull knobs '·""gold inserts For a real 
ound lhr I 'he EA·2 "'" ,..ore lt>M .., A • yo , e•oe=·aticns 

Shpg V.: 15 lb; • 

TIME PAYMENTS AVAILABLE 
ON ALL HEATHKITS 

WRITE FOR FULL DETAILS 

chairside enclosure kit 

NEW This beautiful equipment enclosure will 
make your hi·f1 system as attractive as any 

factory·buill professionally-finished unit. Smartly designed for maxi­
mum flexibility and compactness consistent with attractive appear· 
ance, this enclosure 1s intended to house the AM and FM tuners 
(BC-IA and FM·3A) and the WA-P2 preamplrfrer, along wrth the 
majorrty of record changers, which will fit in the space provided. 
Adequate space Is also provided for any of the Heathkit amplifiers 
designed to operate with the WA·P2. During construction the lill·oul 
shelf and lift.top lid can be installed on either right or left side as de· 
sired. Cabinet 1s constructed of sturdy. veneer-surfaced furniture· 
grade plywood )1• and y.· thrck. All parts are precut and predritled 
for easy assembly. Contemporary available in brrch or mahogany. 
traditional In mahogany only. Beautiful hardware supplied to match 
each style. Oimensrons are 1 S" W x 24' H x 35Yz" D Sh pg. Wt. 46 lbs. 

HEATHKIT 

high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner 1s your least 
exoenslve source of hiah frdehty material Ettrcrent orcu1t desron 
features stabhzed oscillator circuit to elrmrnate drift after warm·uP 
and broadband IF circuits assure full fidelity with high sensit1•ily. All 
I unable cornponents are oreatigned so it is ready for operation as soon 
as construction rs comoleted. The edge·lflum1n11ted slide rule dial 1s 
clearl y numbered for easy tuning. Covers complete FM band from 
86 to 108 me. Shpg. Wt. 8 lbs. 

MODEL FM- 3A $25.95 (with cabinet) 

HEATHKIT 

CE· 1T Mahogany 

TRADITIONAL 

CONTEMPORARY 

Be sure to specify 
model you oreler 

broadband AM tuner kit 

Tn1s tuner differs from an ordinary AM ~dro In lhat It has been de· 
signed especially for high fidelity. A special detector 1s incoroorated 
and the IF circuits are "broadbanded" for loN signal d•slortron. Sen· 
s1r .. 111 and setecltv1ty are excellent and Quiet performance is assured 
by a high s1gna1 to-noise ratro. All tuneble comoonents are preahgned 
before shioment. tncoroorates automauc: volume control. two outputs. 
and l..vo an tenna Inputs. A" edge-lighted ·rtass slide rule drat allows 
easy tuning. Your "besl buy" In an AM tuner Snpg. Wt. 9 lbs. 

MODEL BC-1A $25.95 (with cabinet) 

HEATHKIT 

master control preamplifier kit 

p ioneer In 

" do-II-yourself" 
electron/cs 

HEATH 

Designed as the "master control" for use with any of the Heathkit 
Williamson-type amplifiers. the WA-P2 provides the necessary compen. 
sat1on, tone. and volume controls to properly amplify and condition a 
signal before sending It to the amplifier. Extended frequency response of 
.., 1}'2 db from 15 lo 35,000 CPS will do full justice to the-finest program 
material. Features equalization for LP. RIAA, AES, and early 78 records. 
Five switch·selected inputs with separate level controls. Separate bass 
and treble controls. and volume control on front panel Very attractively 
styled, and an exceptional dollar value. Shpg. Wt 7 lbs 

MODEL WA-P2 $19.75 (with cabinet) 
bsldlary of Daystrom, Inc. 

COMPANY • BENTO" HARBOR 11, MICHIGAN 
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MODEL W-SM 

~-~ ~~~~ 
p rTTTr'I" 1'7~ HEATHKIT 70-WATT . 

high fidelity amplifier kits MODEL W-6M 

To provide yo 1 with an ampl111er 01 lop-l light performance. 
yet al the lowest possible cost, Heath has combined the 
latest design techniques with the h1gnesl quality materials 
to bring you the W-5M. As a critical llstener you wil l thri ll 
to the near·distortionless reproduction from one of the 
most outstanding high lldel1ly amplifiers available today 
The high peak-power t'landling capabil i ties of the W-SM 
guarantee you fal1hful reproduction with any high fidehty 
system. The W-5M 1s a ~ H you desire quality plus 
economy! Note: HeatJ1kit WA-P2 preanipli11er rPcom­
mended. Shpg. Wt. 31 lbs 

HEATHKIT DUAL-CHASSIS 

MODEL W3-AM I 

For an ampl1f1er ot increased power to keep pace with the 
growing capacities of your hiqh f1def1ty system Heatn 
provides you with the Heatnk1l W-6M. Recognizing that as 
loud speaker systems improve and ·1ersatil1ty 1n recordings 
aporoach a dynamic range close to the concert hall 1ts,,11. 
Heath brings to you an amplrf1er capable of supplying 
plenty of reserve power Nilhout d1stonion. rt vou are loo~-
1ng for a high powered amplifier of outstanding qualit

1
• 

yet at a price wel l within vour rea~h, the W-6M 1s for you I 
Note: Heathkit n1odel Vl/A-P2 preamplifier rPcorrimPnded. 
Shpg Wi 52 lbs. 

HEATllXIT SINGLE-CHASSIS 
MODEL W4-AM 

c~ 
HEATHKlT 

high fidelity amplifier kits 
One or 1he ~reatest developmenls tn modern h1-fi reproduclior was 
Im: ad•1ent of the Wllllamson amplifier circuit. Now Heath offers 
you a 20-v.·att amplifier 1ncornorauno all Qf lhe advantaoes of 
Wllliamso" circuit .,1mpf1c11y w1 tn a ouallly of performance con­
sidered by man~ lo surpass the orioinal Williamson l\ffordlng yo1.; 
llexiblht~ tn ce1siom installat1Ms, lhe W3·AM po,,er supply and 
amplifier staoes are on seoarate chassl• all0Nin11 lnem lo be 
rnoun!1<d side by side or one above the other as you desire Here 
rs a low cos! ampl1f1er of ideal v~r:Krt1f1ty Shpri, WI 29 lbs. 

HEATHKIT 

high fidelity 
amplifier kit 

MODEL A-9C 

For maximum performance and versati lfty at !tie lowest 
possible cost the Heathkit model A-9C 20-watt audio 
amolifier offers you a tremendous h1-f1 value. Whether for 
your home installation or public address requirements 
ttiis power-packed kit ans.vers every need and contains 
many fea tures unusual 1n instruments of this price range 
The preamplifier, main amplifier and power supply are aJI 
on one chassis providing a very compact and economical 
package. A very Inexpensive way to start you on the road 
to true hi-fi en1oyment. Shpg, WL 23 lbs. 

I 

In his search for the "perfect" amoh11er. W11tmmson brouuhl to 
lhe world ll now-famous circu11 whlcn after 'liyhl year:;, still ac· 
counts for by far !he largest oarcentaqe of power amplifiers 1n use 
today HP.ath brin~~ to you in the Wd·AM a 20·watt aniplrfter 1n· 
corporatlng all the rrnorovement• resulllng irom this unequalled 
background Tbousanos ot salislied users of the Heeth· 
kit Wiiiiamson type amplifi1;rs ar': amazer! by its outslandtno per­
formance For many pleasurn·lilled hours of hs:eninti anjoyment 
this Heathlu1 t$ hard lo b!!al. Shoa. Wt 28 las. 

HEATHKIT 

electronic 
crossover kit 

MODEL X0-1 

One o f the mosl excit ing improvements you can make tn 

your h1-fi system is the addition of this Heathkrt Crossover 
model X0·1. Thfs unique kit separates high and low fre­
quencies and feeds them through two amphf1ers into 
separate speakers. Because of tis location ahead ol the 
main amplifiers, IM dis1ortion and matching problems are 
virtually eliminated. Crossover frequencies for each chan­
nel are 1do. 200, 400. 700. 1200, 2000 and 3500 CPS Amaz­
ing versatility at a moderate cosL Note: Not for use with 
Heathkit Legato Speaker System. Shpf:l. Wt. 6 lbs. 

A UDJOCHAr'T MAGALTNE 

~ 
H EA'.fH KIT "LEGATO" 

high fidelity speaker system kit 

Wrap yourself In a blanket of high fidelity music in tis true form Thfl:I lo 
sparkling treble tones. rich. resonant. bass chords o'utthe sp~n:~~;0~~c~ 1 sh of percussion instruments In this masterpiece soun 
;: a In the creation of the Legato no stone has been lett unturn~d to brin~ 
.1~~·near-perfecl1 on in performance and sheer beauty of style. 'he secre 
Y f the Legato·s phenomenal success Is its unique balance of sound. The 

~areful phasin~ of high and low ffr2e0quoooenccy/sri_~~~st~a:~i..;~.~:~t~~lto~~~ 
! • ..•........ . ...... ! 

ooggan ride irom the heights o • 1 •

11 ~~ightest bump or fade along the way The elegant simplicity of style w~ 
complement your furn ishings in any part of the home. No electronic kno . 
hOw no woodworking el(perience required for construction Just follow 
clea~ly illustrated step-by-slep inslruct1ons We are proud to present ihe 
...eoato-we know you wi ll be proud to own itf Shpg. Wt. 195 lbs. 

MODEL HH-1-C 
(Imported white birch) 

MODEL HH-1-CM 
(African mahogany) 

: ... . .......... ...... : 

HEATHKIT 

BASIC RANGE 

HEATHKIT 

RANGE EXTENDING 

high fidelity speaker system kits 

MODEL $3 9 95 A truly outstanding performer for its 
ss.

1 
size, the Heathkit model SS-1 provides 

1ou with an excellent basic high fidelity speaker system. The 
use of an a· mid· range woofer and a h1.gh freq~ency spe~ker 
with flared horn enclosed In an especial ly designed cabinet 
allows you to enjoy a quality instrument at a very. !ow5;o~)· Can De used with lhe Heathklt "range extending ( -1 
speaker system Easily assembled cabinet is made of veneer­
surfaced furn1lure·grade ;,.s· plywood. Impedance 16 ohms. 
S11pg. Wt. 25 lbs. 

Froo Catalog! 
HEATH 

pioneer In 

" do-II-yourself " 

electronics 

name 

adoress 

clty c!. state 

Designed to supply very high and 
very low frequencies to nu out the 
response of the basic (SS-1) 
speaker, th is speaker system _ex- MODEL $ 9 9 95 
tends the range of your listening SS-18 
pleasure to practically the entire . 
range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su­
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 

COM p AN y • BENTON HARBOR 18, MICHIGAN 

c a bsidiary of Daystrom, Inc. 

D Please send the Free HEATHKIT catalog. 

0 Enclosed 15 25c tor tne New HI-Fl book. 

Don'I :Joori•e •1ourself of 
the thrill or hluh ftd,.lltt or 

the pl"8s ire of bulldinJ 
1our own equ1pmPnt any 
IO~Jer Our lrce catalQ\I 

lists our entire line ol kils 
will compl.ete schema\Jc;, 

and spec1fication~ 
Send lor 1t !oday I 

~~~~~r 'HE FOLLOWING ~;:: • 

1 ·ou. I 
PRLCE 

T r 



REVERBERATION UNIT 

L'luon Compan)' is markeling lbe Model 
( -2 reverberauon unil, which is design­
...d co produce an illusion of stereo pres­
ence withou1 the nL'Cess1cy for dual 
channel inputs. 

The U-2 is connecu:J t0 1he oucput 
of a power amplifier in a convemional 
sysrt:m, and providt:s a comrolled phase 

Stereo effect from 111011tJ11rtJI wurce. 

sbih over tht: auJio mngc. Its ourput is 
fed ro an auxiliary amplifier and speaker 

which may be J radio or phonograph) 
.md, according co the manufacrurcr, the 
rt:SUlc simuJa1es the effect oht:tint:d wi1h 
more cosd~· stereo inst:tllauons. Price· 
~ 18."'5. 

STEREO MAGNEMITE RECORDER 

A stereo version of Amplifier Corp. ol 
America's completely sc:lf-Po\\ c:n:<l lighc­
weighc precision tapl rcc:orJer, the 
Magnemite, bas just bc:en ;tnnounccJ. 
Three single-spt:ed moJcls of the Sttri;o 
\fag"emile are: available: ) ' 1 ips, 71 '.! 
1ps (meets St:ComlJ.r} ARTB sund­
ards). and I 5 1ps 1 mctts prim~· 
NA R TB sranJards) \XI ugh mg only l -
lbs. and with dtmcns1ons of 81 .! by 11 
hi I 0 in., the Sterto .MagntmHe has bac. 

Ughttl'eight />,,rluble fltreu recorder. 
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c.:r)-opcratcJ .!uJI recording and pfJ,·· 
back Jmplihcrs. Batteries are said co Las1 
I 00 orcmting hours. 

InJcpen.!en1 gain adjusunem is pro 
v1dtd for c.-ach channel, with provmon 
for stereo hc:Jdphone monitoring. Our­
pur of the recorder can be used to drive 
ordino[} srcrt0 or monophonic amplilicrs 
or control unics. A removable Bywbc:el 
mainrains .1 claimed flurter conrcnt of 
0.1 c;. ovc:r a full winding cycle of rhi.o 
spring-Jnven mocor Recordings ma\ h<: 
mJdt whik the machine is in motion 

HEATH CATALOGUE 

Sc\'erJI new rcci:mlr added proJuu~ 
bring thl 1ot:tl number of Hrathkits ro 
wdJ over 100. All are described m th<.: 
lJtc:st rntuloguc.:, Jvailablc:: free of chnr~c. 
from the: l lcath Company. Kie.~ indud~ 
hi-fi and amoc~·ur radio equipment of all 
rypi:s, :tnd J complete line of le:\! 
r.:quipmcnt. 

ACOUSTIC RESEARCH AR-2 

The .)lode/ / JR . .:? speaker system, \\ith J 
I 0-inch woofer anJ rwo 5-inch rwctrcn .. 
IS onl) 1~1 2 by 21 by 11 ~:; in. over-

. IR.-2 1s '"' auuut1c-s11spe11sio11 1_y1tc111. 

JU, )ct che manufacrurer inviccs direcc 
,\ B compJrison with sysrems of an} 
size anJ considerably higher price. Air 
sealed within the enclosure provides the: 
dJst1c rcsioring force for the woofer, an 
.irr.m~cmem dtsi;meJ co reduce bass 
harmonic J1srortion. This acoustic sus­
pension syscc:m 1s the same as is us<:.! 
in the A R-1. Bo1h systems ;ire products 
of Acousuc Rc~c:Jrch, Inc 

H. H. SCOTT 99-D AMPLIFIER 
Th.- price of \lode/ 99-D, a 11-WJrt (On 
1rol amplifier from H. H. Scorr, lncor 
porJtL-.l. 1s SI 09 95 c.isc of the Rock1.-_~ 
- not !>99.95. as was announced m our 
Mardi ISSU~ ( p. 11 ). 

E-V STEREO CARTRIDGE 

Elc:nro-Voice !ms ::announced producrion 
ol a low-cos1 c~ramic stereo ca.rmdg1: 
tor p!J1back ot rhc 15 ' -15 \'\'1:strcx-

S) s:cm sct:n:o discs. It as said co be 
c:ompatible with monophonic discs, and 
virrua!Jy to eliminate the vcrucal rumble 
component from the s1ereo playback. The 
cartridge 1s provided with a diamond 
St) !us ;tpproxima1ely haH che size of chc 
orJm:irr one in use now. Cost of rhc.: 
carcridJ?c is S 1950. 

FM TUNER - KIT OR WIRED 

EiC.O's HFT 90 FM tuner is availJhk 
either completely wired or in kit form 
wtth prewired, prealagnt:J from end. 
Performance fearures include an "crt:-
1ronic · indicator for accurate tuning. 
fly-wheel mning. automauc gain conrrol. 
hroad-banJ ratio dc.wetor. full-wave rec­
uficr, and heaV) filtering. A 300-ohm 
input, oucpucs for cachodc follower and 
muldplex, and controls for TUNING :inJ 
VOLUME are prov1Je.!. Scnsit1vi1}' is saiJ 

! ... - . --. . .... 

I ,\I l1111er is eqm pped ff.Jr multiple.\. 

to he l.S µ.v for 20 Jb quic11ng and 2.5 
µ.v for 30 <lb quieting, wnh full llro111ng 
from 25 µ.v; sta1ed frequency rcsponst 
1s = I <lb from 20 t0 20,000 cps Other 
m.1nufocrnrer's specs include. IF band­
\\ 1J1h - 260 Kc at 6-db pomcs s1a­
h1l11y - maximum drift of 20 Kc from 
cold scare. stable after .1pprox1ma1t:I} onL 
rnmuce: and hum - 60 .lb bcfo\\ I vol1. 
In ki1 form, the tuner i~ S39.95. und 
\\ in:d, 11 1s $65.95, a cover for ir cos is 
s) 95. 

FISHER 30-WATT AMPLIFIER 

hshc:r's new l\fnt!d rnn hiµh-fi.!daty 
.1mplifier is dc:signeJ co supply 30 watcs 
o f connnuous power with ~o \\ans on 
pc.tks. The s1abilicy of the amplifier IS 

~11.r ro Ix· cxcc:lknr becaus..: of conirollc,I 
frcqut:nn response above aoJ bclo\\ tht 
Ju,lihlL range. wi1h good tr.tnsiem 
chJraCterisucs under aJvcrsc: condiuons. 
A1.cor<ling ro the maaufoccun.:r, h:.1rmon11. 
Ja,mmon is lt:Ss 1han l <'( ar '\O waus, 

Por more informa1io1i abo111 an'Y of 
the prod11ctJ 111e11tioned tn r1t1dio-
11ews, we Iflggen Jhat you make 11se 
of the Prodtw lnform1111on Cards 
botJnd in al the back of the maga­
zi"e. Simply fill out the card, g11 mg 
the name of the prodtJcl m uhich 
,-ou're interested, the manufact11rer'J 
name, and the page reference Be 
Iflre to p1JJ down ,om· t111me a11d 
address too. SeT1d the cards to 11s and 
we'll iend them t1!ong to the 11utnu· 
f t1ct1!fors. 1\1ake mo of thi; special 
ser11ice; sa/'e postage and the 1ro11ble 
of making illd11 idual i11q111ries to 
a -rmmber of diff ere111 addreues. 

Al'UlOCRAFT MAGAl'l'l 

Jmplifier supplies - (I mills 011 /Jl'tJl..s. 

wnh in1::rmodulation J1st'.'mon lc:ss 
dun 1 r, at ,o \\;tits p<.-Jk .inJ wi1h in 
Judihlc hum anJ nc is · t\ p1·~h·pull 
power·amplihcr sca.ge with rhrc.:t: fccJ­
h.1ck loops for Jo\\ inccroJI impcJJnCc, 
chc: Fisher Z l\lalic variable-J::ampmµ-foc ­
cor conirol, :.ind an impt:J:rnce-mu1d1ing 
~\\ i1(h for 4-, 8-, anJ 16-ohm ~pt:akc.:r 
w~tc.:ms ,uc included. The conrml p:.ind 
is br.1ss-pLtcni and a marching ca,gc is 
JvailJblc. Dimensions o t chc 100 :.ire 
11 an widt by 15 I 2 ,kep b} - high 
Th~ prict IS S 11 9.50 I slighil} higher 
an the far \Xlesr I 

BASS-REFLEX CABINETS 

\~sc.:mhlecJ bass-rellex cabmers :.i re ::ivail­
.1hlc in two sizi:s from Country \'{ ork­
o;hop. J\laJt- of soliJ pop!Jr, these c.1bi­
ncts hJvc brass·cipccd lci::s :ind arc 
,,mJ1.:.!, n:aJ} co finish as you '' 1~h. The 
tront panel h.IS cutouts (or a 1 2 inch 
spcJkcr and reflex \'t:nt. or can be sup­
plic:J w uh cutouts o orJu. Bith ub1 
n1:1s .He 16 in. deep and 29 in . high 
41\-L r-Jll the 24-inch·wide unn co~cs 
'21.IJ'>, an.I the: moJd 16 in. w1d<: com 
",., 95. 

BOGEN FOUR-SPEED PLAYER 

Lower 1n price than pcccedin~ mo.lei~. 
rhL \lot/ti R-2 I manu:.i l record plJyer 
!us hccn improvc:d in pcrformanct-, :JC· 

,or.!111.i: 10 the David Bogen Comp.in}. 
The B 21 can pli)° an} recorJ up 10 

11 in. in d1amccer. and ea(h of the four 
\lJn l.ir,J ~rc:eJs can be varieJ \\ uhm 
.• 5< range lw the user. Simple and 
I' ,,itivt: s1.;rc-sc~p provisions, a serrated 
ruhh<:r 1urncable paJ, a four-pole mocor, 
.tnd :.i uni,,ersal plug-in heJd are also 
kJllH<:.J. 

!'rice of chc B·21 is $25.95 without 
J ,.mrid,a;e. Ir is available equippc.! 
\\ nh v.mous cartridges and Sl\ Ii at hi~hcr 
pril~\. 

Or. Paul White, 
Composer, Educator, Conductor, 
Eastm;m School of Music, 
Rochester SyrnphOny Orchestra, 
studies a new score. 

INTEGRITY 
IN MUSIC 

The fine and capable musician lends 
not and takes not Crom the music he 
performs. To the best of bis ability he 
remains within the framework set by 
the composer. 

Fine and capable audio equipment 
lends not and takes not from the per­
formance ... the Stromberg-Carlson 
RF-4 71 is a perfect example of this 
objectivity in reproduction.. I ts great 
frequency range, its wide dispersion 
pattern, its clean, uncolored response 
evidenC'e honesty in reproduction.. 

Study the specifications below- listen 
to the RF-471 a t your audio dealer's 
-and form your honest opinion. 

The STROMBERG-CARLSON RF-471 12-inch Coaxial Transducer 

POWER HANDLING CAPACITY: 
Woofer-more than 50 walls 
Tweeter-32 watts 

FREQUENCY RESPONSE: 
Wooter-30 to 2,000 cps (In Slromberg.Carlson 

Acoustical Labyrinth• 20 to 2,000 cps) 
Tweeter-1,500 lo 15,000 cps 

1.M. DISTORTION: 0.6% 
200 cps and 7,000 cps al 4.0 volts, 1:1 ratio. 
Th is Input corresp0nds to an Instantaneous 
power Input of 6 watts. 

POWER RESPONSE: ±4 db 

VOICE COILS: 
Woofer 1 •,,.1nch on aluminum form 
Tweeter '{6-inch on aluminum fonn 

MAGNET STRUCTURE: 
woofer- 20 oL Alnico V 
Tweeler- 2.15 o-z. Alnico V 

nux DENSITY: 
Wool er-11,000 Gauss 
Tweeter 8,500 Gauss 

IMPEDANCE: 8 ohms 

DC RESISTANCE: 6-26 ohms 

DIMENSIONS: 
DISPERSION: Oiameler-12.,_ Inches; Depth-7V~ inches 

Wooter-180° 
Tweeter-1ooo Weight 11 lbs. 

R£SONANCE I N fllEE AIR: Woofer- 50 cps PRICE: $49.95 (Zone I) 

" There is notlr ing fin er than a Strom.berg-Carlson" 

For specifications and information on distributors, write to: 

STROM BE RC.· CARLSON 
A DIVI SION OF GENERAL DYNAMICS CORPORAT ION 

1436c N Goodmar> S1tH t • Roch ester 3, N . Y. 

Electronic and communication products for home, industry and defense·· 
including High Fidelity Consoles, School. Sound, lntf'rcom and Public Address Systenu1 
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"University speakers 
were top performers 
on our Hi-Fi Holiday* 
Concert Tour" 

FRED WARING 

"I hadalways dreamed of ap I ·· h.fi ch· · 
Lhou h . .P png •· te ruques to our hve concerts . .. but I hadn't 

. g t It c~uld be accon: plished Lo my satisfaction. I presented the problem to UniversiL 
e
1
ngrneers ~n~r LO launchmgour mosL recenc nation-wide tour. Result? UniversiLy provideX 

t 1e mdost stirrhmg ~ou_nd. I ha~ ever heard in a concert hall, so dynamically effective thac we 
name our s ow H1-F1 Holiday.' 

" "Hi-~i H~liday ' made sound hisLory ... it was sound success-and we plan to re eaL the 
tour. Umvers1ty desen•es a low bow for their con tribution to the s f p I 

r uccess o our s 1ow 
-a top pen ormer mosL welcome LO share the sLage with The p l · • . . . . . · ennsy varuans anytime." 

Fust mc/1 ln1e stage prefc11tat1011 i n musical anrl high fide/i f)• history. 

..... ............... .. ... ............................ .... .............. .. ........... 
AND HERE'S WHAT FRED WA.RING'S CHIEF ENGINEER HAS ........... • .. . • ..... .... . . . . 
··F d , TO SAY .. . 

re .Vari~g·s 10-wed . 'H i-Fi H o liday" needed loud-
~pcake~ which ~,·ould withstand the a buse o f a gruel­
ling 200-500 miles per d ay in a rrailer truck. The 
~peakers had to be easy to set up io thea ters, audito­
rrnm~ a.ncJ eveo la rge, hard-surfaced gymna~iums wh ich 
ea ch night, would b e phy~ica lly a n d acou~lically dif: 
fcre n t, yet produce high fidelily sound that would make 
C\'ery seat "fm nt row center.' 

AUDIOCRAFT ~fAGA/.J;-.r: 

Readers' 
Forum - - -

Gentlt:men 
.. t am a new suhscrilxr 10 At ·010 

<.RAFT having just become on:rwhdmeJ 
by the possibiliries of high-fidtlit\' re· 
proclucuon 10 the fall of this ycnr Sine.­
then, l h.1vc r<.':lcl all of your (MSt copies 
I which arc on fi le at the local public 
library J. l'vt: avidly read e"Jlh page and 
· aJ" of each issue anJ ahhough not surc 
at .ill of an) rl-all} technical reasons. 
ic..'Cl a Larue more ablt: 10 juJgc. equipment 
!com the many arrides of yours I ha\•e 
rcad. for those of us h.1ving to builJ 
our outfits from kus and on limited 
funJs, your articks hJvc proved mosr 
,,1luahk 

Russel W. V ,m orman. ~l.D. 

Pc.·uru, JU 

Gcntlcm~n: 
As J ~1..rmus ~tu.lc.:nt of JuJio 1 tor Jbout 
a yea1 now 1 and a recenc ~ubscribcr 
.iltcr si" momhs of newssmnll huying of 
At 010< RI\ r T, J wJSli to exprcss m~ sin­
cc:rc appm,.il JI1d Liking for the con· 
1cn1 of ,·our m.igazine. rrom th~ sraad­
poinr ol ont 1mcrcsted enough in rhe 
subjl'Ct h> want co know what mJkes 
chinJ!s t1ck. ro keep abreast of new 
Jcvelopmcnrs. nc\\ produces .ind chink­
in.1.t on the same, anJ who wants m learn 
cnoui.:h tn huild kits and assemble com­
l'<>ncnrs wuh authority - AL'UIOCRAf'1 
hJs lL1Jn\ ol che answers in ns vuieJ 
rnntt:nr I pJrticularl~ enjo\ the opinions 
exprcsS(:J 011 new proJucts anJ 1our 
in.ti\ SI\ of some of chem. also your re­
' ic'"" s of rtlOrJs. In .ids rq,;Jrding m:w 
rccords rh~ wriccrs' supcrlat1 vcs ore o fte n 
misk01dmg and che opinions borh mu­
~icullr and tt:chrucallr that your revu:wer 
l.!JVCS are a 1:uidc that one fccb CJn hc 
uusreJ 

~nuc:men. 

ChJrles Munro 
C.arpinteri.1. Glif. 

Why al l the tuss aboUL m.1king louJ. 
~pc:akers inconspicuous such as painring 
che born of the midrange and rwecrer 
hlad..! In my opinion. a wcll-engmeercd 
speaker is a thing of bcautr. and if it 
were (lract1cal. m\ speakcn. would be out 
in the oix:n for atl co see and admire. 

Lee me add, however, th.u the opinions 
expressed in rhis leccer arc noc shared 
by m\· wift. 

Ron,llJ tl" .irt 
Dem it, ~Itch. 

Stereo-Disc Compatibility 

T l IE HO-ITEST SCBJFCT in .1ud11 
1s sull s1ereo disc recorJs. In thl 

miJdlc of .March. as this is bc1n~ wriccen. 
then; 1s no longer any douhc concerning 
the standard method b1 which stereo on 
discs wi ll be accompli~hed - it will be. 
bas1call)·. the 45-45 S)'Stcm prOPoScd br 
Wescrex. W hat iI ~IDJ.\ argued heacc;:dl} 
is 1he qucsuon of comratibih~. ancl 
"'11h good reason. 

In a conveotionaL LP record all the 
inform;moa 1s recordeJ t:uerally; therL 
is no vertical movemcnt of the cutter at 
an auJl(l we. Ideall>" a p1d..up srylus 
co rla) such a record should have to ht 
ablc IO mow only in J later.ii Jirenion. 
Bue because the cutting sn lus IS shapeJ 
liko: .i poinrcJ chisel, tbe ,i;rOl)Vl becomes 
narrowLr at high cutciog \'elO<m as thL 
~!) lus moves sharply sidu\1~ The play­
ing ~I) lus, which musr luv<: .i gcncralh 
circular cross secuoo to minimize record 
wt·.ir, is forced upwarJ slightly as 1hc 

~-----I 
ro1f N6 · 'tfS1IN6. ---------

V-slmpcJ groove narro" ~. TIK cff1:u 1s 
part icularly pronounced row.uJ the in­
s1ck of the record, whefl the smallcr 
djamccer r..-sults in slowct lmt;1I groove 
motmn th.it acctnruat..-s chc sharpntss of 
the lareral excursions. 

Still, the venical excursion cap;1bilin 
required o f the playback sc>· lus for lacer­
aUy recorded discs is cxtrcmcly minute;:. 
Designers of pickup cartmlgcs have con­
ccncraccd o n obtain.in,!? linear srvlus mo­
rion m 1he lateral plane:. togecher \\ ith 
mmunum d\•namic sC\·lus mass aml !ugh 
lJtc.rol compliance. Thcsc prO('(!rtid> in 
the: vcmcal plane h.:1vc: bec:n usualh 
c:oosiJerec.l ro be unimport.int, so Long 
.is che scylus could move vertical!} .1 bit 
:1t hig h frequencies. Conscqucnch-. varia­
tions in chesc respects among cartridges 
of Jiffcrt:nt manufacrure havl been con­
sidcrahk. 

SccR"<> Jiscs have quite a J1ffutm set 
of plarback rc-quircmcnts. Tht informa­
tion represented by the vertical com­
poocnc of groove roouoo 1s just as im­
portant ns thnr of lateral mmion, and 
- more i.mporrnnc from che; compaci· 
bi lir1 vicwpoint - vcnical groov<: ex­
cursion~ art verv much greater than in 
convcnr1onal LP s. Am stereo playback 

~Jrtncl.l;L 1dl-ally ~hould hJ\'c:: a :.cylu~ 
mcch.101sm with just JS much compli· 
JOC<: and excursion capability, and jusc 
as lo\\ dynamic stylus mJSs, for motion 
m an> given cLrccuon as for mouon in 
,In) othtr direcrion. ProviJ ..-J scereo· 
pickup Jcsigners succceJ in kctpin);: 
tht:sc properties com panihlc m magn 1-
IUllt to the correSPooding IJ1cral prop­
cmcs of our best prc:sem-da\· pickups. 
the new unics caumh \\ i II ht: able t< 
play conventional LP's; thq may e\'cn 
do .i better job of it th.in our old pick­
lll'S. Thl·rc is no qul~t1on on rhis aspeu 
nt compacibility. 

The Jisagrtemem CODlcrns "hether 
or noc scamlarJ pickup~ l.ln he. and if 
'° should h1:, uSt:d m play srereo records 
,\t first thought the answer woulJ seem 
m ht \cs. smcc m-ph.1sc compQncms ot 
1he two srereo channel\ pro.luce ldceral 
modu lrmon of che Stlrco· rccord groovl 
·\ siand.trd pickup, rcsponsivt: only co 
IJternl groove motion, woul,J obtain J 

rnmposite monophonic signal from tht.' 
,tl rl-o-Jisc grOO\'e. Thl rrouhlc is ch.ic 
1hc St\ lus, evt:o whjJe producing ourpuc 
>nl\ for Lhe lateral u1mpon1:m. must 
lollow the vcrucal comronem as wdl. 
1\ lan1 conventional pkkups can do th1) 
hur, in Juing it, wi ll 1her wear Lhc 
r..-lord c;:nough co SPoil 1c fo r furuce 
scerl'O playback? Will thc rc.-cords scan..! 
ur under repeareJ use cvt:n for mooo­
phonic rlaybad? H ow serious is tht 
loss of qual111 wh1:n a srert'<> dtSC, com­
par\.-d to .1 coovcmionJI LP of the same 
thmg. is played by a monophonic car­
cridge rhat is sriffer than average in the 
vNric.il p lane? 

No one really knows cbe final answer~ 
co these qu<::stions. Bue they are 1m­
porunt, bt:eause ther will determine 
how long record companies will have 
co issue both monophonic and sccreo 
""rs1ons of each new release. and nc 
rnrc.lingly how long w i: wi ll have to p;t) 

premium prices for che srt:reo versions. 
There is a sharp Jivision of opiafoo 
'<Jme recorJ companies have commmed 
chi:m~clves co dual lmcs. while others 
h.ivc stat('l( that they arc not decided. 
or found no problem of compatibili t} 
JOU will change over completely w 
SICICO J ISCS. 

&ginning Vt:!} soon, AUDIOCRAF1 
\\Ill publish a scric:s of articles on thc 
results of cests made co determine some 
rractical answers co 1he qm:stions of 
sccreo-.l1sc compacibili~· - R.A. 
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I N GERMANY, so I've read, "3-D 
Klan,(" is the expression employed co 

describe a fine audio system . Tr's roughly 
synonymous, I gather, to our "high fi­
delicy"; at lease, what our high fideliti· 
meant before it lx.<gan to Ix_. used as a 
label for $39.95 phono1,?raphs. In any 
event the expression has an in1ciguing 
sound, an<l ic connores, co me, low <lis­
tonion, level response, an<l smooch 
lim:nability. And no portion of the 
.i.udiblc range is more in need of 3-D 
Klang than the very important middle 
rani:c. 

I realize char the primary concc::m of 
chc audiophile seems to bt: the bass­
lhar p:irr of the audio range containing 
what arc referred co half-facetiously, 
yet with some justification, !IS the "ex­
pensive n0tes. Usually, though, he 
perseveres, and despite a bewildering 
number of choices avail.ihlc: he finalh· 
selcccs a suicable bass enclosure:-. . 

Presumably the b!ISs has been taken 
care of. Bue what of the rtst of the 
audio range? If we think of music as 
analogous co a gre-at cathedml, we have 

Build this 

of the saints - all these. and more. rep­
resent the middle range of music. 

Now, viewed in this ligh1, ic seems 
desirable co pay some attention co proper 
middle-range performance. This can he 
Jonl q•1ite inexpcnsivdy as follows: cake 
the middle-range frequencies out of the 
woofer enclosure by selecting a low 
crossover point. install a tuned filci:r in 
series w1Ch che voice coil of the miJdle­
range speaker; and finally, mouor che 
speaker on a small sand-fi lle<l baffie 
placed on cop of the woofer enclosure. 
Removing the mi<ldle-raoge frequencies 
from rhe bass enclosure allows the 
woofer to handle ooly the low bass 
w1thour leapfrogging back and forch 
with th<: middle-range speaker in the 
rrouhlc:some ocrave becwcen 350 and 700 
cps. Of course, if rhe crossover is higher 
chan ..,00 cps. the rwo-poinc-source 
effect can be even worse. The runed filter 
will llarri:n the worrisome peaks that 
occur so often in both direcc-radfator 
and horn-c1·pe middle-range speakers. 
I know that these are somc:times rtferrc<l 
co as .. exciting presence peaks", but that 

fig. 1. ,,fo1mling board for midrangt 
speuker .md filter built b) lhe autbor. 

range because it mJtchc:J mr conc:-crp .. 
woofer. If you have a horn for the bass, 
you'll probabli want 11 middle-frequenq· 
horn too, although a horn for use with a 
325-cps crossover will be quice larg<:. 

The baffle for mi· middle-range con ... 
shown in fig. I, 1s a simple 2-bi•-2-foot 
p1c.-ce of 3.J.inch sand damped plrwood. 
Lr m1ghc be larger hur it should not ~ 
ani smaller: a 2-fom-square sizt: has an 

h )' Let: Beed a 

Presenee Filter 

complcccJ only the foundation. If the 
topmosc half of the spire repn-scncs the 
extreme treblc range handled by a rweer­
cr, all chc rcsc is lcfc to the middle-range 
reproducer. The scaint:d -i.dass windows, 
rhe mighty rillars, the cower with the 
sonorous bells. the altar with the flick­
ering canJlt.s, the navl 1\lth the starues 

I ig. 2. ,1 closer rieu of lhe filtH 
shou•s coil, capaetlor. 1111d resislor. 

t6 

' 

to s1nooth and hnprove 

your 1niddle - range resp onse 

is cenainlr a mauer of opinion. I be­
lieve: a rise in the 2.000- ro i,000-cps 
area 1s always undesirable and ouc of 
place. If you do nothrng else suggested 
io ibis Llnicle but make JnJ install one 
of these filters, I chin!.. you'll be glad 
you gave it a U'). 

As for moun11ng the middle-range 
speaker on a baffle separate from the 
woofer enclosure- there seem to be 
ver~· good reasons tor doing so. You can 
then movc the: baffle back ,ind forrh un­
til rou gee rhe sound sou rec of each 
speaker in the vertical plane. With 
both sp<.-akers bolted to the same baffle. 
this is in many Caso 1mpomble. \Vhen 
the sound sources of hath speakers arc 
nor as nearly as possible coplanar, rou 
m1.i,:hr notici: some sli.uhc phase dif­
fcrtnces ( pamcularly with a low cross­
ovi:r frequency). Also, the b;tck wave of 
t11e SfX.-:iker (if a cone type) can be 
uulized, the walls accing in a fashion 
analogous to an orchestral reBecuvc shell 

I used 11 direct radiator for the middle 

acoustic cutoff nghc around the electrical 
c.rossov1.:r point. The baffie is .mached to 
;1 san<l-weighced hasc and has a simple 
stick, accing .is a prop, which rescs a~nsr 
a board secured co the hack o f the basl. 
Th is hoard holds the tuned filter men 
uom:J earlier. 

Fig. 2 is a larger v1tw of the hltLr. 
anJ fig. 3 is the schemacic. The filter 
1s runed ro about '\ 500 er~ anJ is n:r, 
effeccive m removing ix-aks around, and 
m borh s1Jcs of. this fr<:q enq. Th~ 
rangt:~ bdow l ,000 cps anJ above 5,000 
cps arc affected little if Jr alL An oscil 
logram showing its re-allv rtmarkahli: 
smoorhing effl'1'.t is sho" n in So11nd R e­
prod 11cr1n11. • If \'OU think ) our resonant 
rx-ak is highi:r in frequcncv. use the same 
values for the resistor .inJ capacitor but 
use a coil of lower ioducunce. The re­
sistor can be made variable: in value to 

adJusc the amount of peak suppression; 

•c A Briggs, Sos,;n./ ll.cpruJ111.1u; 11 Yurki.hirt" 
ll)H pp r-'>O 
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J 50-ohm, 25-wacr rheostat will serve 
vcrr well. 

Figs. I and 5 show the lai·ouc of the 
haJJle, subjcu. of course, to any ch.angc:s 
nccess.ir~ to make ic fit your m 1ddlc:­
ran~c unu. The curour should noc be 
in ~the tlnti.:r of the haffic:. Ix-cause 
\~'::aker' •;o plale..I usualh give.: very poor 
Jcou~Ul r<:sulcs. Also. a Spt.-aker mounted 
ni:•H the.: bonom of the baffle i' c!osec 
to UlL woofer, which ht·lps to e11mmatc.; 
anv cwo·,C>urcc: sound elfocrs. 

Consrrucc1on of the b.ulk 1s quite 
simple All chat is rcqwced is co nail 
)trip) of clc:-Jting ( approx1m.i1dr 3 , b~ 
11 1n. 1 around the t"dgc.:s and nll the 
rn:losed space with <If) ~Jnd. Thi:n. 
.1fter pu111ng gun-type calkinJ.: compounJ 
on cop of che clcauog, add ;i mp. T_ usi:~I 
1 !l-inch har.Iboard foe the !Op, which IS 
ob1;un.1hlc from .my lumber vard ac less 
than ;1 dollar for a pit-cc 2 b} ·I ft. in size. 
The lurJhoarJ is nailed sccurd1 in place 
anJ th.u 1s that. You·ll nollCc thac I cut 
off all lour cornt:rs of thL baffle, which 
isn't necessarl'. 

After this, the baffie is mnunteJ wich 
wooJ screws co a weighted bas<: nbour 
8 111 "iJ(;. I' 1 2 in. long, and I ''I in. 
chick. rhi: hasc can be madl o( a sand 
sand1\ 1ch built in the s.imc wa~. Jc is 
made so thJt the bafik, ~hen mounted. 
ult' h.Kk slighth•. T hen a suck of wood 
1s cut .is a brac

0

e for tht: h;tffic (which 
1\ mc1dcratcl~ heavy). This stick rests 
a~a1nst a board secured with wood screw$ 
1~ the hack of the base, on which I haw 
mounted chi: runed-tilcer componencs. 

Thi~ more or less completes the car­
pcnm \\ork. All thac remains is to drill 
rho: hoks co be uS<::d for mounung the: 
speJker The speakt:r, when mounred, 
can be covered in the back wi1h a porous 
doth 11 hich acts as ,l dust catcher, yet 
offus the ~pc-.tker's backwave very Licdc 
opposi uon 

Thl crossover network is. to mt, om: 
11f tht: most fascinatin,!t parts of a speak­
er ~y~10.:m The.: nerwork sho11 n in Fig. 

llJ\ 
l~PUT 

Fig. r.. fichemalic for H(l·CPS crosso1•er 
mint uir-u1r1• cQi/r um/ r1il cupacitors. 

6 is a parallel. 12-db pcr-occavc cype. 
using air-core coils and oil-filled ca­
pacitors. This is the t) pe u~ed 1n man} 
of the.: very besr S[X"'akc:r syscems. We 
need 1wo coils and cwo cap:icitors for a 
rwo-way crossover; the values shown arc: 
for a 16-ohm speaker system crossing 
ov1:r at )'50 cps. You probabll' have your 
own 1.l<.-as for a crossover arranµtment 

fig. 3. Schemalir of pres1:11CL filter 
with t'al11es fc,r J.;1111-t'/n rt'SfJtuJl/ce. 

Fig. -I· Di1111msiom of spealur baffle. 
C111 bole Ir> fit speukl'r 1()11 /1la11 to uu. 

'°"A1M 

~=1:~~::::5!:2':V----"'M""IOg;f;.~~llGE 

rig. s. Exploded i·ieu• of huffle shr:u•J 
bou saml is held i11 plau 1ntb cleatmg. 

b<:cwet:n the middle-ran1.:e un1c and }Our 
rweecer. 

For 8-ohm speakers it will be ni:c­
essarr to halve the inductor values and 
Jouble the values of the capacitors. At 
~ 50 cps chis is -10 µJc.I for the capacitors 
and 5.1 mh for the coils. 

These coils. &om 2 mh 10 I 0.2 mh 
inclusive, are wound v.1th No. l.., single­
conoo covered wire o n wooden dowels 
(such !IS a piece o f broomstick) I io. in 
diameter and I Y2 in. long. Enil pieces 
for the coi l forms are rounJ pieces of 
wood or h.udboard 4 in. in diameter and 
attached to the dowel with solid brass 
screws. Fig. - is a drJ\I IO.!t of the coil 
form. Turns of wire necessary for the 
ioduct.ince values meouoned are as fol­
lows: 10.2 mh--027 rurns, 2 mb-322 
curos. and S.l mh--4 77 turns. 

The wire is sold in one-pounJ spool~ 
costing ahouc S 1.62 each. One spool 

/ ig. 8. lt1iri11g diagrum fur i;rossmu. 
Text explains hou• co1111cc/1()11s are made. 

"ill furni~h Jbout 150 turns on tht: form. 
Splicing another spool to the first will 
give you up co 550 turns. From this you 
can sec that the 2-mh coil can be: 
wound, almost exact!\•, from one spool. 
v. hilt che pair of I 0.2-mh coils wiU takt. 
ahout five spools. It m1~hc be a gooJ 
1de;a to gcc six spools: then you'll be Ve!) 

sure of ha''.ing t.!nough . No spc:cial 
winding rc-chniquc 1s observed: JUSc wind 
fuirl> tighcl1 and m.ikc good, tape­
cove;rc<l spliccs. 

The oil-filled .. apJcium. wbich arc 
v1rru.1lh fri:e from deterioration, can be 
obtJined quite mcxpens1vdy (less than 
S2.00 e-ach) from m.tn~ ~urplus ouc­
lc:ts, .is well as sevcrJI raJio and bi-h 
de.1lcrs rd U')' getting thc:m from these 
~ourccs, b .. 'Cause cbc: oc:t prices from the 
usual remilers :lre quite high 

Thus, the cost of the tunc<l filct:r and 
the '\SO-cps ncrwork- li]..ruring cwo 20-
µ.fd capacitors .ind scvc:n spools of wirl 
- \I 111 I'<: about S 1- 00 This, mcaleJ 
wnh the S i.00 or S5.00 worth of ma 
tcria ls required for the m1ddle-rangt.! 
baflk, ,i::1vc:s us 11 WJncl toml of about 
$21.00. That amount, \\hen compared 
wHh what it bu}s. 1s practicall} ID 

s1gn1ticanL 
The; nexc thing ro .lo 1s mount thl: 

uossover nc1work components on cwo 
6-by- l ~l 1-incb pit-ct:s of wooJ screwed 
together at right angles. Tht: capac1Cors 
are mouncc:d in the center and rhc coils 
Jt the tmls. In rhis wa} chc coils art: 
mounted ac right an~lt:s to each ocher 
Jnd l 1 in. apart ( m minimize inter­
Jcunn J, and abou1 ~ ID. from the 

Fig. 1. Fortm for coils may lake this 
shape. E11d pieces: 1t'O(}d or hardboard. 

nc-.ircst magnenc metal. The coils arc 
mounted wich solid brass screws. Leads 
co rhe components are brought ouc co 
tour terminals mnrkcd A, B, C, and n . 
A an<l Bare cbe input terminals, Band c: 
art che woofer terminals, and the range 
from '50 cps up is ca ken off ar ter­
minals B and o. fig. 8 shows how ch~ 
connections are made. 

Next if \'OU wish, chc: network may 
he cov:reJ "with a medium-weight ma· 
cenal, allowing only the cerminals to 
protru<le. T his will keep the dusc out 
anJ enhance the appearance. Tbe mid­
Jlc:-range baffle can also I><: disguised or 
Jr<:sse<l up as ,·ou choose. 
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AUDIOLAB TE T REPORT POllCY 
These reporcs arc prepared b) an o rganizarion who~e staff was responsible for rhe original Audio 
League Rcporcs, and which has no connection d irectly or indirectly wirh any manufacturer or publisher 
in che higb-fidclicy field. The reporrs are published exactly as they are received from H irsch-H ouck 
Laboracorics. Neither we nor manufocmrers of che equipmenc re re<l a re permitccd to <lelcce informa­
tion from or n<l<l ro the rtporr~. w amend them in any way, o r co" ichhold ch<:m from puhlicacion : 
mnnufanurcr:. ma) ndd a shore commenc at the em.I o f a report , howe,er. if chey wish co do ~o. 

WEATHERS K-7300 TURNTABLE 
AND PICKUP 

The unit lt-stt:J \\ ,IS a combination rurn­
cabk .ind pickup, m ounri:,l on n wooden 
h.1se. The rurotabk and p ickup arc 
available S<:paratt:h. anJ wiU he 1rL-at­
eJ in.Ii' 1.luall\ in this report 

Pickup 
ThL" WL".Hht-rs FM pickup is no nt:w­
wmt:r co cht. hi-fi scene:. f or St:ver.11 years 
11 t:n101 ed a reput;tt1on tor top-quali~ 
1•1:rform.1nct: comhint'd with a certain 
amou nt of fragility an<I net:J for frt:qu<.>nc 
rcaJjustmtnt. A numhL"r of design im­
provements wer<c made in the osc1ll.uor 
.ind arm. and all un1rs manufauun:J 10 

the Lisi rhn:L )cars haw been frn from 
rhc "orneriness · wl11ch pbgut:J thl early 
mo<ld~ 

The operation of 1hc: \Vead1t:rs pilkup 
tnvolv ... ~ Jn oscillator Of)<.'raung JC a trc­
qul:nC} in lbe region of 20 mq~Jqcks 
In chc cMrridgc is a small fixt:J elt:cmxk 
.10d J movahlt! one auachcd to rht: St\ lus 
asscmbl1. These form 1he plac<:s of a 
cap.icitor, "hosc 5p.tein~ varit:s as the 
srylu~ follows tht! groove modulation. 
This capadror forms part of tl1c runcJ 
circui1 in th\· oscilla1or. and 'han.gc:i. in 
H:S cnpacirnnce altect both the frLqucnn 
anJ amplimJe of chc: oscillauon. 

Thl' modul.mon of chc uscillJcur 
c,iuses its plate rum.:ni to vary, and thi~ 
dfc:cc 1s 1:mployt:d w obtain an ourput 
volrn.i;:t: propomonal to 1ht: ~t} lus Jis­
placement I nm 10 ll5 -.dee.in. J~ in the 
case or magncuc p1Ckups J. The o~cil-
1.uor un1c conmins RC nccworks which 
moJ1f) 1hc consr-aot ampliruJL responSt 
ro give a tlar output trorn an RIAA 
cqualizt.J r<c-corJ. or 10 cbe o:qu1,Jl<'m 

•• 1 .1 wiuunt Ydocit) n:sponSc for suh· 
,,·quenc cqual11at1on m a conn:ncic>nal 
,,rt.tmJ•littt:r A slidc S\\ irch on che us · 
ctl laror unit sdt:crs either t}'pt: o f ourpur 
·quJ liz.l!ion 

fill compl1anct: of tht: scdus is un · 
u 'ualfr b1gh 1 I 1 l II cm . drne .1 Jnd 
its m.1.ss is vt:ry low ( I mtlltgr~m) For 

II'' ea/hen l<-71110 l11T1Jlable and ar m. 

mJm \c:-.ir~ these unporunc dt~•i.:n 
raramuers wLrt: wdl 10 ;1dvanc1: of am 
1h101? avaiLbk 10 cannJgc:s ut conwn 
cic>nJI design, and o nly no~ are soml· 
ol the lin<.:~1 magnt:tic carcridgcs ap· 
proachmg th .... se 11.irurc-s. &caUSL of the 
!ugh la1ual compliance. the W L-a1h1.:rs 
pickup cracks ar very low SI) Jus foret ~ 
The pickup assembly includes a sma ll 
5,1blt: brush which rides on rhe groo,·e~ 
ah<.:Jd of rhc srylus and removes du\t 
\\ hich \\ouJJ orht:rn ise <lo.I? tht' St) lu~ 
Jl.lp. A portion ot the do" nwarJ t11m, 
l'Xc·m.:d hy r he pickup is :1bsc>rb1::d b) 1h 1s 
brush. l n chL cJsc ot 1ht: unit wc tt:m., ( 
1hc: pid .. up furcL was 1.5 ,i:rams. \tt di e: 
JnuaJ lorn. of the sc:·IU5 on 1ht groo\L 
\\,IS only I - w:ims. This !;\;JS de1t:r 
minl,I b\• lilting che pi,kup with ,1 
\'V1:achc..rs sci lus gage "hil< ir was plJ~ . 
IOJ! .1 rc-corJ an.I noun.I? thL for<:e which 
".1s rt·quuc,I tCI lttr tl1i: ~n lus from 1hL· 

l!ro<.m: while cbt: hru'h rem.1111c.I Jn 
lllnl.1(( wiU1 tht: feLOtd. 

Tht: .1crnr.ie1 nl equafuw11un « f 1b.: 
\X't:.HhL"rs p ickup was ch .... ckeJ lw plarin~ 
die IU A Orthophoric ttst rt."Curd, ~o 

, 2 5- 19 This cov1:rs tltl frc:qucnt:\ 
r.1n}!t: of '0 to I 5,1100 lp~. ri:corded wuh 
an .tecumte RIAA ch.1racn.-ristic. The re 
suit of chis m ..... .isu rt:mt:nr is plotted 111 rhc: 
.iccoruran}·ing curve:. In gL·ntr.11. ic is 
L"Xcdknt. \\•1th onh J sl1.cll1 J1p 10 the 
(,. w - -Kc region to m,u ir slightly le 
should ht: rtmt.mb«n:J th.it ft:" 1•r1.:Jm­
pl if1L·rs .Lrl mor1.: .ILCU r;m: in their equal-
1zarion. L'Vl.:n \\hen llluplt:J wich .1 p .... r 
ft:e1 carmJ,cL 

Thl oucrut of tl1L" R.IAA-1:qu.1lizL"d 
\VL".1thus 1s .1pprox1m ltd~· ' ' lc>r a 
~i.~oa l of "7 cm ~e;:c ac 1,000 cps This 
1s rnorL than en<lU,gh m Jrivc am 1'<1\\ er 
a.mpliht:r IO full 1>utpuc. :ind 1f the power 
.1mpl1l1L·r is t.-qu1ppt:J "ith J vulumL con 
crol. no p reampl111u 1s nt:cd<.:d. I or thos.: 
who prcft:r co huvL lllnt: contmb. loud· 
nt:ss controls, anJ 1he like. the \X'1.:.irh1:rs· 
•Utpuc shoulJ b<.: LOnnt:ered ro the AUX 

input or other high-kvd inpuc of most 
rrtamplifiers. 

f or the purist ''ho is nrn s.u1sficd 
w1d1 RIAA equalization or "'ho ;x>s­
~t:sscs rl·cord.s which L"mploy w 1dch dif­
tercnt <.:qualtZJtJOn Lharac11:rimcs, the 
•>Utpuc tof the: \X' t:athl.!rS oscillamr un1t 
may lx swirchcJ 111 MAC .~ml fed to cht: 
magnc.:cic carmdµe 111put of thl prc-am­
plifi1.:r A word of C'Jucion 1s in order 
here. Th1; outpi.1 on \tAG is apprux.i­
ma11:I) ·10 mv .It I .000 cps. - cm sec 
On p<.:aks it m.11 \\'t:ll reach It: \ ds of 
s::vcrJI hundrt:d millivolcs. Tim "t.11 
ovcrloaJ mam prc.:amplifit:rs .inJ c:iusc 
diswmon. & ~ure due ,·our pr1::im-

plifier 11.u a level concrol JhcaJ of 1h1.: 
c:qualizinq ,r.igc. and kl'ep 1c curnc:d well 
down. \'<!t.. would cunsidc:r 1c wiser to 

.mph>} u 1t.. huilt-in t..-qu.1l1z:uion ol the 
\\'c:arhcrs unH and drive chc At.:X input, 
which usuJll) ha:. .1 lcvcl c•>ntrol aht:a<! 
o f am• .1mpltl~ ing St Jgc:~ 

To t..heck rht.. rcsponse of the pickup 
uH·r the ent ire ,wdio hand we playt:d 
rhl Ekkua :;5 test rccurJ This SWt:t.p~ 
cominuou)h fn m 20 K1. w belo\\ 20 
e r~. \\ i1h no hi,;h fn:qucnq pre-tm­
phclSIS .ind RIAA cqu:1lt1urion hdow ~00 
ci ' · \'('hen this is pla~ l-..1 "i1h tbl \IAG 
,,rrutl! ut thL· oscillator. 1c can lx SlCO 
1h.11 the re>ponSt is \t:T) ;momh .10d 
r cal. free. except for J g1.:ntle rise of 
some 3 db in the 12 -Kc m 20-Kc rc.ginn. 
\'(' c: ,] iJ finJ •l very shaq> f'tlk of '.\ ,lb 
1r su at al'out IS Kc. whith would nut 
ha"c i.hm' n up cm .im hu1 .1 cnntinuou~ly 
\\\'l'tplOI! llSI ret:nr.l le. n l COUf<l. Wa\ 
nor .iuJibk under anv wnJ iunns 

Thb .ind •>rhcr mc:asurl·mt:nrs mJdt: on 
dt" pick JP "lmh ,,.l·re made: "ich 
,wn ptnl! tc't ri:cord,, \\•T• rL"CordL-d on 
au o <;CJIJP,l< l'L' camlrl "1th .1 vcn slow 
horizunc.il >Wt-t:p. T hc:sl phmos. which 
, 1l••11np.Ul\ rhi-. report .trL" \'t:I) ust:ful 
tor d1o;cJ0~1nc ~-cak~ Jthl h,ilt:s In rh1: 
rc: 'f,.m><:, hut l.Jonoc bo.. rl lied upon for 
ab,nlutt: rl·,punse meJsu re men ts ~inn 
chn ML nm c.il iliratt:J in trt:quenc1'. 

ThL" \X utl11.; rs ,irm I' u~ unusu.tl a, 
tht· pttk\lp h 1s 111.1.lc: 111 '' noJ. and is 
' "r\ li~hr buc t:.IS\ co hand IL. The p1\·01s 
a rc: 'i'iLI J' ,l,tmpt:J in hmh vcnical ,tn,) 

lacc:ml plant:s. The pirkup m:i} b( ru.isc.:J 
111 .m .m_llk • f approx1mJ1th .45 JnJ 
rd cast:J. an,I "111 float J.:L"Olh Jim n en 
1ho.. reco r.I le ts unusually t:aS\ ,in,l 
pit:J.~Jnt 111 t . \( in sp11 ol its app.irt·nc 
lllicaq. 

The: main purpo:.c: of \ isuius d.i.mpin~ 
1s co .I imp tht: )cm -hequ1:ncr arm rL , _ 
onan ... c.:. A 1.Jrtrid_e1.: "irh :.uch J hi.ch 
c11mi;l1.tnLl .1, chis ont.: h.1s \\ould h 
L'Xptu< I co h.1ve a verl' low reson.1111 
lrcq 1cnt1 t:VL"n mounc1:,I in :.udt a lt}.!hl 
:.irm. \\ c: ll'ilU a ( omponLnls 11 ll'J 
cc,1 rteord, v.h1ch ;wttps Imm 100 cps 
down w I fl lf'S. bu1 wt:rc u!l.lblL m h111l 
,10\ Tl "lllant f"t:ak. ritlwr it occurs 
bt lm1 111 q ~. ur is wmpkccly d.imJ'l·.I 
o uc, or hoch 

Alch0ugh 1hc \\ t.·.Hht:r\ o~illator 1., 
...-Ii J'U\\Uo..d, hum is tonspituous h1 m 
.th~c:m:e List<.·nine under a numbc:r ol 
dilil'rcnt rnnJH10~ f.iik,I Ill JiM.lose rhc 
sli,llhtoc hum -onh J smooch ht'~ JI 
m.iximun s.lin md 1lt:.1d stluic1.: undL r 
an\ usual l1st1:nm~ rnnd 1ci11ns. Mt.a~­
ur1:mcncs wntirmcd this. with :i ncusL 
kvc:l ol -- 1lh rdau11l co tilt! 1.0011 
cr,s. Lm 'l'l output level Absolutch no 
hum cnul I k mt..-asurc.-J . 

'le1:dlc talk was low. 1hough 1101 .,, 

lo\~ as rhm of St:\'cral hi.eh-qualm n1.1~ ­
ncuc carrrtd.i;ts WL haVl· us..:J Tht: .irm 
J( noc la11:rallr balanced. but i~ v1:n 
ncarh· "O. As a rtsuh. lc:,din~ is nnc 
criucal su lnnJ.! as it is wHhin .1 k\1 

Cl 
.-.. o 
..: 
" "­... 
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ll ' t:ulhers pickup aml mcillutor rt-1/1Q111c 
''' I{( I 1 ~-;--19 tesl rt•co1·t! <RI I I eq. 1. 

,kgrL"cS ul horizontal. \,hu~11nc111 of 1h1 
osallnmr is simpk. wuh tnscrucuons 
r>.1s1ed on the how11n o f t11.... Ill rnrahl< 
bJ.<;c. Our tc:st unit "''as 10 f'l rtl·CC aJ 
justrut:m as rl"CCivcJ. hu1 '' c; \\ cnt 
throu~h 1hL pmtcdur• .in, ''·I'. 

Turn cable 
Ir 1s oh\ onus thac l'aul \\ 1:.1d1l·r~ 1s nor 
l'OunJ h) conv1:nti1)n ·n k~igning hi' 
proouccs. Tlus w.i~ lunhu unpllJsiz.:,I 
wht'n we c:xamin • .! his unusu.11 n"'' 
LUrnt.1bk. 

( onvcnuom1l 1urnt.1lik~ .ire hc.1vL 
pr\d~1un machind <Ii'''- \\ ci~hing from 
~ m 25 pounds .. rnJ Jriv1:n ll\ rather 
huUq motors ''h1d1 .1rc m11umcd on 
comr,lcx vibration 1\ol:1wr' \'<' hc:n .1 

Glide tone. 3011 to :.w cp,. 

RI. I.I eq1"1l1utl. n k c '" I" cp<. 

"\lax. lend gli1/e tr111t•, 211 1'< / 11 rn r/1.1 

Oscilloscope 1rac1:1 shtn1 iltg rupomt 11/ 
the ll'eathers p1dup and (J!.ctllat11r / 11 

P f/(111/ar Scieflcc ·r es/ R emrd .-..... ,,. ..z 
1lf1 11fJ/ .rhorl" al/l 1ig11i/ica11/ r< 1011t1111·e.<. 

111.:h urJer l•I >rttd wn~canq is n~Jt:,I. 
.i -h,·sttres1s-~1 nchronou~ mo10r 1s u~J 
I ht~ is l.irgcr. h1:av11.:r, .rnd rnuc;h morL 
·xpt:nsivL dun tbt. f11:.1r-pole motors 
rounJ 10 lower pr1ccJ curnrables and 
r1:,orJ cban1?t-r~. The thid Jult:ro:nce 
ht:cwttn tht'. vanous mak1.:> of turn tables 
1s in chc mannc:r t1t d rinng chc cu rn 
r.1hl1:, and in th~ k~1~n de1ails of thL 
mmor mount~. Gear drive. inside idler 
, lri\L". uutsiJe iJlc.:r drivt. Jnd belt drive 
.ire usi:J, \\ i1h no Lil.tr .1.lvanuge co an~ 
11nt nt tht:m. 

[n pr,1C1icall} L"\'C: T)' rc::S~l, th(.' 
\X' L".uhu' curncabk l\ 1h1.. opposite of 
.uh of thL mor<' com·L"ntiona.1 one~. ln­
~1tad of a hc:avy md expt:nsive motor. 
turnm~ ac 1.800 rpm. 11 usts a d 1m inu­
livc S\ nchronous m1 rc•r. with 11 puk~. 
\\ h1Ch. rum~ a1 6110 rpm. It 1s in t..-sscncL 
a ~luriticd clolk m111nr. :ind mt.".isurcs 
.ihour 2 in in di.1meter .1nJ ' 1n ,lcep. 
The mass ive rurmal·k i' gom., .in,J in its 
pl.ice i~ a .lrawn .ih .. minum plam:r 
''hose wudll lln Ix IDL"Jsurc:J 10 ounco 
in>tt::Jd 1 f · pounds. ln,tt:',1 I of :l 1/z ·ind1-
11r -ind1 .l 1.1 muv ,11.111. che 1urn1.1hk 
revolvl.!S on ,, smull 1 >!-m~h shaft su 
in a Teflon hL.iri.1.~ There: is nc 1Jler 
\\ hl'l'I. \\ 1lh thl' usual rum hie:: comi..'Ontnts 
it L<>ntributc:' rhe molM ;hJft ,Jriv<:' 
1hc rurn1.1hlc: d1reClh. on 11< mnu rtm. 
~ 1.1 a sofr Au m whed "h1d1 is pressed 
•n 1b~ ro 11or ~lu.fc. l his wh~'el mJy bt: 

t".l•tk .1nJ mcxpenS1\l h rqi lJccd \\hen 
tt ,h;1\\ s ,1gn> of "t:ar 

\'\'ich no hL.1v1 mrnt.1blL •>r motor ro 
bL suppont:d. chc: net:d tor a he11vv 
m11t.,r hoJCJ \anbhc:s. The W/ .nhl·r~ 
m111or boar,I 1~ a light ~hL"t:t ' f alum1· 
num. gol.I .1111xl1zeJ co ffiJtch the rurn­
IJl·ll it!>dl ThL l:nttrl· rumcable JS· 

st mbh· 1s ffuacc:d on vtrv resilient 
,prin.i;~. "11'1 plas1il-lo.1m ,!,imping ma­
t<'rtJI surmundtn,!! thun. Thl •nltrc S}'· 

ILffi lu~ a r"onJnt frcqi;cncr of Jbouc 
' ' ps. "h1d1 wmple1d1 t:limina1t:S che 

{'Cl>Sihilitv of .tCOUS!IC ft:cdback from 
\"Liker en l'kl..up. Thi~ was confirmcJ 
in pracUcl "hen we us..:J t!us turntable 
.111J piLkup in .i ~uccm '' hich had htt:n 
pl.1gued with '11..'Vt:rto acousuc fecJhJc k. 
\'('1th tbt.. \'(IL"Jthcrs S}SIL"m. rbe ~ajn and 
I .1 .. s wnt- com ml coulJ ht: full~ ad\'aOl.t:d 
"Hhouc runnm.e mm .l11licull\·_ 

The cnurl \X't:ath1:rs S}Stem. compns-
111g tht: turn1.1hlc, pttkup, and oscill.11or, 
was mounwd o n a simple b lack wooden 
h·Jst. The mmor swnch 1s a mucun 
~"itch mouncL"J on the s1Jt: of cht· basc. 
h is smooih .1ml qu11.:1 in opc:rarion The 
cmal wd~hr of chis S) ~1cm was a.pprox1-
maceh- 10 pounds. Mose convcm1onal 
curnrabks '~t:igh from 20 co 50 pound~. 

In the lorm dtseribt:d. 1b1s is a s1ngk 
speed curmahle. operaun.I! ac .)3l \ rpm 
from a 60-cps power line \V/e undtr­
srand th.n an clearonic Jrive untl "ill 

b<.: made: J\Jtlablc '' h1Ch will rermi1 
ptratton ac all scandard speed~ The lace 

rhac tht.. motor rt:<)utrt.~ onl\ 5 w mm.·a<l 
11f rhl usual l'i m 2'i '' of che lar~cr 
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Norm11/ let•t1/ glide 1011e, 311 cpr to 1; 
Kc. R es po11u u dQu 11 3 dh 111 15 Kc, am/ 
,-6 t!h al J<J cpj. ·' f1 /u:a/...J an• 11pp11re111. 

Elektru Nf1. 35 t1:st rcrord. Slow sweep 
from 18.75 cps to .. w K t'. 1 o reso111111ces. 

motors shoulJ make the tlcc1ronic Jrive 
wm:m n:huively inexpensive:. 

So !Jr it might sc.:c.:m as 1f the: chit! 
da1m co fame of the \\lc::11h1:rs rurntable 
1~ its light \\·eight and low cost, which 
should ct:rcainl) make i1 dcsirable for 
portabk S}Stems as wdl ns fixed jn .. 
sralla11ons. Our rests shov., however. 
ch::n ic can meet or cxct:l!d rhe perform 
.tnct Sf>t:c1tications of praccicall1 any con­
vcn11on:il rnmcahle on tbe marke1. 

\X'e mt-asured wow and flum:r. usin!l 
tbt ( ompom:nts 1106 rest rc.:cord. Flut-
1c:r w.is () I r, . mostly 11t frequencies 
.ibove .WO cps. Wow was about 0.15 9C. 
thoui,th once per curnwble revolution 
there: was a sudJcn peak of 0.25 % 
wow. This apparenrl) was Jue to an 
c:cnmriciry of the tumroblc itsdf. 
Nc:11htr wow nor fluru:r was auJible in 
.tny listening cesc we were able to appl>. 

Rumble was mtasun:d with the Com­
poncms I 1 08 test record. The unweighc­
l-<l rc:aJing was ~10 co 45 Jb, relativt: 
co ., cm/ sec recorded vdocity at I ,000 
qis. Wich chc Popular Scicnct: Test 

GENERAL ELECTRIC PA-20 
AMPLIFIER 

The GE Moc.Id PA-20 is ont of a group 
of compecicive amrliticrs delivering in 
the order of 20 w and scllini:t for abouc 
!l I 00. It olfcrs several novd anJ uniqut 
fc-:itun:s whkh serve co set ic apart 
from 1cs compecicors, however 

from the oucsidc 11 appt:ars ro be a 
ratlwr convc;ncional "flat· amplifier. with 
,1 brown leatherenc-linish~·J case, anJ an 
acrraccive brushtd-gold panel with black 
knobs ant! accents of blue. The controls 
are conventional, rncluding UASS and 
TREllLE rone controls, a function selec­
tor \\ ith several phono tqualization 
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R..-wrd No. I. which also has a section 
of silem groovts, we mc::isurcJ - 40 db. 
Thcs<.: measurements were made using 
1hc RlAA t:quali1:1tion \>f chc \'Vead1er:. 
oscillator To arprcc1at1.: those rumble: 
fi.eurc·s tulh·, one muse rc:alue that the 
ba~ic rumble (n.-quc:nq o f this rumrobk 
1s I 0 cps insccaJ of the usual °'ll cps 
found wich four-pole.: mmors. Some 20· 
cps rumhlt was";tlm ohservc<l, hut ir \\J~ 
prc:dom 1nandv I 0 cps. Due co the l.ick 
of scnsitivit) of the human L~r :it vcn 
low frequencies. the auJ1bh: diect ol 
I 0-cps rumble •~ much less than thac ot 
'>O ·cps rumhk. Al~o. there :ire a numhtl 
o f speaker s\•sccms which will Jelivtr 
~>me.: output at 10 cps, hut none: which 
c.10 produce the sl1ghcest audible sound 
• It IO cps. In other words, tht: rumble 
of the \'<feathers turnt.1hlc is absolutcly 
10auu1hlt: undt:r any conditions which we 
wcrt :ibk t0 aprl>, including the use ot 
lari:t amounts of b.iss boost. 

Tl11.: ,pted of the: turntable is ven 
rnnstant, anti nt-.irlr exact when using 
1h1; Wc~,uhers pickup. The suoboscope 
p:incrn imlicatc..J the sptetl to be slight!} 
hi,i:h, wi1h the p:incrn romcing once in 
four or five minutc:s \Xfith another pick­
up tracking at 6 gr.ims, tht: spttJ was 
c:XJCt. The rumc.ihlc maincained exaet 
spct.J Jown to .1 20-volt line:, an<l would 
Stan up casih- from line voltages as low 
as "0 '. AI1cr hours of conrinuous 
opi:ration, 1hc motor was barely warm to 

the much. Mosr phono mmors run vt:n· 
"arm, but we have a feeling chat thi

0

) 

11ne could be lcfc runnfo_iz continuoush· 
with no ill effects. . 

Summary 
J3nsc:J on these !Jboratory anJ listen.in~ 
1esc~. we conclude: chac the \X/eathers 
system, scparatd1 and collectivelr, ranks 
wich the very llnest available. The pick­
up is chararn:ri:z:eJ by smoothness and 
freedom from resonance anti peaks ar am 
part of rhe sp<.'Ctrum lcs listening qualu) 
is tas), transparent, an<l effonlc:ss. 

Tht rurmable, represcn11ng a radical 
appro.1ch m the Jcsign problem, offers 
phenomenally low rumble levels, excel­
lent spcc<l accuracy. and wow and Aurcer 
levels on a par with other fine 1urntablcs 

Ge11er11/ Elt<ctric P l-20 amplifier. 

characrcriscics, md10 inpuc. and rwo 
auxiliar)' inputs, plus separate level .md 
loudness compensatin.i: controls. Two 
smaller knobs comrol the power co the: 
amplifier and a rumblL filtc:r. 

A close look .tr the; p.incl n:vtals that 

Co111ptJne11JJ 11 u9 Jc:st rernrd. Slow 1«•eep 
{r(J111 1r111 to 111 cps. '" 11r111 resrJ111111ceJ. 

Elektr11 .-..IJ. 3S test record. 200 cps to 2fl 

Kt. ll'itb f1scil/111or u1 iu MAG position. 

The: n:markabl) low noise: lcvd of chc: 
pickup s1•scem makcs it possible to uSt 
rc:h1llvel) inexpensive amplifving equip· 
mem and obtain a s1·src.:m noise level 
unmatched by the roost c'Xpensive prc 
amplifiers when used with magnetic car­
tridges. 

Dcspitt its li}'!ht cons1rucllon. tbe cum· 
tahlc: Jocs not appear m be Jelicatc:. 
The: pickup, of course, muse b<: hamllcd 
with rcsrect, but chis would apply co an) 
high-qualHy pickup. The unusually cl· 
ft:erivc: shock mounting of the motor 
hoarJ mak.....s the system impervious to 

chc: dTcccs of jamn~ anti vibration. as 
we II as acoustic fccJ back. 

Manufac1ur-er-~s Comment: We feel 1har 1he- report 
'' oxceedingly well done ind do~ repre.ent 
an •ccurate review of our product. There •re 
• few comments which we would like lo rNke . 

Recommended track i"11 force for the Weathers 
pickup is 1.0 10 1.5 grams . Unfortunately the 
force was shghlly high for the reus \ l.7 grams ) 
but the re.uhs would have be"n exiKI y the .. me 
1f 1he P•dcup had been le$1ed • n our rea>mmended 
r1119e of !nicking fora. The ront: arm " •<­
curalely balanced. If 1he over .. 11 force had been 
2 or 2.25 grams in$1ud of 2.5 grams, the balanced 
condiuon wovld have rHulted 

Our quoted rumble a:pecifications afO measured 
according to NARTB methods. With this 1no1hod, 
frequencies below 20 cps are cut off. Thi• is 1he 
reno" for our figure being much higher than 
the 45.db "unweighted reading" re00tled bv Iha 
teviewers. 

rwo inconspicuous holes permit access 
to kvtl cootrols for rhc AUX I and 
RAfllO inputs by mc~ns of a small screw 
driver. This conven ient location allows 
rhcsc.: kvcl adjusrmc:ms 10 be made after 
the amplific:r has ~n pcrmaneocl} io­
scnlled, even 1£ the rear of the amplifier 
1s no longt'.r taSily accessible. No level 
controls :ire proviJttl for che phono or 
AUX 2 inpucs. and the insuucrions mah 
ic clear that the Olhc.:r levels arc to ht 
set to macch the phono level. 

A unique characcensuc of rhe PA-20 
is ics "convenible" ft:atuic. Tbe pre· 
.unplihu and powtr amplilier/ powcr 
supplv are on separate ch:lSsis, fastened 

Al 'DIOCR!t FT i\lAGAi' IN 1~ 

cogcrher b1 .i U-shapcd mcral cover anJ 
cleccrically connected b)' a short cablt: 
and an octal plug. The cwo unirs, joined 
cogethtr, arc supplied in a case and of 
course may be used m that form. For 
rnstnllatio n in a cabinet, che mc.:1al co ver 
OU\' be removed aod Lhe 1wo iomcd 
cha~1s mounted on a shelf in the: usual 
horizontal position. In somt rnsralla­
nons 1t may be desirable co mount che 
umt with its pancJ in a horizon1.il plane. 
M1m .implifiers built in Lhis form arc 
qum dt.-cp ( this ooe is 12 in. , lttp ) . 
whilh ma)' be inconve011;nt in a limiceJ 
c.ibioc1 space. Also. when the 1)ucput 
cubts arc: hori.:tonrally mounted, as ch~ 
.ire m this and most orher " flac" am­
pli!ler), positioning the amplific.:r vt:r­
ucall)' 1$ likell' co cause ci<ct:ss1v1: heating 
Jnd short life for chc: rubes nnJ 01hc:r 
(Om po nen ts. 

The PA-20 solves chis problem rathc;r 
nt:.lU\ Tht: two chassis are <lt:L;1chttl and 
th( prtJmpltfier, with all the controls. 
1s mounted venically ( with the.: pand 
horizonc.11 ) An cxccnsion cahlc: is avail­
able, which allows che power amplifier 
to be located in a suitable position for 
pro~r lOOling, and wuh thl tubes up· 
ri~h1 and on cop. 

Th<. rumble filter in thi) amplifier 1s 
alID a lmlc ouc of chc ordinan Most 
~ud1 tircui1s either emptor one m rwo 
R( ~1.:rnnns of high-pass lilrcnng which 
rcmov1,; J~ much low-frt:quenC) signal as 
thei du rumble, or use feedback circwts 
which sharpen che cutoff buc pur chc: 
m.:1ximum rtjecrion frcquenq .it the 
rnern ol a number of component toler­
~cc; \\h1ch ma~ adJ up to proJuce a 
bs c:Jlt:mvt: rumble filcc:r than tht: dl."­
'1gn1.: r inccndt:d . 

TIK PA-20 t:mplo)~ .Ill LC filccr 
whi1.:h produces a 12 db/ ocmvc slope 
hd ow 50 c:ps. le is located in the LO 
~f \G phono input anti 1herdor1: 1s clfcc· 
ttn. 11nk with phono cannd,!tt~ con ­
nlXtld to that input. Although the in­
'truc1iun booklet implies thac H will 
t m ctio n properly only with GE c:ar-
1 nd~cs, our mcasuremcncs m(ldc: with a 
600-ohm 8Cnemmr impedance confirmed 
chc publi~hc:J cutoff curve, JnJ liscerung 
k"its w11h a low-impe;:dancc: cartridg.: 
I l'.1ird 1ilJ 225A ) prove.I its c:lfoetivc:­
nt"' This 1s one of chc lcw rumble 

IM a11d harmfJ11ir drj/ort1<111. 

Bu« a11tl treble 101111·0J11tr,,/ res/JtJ11se. 

Pou·er 1111d /reque110 re<flolllt. i111d leu./­
u111tr11/ ch11r11cteri>tin .ii t w11 Jt:lf111gs. 
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filter~ we have seln whid1 J re 1rulr 
effective in removing rumble wt produce: 
absoluteh no audible loss of lo\\ Ire­
qu1:ncy 1~ music. It as unfonunatc that 
1t is not us:iblc with th( RADIO input 
to remove some ol 1bc rumhlt: which 
.ippt:ars in broadcast program material 
,, i1h .l isrurbing £rc:qucncy 

OnL of chc thinf?S ahour the PA-20 
which made: a mosc favorable impres­
sion on as was noc .l pare of tht am­
plifier at all We rder to the ifu.cruc­
cion booklet which accomp;inies it.. It 
prcscncs unusuaU' complete: rn~t:ill.uron 

.1.nJ opi.:ration insuucuons, whteh leave 
virrually nothing to chi: imaginacion or 
prtvious experience of the user. The 
cechnical data percamrng co che nm­
pl1ficr's performance is complete and (a.~ 
we fount! ) accurate. A second, :ibriJgc<l 
1nscruaion booklet is provided for thc 
hcnt:fit of Lhe noncccbnical user who does 
nor do his own rnscallauon. Jc prcseots 
clearly the operating instruC1ions for thl 
amplific.:r, without 1echnical Jcmlls which 
mi.chi prove confusin~. 

T esc Resul cs 
Our 1c:sc of chis .1mplificr inclu<lcJ the 
routine mt:asurtment of r requencv re: 
sponsc. tone-control charocccriscics, po'' -
er oulpuc, and Jiscorcion. Thest: llau 
arc: plmted on the accompanying curves . 

Thl· lrequcnq resron~ with the cont 
rnotrols in the 10d1G1teJ !lat secting was 
'u1tahl} flar. A separate respons..... curve 
'' J~ run on chc po\,·tr·amplifier sec­
tion, and provt:d co he ncarl> flat enough 
to he 1lrawn with .i ~traigh1 eJgc. The 
midrange maximum power ourput was 
20 w ( rhe publisht:d ra1ing). buc fdl off 
.1pprcciably at the ends of the speccrum. 
It seemed particularly deficient in tbt 
uctrlmc highs, bt:in.i; abk to deliver 
lc:ss than 5 w at 20 Kc. 

Tht: lt:vd control of chis .1mplilic:r is 
a I -megohm potenuomc1er, and it suffers 
from .i fnulc common to amplifiers which 
11st such high-impedance level conuols 
\Xlhen che control 1s sci ro :i level 6 db 
below maximum, there is a consiJcrahle 
loss of hi/tll-frcqueacr response due w 
l .1p,1rnivt loading of thL control by thc 
lollowrng Slage. In this ca.~ the response 
tc:ll i db ac J 0 Kc and - .5 db ac 20 Kc. 
.1~ compared to the: rt~ponsc .11 maximum 
kvcl scning. 

Tho,; phono cqualilJll<>n is quite ac­
wr.11c, and in the case of the RJAA 
rnrvc:. notably smooth througbouc ics 
n10g1:. The loudness control is capable 
of consiJc:rablL compcnsauoa, although 
\\t found ic a bit 'tubby" tf a great deal 
of compensatiCJn wJ~ used. Tbe use of 
separace lc:vcl and loudness conuols 
on rhc front ranc.:1 is very convenicnc 
trnd permits complcte flexibili11• in set­
tinA: up che co nditions most pleasing co 
the 10J1v1Jual listener. 

The distortion curves show thac the: 
PA-20 has cruly negligible Jisronion 
.It middle audio frt-que nc1es at che levels 

Vi,1,,1·Jw11 111 pho110 preamplifier sl11get. 

21 



l·K c 111p11/-fJ11tp111 l .H.HJ/Qll> /run al ::rl' 
0 1 erfoatl througb pr111·er ompli/itcr rmli. 

Same us abrn r, '1111 i11rlmli11g preamp. 

usuall\' U5t:d 10 bomt ITIUSK S\SICIDS. The 
li'vf disconion, roe::isured with .frcqm.:nci<:s 
of 60 and 5,000 cps, is also very lo'' 
up co ncarl\' rated output. The disror­
cioo curve c.ikcn .it 20 cps, however, 
pomcs up a weaknt:ss of chis amplifier 
'' bich was su~cstcd also hi the pciwer­
response curve. The 20-cps harmonic 
J1stomon never tails below 'lJ, down ro 
<>urpucs as low .i.s 0 I w, a.nd brt:al.s 
sharply ac 7 w. The output transformtr 
rs apparently inac.lequarc to maintain 
rhc 20-wact pcrformJncc c.lown m these 
lo" frequenCH:s. Although chcre ts lirrle 
or no 20-cps t:on tc.:nt in musicill pro­
gram material, we Jo nor consider u 
desirable for an .unpl1fit:r tu have a lugh 
residual dmomoo ar \•er\ ltrn frc­
qucncics and low power levc:ls. 

\~e also mcasurcJ l13rmonic Jistortion 
of the phoao preampli6er stage, .in.dud­
ing the following h:vd control and 
scage of gain dri"ing the tapt: outpuc 
jack. These curves reflect the disconion 
level as a function ol input signal level 
ac 1,000 cps co the LO MAG input, 
( RI AA), with level ~c:c .it maximum. 
ac 30 db below maximum, anti at rhe 
rcfcrence levc.l used m our hum ml-as-

(w </H UfllJre """ t't. 

10 k r >t/t1ure ll'a r ·t·f. 

uruncnts I I 0 mv input for I() w ouc­
pur J l rom rht:se du.ca. we conclude that 
the PA-.20 cm hanJle extrt:mdy largt.: 
phono c.irtridgc: signals without apprt" 
ciahlc <liscorcion. \V hea the level con 
trol " rt:JuceJ co the serrings wh ich unc.: 
would norm.ill\· employ with a hr,!!h· 
output cartridge, thc inpuc signals can 
go JS h1.i.Vl as St:\'t'r.il hunJrcd millivolt\ 
without clipping or other scvcre cir\· 
tonion. In Jddition, a HJ MAG input 
provides a bccrcr rhan 2: 1 reduction in 

signal hclort· i1 reaches 1he preampli lil r 
stage 

Tht hum lcvds mtet or txcecd chl· 
publ1sht:d s~,ihcations. A hum huck ­
mlt adiusrm1.:n1 is available co minimize 
hum In µcni.:ral, ics optimum scninµ 
rs J11Tcrcnr fur rbe di.fferenc inpucs, but 
since 1t 1s norm.ill) net:dcd most on 
PHo;o.;o, n should ht: adjusted for a m101-
mum ot hum on PHONO. In pracuet .. the 
lu.m lc:vcl of rhis amplifier 1s wm· 
plc:ceh inaudrhk. 

The: unusc.:J inpucs arc not shortc.:.I 
ouc bl' th .... input sdcaor, and thcrt: is an 
upprcdabl1.: amount of crosstalk from 
HAflJO m the rwo AUX inputs, anJ somt· 
"hat lt:ss co tht: phono inpms. The cross 

Hum and Noise 

Ref 0 db = 10 w ou1pu1 

Input RIAA Phono High Mag Aux I Aux 2 Radio 

Sen1i1tv11y -lmv 10.5mv 0 15 v 0 15 v 0 1Sv 
Hum and noise 

lnpu1 open 53 db -55db - 80 db 74 db -76db 
lnpul shoned -58db -55 db - 80 db BO db - BO db 
At reference gain -65db -55db 99 db - 99db -95db 
Ar minimum gain -BO db 
Crosstalk -50db -50 db -33 db -37db 
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r ,,.K" """'"' u itb J·u.fd c ufludlf1r lrud 
111 /1urullel uith H "'""'· 0111/1111. 1.; tt'. 

::o-rps uut< "' '" u·utt• t111tp111 

c.ilk woulJ he greatli rc:c.lucc.:J 1f low­
impt:d:ince soum.:s wc:re cunnt.:cc1.:J to 

tht:sc: inputs, J.$ pmb.1b l) would he rhe 
Lhe. 

The tldtcicnq in h1,i:h-frl·qucnC) pow­
tr capabilin· w.is further emphasized 
'' htn a "·ftfJ capacunr ''as conncac:d 
J$ a load to chc 8-ohm output terminals, 
co simulate ;Ul dearostatic spc:akcr. The 
maximum ourpuc into this lo.1d was only 
1.5 v. ac 10 Kc. Use of such a speaker 
with dus amplifier "oulJ not be ad­
' 1sable. 

C1pacitiv1: loads of 0 15 ·µ.fd ro 0.5-
µ.IJ causeJ bigh-frequenq ostrllation. 
These values are nor likch- to be eo­
lllUntcrtd in any pr.ieticJI. insrall.icion, 
since C\'CO rhe lon~cst run~ of spt·.ikcr 
.1l le would have muth lc~s ~ap.1ucance 

tll;Ul thi~. 
Th1.: ~cope: photos sl10\\ further cvi-

1lcncc of high-frcqucncr rn~uhilit~ under 
wod icions of overload i such as I 0 w 
11urput .1r .20 cps) •• inti a fairly con­
~1dcrablc amount of hi~1-frcquenq ring­
ing on a 10-Kc squarl wave 

The: damping f.tcror was mcasurt:J as 
1.6 This is adequace for pracucally any 

\p1:.1kcr S)'Stcm, anJ is J rcJSOnahlc value 
tor an Jmplific.:r w uh cctroJc:-connecced 
ourput tuhts. 

The 6L6GB output tul'x:s Jrt: con~r­
\ ;lli\'d) operated ar 82'( of 1ht1r raced 
maximum place and screen d1ss1pation. 
The: filtcr capaacors, in opcrauon, are 
running well below rheir rated volcagcs, 
buc during \\armup are subjected ro an 
ovc:rload of 11 % co 13 ,.,, for a few 
seconds. Power-line leakage currcnt was 
rinly 12 µ.a 

A finaJ criticism of tht: PA-20 is di­
rl'Cted ar the problem of St:rvicing the 
preamplifier section. This 1s formed of 

A UDIOCllArT i\lAGA71°"£ 

,1 slK<.:I ot mecal bent .ic Jll acucc ~melt·. 
"i1h 1111.- concru ls cndoseJ in this an~ll 
I mm our examination of this un1r, wt: 
lou lJ no1 s1;:1: hov. thc:st control~ wuld 

rc.:plai;eJ wirhou1 bt:11J111g tl1( ch.1ss1s 
m scrniµlm.:n it our. since the: clc:aranc1: 
1,l hinJ 1h1: rnn1rols "as apprt'<- i.1hh lt·~s 
th.ut tht lcn.Etth of chc1r shahs Pt.:rhaps 
ihc.:r•· 1s a simple approach to ch~ prob­
lem. bur H n:minJs us ot the aucomob1lt: 
nunufauurcrs who seem to builJ thc.: 
l.1r .iroun,I the ratlio and lc.ivc ii m tht· 
111.f!c.:nu11r ot the serviceman co l?CI 11 ou1 
'' 11hou1 Jt:Scroi ing ir or tht.> car! 

Summary 
I Ill' GI: PA-.20 is an :mrarnvc, unusu.11ly 

GRAY 212 TONE ARM 
rh1.: ~!odd 1 11 is the latest m lhC ~em:s 

ol 'i'K:.1us ,lamped cone arms which Gra} 
JM, pru.luceJ for tht- h1,cll-hJdicy m.irkt·t 
en the pasc ttn yc:ars Its prc:dc~l:'IS<>r~. 
1hc IOHB .ind 108(,, ha\'e en JO\ l:•I con­
"Jtr.ihlt.: popularin•, due in pare co rhc 
1n1quc "feel' v.bich viscous dJmping im­

~ -.1m, to .m arm. 
The earlier :i.rms c:mployeJ .1 single: 

,•ivtll ~'l(>inr, with rhe same :.unounc of 
l.impm,~ applicd in vemcal llnd honzon­

IJI pl.1ncs. The} were not balanced 
JrounJ a verucaJ axis, anJ therefore; had 
to l:ic opc:rarcJ on a c.1rcfull} lcwlcd 
motor ho.irJ, their pivot JL-s1gn '".is ~uch 
that thq tcnc.lec.I co rc:lt:vd themselves 
.1\llOm.Hlc.111}' in rhe evc:nt Of 3 Sltght 
error m moror-hoarJ levdmg - thus 
CJU\1ng J nonpcrpcnJicular st) lus angl..: 

The nt:w Moc.Id 21.2 arm cmploi·s 
'"p.mne verrical and horizontal pivots, 
c.-.ith h.1ving the oplimum amount of 
, ·1swus damping. The arm is balanced 

Populur Science lest record So. r. 
Ill· 10 r;o-<p.1 glide tone. 

Pr1p1dar \cie11ce test recQrd NtJ. 1. 
:w- Jo 31111-cp.1 glulc 11111e. 

ilcx1blc: J..JI1pli1ttr It 1s thuu~bctull} laiJ 
our c from tht· usu's newpo101 l. Ir rs 

clean souodm,g. h.i.$ cxcepuom1lh· low 
hum. and a rumble filter chat realh 

worb. It comc:s with vc:ry cl<.".u and com· 
plcre m~tructions. plus thorough .ind .iv 
curate: phisic:il .ind dc.:crrk.11 sp1:ts. 

Due 10 1hc lim1t..:•I h1w- and high-fee· 
quenq powcr-han,llini.: ahilic), it ;houlJ 

not be used \dth hm -ctfidcnC\' speaker~ 
or with ck-ccros1atk ~pcakcrs. \X'ith 

spcakcrs ol avcr3!-\e or higlu:r efficienq. 

It is unlikely tluc rhe amplillcr would 
t'Ver be overloa<l<.:<I undc.:r these conJ1 
uons ic sound~ Vl:r\ clcJn .ind plc:-asanc. 

in tbc horizonwl pl.inc, m.1kin.~ rhe level­
ing of rht motor bo.ir,I less cmicaJ. Th1: 
l.iu:ral pivot b ratlwr hc:-.1vih cl.imped, 
in order to eliminate rhc lm'.-frt:quenq 

T he Gra1 2 1 2 /mu; ur m . 

arm rcsonance. The dampm~ on the ver­
tica l pivot is much lt:ss, to p<.crmit uack­
mg wa.rpeJ rt'Cords w1thom Ji_gging .in" 
on cbe high spots or l1:J\•ing thc groove 
on the low spots. This si1uJt1on could 
c-asilr occur ID th1: earlier Jc:s1.ens when 
rhe damping adjustmt:nt \\J\ sec for a 
large amounr of Jampmf:. Presumably 
because rhe inJividual pivoc Jamping 

0 

" c 

~N 
'; 
0 

100 1.000 
rRtOUt•;Cl' ":PS 

1'1Jik u ·u1'J tcst-ret(Jrtl res/Um•e. 

of the Model 212 h::is been scL for op­
timum coru.litions, no Jampmg adjust­
ment has been proviuc:J on the new arm. 

The design of the .Mo..lel 212 rc· 
fleets an increasm~ crcnJ toward widely 
separated vertical and lateral pivors. The 
portion of the lllD con1;11ning the ('.lr­
uidge is the ooly part which can move 
vertically, and the l'i \'Ot is On!} abouc 
2Y.? in. from the scvlus. TI1e ha.sic ad­
vancage o f this c.lesign is the redurnon 
of vertical mass to a minimum, which 
1s desirable in the imercscs oi low 
rceorJ wear. 

The main bo<lr ot rhe arm is con-

Manufocturer•1 Comment· This is • dear, ob1eet1..,e 
re.,,,ew For ., h19h·frequency power ra1lng. the 
PA·20 design w•• bued on 1he well0 kl'Own 
11ud1et of energy distr;bvt.cn of mua.ic by Slvian, 
Dunn, and White. These mow peak sound pre1 
"''ei 1n 1he 15,000 10 20,000-cps r1ngo "'" 11 
leur 10 db below 1ho1e a1 midd le trequenc1e1. 
Thu>, a m""imum raring of 2 .,., properly h•ndle 
rho•e h1;h frequency peah. The PA-20'• me.uur&d 
5 w ue bettf'r thl\n tw ce 1hi.s required powet 
GE fe lt 1iia1 adtlod h;9h-freouency power w .. un­
neceHary bee""'" of the co'1 factor. and the limit 
e l 15.000 tPl on mosl human hearing. 

The Ocrober 1956 AfS Jo111n•I re!)OrlS lhOI In 
•n •vera9•1·zed living: room" with a YCfV low 
etf1c1encv aoeaker 1nst.antaflE'ous pe•lc. lrveb rarefy 
1ur1>11u 2 w . Th11 reflecn GE planning of the 
PA·20's powcr·response curve . The s.ame b.1l1nce­
w•l !copt on 20.cps performance. s..ince there ' ' no 
I nown recorded music below 30 <i>• 

GE de1r11ned the PA-20 , a• ihe revrew rnd1ca1e" 
for op11mum perforrn•nce and fl.'h11b1hty consiat&nt 
wqh rnodor11e price . 

~tr.iined vercicall}. a.nd is free to move 
ooh in 1he W.1craJ plane. It 1s hal.i.ncc:J 
about th~ latc:ral pivot by an a.djust.i.hlc 
coumerwei~hl ar rhe rear of the arm 
\V11h111 the .irm is a spring wholiC tcn 
sion mai be .idjusted to obiain the de­
sired rradc.inA force with the cartridge 
ms1Jlbl. The viscous damping of the 
I.item! pivot 1~ very considerable. \Xfhen 
holdin>: the: arm and crying co rornce 
che pivm asst·mbl}', one a1 first feels 
that rht.: bearing rs "frozen.' Of course, 
it is a property of viscous damping char 
the Jamping force is proporuonal to the 
vdociq· of rhc sliding sw:facc:s relative 
to each othlr At the slow rates in­
volvc:J when rracking the spiral grooves 
o f a rct:orJ, the n:si.scance of the Jarnping 
material can harJli be dtcectc:d. 

The h~.id of the arm is equipped wirh 
a plu~ in slide which contains the car­
mclge. Ir will accommodate prarncally 
.1n1 staml.uJ c,mri<lge with 11-inch 

Co11111111ed 011 p11ge .p 

P(J/Julur Sci1mre t es/ recr>rd 'o. I. 
,,,.,ps IQ 1a-K c glide lone. 

ComP<menls 1109 test record. 
rn- lo 1 a11-cpr glidt1 Jo11e. 



I 1g. 1. 'J hr .ttrk11y \A·.'2~ 11 "uonhfrd i11 

Jl11gc-1. T/111 u thr ""'"' ch.ns11 u~1tl, 
11•i1h tubt' 111cluts 11nd lr1m1(r1r-n11!f'> in 
pl11cr. ~ r11hing b111 ban t11red "' rtl. 

I 1g. l. llrrt' IJ lbr "'";" '"""" o1/ler 
corr11relirrg u 1nng b11s bun a11uplC'lrJ, 
Oprrr 1m111,..t11u11 u/ thr S -f·.lS p/11ces 
compr111rllls U'flhm r111y re1Uh r1/ 1t10/s. 
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The Arkay SA-25 

Control Center 
An a ud ioc:raft kit report 

I Tlll::!:>E DA Y!:i of fasc mo' ing rt.·· 
S<:-.irch, with cap<: scc: reo growin~ in 

popularit) and disc seer''<> 1us1 around .. 
1es1.i:ncfs corner. 1t 1s m1ercs11ns ro wn­
nl'Ss che multirudt: of dual-channd am 
phbers .ind prcamps no'' appt.'"3flOJ.: m 
rbe cacaJo~ues .incl on )howroom shelves. 
·uch a unit is the Arka~ SA-25 Sten.'O 

Control C.cnu:r. whose tt-arures embo<h 
much of the curreni chinking about con· 
uol units adequatl for bo1h StertO and 
monaural sound. Thc A-25 is a 25-
watt ampWier of .. uix:r Line:ir" design, 
u swiccbio,g ceocer for cape or disc scer<~o 
and a varit:t~ of spc.1ker .1ssemblit:s, and 
111•0 preampliliers. boch of which providl 
complcct: equ.di:wcion facilities for rhr<;L 
commonl)1 t:ncouncercJ disc pl.1)'back 
curves ( LP. RIAA. and European 1 os 
wcU as tape hc:ad~. One of thl'SC pre­
.imps 1S followcJ br complccc conc­
shaping f.icilicit:s and a power amplifier. 
the ocher is followt!d h)' o volume rnn­
uol and termm.ucs m .1 c:itho<ll-lol 
lower ourpuc. 

Tone coocrol on Channd I 1s, hov. 
ever. a verSJtile funl"tiOn in thl SA-25 
lo ad<luson m sc.inJ.ir<I BA. s anJ 
TRLBLL: knobs I v. h1ch provide. ac mJx 
unum rotation, a ~recifieJ 16 dh of bass 
.ind trt:blc boost o r artcnuouon I chc 
Channd I prc;1mp luntains a HI filcc:r 
sl1dt: s" uch 1 \\ hilh prov1dc:s a c:ho1u ot 
6 or I~ db cut Jc I ().()00 cps), and a 
Io switch of similar consrrucuon which 
drops 60 cps h\ rhe same amouncs. Boch 
of thc:S<: swicchcs luvc a ccnu:r OFF 
rio~1rion "hich removes ch<:m from the 
circuit when th<:ir netion is not dcsirc:<l. 

forthcnnorc, Channel I has che cypc 
of LOUl1NESS control which is built 
arouml .i r<>lltry switch, am! gives an in­
creasing degree of com pcnsation when 
rotatec.I through irs five positions. 

Both cbannds h.1ve individual FUNC­
no-. ( sc:k~or) swicches, with ideocical 
marking< Four posirions on each S\\ itch 

u>nncct che prupcr lllmponcnu 1nco thc 
feedback equahza11on loop around th~ 
phono, cape prt:ampWicr srogl'S. The rc­
m:unin~ cwo positions route ID rbc 
IU~l:R. and AUXILIARY h1gh-lcvel In· 

puts. Thus. each ch.innel ma)· ha"" 
chret switchable inputs connc:ctcd ar Jll 
umcs, a feature of lahor-sa"ing impor 
ranee if the A-25 is builc mro J wall 
or hookcasc. 

The cwo ch.innt:ls .1lso have s;:p.irJtl' 
pilot Lgbts. vrnh the Channel- I 1cwel 
lighted wbcnc:vcr the main powc:r swicch 
is thrown. There is a scpamcc slidl· 
switch for Channd 2, which :icrivaces 
cht: Channcl-2 pilot light :iml FUN("fl()N 
switch simulr:ineousl)'. AlthouAh chcrc 
.m: rwo switchable AC outlet> on the 
hack panel, both are acuvared when 
che m.iin power switch ( locaceJ •>fl the.: 
VOLUME concrol) is thrown. This mt"ilO\ 

chat wbt:n Channel 2 is de-.ictivatt:d. the 
~par.ire amplifier being feJ b) (h.in­
nel 2's ourput must be: turncJ oJJ b1 II'> 

O\\ n power swicch 
A single VOLU.MF-conuol knoh 1s con 

ncx:ted co a .~n~cd potentiometer which 
.ilccrs the sounJ ltvd of bocb chanocl~ 
s1mulcaneousk Thus, once the lh.ioncl 
b.ibncc:- h.1S b~cn cScabLshcd by external 
lcvd-<;<;c comrols. simultant-ous volume 
conrrol can be mamtamt:d m both cban 
ncls through the action of the SA-25 
concroL 

Of course, such wdl-thoughc-out <.On 
venicnce feamrcs have their paradoxical 
drawbacks What does ooe do if his 
separate power amplific:r bas no iopu1 
lc:vd set? Well. he adds one, presumahly 
On rhe other hand, a level concrol in the 
SA-25 Channel-2 outpur would have 
successfully banished this problem for 
all cime. The home builJer shouldn't 
find such an installation co bt: much of 
a problem, and it would increaSc the: 
usefulness of che SA-25 trcmcnJousl1·. 

One final fca.rure o f the SA-2'i de-

)..:rvl-S menuon. 1t 1s the fourth front­
panel slide switch, which splits the out­
put transformer's R·ohm line into rwo 
hr.inches and roures chem to either of 
rW<l caps on chc rear panel. The user 
chen ma~ connect spcakt:rs placed ID dif­
rt:r<:nc rooms p<:rmanenclr co the speak· 
er cJps on the SA-25, and turn the 
•pc:akc:r m one room oft and cht: ocher 
one on at che same time: b) Clicking a 
'" ud1 oo rhe Conuol-Ct:occr front panel. 
'\t:t:•!los co sar, for users who maintain 
,udi .in arrangement. switch throwing 
bc:Jts scrcw-drivcr piloting any da) of 
till" Wt:t:k 

The Circui t 
( 1ru1Hs m the Arkay SA-25 are con· 
venclllnnl in jusr about every respect. 
The: schematic on page 26 shows chat 
rwo idcncical input scagcs and their 
conmilling function switches. In c:ich 
h.1nnd, the TAPE· M.t\G input IS COO· 

m:crcd co the grid of the fim-stagt: prt:­
. 1mpl1ticr ( a J 2AX") rube. fccdback 
c:qualizarion bt:cween cbe stages is sc­
kctt:J b1 the Fl:NCTlON switch v..bich 
k.wcs the l U1'-'ER :i.nd AUX inputs bani:(· 
mi: in mid air while che 1APE \!AG in­
put 1s in use. The tnpuc impe.lance of 
each TAl>t -~tAG input is Sct at IOO K, 
~ JI this value can easil} he changt:d. 

\'\Theo the TUNF.R or AUX inputs an; 
,L-.1, chc first sragc is brpasseJ anc.I cht: 

mpucs connected to tht: second-stage: 
l!r& I FoUowing chis stag<: in Channel I 
lk Lht: HI and LO CUI switches, thL 
lOL'T>NF.SS conrrol. and the cone controls. 
At this p<lint, Channel I also pro\'iJes 
1 r .. Pr \fONITOR output which Jm:cth· 

ftg. 1. /·11nctiolf su i1,/uJ .zrt' illl11cbt'd 
/,11ch 1111rdJ 11nJU st>IJermg ;, cr,mplrtt'd, 

pr1:i.cJt:~ che cone: controls, hut whi'h 
wllou·J che HI and LO cue shdc sw1ccbt:s. 
Prc:sumably. che tape rl'COrdist wouJJ 
want co subdue record scrarch, turntabll 
rumble. and bum while ri!cordi11g his 
rLcorJs as weU as while purd)• listening,. 

Following the second srnge in bo1h 
ch.mnels is the ganged VOLUME control, 
lorncc:d immt:diarely after the tone con 
rrol~ m Channel I and cht Channel :? 

ON-OFF switch. The Cha.nnd-2 VOLUMF 
conuol prcc<.'tics a single aioJe ( 6C~) 
rigged as a cathode followt:r. 

The Channel- I VOLUMF control fe<..Js 
a t 2AT .., amplifier splic-load phase in­
verter w1ch the lormer d1rc:cr-coupleJ co 
the l.mt:r. Since such an arrangement 
cannor pro.Juel suffic1enc low-distonion 
.!rive for the 6L6 outpuc rubes, a 
I 2ALP 1s used as a push-pull driver 
sca~c. The screens of ch" oucpuc rubes 
.ire conn~ced co separate caps on thc 
oucpuc 1 ransformer primary, in what 
ArkJ)· calls :1 "Super Linear" coofigura-
1100. A single teeJb:ic.k loop from the 
16-ohm mp on the min~former is rt: ~ 
turned to che firsr-scagl cachoJe. 

The power suppl)', coo, is scraight­
forwarJ, wich :1 5U 1GB rectifier pro­
viding 435 v to tht: output rubes. All 
filaments arc operate<! on AC, but o 
potentiometer across cht: filamenc line 
1s center capped co a plus potential of 
'\5 '" This sarisfactorilv rcnlkrs hum 
in.iudihlL at l1Stenin~ h:vds . 

Conscruccion 
&"<:ausc of its mult1phcit1 ol functions. 
cht: Arb1 SA-25 1s nor .1 kir to be as­
sembled in one evenm~. The COt<tl bwld­
mg umc for the moJcl picrured on lbcsc 
pases was IO the ne1ghborhooJ o t 2 '> 
hours. one hour of which mdudt:J final 
volcagt checking, rulx: tnst:rrion. and 
lhcckmg co ascertain rhac che unic was 
opc:rating normal I}. thar no pares wc:rc:: 
mJJvc:nentl~ omitted, and that all leads 
were i.:orrectl} plact:d .md propcrl} sol­
Jc rcd. It was noted during this checkin~ 
process thar five connections rt:mafotd 

Fig. 4. H..-e is the subch<1uis. uilb 
w.,uhes ••slilll<'J .md 111rtd m p'4c~. 

unsoklcrc:d. Refemni:t back co rhe 1n­

s1 ruction manual, cwo wt:re found to be 
an oversight on our part, '' hih: the: re­
mainm~ three were holdovers from an 
earl ier construction step \I hich ordered 
NS (do nor solder) and was oot lacer 
followed b1 S. When an instruction 
manual 1s as long as chis one < 20 pa,i;cs 
of seep-bi-steps) 1c is understandable 
rhJt .1 miscake or rwo should mana_!!( 

I ig. ~. Re,,,. (u/IJ """ /ro#I Pl6•els 
"'" shou·rr JoUoui•g twe/;,,,;,,'"1 winni. 

rig. 6. Two ritru·J of /ro"I p111tel show 
• 11b11>semM 1 l1t>llt'd 11nJ 111irt-J ;,, fl/1""· 

Figs. - ,,,,J H. ' f ht' ''"""'"'"" _,,u~. 
here s/u;u" f runt tu'' po11/1u•s. 'oltf 1/w 
upen fr11n1r co1fslr11cliun, ind ,,,,._,,. ,. 

"·hfrb 1uh111,emhlie1 .1re fi1111Jl7 joirNtl. 
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THE FISHER 
FISHER LEADS THE WAY in scereo wich the "400," a universal, sell· 
powered STEREOPHONlC .Mascer Audio Control and Preamplifier. The "400" is 
an inscrumenc of such versatility, you can me it in sixtcm d11Jerc111 tuayJ: 

STEREO: Tapes; Discs; AM-FM; FM-FM; FM-Multiplex; Microphones 
MONAURAL: Tapes; Discs; AM; FM; TV Sound; Shorc-Wa\'e; Microphone 
RECOR DING: Stereophonic and Moruiura~ with builc-in monicoring facilities 
CROSSOVER: Eleetronic crossover for du31-cbannel amplifier-speaker sysrems 

lo spite of ics remarkable versadlicy, che "400" fe:acutcs extreme simplicicy of 
operacion. The "400" will be at yout FISHER dealer soon. Plan $16950 
to visit him, co see this fabulous new iostrumenc. Chauis. 

Blonde, Mahoga11y or lli'aln11t Cabi11e1, $1 7.95 

WRIT.E TODAY FOR COMPLETE SPECIFICATIONS 
Slightly Higher 

in the f'ar W••t 

OUTSTANDING FEATURES• Tu o-circuit 
l.CJMBLE FILTER for nucntcly sbar~ 
cu1-ofJ. CA 'must' for Sit~ c:uttidgcs. 
• 9 controls. nil on the front pan . 
All connections arc on the rear apron. 
• 16 jacks for a ny combinnrion of 
orcrco and monnurol inpu1s. • 4 o u1put 
j:icb. • Push·buuon input selector, 
with jeweled indic:uor 111mps. • Equal· 
i=tion Scleaor for 1111 rccon:b and 
1apcs. • 3·1>0Sition Loudness Coiuour 
Control. • Independent Bass '1Dd Treble 
tone conuols. • 4 lnpur Le,·cl adjust · 
mems. • I-knob Chnnncl Volume-Bal• 
ancc Coni:rol. • 4 auxiliary AC rcccp­
mclcs. • Aoti·hum po .. ·cr transformer. 



How can stereo effects be achieved 

zvith 'ltzonophonic sou11d so11rces? 

-p . 
. 'fl• .., . ? . ti} ? ? .... .· ~ ·: . . · c 

• • 'I ~ 

~ ? ? ~ • .: ~ "[ 

SIX MONTHS ago, embarking on 
rhc firs[ of rbis st:ri.:s, 1c seemed Jikt: 

.a gooJ i1.b. In planrung anrching lih 
this. of course, tht: firsc few hav<. co he: 
writcen before the author has uny idt:a 
of ho'\\ ir wiU be received. J\s I wricc 
this, the nrst rhree havt: appeare;;d and 
cerrain responses have bt:ca received 

Concerning tht lirst one ( November J, 

abou1 eltctrosrncic loudspeakers. rhe mos1 
vmlenc respnnse was from a reader 'I\ ho 
was shocked thac I should wasce time 
wming abouc a loudsrcaker rhar wasn r 
even a loudspeaker. 1 ,l(uess 1•ou just 
can·c 'I\ in wid1 some peoplt. Here Wl 
have chousa.nJs of clecrrostaric loud . 

running ou1 ol material for !.his column 
iusc vet, bur if )•ou have a p.micuL-tr 
f'uzzlemenr pk".isc wme in. T will un­
douhcc:Jlr gee aruunJ co all of chc:.m in 
Wm. 

On the: sccrt!o question, m.1ni of che 
inquiries suggt"<;t char v. e need m d,uifr 
jus1 whac srer<.0 rt-ally is, rather than 
Je-al \1 i1h sptcific puz:Lftmt·ms. Then 
muni obscuric1es will resolvt! chems<:lvcs. 

0 

Fig. r. ElerJro11u: crasso1 er sp/iJs .round 
aheud of pincer amplifiers. This i .r no/ 
true Jlereo, h111 is "" a11rul ill11sio11. 

speakers being sold .• inJ this J!U) didn't 
even recognize rhac rher e:xisc! 

For example:. somt inquire whcchc:r 
scert!o could ht' acb1ev<:<l bv using an elec­
tron it crossover un1r a.nJ feeding irs ouc­
p ur rhrou.i;h sep;1race amplifiers co loud­
Spt""Jkers placcJ in srereo fashion, Fig. I. 
This iJea ac:cuallv amounrs m nothing 
more chnn cumng a two.way loudspea.k­
cr in half anJ purcing rhc rwo sccciom 
rn differt'nc corners ot cht' room, so thac 
chc: bass comes from on.: side anJ rlie 
creblt from the orhc:r. 

Jc will succt.41.'.<l rn making che sound 
dilfer<:nc from cht! same cwo-way loud­
speakc::r .ill jn onL prect!. Bur the resulc 
11 ill nor be srtreopbonic. The bass fre­
qui:olics have msuf!icienc <lirccrionalirl' 
rn the avc:r,1ge living room co be Jeiinicc· 
I) assodarcd w11b their louJsJX:aker. The 
higher frt!quencies. on d1t! mhcr hand, 
:1•i/I hi: debnirely associated wirh che por­
tion Jclivering chem 13ut thtrc: will be 
soml: separauon tha1 will become t\'idenc 
in che 11:gion of crossover frequenq 
ht.>causL o{ the distance betwet·n tJ11: bass 
and treble units. This will give a scnst 
of spread like a very Jar.gt' mulciunic 
o;pc-.iker. but 1s really noching like a trllt' 
sren::ophonic illuswo There will be no 

by NORMAN H. CRDWHURST 

rc:,tl tH<.:cc of sc:parativo b .. rwt'en 1nJ1\'1J­
ual musical in~crumencs. 

A nor her qu1:s11on concerns "herher 
1•uu can use a combined bas:. o r woofer 
unic wirh rwo genuine stereo cl 1J nnc:h 
tor the rt'st ot the r.1nge. If 1·ou WJOt 

co Jo this J good w:w ro manage ic \1 ould 
hL co ucilizc: eli;c1ronic crossovtrs in rhc 
region of 250 cps, as shown in Fig. 2. 
Then rbe ourpuc from the low.frcquencr 
secc.i1m of horb channc:ls can be com­
bined, ttd incn an amplifier, JnJ u lr1-
marel1 scnc to tltt sin.idt: woof1:r unic. 
Tht high-p:l.\s oucpucs from rhe elec­
cronic crossovers can be teJ co separate 
chanod ampli.hcrs for lefc and nghr. 
:ind then co singft! or rwo-w,1y loud­
speakers for chi.; src.-reo r<>mon. 

This i<lt"J ccrcainlr will work. if for 
some reason you fc:cl n>u Jo nor need 
rwo woofers. 1 can h.1r.ll1' sec the po1nr 
of Jo10,~ ii, h1Jwever, unless rherc is a 
rtStricccd space probl..-m or a similar 
dit1icuhy. Akhou~ )'OU v. ill $avl. rhe 
rnsc o{ oni.; woofer, you havt' ro bui 
rwo dt:c.rrornc crossovers and an txtra 
power Jmplitier ihac you probably 
wouldo c aet:tl orhern ise. lJoless there 
is a spe.1kcr placemcnr prohl1:m, chcre 
is no parcicul:ir adviin rage 1n separacrng 
rhe bass and reproducing it from a sinJ;le 
louJ.~pcakc:r while rhe rest cit rhc: srt:rco 
pro.gram comes over two sc:paracc: loud­
speakers 

Orber qut-stions rcceivc.-J on this ~uh-
jecr relact:d co rhe J>OSsibilin ol using 
one or .morher of tht:" dt·vices rb.1c art 

The seconJ one C abom srereo) Jr1:11 
nrnth more r<.'Sponst, moscI1 from j)eoplc 
'I\ ho wanceJ co usk furtht:r questions 
- ald1ough onl rt'adt:r wanced co cell 
me I jus1 don·c know hn~ stereo works 
.fC all. The third one, about differ<:nr 
kinds of loudspeakers, hmu.ghc cwo 
let[Crs in the firsr mail and several others 
since. One: of che first rwo was from 
Paul Klipsch, defending the exisrr.-nct: ot 
Dopplc:r d1sroruoo I I have no argumt:11c 
with him abouc chis, bur more of i:hac 
a nother rime), wh.ilt: another was from 
.l n:ader who chankeJ me for explaining 
some marcers char had alwars confusc:J 
him. 

Cr>nti111u·d 011 p,1ge W 
l·ig. 2. A ri11g/e u·oi,/t·r mu,i sen·e a stereo 1.vstem ll'hicb 11u·1 el11rtro111c r,.,,.,,,,.t-r;, 

o there's room for more ahouc srereo 
and loudspeakers, but I still bavt: a list 
of subjc:crs co be covered for .J firsc dmt 
arouoJ. Thcrl." cerra1nlr is nu d;tngt·r •)f 
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tR£AMPLlr-1£RJ,_____ CROSS0\1£1:1 BQ.:oW ~No 

PRINTS 
get the greatest thrill high fidelity can give you ·.·· 

• 1 ound from prec1s1on full range. rich. c ean s . t al 
unted 111 an acous 1c JBL Signature loudspeakers m~staking craftsmanship 

h r own hands Reward your pa1 th M del enclosure you make wit you rf f 1st JBL Signature units, such as e o 
with speakers designed fo r the pe ec ion orities to be the finest made. The 0130 is 
0130, are acknowledged by foremost a~t:e with a 4' voice coil. It is unsurpassed Ill 

the only 15~ extended range speaker.m The JBL Model 175DLH gives you smooth. 
efficiency and transient handling ab1h~. 1200 cps. The 1750LH is equ1ppe~ with an 
crisp reproductio n of frequenc ies abo et t for even distribution of highs over 
acoustical lens. an exclusive JBLf _d~vet~Pg~v:n y'ou accurate bass reproduction. must l'd gle Any speaker, 1 1t 1s 
a 90 so I a.n . I ngineered acoustical enclosure. 
be mounted Ill a proper Y e D E D F 0 L D E D H 0 R N 

JBL BACK-LOA · bbl 
BU IL D A JBL back-loaded folded horn is pro a Y 
Designed specifically for the JBL 01.30. the ever manufactured. The ca binet is rela· 
the most widely-used enclos~re . of its type dimension - and yet, ingeniously folded 
tively small - Jess than 40" Ill Its greatest h th an effective length of six feet. The 
w1th 1n. is an exponentially tapered horn p::e w~own bass. There are two versions of 
horn adds an octave of accurate, c lean,d P be placed in a corner. although corn~r 
the horn: Model C34 stands vertically an ~ay k ss is a low·boy folded horn that is 

lacement is not required. Model C40. the ar ne. . Prints are designed for direct. 
i.,dependenl of wall or corner for proper functtlonc1~1~n Cost is three dollars per set. 

t and time-saving cons ru · 
simple. clear instruc ion, ------------···-------. 

-•••••-••••••• I •••••••••••••••••••• I 

I JAMES e LANSING SOUNO, INC. . . I 
: 3249 Cas;tas Avenue Los Angeles 39. Cahlornra : 
I Genllemen I 

: Enclosed find $ __ - for 

1 

: 

I Model C34 Productron Prrnts (<1 $3.00 per se 
1 I Model C40 Produc11on Prints fit $3.00 per set . I 

I --- n me and complete address. I USE THIS FORM TO ORDER YOUR PLANS 
1 

Please print clearly or type your a : 

Now you can build !hrs rnost popular J BL ~n· : ® Name : 

closure from dNalled produc1ion prints ':"h1ch :, J Bl Address~ --- :, 
rncfude a complete list of materials. afl d1men· 

.,

0

ns. and lnstructrons for assembly. I •••••••••••••••••••• 

I ~------------------------~---------- "£ 

::> 
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A Question of R elaciv il) 
\lost record collt:nors, who ntvcr can 
buv or even hear more than a small 
fra~rion of the discs and capes chei•'d 
like co knou• and who Juve ro dt:pcnd 
.u least ro a considerable ei..'teor oo rc­
\'iewer's recommendations, aren't likely 
co apprt.-ciatc a peculiar handicap under 
which the professional listcnt:r-rcporter 
labors. !e's simpl}' that he, poor fellow. 
hears 100 much. 

If/ e should be so luck)!," the l(lr· 
men, who never can hear enough, mai 
ruefulli• rccorr- but wbac they forgec IS 

lhac wide differences in aural cxpcdence 
re.suh in widely disp:uace scales of values 
wh ich become extremely difficuh to cor­
relate, let alone reconcile. Such value 
difforeR1ials not only m:ikt for marked 
differences in opinion where music alone 
is concerned (wh11t sounds mild enough 
co the professional m11y be earspliningly 
cacophonous co cbc amateur, for in­
srance), but also where recorded per­
formances arc taken mco account. Those 
which impress the occasional listener 
ns superbly fresh and exciting mar well 
seem merely rout ine co che reviewer who 
has previous!}· encoumered better ver­
sions of the same works or heard more 
effective represemations of the same 
arriscs. 

I've become t:SpeciaJli· aware of -
and worried by- such concmdicrions 
where cen11in Jertes of recordings are 
mvolve<l, and I tind myself chinking first 
chm t he hmm release seems much lt:Ss 
chrilling lhan its predecessors - and 
then suddenly remembering that J would 
be much more excited b}' tr if I hadn't 
heard lhe ochers first. h m.iy be evc:11 
bit as good, but it 1ust isn't so 11011el­
co me, or tO a!mosc anyone familiar with 
the series from its beginning. So what 
am I 10 do : assume thac most of m} 
readers have beard 1he e.irlier works coo. 
and rha1 chcr won't be pamcularly im­
pressed by the currem one, or assume 
that it is entirely nev. co them and 
hence co he enthusiastically recom­
mended> It's a real prohlcm in rclauve 
values, nod I can only hoix; chat eve11 
readec will tT) co keep it in mind when 
he 1udges rht personal applicability of 
m\' rcpons, making surt- to scale rhesc 

==-===--

• by R. D. Darrell ~ 
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up or down co correspond be1ter with 
his own individual cxpenence and valut 
Mandnrds. 

Where Did You Come In! 
Among the pcninem examples of pos­
sibk mulciple evaluations are this 
month's Vols. 4 and 5 of Audio Fi­
Jdit)'0S Drtkn of Dix1ela11d series: thr«* 
neu releases by V.inguard's inremacional 
chamc:usc:. Liane; and one more in 
Unicorn's series of Ernst Levy p.IJlllO 
rccordin~s in the Kresge Auditorium ar 
M.l.T. in Cambridge, Massad1uset1s. 

The fabulous Dukes are in charncccr· 
1sric vein in 011 Bourbon Street and 
\fi11mel Tinu ( AFLP 1860 and 1861 ) • 

.ind they're recorded as ultrabrillianrl) 
as ever, hue if you already know their 
c:arlier ccleascs, Vol I seems mosdr m 
be more of the same, with perhaps 
onl)· Tht StJmtJ and 811ck Home m 
I 11dit111a m:itchin~ che highest previous 
peaks. 1 lappily, however, Vol. 5 ranks 
wich Vol. 3 C reviewed here in 0..<obc:r 
195 ~ in irs LP version and lase Januan· 
an a steJt1l rap mg 1 as ont of thc: Dukes 
tinesr achievemc::nrs- parcicularh no1.1 

bk for m inspired rcanimauoos of sucb 
lam1liar tunes as AlabamJ Bo1111d and 
If~ ait TiJJ 1/Jt S1111 ShineJ , f\tllit, a~ 
well as for its flawless technology, in­
duJing as immaculate disc surfaces as 
thl' mos1 fonacicaJ noise barer can l-VCr 
hope for. 

Liane is one of the best night-club 
singers as for as boch appealing per 
sonaliry and voice :ire concerned: per­
haps it's only because I have hl'llrd her 
do the ~amc son of thing so ofren be­
fore thac 1 can't gee more excited about 
her laccsc Rwdezro11I aver. Liane. Parii 
1\11d1111:ht, ..lnd Vum1;1 "11dnigh1 ( Van· 
guard VRS 9011, 9018, and 9026 re­
specuvdy). But 1f you haven'c lx--en 
apcivaced earlier, :1ny of these serves as 
..l delight fu l inrroclumon: anJ in any 
cas<: you arc surt' 10 rdish the ingen iou~ 
wai in which her accompanring Bohi:m1; 
BM Trio links hcr various sclect1ons aod 
varitS them with instrumental 1merlude:. 
in the latter two discs - mosc aruaccive­
ly of all, for me, m Pttr;s M;dmght. 

The firsr Lcvy-Krcsge-Ban6k record 
io~s were so spellbinding chat it ma1 
he onl) in ID) mind lhat the new Bee 
thovcn Sonacas, O p. 90 and Op. I 0 I 
( Unicorn UNLP I 051 ) , seem anticli­
manic. Nevertheless. I'm much more 
disturbed here by Levy's iocerprctacive 
cccenuici1ics, except m the truli elo­
quent slow movemems of these works. 
and even the tremendous sonoriL)' of 
recorded piano cone begins co seem 
ovcrbright and - let's face i1 - com­
pleccly unn:icurnl. Qualify that reaction 
as vou will, you'll sull he on much 
safer ground if you start off with -
and perhaps stick exclusive!~ co- lhc 
earlier UNLP 1035 <L1sz.1) and 1034 
1 Bt..:1hoven) I praised so highly 10 chis 
rnlumn exacrli a \'C.'3! ago. 

And in somewhat this same: genernl 
cmcgon. although it is not pan of an 
ac1ual series, is cbe sonic documcmation 
of cbc 195~ Indianapolis Speedwai 
Race, 500 Miles to GlorJ (Mercury M,\ 

2-6, SICreo, or MG 201 1 5. LP ). whicJ1 
is brcathraking if you've never h~d 
any ocher racing-car rcconl ings ( espe­
cmlly an stereo) before, or if you're a 
dycd-in-lhe-wool aficto11ado. Otherwise. 
ir's going ro StCm pretty monoconous 

Cominued on page 46 

AlTDIO< RAFT M AGAZ INl: 

.. o. us• V.HCHESlH SONGS FOi 
,. SHIJTTUID r••tol-A MUST encore 
to Elsa smash M first album Sones 
Few A Smo~• filled Room'' W1l\1 SOIM· 
hmtS only thinlJ .e1ltd pally songs with 
.pprop111t1 remaru by Char lu lauilllon 

t60S Ml Z POLKAS 
Karry bm!Mfman's b11 band 

Polkn w11h soph15hc1t1on 
Wei~ .. on'I hu lhis1 

UOI OUAIT!ll ODIONS 
O•dl•me N .clelo~eonslThe . 

un•que sounds ol Jim Homllton s 
S!IO 000 hollbr 1• n1f•1 

Reaching the 
stratosphere 
in high fidelity 
realism ­
a sound 
that's out 
of this 
world! 

Euery stereophonic 
H IFITAPE and 
HIFI R ECORD 
laboratory tested 
and factory sealed 
for your protection. 

1606 YEILYf MILLS HAIP 
WllH A alllY M,r.Y alAT 
B·r b111d 9,11, Miy pile duver 
b'ISS with V••lye Mills tazz harp 

HOS IAD' N t.UI MA 
I AIZ--Red-llol rhyihms 
from the Ro.r•nr 
T" entleS with 
Ceorae Wucht's 
Vanity 5 

STEREOPHONIC 

1111=rrll1•1:s 
1t 11=1111:1un111s 

U 16 GIO IG! WllGHT GOES 
SOUIH PACIFIC A .... sl•nt on Ille 
.stO't from ,.,~ lamous 81oadwn mL11aal 
Gl!1ltlle wuaM s million ~llmg popularity 
uo•ts .,,, '"" b11 on the nuRhl1 hve 
m1nu1I Wuthllet P1o-t 011an. 

Guaranteed 
frequency response 
16 to 20,000 C. P. S. 

1106 rA100-Tht f1bulous. uolic 
sounds of Arthur l ym:in's Hltniillft 
V•llage C•OllP tl!COtdtd ill Kent) J. 
Kats.,·s aluminum ~ome slfucturt. 

Ko"olulu ir I BEST Sfl LINC AlBUM 
IN NATIONAl SALES CKAllT$. 

1702 GIOI GE Wl lGHT IHCOUS 
AT THE MIGHTY WUlllTIU Pin 
OIGAH- Ail hme bHI stllinc lhultr 
P•Pt or~n record1n1 Htar the migllt· 
int WU1ll1tt1 of lhtm all- 5 m1nu11s1 
u~ n dem.,..111tt011 record by mJtlf 
lud1MR H1F• manuf1CIU1ttS. 
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Here is A u n10CRAFT's annual 

listing of FM stations 

conzpiled fro111 the official 

records of the FCC. 

T HE following Im o l O\'t:r -oo !;nitL~I t:nt'S F~I scac1om 
was cakt'n direct!~ from FCC recorJs 11nJ is .iccurare to 

January 2, 195q_ In aJJirion to call l1:rrers 11nd frequcnq 
(in m1:gaqcles >. the cbannd I (HI number ( ste Tablt' I). 
rhL dknivL r.idi11c.:J power ( l:RP) in kilowatts, chc antenna 
hei~hc <HT J in feet above aver.ige cerrain, :ind che lamuJe 
I LAT ) and lon}?icud(.; I LONG > m degrees .ire shown for 
each scat1on. 

Eff ecti11e r11di,1ted power is defined as rhc crnnsmircer 1>utpuc 
power I minus line losses) times the antenna power g.11n 
In chc case: of 10-wan educational stauons which have been 
marl..ed by .in ascerisk, che power lisw<l is chi:' cransmitccr 
output since: their eHecdve rac.liacc:d power is nor shown in 

FCC CL-Cords. 
/lt11t1111a htighl dbcn e aHmJ!.C terr11111 1s defined as tht 

heigh1 o l the radiation ct:ncer of che antenna above: the avcra~>t 
height of all terrain which lies between 2 and I 0 mile-s from 
the antenna. In the case of 10-wau c:ducauonal scatioos which 
have been marked b>' an asterisk, the hcigbc liscc:J is thl 
antenna height above ground at the m1osrnirter sice. Sin(( 

thtir he1ghc above average terrain is noc shown in F( C 
records. 

ConJ1rt1r:t1<M permits for new scacions are ioJicateJ by 
"CP." Such scacions may alreaJy be broadc.-i.scing undc:r this 
pcrmu Somi: old stations hav<: requesccJ changes in power, 
aorenna height, or locauon, these are ind1caced br: 

DP Decreon in power 

IP Increase in power 

DH Decreon in antenna height 

IH Increase in antenna height 

Cl Change in location 

Tht: Ja1a shown in each C:lS(: arc: the: new daca. \'li'ben: s..:ver.il 
cbanj;es are made. onl) chc most significant is indicated. 

T he following cable givL-s che cbanoc:I number accorJing 
co frequenq for e-.ich of the J 00 FM channels. Jusr as tele­
vision channels are numbered from 2 io 83, fM channels 
arc numbered from 20 I to .mo. In ch<: scacion l1sciog, tht 
channd numbers a re abbreviated b)' drop.,ing rht supt-cfluous 
first digit I a 2 or ) ) Two d1,eics arc t'3S1er 10 remember 
than chrce or four, so th:u some lisrc:oers ma) wish co recali· 
brace their dia ls in cbannd numbers going from I co I 00. 
The first cwency channels have bec:o set up by tht: FCC for 
exclusive use b~ noncommercial educational stations. 

Table I 
freq Chan Freq Chan Freq Chan freq Chan 
(Mc) Na. (Mc) No. (Mc) Na. (Mc) No. 
88. 1 201 93.1 226 98.1 2S1 103 1 276 
88.3 202 93.3 221 98.3 2S2 103.3 277 
88.5 203 93.5 228 98.5 253 103.5 278 
88.7 204 93.7 229 98.7 254 103 7 279 
88.9 205 93.9 230 98 9 2SS 103 9 280 
89. 1 206 94 1 231 99 1 256 104. 1 281 
89.3 207 94.3 232 99.3 257 104.3 282 
89.S 208 94.5 233 99.S 2S8 104.5 283 
89.7 209 94.7 234 99.7 2S9 104.7 284 
89 9 210 94.9 235 99.9 260 104 9 285 
90. 1 211 95.1 236 100.1 261 10S I 286 
90.3 212 95.J 237 100.3 262 IOS .3 287 
90.S 213 9S.S 238 100.S 263 105.5 288 
90.7 214 95.7 239 100.7 264 105.7 289 
90.9 215 9S.9 240 100.9 265 105.9 290 
91.1 216 96. 1 241 101.1 266 106. 1 291 
9L3 217 96.3 242 101.J 267 106.3 292 
91.S 218 96.S 243 101.5 268 106.S 293 
91.7 219 96.7 244 101.7 269 106.7 294 
91 .9 220 96.9 24.S 101.9 270 106.9 29S 
92.1 221 97. 1 246 102. 1 271 107 1 296 
92.3 222 97.3 247 102.3 272 107 3 297 
92.5 223 97.S 248 102.5 273 107.S 298 
921 224 97.7 249 102.7 274 107.7 299 
92.9 225 97.9 250 102.9 275 107.9 300 

Cf 1nceresc co man) IM liscem:rs is a plor of the locac1on 
of fl\1 scatioiu within a mc.lius of, sar, 200 mili:s. The lamude 
and longirudc are thcrdore given witb c:ach sracion. Kno1.1. mg 
cht liscent:r's locauoo l "bich can be obtained from a road 
map showing l.ititude Jnd lon}Utude J aoJ the miles per 
degree: of lamudc and longicudc I from the: following cable>, 
a complt:re station map can be plotteJ co any desired sc:1li:, 
sranm~ wnh a plain sh1.:ct of paper. Propt-r ancenn.i rotor 
setting for c:ach station can be indicaced hy JiviJing the map 
"l\'ich radial lrnc:s from the listener's locacion. 

Table II 

Miles per Milos per Middle Miles per Miles per 
Middle 

lot Deg 
2S 

Deg . lot : Deg . Long. Lal. Deg. 
38 

Deg . lot. Deg . long . 
69.0 S46 

26 
v 
2JI 
29 
30 
31 
32 
33 
34 
3S 
36 
37 

68 8 62.7 
53.8 62.2 39 69.0 

68 8 
61 1 40 69.0 53. 1 

68.8 
61 1 41 69.0 S2.3 

68.9 
60.5 42 69.0 51.S 

68.9 
60.0 43 69.0 507 

68.9 
69 .0 49.8 

68 9 S9.3 44 
4S 69. 1 49 0 

68.9 S8.7 
S8. 1 46 69.1 4ll.1 

68.9 
57.4 47 69. 1 47.3 

68.9 46.4 
68.9 56.7 48 69. 1 

69. 1 45.S 
68 9 S6.0 49 

so 691 44.S 
69 0 5S.3 

· (.a I · 1 •t-r· the: 29 CanaJ 111n srations FM Jcc1v1cv rn ni\c n 1s me; t: • 

I d . ·nl• for chose living near ch<: bordc:r wbo want 
~ I~ ~I 1 . f . 

· I J of StJuoos in cheu area. This in ormauon 
;i. (omr ell: rt:eor a:· bl" 

'- LJ s Govc:mmen1 Prinnng Omle pu 1cat1on, 
wa~ taken uom a . . 57 U 
8 I ti St11/1011s of tht \'(/or/ti, correncd June: l. 19 . n­

rr"'' .,, f oc a vailab k fortunJtdy. che exact locarion u :.uuons was n . 
Mexico has FM broadcast scauons. buc all of them arc. 

bc::ond rcccpcwn in rhe Uni ted Scaces. 

CITY 

Al.ASAMA 
AlbwvHle 
Aln•nd•t Cuv 
AndJ1lui1a 

Cl Annislon 
CJ> Bl•mlnoh•"' 

CP 
Cl•t1ton 
Cullman 
o~utur 
lenett 
Mobile 
l•ll•devo 
Tu1c.eloou 

ARIZOl'IA 
Glob• 
M~ 
Phoenjx 

Tucson 

Al.KANSAS 
Bly1hev1ll• 
Jnne1boto 

,\\ammofh Spring 
Poc.1hon1u 
Silotm Spring• 

CALIFORl'llA 
Athena" 
8•~enl1tld 

iktltltY 

CP 11e.,.rly Hiiis 
c1 .... mon1 
Evrek.1 
Fre:ano 

Gle-nd1le 
Hollywood 

IP long Buch 
IP 

le• Angelo 

IP 

IP 

CP 

CP 

~:r::.~·· 
CP o.~ltnd 

°"''''0 CP OuwiJd 
CP Palm Sprlno• 

Pa ... dtna 
CP R1vualde 
CP 
CP 

s.C:f.,,,lt\fo 

CP 

S.n ecmtircfno 
CP 

CP 
CP 

S.n 0 ev• 

( Mel ! Kw) 

CALL CH FREQ ERP 

WAVIJ.FM 
WRFS.fM 
WClA·fM 
WHMA·FM 
WSFM 
WAFM 
WJtN 
W8llC-FM 
WKlf·fM 
WFMH·FM 
WHOS.FM 
WR LO-FM 
WKRG-fM 
WHTf>.fM 
WUOA 
v/TBC-FM 

86 105.1 
91 106.1 
SI 98.1 
63 100.S 
29 93.7 
58 99.S 
8• 104J 
95 106.9 
65 1009 
66 101.1 
2l 92.5 
15 102.9 
60 99.9 

4 5 
4 6 

100 
3.7 

20.0 
720 
23.0 
150 

KWJl\.FM 
ICTYl·FM 
KfCA 
KElE 
ICTl(J.FM 

ICtCN·FM 
l(.ASU 
l(SlM·fM 
KAMS 
KPOC-FM 
KUOA·fM 

l(PW 
KERN-FM 
KOXR 
KPFB 
KPFA 
KRE..fM 
KllCA 
KSl'C 
ICREO 
KRFM 
KMJ.FM 
KARN-FM 
ICVTE 
UHM 
KHJ.fM 
KLON 
KNOB 
KFOX·FM 
KXlU 
KUSC 
KFAC·FM 
KNX·FM 
KPOl·fM 
ICASC·FM 
KRKO.FM 
KFMU 
KCBH 
ICHOF 
l(MLA 
ICGLA 
KPLA 
KDSX 
KBMS 
KSSI 
KMYC·fM 
KBEE-FM 
KTRS.FM 
KAFE 
l(EDO 
KOXR·FM 
l(PSR 
KPCS 
l(ACE-FM 
KOXM 
KPIP 
l(JML 
KCRA·FM 
KFBK·FM 
KGMS FM 
KXOA-fM 
KVCi! 
ICPAX 
KSDS 
KFSO·FM 
KFMX 
KGB-FM 
KOFR 

•6 97.1 
19 91.7 
l9 95.7 

62 100.3 
s.c 104.7 
<XI 88.5 
38 95.S 
58 99.5 

•1 96.1 
20 91.9 
70 101.9 
ao 103.9 
49 97.7 
89 10.S.7 

67 101 3 
31 94.1 
68 101.5 
01 89.3 
31 90 
75 102.9 
88 10.S.S 
1• 90.7 
• 2 96.3 
29 93.7 
so 97.9 
70 101.9 
70 1019 
34 9• 7 
66 101.1 
01 88 .l so 97.9 
72 102.3 
04 88.7 
18 91.5 
22 92.3 
26 93.1 
30 93.9 
38 95.S 
• 2 96.3 
"' 97.1 5• 98.7 
58 99.S 
62 100.3 
78 103.S 
82 104.3 
86 105.1 
90 105.9 
98 107.S 
60 99.9 
71 103.3 
81 104.1 
51 98.1 
28 93.S 
87 104.7 
21 92.I 
07 89.3 
24 92.7 
.ca '17.S 
S6 991 
37 95.3 
•1 961 
•5 96.9 
63 100.S 
00 107.9 
20 91.9 
60 99.9 
02 88.3 
31 94.1 
43 96.S 
63 101.S 
8 4 104.7 

370 
53 
86 

100 
30 
92 

15 O 
17 5 

11.0 
16.0 

.010· 
180 
3.1 

21 0 
760 

80 
310 
.390 

2.6 

1 5 
9.1 

14.5 
. 150 

54.0 
9.7 
1.0 
.010· 

S.6 
68.0 
7.3 
7.4 

11 6 
sa.o 
16.8 

1.2 
11 .0 
1.0 
.010' 

2.9 
59.0 
67.0 

4.4 
4.3 

540 
58.0 
75.0 
16.S 
58.0 
12.5 
7.1 

17.0 
18.0 
19.S 
4.9 

11.5 
4 .7 
12 
.310 

1•.5 
1.0 
.175 
.690 

81 0 
1.55 
1.0 

11.0 
3.2 
9.8 

12.5 
.no 

30.0 
.375 

33.0 
29.5 
155 
13.0 

(Fl) 
HT LAT LONG 

360 
240 
200 
190 
•SO 
780 
590 
800 
255 
165 
200 
330 
310 
210 
120 
320 

34.2' 
32.95 
31.32 
33.71 
33...C9 
33.49 
33 .ca 
33.49 
32..84 
34.20 
34.60 
32.87 
30.72 
33.U 
33.21 
33.20 

86.16 
8S99 
8645 
as.as 
86.80 
8680 
8681 
86.80 
86.68 
86.78 
87.01 
85.22 
88.06 
86.12 
87 SS 
87.S3 

:1270 
140 
75• 

I IS 
-7 

360 
82 

200 
125 
170 
'6S 

17SO 
2•0 
360 

- 100 
1330 

15 
-ao 

1s· 
1520 
1680 
630 
360 
630 

2835 
29SO 

425 
'30 
120 
75• 

lSO 
2820 
1870 

570 
2800 

•75 
7SO 

12611 
260 

1190 
200 
64 

180 
no 
175 
ISO 
ISO 
260 
650 

-110 
13 

-130 
563 
so 

1690 
1630 

1.t() 
380 
260 
160 
170 

-240 
1570 

37 
425 
590 
125 
210 

33.34 
33.41 
33 . .c& 
32.45 
32.24 

35.92 
35.83 
JS.SS 
36.SS 
36.28 
36.19 

11087 
111.88 
112.09 
112.07 
110.98 

89.87 
90.68 
90.66 
91.55 
90.96 
9•.56 

37 •1 122.31 
3!i.34 119.04 
35.52 119.07 
37.87 122.27 
37 .87 122.22 
37.85 122.30 
34.07 118.37 
34.10 117.71 
•0.73 123.95 
37.08 119.'3 
36.69 120.05 
36.85 I 19 .84 
3'.16 118.20 
34.23 118.07 
34.23 118.07 
33.80 118. 16 
33.80 118.16 
33.78 118 19 
33.97 118.42 
34.02 118..28 
3'.22 118.06 
3'.23 118.07 
3•.08 118. 18 
34.23 118.07 
3' 08 118.20 
3'.16 118.20 
34 12 118.39 
3' 14 I 18.23 
34.12 118.39 
34.08 1 I 8.2l> 
3' 10 118.33 
3' " 118.23 
34 16 118.20 
3' OS 118.25 
l9" 121.55 
37.6• 120.99 
37.67 120.98 
37.81 122.19 
34.08 117.66 
34 19 119 1• 
33.86 116.46 
34 1• 118.12 
33.93 117.•0 
33.97 117.29 
33.96 g~~ 
~·~ 121.56 
38.57 12J .48 
38 6 1 121..53 
38 60 121 '5 
34.09 117.31 
33 96 117.28 
32.72 117.15 
32.72 117.07 
32114 11725 
32.73 117.08 
32.72 117.16 

l~'c\ IC.w' (~l 
LONG 

CH FREO ERP HT LAT 
CITY CAl.l 

91 7 3.3 70 37.76 122.41 
S.iin Fnncis.to KAlW 19 710 37.71 122.39 

ICYA-FM 27 93 3 4.9 
1170 37.69 122.45 CP KS•R 3S 9• 9 9.5 
1230 37.69 122.U CP 1C:RONFM •3 965 13.0 
1100 37.85 122.SO CP KEAR •7 97 3 125.0 
640 37.79 122.41 IP l(CBS-FM 55 989 35.0 

37.69 122.•.& 
99.7 45.0 1240 

KNBC·FM 59 1180 37.76 122.•S 
l((;O.f'>I 79 103 7 38 

450 37.79 122.•I 
KSCO 87 1053 17 5 

-"6 37 33 121.86 CP KSJO.FM 22 92.J ... 
121.90 CP S.n ,.,_. -1.0 37.31 

KIU'M 53 985 33 
33.75 117.01 cP KWIZ-FM .u 96.7 1.0 160 

119.70 S.nt• An1 97 5 10.0 -730 3•.•2 
s.n .. 81tb1ra KRCW 48 -55 37.35 121.94 

CP s.n1t Cla-n ICSCU 11 90.1 1.l 
-47 34'15 120.U 

KSMA-FM 73 1025 11.0 
-310 3401 118.47 CP San11 ,,,_.,,. 

10 89.9 .400 
S.ntt Monic.1 KCRW 1050 37.85 122..50 

KDFC 71 1021 33.0 
70 37.98 121.31 S.uul.to KCVN 17 913 3.4 

117.9S S1oc.kton IC.DWC 52 983 .810 -265 34.09 
CP Wul Covin• 

COLORADO •7 973 2.0 -730 • 0.06 105.27 
Boulde< KRNW 

905 .610 1760 388• 10'-82 
ICSHS 13 Colotado Sl)C' ng1 013 .165 -480 3886 104.83 
KRCC 17 

380 3968 IOS.01 
KOEN-FM 58 99.5 9.1 

71 39.69 105.07 CP Otnver 
KLIR·FM 62 1003 2 . .1 

39.74 lOS.07 CP 105.1 10.0 9 KTGM 86 
580 3973 105.24 

KF.YL-FM S3 985 2.35 
Goldon -780 3885 104.a.t 
~nitou Sorinvs KC:.YS.FM 7' 102.7 10.0 

CONNECTICUT 
36 9S.I 20.0 500 41 .49 73 . .0 

8rooU1eld WGHF 
98.3 .3• 0 280 •J.38 73.45 

01nbury WLAD·FM 52 
•17S 72.69 

WRlC·FM 07 893 .145 39 
cP Htrtl"'d 

WTIC·FM 4 965 6.0 705 41n 72.81 

WHCN 90 1059 7.0 750 41.56 72.8.& 
er 

WMMW·FM 39 9S7 7.0 ?AO 41.S6 72.84 
Mefideri 630 41 43 72 94 
New H•ven WNHC·FM S6 99.1 10.0 

305 41.07 13.S4 
WSTC-FM 44 96.7 .6SO S11mfo,d 
WHUS 13 90.S .oio- 90• 41 .81 72.26 

Storti 

DELAWARE 
woov.FM 3• 04.7 83 200 39.20 7556 

Dover 20.0 A60 39 82 75 53 
Wllrn1ngton WDEl·fM 29 93 7 

330 39.83 75.52 
WJBR 58 00.5 20.0 

DISTRICT Of COLUMllA 
30 939 20.0 '80 389• n .oa 

Cl W1lh•noron WRC-•M 
390 3895 n.oe 

WTOP°FM 42 96 3 200 
WASH "' 971 150 470 3904 n .06 
WOl·FM 54 98 7 20.0 .tSS 3889 n10 
WFAN 62 1003 9.4 320 38.95 n.oo 
WWOC·FM 66 101 I 200 410 l9.00 n.06 

WGN,!,.fM 78 l<Xl 5 200 ·~ 39.04 n .11 
Cl 

WlllAl·fM '17 107 l 200 475 3ll.9• 7709 

FLORIDA 
WNOB·FM 33 94.S 8.S 330 "123 81.04 

01vtona &each 
WRUf.fM 81 104 1 120 3SO 2'16" 82.•2 

G,,:ftHVUle 
WJAJ<.FM 36 95 1 7.7 560 302'1 8175 

Jec:kscl"W•lle 850 3031 8165 
W.YBR°FM •1 061 so.o 

350 3030 817' WZO(·FM •S 069 9.7 
WTHS 10 017 5.0 215 25.79 8019 

Mi1mi 
WAHR.FM JO 93.9 13.0 170 2sn 80. 14 

WSJG 35 949 17 0 460 25.99 80.lS 
CP 

WG8S FM •2 96 3 1 55 80 2579 80.19 

WCKl!.fM •7 97 3 IS.5 285 25.78 80.19 

WINZ·FM 60 99'1 10.S 0 210 25.96 80.27 

WWf'& 68 1015 85 275 25.77 80.20 

CP M11mi Seuh WKAT.FM 26 931 285.0 '30 25.79 80.1• 

WO BO.FM 22 92 3 250 460 28.55 81 41 
Orlando 

WHOO.FM 43 96.S 590 • 60 28.58 Bl..'5 

WOllZ 6.2 1003 16.S 300 28SS 81 '3 

IP Ptl"' lluch waxr.FM so 97.9 22.0 235 26.61 8004 

P~m• City WOLP·fM 55 98.0 1.6 300 30 17 8561 

WFSU·FM 18 91 5 .010" 91 · 30.•• 8• .29 
l1ll1h•ul!• 

WTUN 05 88.9 .770 2•0 28.0• 82.•7 hmrn 
WflA·fM 27 933 46.0 910 27.84 82.26 
WDAE·FM 64 100.7 65.0 390 27.94 82.A6 
WPKM 8A 104.7 10.5 160 7793 82"'8 

Winter P•f\ WPRK 18 91 5 .330 90 28.59 81..34 

GEORGIA 
WGAIJ.FM 58 102.5 4.• 260 3U• 83•0 

Athen1 w .. ee 11 90.1 4.3 360 33.81 84.36 Cl Atl•n1• 
W(;(.A.fM 2S 92.9 O.• 270 33.79 84.38 

WS8FM 53 98 5 45'8 no 33.76 8436 
OP 

WAGA·'M 77 103 3 36.2 965 33.80 84.33 
IH 

WBBO·fM 79 103.7 10.5 72 33."6 81.99 
A1,1g-u1ta 

WAUG-FM 89 IOS.7 S.5 100 33.'6 91 .94 
570 32.47 85.06 

Columb"' WRBL·fM 27 933 25.0 
83.83 WOUN-FM 80 1039 -~ 175 3•32 G1ine.sv1lle 

WLAG-fM 81 104.1 2.3 180 33.04 8S.03 h Gr1nge 
WNEX·FM 45 96.9 • 1 415 32.85 8366 CP Mic~ 
WMAZ·fM 56 99.1 30 170 32.83 83 65 
WCOH°FM .. 96.7 .330 240 33.36 84.81 

Ntwn1n 
WTOC°FM • 7 97.J 7.9 397 32.07 81 .09 Savannah 
WlET·fM 91 1061 .730 190 34.59 83.30 

Tocco.a 

IWNOIS 
101.S 5 I 425 40.46 89.01 &fooming:ton WJBC·FM 68 

WSRV 20 91.9 220 290 3 7.71 89.23 
Cl' Cl'bond•lt 

WROYFM 47 97.3 11.0 210 38.08 88.20 Carmi 
WOWS.FM 4 97.S 27.0 • JO 40.09 88. 2S Cham-poiqn 

41.88 87.63 
Chl-o waez 18 91.5 160 550 

WENR-FM 3• 94 7 43 580 41.88 87.~ 

WOHF 3B 95.5 300 270 41 .72 87.68 
CP 

WB6M·FM •2 96.3 105 560 41 .88 81.63 
WNIB • 6 97.1 11.0 210 41 .88 87.72 

WEHS so 97.9 210 200 41 .83 87.71 

WFMT 5• 98.7 29 5 550 41.89 87 63 

WEFM 58 99.S '40 560 41.88 87.63 
WF'>IF 62 100.3 330 SAO •1 .89 8762 
WMAO-FM 66 101.1 24 0 640 4188 87.64 

WCLM 70 101.9 18 0 500 •1 .89 87.62 

Cl' W~FM 78 lo:J.5 500 500 41.88 8763 

WSEL 82 10- J 40.0 500 •1 .88 87.63 

W50Y-fM 71 102.1 31.0 460 3988 118.0. 
Oto<.alur 

\\INIC 16 91.1 .010· 120• •193 88.77 
De IC.lb 

295 39.13 88 49 
Effir,vh•m WSEI 39 9S.7 200 

8827 WEPS 01 88.1 .010· 78 " '204 Elorn 
WXFM 90 105.9 32.0 250 41 .93 87.81 

Elmwood P•rlt 75• 42.05 87.67 WNUR 01 89.3 .010' £,_.aruton 
2•0 c2.o:J 87.71 WEAWFM 86 105.1 36.0 

37.72 88.SA 
DP Ht•r .b •9 \~EBO.FM 60 999 165 305 

90.20 
J•<l~v le WLOS FM 63 100-5 90 340 39.7• 

90.68 280 40.46 M.ttomb WWKS 17 91 3 17.0 
39 50 88.37 

Martoon WLBH°FM 45 969 23.0 190 
8892 

Mt Vernon WM IX-FM 3 1 9J I 15.2 550 38.37 
87.79 

WOPAFM 7• 102.7 100 2SO 41.88 
IP O•i< P .. i< 
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CITY 

Olrwv 
Patil 
Peon. 
Quincy 

Rockford 
Rock l•l•nd 
Sprlnvf;eld 
un.. ... 

IN DIANA 
8loom1ng1o.n 
ContterSv1llc 
Crawfordtv1fle 

CJ> Elkharl 

Ev•,,1ville 

GOIY 
Greent.1stl1 
Hammond 
H1nford Ciry 
Huntington 

IP lndiAnopol • 

IOWA 

KANSAS 

Je1pe.r 
...... i:­
M.,-ion 
Mv.nOe 

~::~~zv 
f«Te H.Yt• 
Woboh 
W1"'1W 
Wuhing1on -Boone 
Clinton 
Davenport 
Oet Moine• 

DvbUQue 

:::on°c'Tty 
MUSQtln1 
Sto<m loke 
Waverly 

fm-pori1 
CP Konw• Cirv 

low!V'Ce 
M<inhttton 
Otaw• 
Wlchit• 

KENTUCKY 
A•hlond 
Bowling Groen ?ui.::1 C11y 
Hende.non 
Hopldn1vill• 

IP lt•ingron 

louisvill• 

M<idlsonv11it 
DP M.iyfleld 
DP Owenlboro 

Poducah 

lOUISIANA 
Ale)(1ndri1 
8oron Rouge 

Montoe 
IH New Otle1ns 

Shreve pot I 

MAINE 
llruruwid< 
C1r1bou 

DP lewis.ton 

MARYlAND 
Annopolr• 
Bahimor• 

Cl 
llethesdo 
Cumberl1nd 
H1genrown 

Oakland 
CP Tile>rru1 P11k 
CP fow50n 

MASSACHUSITTS 
Amhent 

Cl 

CP 
CP 

8'oc.l:ron g:w:r: 
Lowell 
Now Bodlord 

CAll 
(Mc) (Kw) 

CH FREQ !:RP 

WVLN-FM 
WP RS-FIA 
WMBD-FM 
WTAl).FM 
WGEM·FM 
WR OK-FM 
WHBF-FI.\ 
WTAX·FM 
Will-FM 

WFIU 
WCNB-f',\ 
WBBS 
WCMR-FM 
WTRC-fM 
WPSR 
Wf.VC 
WIKY <M 
WGVF: 
WGRE 
WJOB .fM 
WHCI 
WVSH 
\VIAN 
WFMS 
WAJC 
WITZ-FM 
WORX-FM 
Wl.'J!lfM 
WWHI 
WMUN 
WNAS 
WYSN 
WCTW 
NTH I-FM 
WSKS 
WR SW-FM 
WFML 

WOl·FM 
KFOO-FM 
UOS-FM 
WOC-FM 
ICDPS 
WHO.PA 
WDBO-FM 
KSUI 
KGLO·FM 
KWPC-FM 
KAYL-fM 
KWAq 

Ks re 
KCBM 
(ANU 
KSDB-FM 
KTJO.fM 
KMUW 
KFH-fM 

WCMl-FM 
WLBJ.FM 
WNES·FM 
WFUl·FM 
WSON-FM 
WHOP-FM 
WSKY 
WLAP-FM 
WFPL 
WFPIC 
WFMW-FM 
WNGO-FM 
WOMl-FM 
WVJS·FM 
Wl('fl),.fM 
WPAD-FM 

KALB-FM 
WBRl 
WAIL-FM 
KMlB-fM 
WWMT 
WRCM 
WDSU-fM 
KWKH-FM 
KRMD-FM 

25 92.9 
52 93.3 
23 92.5 
58 '19.5 
86 105. 1 
48 97.5 
SS 98.9 
19 103 7 
15 90.9 

19 103.7 
62 100.3 
92 106.3 
36 95. l 
64 100.7 
14 907 
la 91 s 
81 1041 
01 89.I 
19 91.7 
22 92.3 
20 91.9 
20 919 
11 90.1 
Ja 95 5 
83 104 5 
8• 104 7 
u 96 7 
95 106 9 
18 91 .5 
81 104. 1 
0 1 88.1 
16 91 I 
73 Hl2..S 
60 9'1.9 
17 91.3 
97 107.3 
93 106 5 

11 90 1 
51 993 
41 961 
79 103.7 
01 88 I 
62 100 3 
n 103.3 
19 91 .7 
M 101.1 
59 09.7 
68 101.5 
06 891 

°' 88.7 
51 98 I 
18 91.5 
01 88.1 
01 88 t 
06 89. I 
62 100.3 

29 93.7 
66 IOI.I 
70 1019 
85 104 9 
58 99.5 
S4 98.7 
17 91.3 
33 94 s 
07 89.3 
20 919 
30 93.9 
3• 94 7 
23 92.5 
41 96 I 
,., 93.3 
45 96.9 

45 96.9 
51 981 
82 104.3 
81 104 I 
39 95.7 
46 ., I 
87 105.3 
3J 94 5 
66 101.1 

WDOR 16 '11 . 1 
97.7 
939 

WFST·FM 49 
WCOU-FM 30 

WNAV·fM 56 
WBJC 01 
WCAO.FM 74 
W ITH-FM 82 
WUST-FM 92 
WCUM-FM 75 
WJEJ FM 84 
WARt.0 fM 95 
WRNC 38 
WGTS-FM 20 
WTOW-FIA 70 

WAMF 08 
WMUA 16 
VIERS 05 
WGBH-FM 09 
W8UR 15 
lllHDH-FM 33 
WXHR 4S 
WRKO-fM S3 
WCOP-FM 64 
WEEl-FM n 
WBCN 81 
WBZ-FM 94 
W!ET-FM 49 
'o\l<~B-fl.I 96 
WHAi FM 52 
WllH·Flo\ 58 
WBSM·fM 47 
WNBH-fM 51 

99. t 
88.1 

102.7 
104.3 
106.3 
102.9 
100 
106_9 
955 
91.9 

101.9 

89.5 
911 
889 
891 
90.9 
94 5 
969 
985 

100.7 
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.350 

31 .0 
.010· 

7• 
800 
.010 • 

4 .0 
7.4 

010' 
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3.4 

13-5 
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20.0 
20.0 
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20.0 
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20.0 
20.0 
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1.0 
12.2 
2.5 

20.0 
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290 
225 
550 
no 
640 
300 
380 
315 
500 

300 
270 
58 

220 
3SO 
100 
100 
~ 
70• 
80' 

400 
ao· 
95• 
'5 

110 
35 

280 
290 
275 
110' 
240 
-32 

98' 
2SO 
330 

71 ' 
230 
320 

3870 
3961 
•0.57 
39.97 
39.95 
J2 28 
41 49 
39.79 
4000 

3917 
39 6-4 
40.04 
Al 66 
.065 
3799 
37.97 
37.99 
Al.S3 
39.64 
•1.60 
4046 
40.89 
39.81 
39.78 
39.78 
38.35 
3B.7• 
40.55 
4020 
40 15 
38.30 
39.9• 
3994 
39~ 
• 0.81 
• 1 22 
341>5 

40 41.99 
200 42.09 
.j()Q 41.86 
490 41 .SS 
IOS 41 59 
690 Al 65 
335 •2 so 

90 Al 66 
:130 43 15 
290 41 45 
370 42 63 
110· 42.76 

1115 
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620 
ao-
80• 

110' 
410 

200 
190 
215 
155 
400 
210 
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320 
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295 
375 
160 
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380 
335 
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~ 
315 
m 
215 
150 
590 
390 
200 

38.42 
3910 
38.96 
39 18 
38 60 
37 72 
37.71 

3B45 
37.00 
37.27 
36.52 
3183 
36B7 
38.0• 
38.12 
38.23 
38.24 
37.35 
36.76 
37.7• 
37.78 
37.01 
3710 

31 31 
30 •2 
30.•2 
32.49 
2994 
29.96 
29.95 
32.70 
32-51 

6Q• •3 .9 1 
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2SO "09 

370 
145 
400 
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320 
-4 

1340 
225 
300 

6Q• 
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109· 
SS 
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4 10 
495 
•30 
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10.W 
275 
~ 
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39.70 
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39 86 
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42.43 
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•2•3 
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42 07 
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CH FREQ ERP 

WBEC-FM 
WMHC 
WECK 
WHYN-fM 
WMAS-FM 
WCU-FM 
WOCB-fM 
WCFM 
WHSR-FM 
WTAG.FM 

\VUOIA 
WHFB·fM 
WTVBFM 
WKMH-FM 
WDTR 
WJ!I( FIA 
WHFI 
WJR·FM 
WWUM 
WJl8"M 
WXYZ·FM 
WOET.fY\ 
WMUZ 
WKAR-FM 
WF8E 
WFUM 
WJEF FM 
WV,V.fM 
WHPR 
WMCR 
WlOM 
WOAK 
WOl.'C 
WSAMfM 
WSTR-FM 

32 94.3 
03 88..S 
19 91.7 
26 93_1 
34 94.7 
73 102.5 
32 94.3 
11 90.I 
20 91.9 
41 96. t 

19 91.7 
60 99.9 
52 98.3 
62 100.3 
ts 90.9 
26 93.1 
3• 94.7 
42 96.3 
•6 97.1 
so 97.9 
66 101.I 
70 101.9 
78 100.S 
13 90.5 
36 95.1 
96 107.1 
'9 937 
45 96.9 
01 65.1 
71 102.1 
~8 95.5 
07 69.3 
82 104.3 
51 9S.I 
76 HY.l.1 

ICYSA' ·FM 78 103 5 
KWFIA 46 97 I 

~~5t~ ~~ ;~~ 
KFAM FM 84 104.7 
KWNO.FM 48 97..S 

WJOX FM 75 102.9 
WMMI Of 881 

KFUO FM '6 99 I 
KWOs-Flo\ S3 98:S 
WMBH FM 41 96. 1 
KCUR FM 07 89.3 

~~~~FM ~~ 93.3 
KilOA FIA 55 :i:i 
KWOC-FM 33 9•.5 

~~'tM ~ 91.5 
lmSfM 3-0 ~u 
KWP"'·flo\ 30 93.9 

KNEV 38 95.5 

WMOU-FM 79 100.7 
WTSV-FM 91 106.1 

~!':J'~M n 95.7 
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SS 98.9 
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KMFM 
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WNVE 18 
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W11£N.fM 93 
WRRC 70 
WCll·fM 91 
WKRT-FM 60 
WRRD 86 
\VSHS 12 
WHLHM 52 
WWH(;.fM 87 
W ICB 19 
WHCU FM 47 
\WBR FM 69 
l'/KRA 79 
WJINfM 27 
WMSA-Flo\ 87 
WNRC-FM 28 
WICCR-FM 10 
WFUV 14 
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WNYC·f.'.I 30 
WABC FM 38 

~~t!::~ ~ 
l'JEVl).FM 50 

90.7 
96.1 

102.3 
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95.3 
98. 1 
91.5 
92.9 

103.3 
104. 1 
106.5 
101.9 
106.1 
99.9 

105.1 
90.3 
98.3 

105.3 
9 1.7 
97.3 

101.7 
103.7 
933 

105.3 
l'J.S 
89.9 
90.7 
913 
9J.9 
95.5 
96.3 
97.1 
97.9 

10 
010 · 
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3.2 
135 

to.o 
10 

.010· 
.010• 

100 

1150 
92 

.260 
71 
2.0 

300 
20.5 
24.0 
so.a 
3.3 
1•0 
51.0 
19 . .S 
74.0 

1.3 
400 

115 0 
1.75 
.Oto· 

36.0 
10.0 

.010· 
180 
17 

285 

1•0 
9.7 
53 
9.7 

15.0 
18 5 

500 
.oto• 

6.7 
765 

70.0 .• so 
350 
560 
69 

U .O 
12.5 
700 

9 .1 
3• 

3S.0 

10.0 
4.8 
36 
8.9 
1.0 

1.0 
9 .0 
1.0 
•B 

20.0 
13.5 

1.0 
20.0 

.8SO 
18 
2.0 

"5 •.a 

.350 
1.45 
•6 

13.0 

10.0 
18.0 

.760 
150 

• 20 
46 

20.0 
94 0 
46 

.750 
520 
S-4 
•2 

14.0 
S.3 

350 
t.O 
8.3 

.010• 
40.0 
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5.6 
95 

13.0 
1.0 

.010· 
JS 

II O 
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I 5 
ti 0 
I .I 
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fftl 
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-185 42.45 
6() • •2 26 
68 42.12 

1000 •2.2• 
175 •2-11 
180 •236 
155 •I 63 
ao- •2.71 
in· A2 •S 

6•0 •2.31 

.uo •2 .. 
230 42 08 
230 ., 92 
190 •2 26 
1• 0 42.38 
u o 42 •6 
220 42.54 
483 •2 37 
480 42 45 
•30 42 41 
•10 42.36 
320 42 33 
180 •241 
270 42 71 
130 43.02 
175 43.02 
• 20 42.•2 
210 42.96 

94• 42.• 0 
160 42.29 
430 •2.46 
126' •2.•9 
380 •247 
330 43 •2 
210 41 .78 

73.25 
72.58 
72.55 
12.65 
72.61 
n.26 
70.24 
73.20 
71. 13 
71.90 

83.92 
86A7 
85.01 
8325 
83. 12 
83.21 
8313 
BJ.OS 
83 17 
83. 11 
83.07 
83.;:4 
83.1 2 
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83.67 
83.70 
85.53 
85.67 
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65.61 
83.20 
83.15 
83. 12 
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8S.•2 

525 ••.17 9•.03 
70 « .93 93.22 

250 45.00 93.35 
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• 25 •5.53 9•. 17 
610 « .03 91 6' 
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1 oo· :n.33 s8_69 

260 38.64 
310 3858 
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320 39.07 
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215 3672 
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550 38.63 
660 37.22 
130 36.7' 

90.31 
92.20 
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94,57 
9• 58 
90.08 
'10.37 
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90.19 
93 2• 
91.83 
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195 

«46 
•3.40 
•2-98 
U.27 
•2 74 

250 40.22 
480 39.46 
125 •0.93 
510 40.115 
220 •0.74 
SAO 40.79 
110 40.•9 
310 40 .85 
195 A0.35 
105 40.35 
370 40.75 
275 40.23 
175 •0.53 

71.17 
72.30 
71.59 
71.30 
71-49 

74.05 
75.21 
7.A.12 
74.88 
7•. 18 
7•.26 
7•.•2 
74.lB 
74.116 
74..07 
7•.25 
74.17 
74.57 

-55 35.08 I 06.64 
-11 35.08 106.58 
- 33 35.88 106.30 

-160 33.06 106.02 
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320 
9SO 
415 
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230 
200 

1320 
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500 
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560 
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so· 
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735 
335 
190 
130• 
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630 
540 

1270 
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3•0 

426-4 
42.76 
40.71 
4o.n 
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42.06 
40.69 
42.6-4 
4J.00 
•2.83 
42.66 
•2.79 
•2.16 
•12.56 
42.78 
40.72 
.068 
•2.29 
42.44 
42. A6 
42.45 
42.39 
42.0C 
« .90 
• 0.9J 
.0.81 
40 .86 
.W.75 
.0.71 
40.75 
.0.75 
• 0.75 
.0.72 

73.17 
76..53 
73.36 
7333 
7591 
75.95 
73.98 
78.72 
78 82 
78.80 
78.63 
74 69 
n.o4 
76.15 
75.8' 
73.70 
73.61 
77.67 
76.50 
76.39 
76.49 
76.67 
79.08 
7•.88 
73.7B 
73-96 
73.89 
73.98 
74.00 
73.99 
73.98 
73.99 
73.92 
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1.1 WO!t-Flol 54 
W8AI 58 
WCBS-fM 66 
WBFM 70 
WNEW·FM 74 
WNCN 82 
\VRFIA 86 
WHlD-FM 53 
WHDl·fM 39 
WALK-FM 4a 
WPAC-FM 91 
WlNA FM 6A 
WKIP-FM 14 
WHFIA 55 
WGFM 58 
WRRE J6 

98.7 
99.5 

101.1 
101.9 
102.7 
104.3 
105.1 
98 .5 
95.7 
'17.5 

1061 
1007 
10'7 
93.9 
995 
95. 1 
88 I 
881 
931 
94 .5 
91.S 
92.3 

105.7 
107.7 
1039 

18.0 
1.5 

103 
2.8 

15.0 
20.0 
460 
•3 0 
15.0 
83 

11.5 
23 
8.7 
60 
5.3 

WSPE 0 1 
WAER 0 1 
WODS-FM 26 
WS'fJ!.fM 3J 
WRPI 18 
WFLY 22 
WRUN-fM 89 
WRU 99 
V.FAS-fM 80 

WA8Z-FM 65 
\'/GWR-f/,\ 22 
WLOS-<M 82 
WfNS-FM 30 
W8811-FM 66 
WUNC 18 
WSOC-~ 78 
WM IT 'IS 
WONC-F'.I 86 
W!FM·FM 65 
wrNc.f'.1 51 
WBBO.FM 27 
WFSC 33 
WG"C-FM 70 
WEQQ.fM AS 
WGPS 10 
WMDE 54 
wwws 17 
WHNC-'M 23 
WHl(J>.f!,\ 73 
WHPS 07 
WHPHM 38 
WMFR-FM 58 
WNOS-FM 62 
WEYIO.fM 43 
\I/LOE-FM 33 
WBUY·fM J2 
WPff.FM 34 
WICIX-FYI 41 
WRAl-FM 68 
\~REV-FM 71 
WEED-FM 21 
WFNA 6A 
WSTP-F'.I 93 
WWGP-FM 8S 

100.9 
9 2.3 

104.3 
93.9 

101 . I 
9 1 5 

1035 
106.'I 
105.1 
100.9 
98.1 
933 
9A.5 

101.9 
96.9 
89.9 
987 
91.3 
92.5 

102.S 
89.3 

WOHS-FM 41 
WSlC-fM S'I 
WCPS-FM 82 

95.5 
99.5 

100.3 
96.5 
94.5 
94.3 
94 7 
96. I 

101.S 
1021 
92 t 

1007 
106.S 
105.S 
96.1 

105.7 
104 3 
98.3 
93.1 

WTNC-FM 52 
WAIR-FM 26 
WSJS.f\I 81 104 1 

.010• .rn 
97.0 
10.0 

.710 
5.• 
4.3 
5-' 
. 120 

750 
to.o 
9.2 
2.8 
3.8 

15.5 
350 
360 
36.0 

.3SO 
1•.0 

1.5 
.930 

11.I 
41.0 

.010· 
5.8 
3.9S 
9.0 
A.0 

.010· 
13 0 
8.0 
27 
92 

20.0 
.300 

15.0 
29.5 
540 

1.6 
.270 

330 
2.9 

.•90 
2.6 
2.• 
7.0 

.450 
310 
12.5 

1.3 
• 4 
1.0 

lo.2 
40.0 
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1260 
520 

IZJO 
650 
420 
560 
235 
•20 
830 
520 
145 
500 

1120 
2•0 
ao5 
990 

10· 
24 

660 .. so 
-120 

840 
490 
460 
675 

AD.75 
•o.n 
40.7S 
•0.75 
40.74 
•O.n 
•0.7' 
43.01 
42.03 
40.8• 
• 0.80 
41.3' 
41 49 
43.08 
• 2.6-4 
•2.15 
42.55 
4304 
•2.95 
.. 2.94 
•2.73 
42.64 
4306 
.. 2.62 
41 .03 

73.99 
73!17 
73.99 
7398 
74.18 
73.97 
13_91 
78.99 
78.45 
73.03 
75.99 
73.89 
73.'IS 
77.73 
7•.00 
n .43 
7867 
7613 
76.03 
76.12 
73.68 
74.00 
75.•2 
78.29 
73.83 

52 
650 
130 
2SO 
410 
135 
415 

3100 
380 
- 35 
290 
34S 

-310 
890 
360 
98• 

110 
135 
260 

11 
73• 

395 
l50 
195 
215 
96 
~10 
560 
420 
325 
330 
160 
400 
250 
340 
460 
335 
260 
250 
370 
160 

.. 
260 
160 
330 
270 

35.35 
35.72 
3561 
36 11 
36.10 
3591 
35.2• 
35.74 
36.0• 
36.25 
35.08 
3535 
3521 
35.23 
3540 
36.08 
36.06 
3561 
36.35 
35 33 
35.96 
35.91 
35.91> 
35.96 
34 76 
36SO 
3511.f 
35.79 
35.79 
35.n 
36.39 
35.96 
JS.91 
35.69 
35•• 
35.29 
3580 
3593 
35.89 
30.09 
36.16 

80.20 
79.BI 
82.50 
79.AS 
79.46 
79.06 
80.82 
Bl.29 
78.97 
8087 
78.'13 
81.90 
8.3 .37 
81.28 
78.01 
7981 
79.8• 
n:JO 
7838 
1245 
80.01 
80.03 
80.01 
80.03 
79•2 
79.n 
90.23 
78.76 
78.7• 
78.62 
79.l>S 
n.83 
n.84 
80.50 
7922 
8157 
8089 
77.57 
80.10 
8028 
80.30 

06 891 
48 97.5 
69 1017 
67 1013 
79 103 7 
18 91 s 
63 100 s 
02 88.3 
0 1 88.1 
31 9•.t 
70 101.9 
74 102.7 
86 105.1 
12 903 
S3 985 
58 995 
64 100.7 
71 102. 1 
81 104 t 
89 105 7 
'Sl 95 3 

.010· 
9.0 

010 ' 
.010' 

15.0 
15.5 
14.7 
12.S 
9.1 

20.0 
31.0 
11.S 
9.4 
2.8 

12· 
500 
108" 

90• 
390 
530 
550 
590 
360 
620 
410 
620 
120 
510 
900 
2SO 
300 
540 
350 
220 
250 
515 
152• 
290 
240 
215 
200 
255 
96' 

41.09 
41.08 
40.93 
.t0.8-< 
4181 
39.33 
A0.0.0 
41.36 
•1.38 
40.75 
39.12 
39.10 
39.13 
41.47 
•1.3" 
4 1.31 
•1.36 
41.41 
Al.32 
AJ.39 
•I.SO 
40.03 
39.96 
39.97 
40.05 
41.50 
3972 
40.30 
41 .27 
41 .01 
41 10 
• 1.35 
39.AO 
•1 15 
40.68 
40.62 
3951 
40.40 
4003 
39.SO 
38.71 
3992 
40.3' 
•168 
41 b6 
41 .62 
41.<>S 
41.65 

09 89.7 
13 90.5 
22 92.3 
3• 94.7 
37 95.3 
56 99.1 
lb 91.I 
97 107.3 
63 100.5 
... 96.7 
57 99.3 
78 103 5 
01 88.1 
71 102. 1 
95 106.9 
90 105.9 
29 93.7 
62 100.3 
03 88.5 
81 104 t 
60 103.9 
78 103 5 
17 913 
23 92..5 
60 9'19 
68 101.5 
84 l(),&7 
8.3 1045 

27.0 
1.0 

lA.0 
17.5 
6 .8 

52.0 
1.0 

19.0 
.010· 

15.0 
8.2 
1.0 
1.0 
8.7 

.010· 
15.0 
250 

7.8 
29 
BS 

.810 
7.0 
1.0 
3. 1 
.no 

10.0 
6 .8 

23.0 
1.3 

250 
3JO 
370 
270 
370 
295 
520 
62 

880 
200 
135 
160 
440 
156 
330 

CP "ellow Spring1 
Yoi..r.Q110..v1t 

WAPS 
WAKR-FM 
Y..FAH-FM 
WATG-FM 
Wt CA-FM 
WOUI 
WTilXfM 
wewc 
weGu 
Wn!IC-fM 
WIC.RC-FM 
WSAl-FM 
WCPO·flll 
\'/SOE 
WERE-fl.I 
WGAR-FM 
WHK-FM 
WOOK-fM 
WJ\'lfM 
KYW.~!-A 
WSRS-fM 
WOSU-FM 
WCBE 
WCOL-FM 
WVKO~FM 
Yl8N$.FIA 
VJHIO·f"' 
WSlN 
WEOl .fM 
WFIN-FM 
WfO!HM 
\W RO-FM 
W.YOH FY 
Y..KSU·FM 
WIMA·fM 
WMRN FM 
WPfS-f" 
W/.'.VO.FM 
WCLl·fM 
WMU8 
WPAY·fM 
WBlY-Flol 
w~v.rJA 
WTDS 
WMHE 
WTOD-fM 
WSPO FM 
WTOl·fM 
WWST·ft.I 
WYSO 
WKBNFM 

18 91 s 
SS 98 .9 

13 0 
.010· 

250 
49' 

•90 

40.79 
39.SO 
41.06 

81 52 
81.52 
81.13 
82.36 
80.79 
82.10 
80.77 
81.8• 
8365 
Bl« 
8450 
14.'6 
B•.SO 
81.59 
81.74 
81.69 
81.67 
81 .68 
81 .73 
81.69 
81.57 
8306 
83.00 
8302 
8306 
81 56 
8" 15 
83.07 
8201 
83 63 
8340 
8312 
.. 53 
81.35 
8• 11 
83.13 
B4 35 
82« 
81 tO 
81.7• 
83 00 
83 81 
8062 
83 S9 
831>5 
8362 
83 S• 
8354 
81.90 
83.U 
80.1>4 

OKLAHOMA 
N,,,.,. n 

C~ O•lo~om1 City 

S1lllwt1er 

Tulll 

WNAD·FM 
KOICH 
KYFM 
ICAMC·FM 
Ks.Pl-FM 
KWGS 

15 90.9 
05 88 9 
55 98.9 
19 91 7 
30 93.9 
13 90.S 

1 .0 
It 0 
17.S 

380 
3.9 
4 I 

•00 
155 
135 

B 
300 
350 

3529 
35.•9 
35.52 
36.12 
36.10 
36.15 

97.50 
97 S4 
9760 
9708 
97.05 
9S.9A 

ClTY 

OREGON 
Ef..'Qel"• 

Gr1nt11'tu 
Oretech 
Port I ind 

PENNSYlVANIA 
A lle-n1(Nwn 
Alrnc<11 
Be1hfehom 
Bloomsburg 
8Ufler 
Che,..benlwro 

CP Covd•,......oorl 
O"'boit 

IP e .. ron 

er·• 
cP G'••• d<> 

H.t•11b\.lf0 
Hevt,.town 

IP Ha?l•ton 
Johnttown 

CP 

lebtncn 
M etd"ll l@ 
Ph"1d•lo~-. 

CP 

Cl 

CP 
CP 
O' Ph 1ptb..·q 

P .u1burgh 

IP 

Pc.~''"ll ~ 
Scr1rron 

s ... '"°,, 
St•t• Ccl;eqe 
S'"• ... b ,...,, 
\Vert~ 

W1!h "ng1C"'1 
WU~n·S.'"''r 

CP 
tP W1I •.-.:DO'I 

York 

RHODE ISLAND 
CP CrtMlon 

Pr ide.nce 

W1 lo..,.1ot~ et 

SOUTH CAROllNA 
Ande'scf"I 
Ch1def"lon 

Coli.rrb·• 

o·uon 
Grnn~ille 

o ... ~~b10rg 
Roe\ r;ll 
Sene<t 
!>P•'l•nbvro 

TENNESSEE 
&ri'&tul 

Cl 

TEXAS 

Chat ~· 
Grffne-ville 
Jad-s.on 
John.sen C1 11 
K1n91co1 1 
-=· 0.•1111 t 

Abk•• 
Au11in 

Baytown 
OP lkoaLmonl 

Co"" H I 
c:ebttmt 

CP 

~~If.': C.,r~sti 

~.,Ion 
El Pno 
ft. Wotth 
Ho"'uon 

lvbboc' 
Nacogdo<het 
Pl•inview 
S.n Anto.l'\io 

(Mc) (Kw) 

CAU CH FREQ ERP 

( ff ) 
HT LAT lONG 

KWAX 
K'IV/,\ 
ICUG!HM 
KGPO 
KlEC 
KEX-FM 
l(P<M 
KPOJF"' 
KQfM 
KOIN·fM 

16 911 
20 91.9 
56 991 
•5 96.<i 

.010· 
AOO 
390 

3.1 

n• 
-40 

60 
-1650 

U05 
U .06 
'-"07 
42.42 
42-31 
'5.A9 
45.49 
'5.'5 
45.49 
45.52 

123.08 
123.10 
12307 
123.33 
121.75 
122-70 
122.69 
122.55 
122.69 
122.73 

01 88 I 
'22 92.3 
'6 971 
54 98 .7 
62 100.3 
66 101 1 

010· 
560 
33 •• 

170 
480 

70° 
955 
900 

1100 
960 

1390 

835 WfMZ 64 
WV,._M FM 61 
WGPA-FM 36 
WHLM·fM 93 
WBUT FM 49 
WCf;A·' •,\ .0 
WFRM-FM « 
WCEO.FM 71 
WEEX·FM 60 
WEST-FM 100 

100.7 
1001 

95 I 
1065 
97.7 
<159 
96.7 

102.1 
99.9 

107 9 
999 
925 
97.3 
69.3 
97.9 
92.t 
95.S 
%9 

1013 
100.1 
100.3 
88.9 
901 
90.9 
91.7 
93.3 
94.1 
<IS.7 
96.5 
'18 I 

102.1 
102.9 
1053 
1061 
94.9 

'II 
.360 

10.0 
88 

.720 

.700 
110 

32 
3 .3 

11 0 
9.7 

20.0 

-345 
630 
600 
290 
240 
690 
660 
200 so 

.W.57 
40.~ 
.0.62 
41.00 
40.84 
39.93 
4 1.75 
41.04 
40.71 
40.67 
42.06 
AO.II 
.W.30 
39.98 
.0.9A 
.0.33 
<0.37 
40.05 
40.04 
40.36 
41.63 
39.95 
39.98 
39.95 
39.95 
39.95 
•0.08 
40.06 
4000 
40.04 
40.04 
39.95 
40.00 
3995 
40.89 
• O 4S 
40.•9 
4044 

75.43 
78_AQ 
15.29 
76.SO 
19.90 
n.10 
7800 
78.70 
75.22 
75.21 
80.04 
75.16 
76.95 
75.30 
75.97 
78.92 
78.98 
16.3' 
76.31 
76.46 
80.18 
15.19 
75.15 
75.17 
75.17 
75.17 
75.16 
75.24 
7521 
7524 
75.2• 
7517 
75.21 
7516 
7919 
79.98 
80.02 
80.03 
80.00 
eo.04 
76.21 
7.5.66 
75J5 
80.47 
n.87 
76..10 
79.17 
80.23 
7582 
75.87 
76.98 
76.91 
76.69 

WERC°FM 60 
WIFI 23 
WHP-FM 47 
\'JHHS 07 
WAlL·FM 50 
WARO·FM 21 
\ '/JAC-FM 38 
WIAN-P,\ 45 
\'/GAL-FM 67 
WLl\R.FM 61 
WMGW-FM 62 
WXPN 05 
WRTIF"' II 
\~l<VY lS 
WPWT 19 
WIMM 27 
V/IBG·FM 31 
WFLN.fM 30 
WHAT·f~' 43 
WCAU-FM 51 
WFIL-FM 71 
WPEN FM 75 
WDAS l'M 87 
WQAL 91 
M.1'..tll-FM 35 
Wt>UO 18 
KOlCA-flA 25 
WlCJF 29 
WWSW FM 33 
WF.',',P 59 
WPPA·f"' 70 
wvsv 10 
WGSl·FM 67 
WPIC-Flll 75 
WOfl.I 16 
WICOK-F.',\ 31 
WR~N 22 
vnPA·FM 81 
WSR£.rM S3 
W'fl.Z 77 
WRA1<·FM 62 
WL'fC.fM 81> 
WNOW-fM 89 

91.5 
92.9 
93.7 
9•-5 
99.7 
1019 
899 

101.3 
102.9 
91 I 
'14 1 
92.3 
100 
98.5 

1033 
100.3 
105.I 
lDS.7 

1.55 
.010· 

6.0 
.285 

83 
6.7 
3.8 

.720 
10.0 

.010· 
790 

20.0 
.180 

20.0 
200 
200 
20.0 

4 .7 
63 

20.0 
200 
200 
46 
2 75 

47.0 
400 
10.0 

2• 0 
28 
1 35 
1.8 

26 0 
250 ... 

30 
40 
2.25 
31 
A.0 

.s.<O 
1.2 

400 
280 
-35 
so· 

630 
-87 
1070 

80 
215 
290 
SSS 
113· 
125 

'"° 10 
•30 
355 
•90 
288 
tH) 
780 
420 
285 
48(' 

68 
-5 
890 
A70 
940 
• 70 
650 

-390 
1200 
ASS 
- 10 
e•s 
450 
360 

1160 
975 

1210 
1150 

465 

'°"' .cl.Al 
.4083 
•1 •1 
41.4~ 
•1.22 
40.80 
4'.~o 
41.81 
A0.19 
•t.20 
4118 
Al 19 
41 20 
4000 

WlOV 60 
WPRO-fl,\ 22 
wPFM 38 
WXCN 68 
WPJ&.FM 86 
WWON FM 92 

999 
92.3 
95.5 

101..S 
105.1 
106.3 

10.0 
15.0 
32 

20.0 
20.0 

.390 

22.5 
560 
170 
500 
soo 
215 

41.79 
4 1.80 
£183 
Al.BS 
Al.81 
41 .99 

71.SO 
71.47 
71-42 
71.78 
71.•7 
71.51 

WCAC 66 101.l 
95. 1 
96.9 
89.9 
97.9 
929 
925 
93 7 

102.7 
98.3 
96.I 
98.9 

100.5 

WTMA·FM 36 
WCSC-FM 45 
WUSC·f'-' 10 
\'/COS-f',I SO 
WOSC-FM 25 
WESC-FM 23 
WFBC-FM :l9 
WORG.FM 74 
WRHI FM ,2 
WSNW •M 51 
WSPA-fM SS 
WDXY 63 

WOPl-f.\I 
WOOD·FM 
WG!IV·fr,i\ 
WTJS.FM 
\\IJHl-F'A 
\\IKPHM 
WKCS 
WUOT 
WBIR-fM 
WMCF 
\\IFM6 

(ACC-fM 
KAZI 
ICHFI 
IC~EL-FM 
KR IC-FM 
~Df'o'/ 
KCIE FM 
KDMC 
KNER 
KSMU-FM 
1'Vll 
K~LD-flo\ 
WRR-FM 
KIXL-FM 
KSFM 
KD'll-FY. 
KVOf.FM 
W!AP-f/lt 
KUHF 
KFMK 
ICTRH-FM 
KPRC-FM 
KSEL-f/,\ 
KELS 
KH8L 
KONO-FM 
KITE-FM 

45 96.9 
•3 96.5 
35 0•9 
81 10•.1 
6A 100.7 
53 985 
16 91 I 
10 91.9 
27 933 
59 99.7 
90 1059 

20 91.1 
JS 95.5 
52 98 3 
21 <n.1 
.Ill 97..S 

100 107.9 
32 9•3 
38 95.5 
0 1 S8 I 
07 893 
19 '11.7 
23 92.5 
66 1011 
83 104.S 
87 105.3 
92 106.3 
03 88 5 
42 96 3 
17 91.3 
so 97.9 
66 101.l 
7~ 102.9 
•2 93.7 
61 100 I 
0 1 88 I 
2.5 92 9 
0 '173 

6.4 
10.0 
36.0 

.010· 
S.3 
a.a 

12.0 
105 
46 

.6SO 
9.4 
•9 
9.2 

9.7 
42.0 

4.6 
50.0 
8.1 

10.0 
.J IO 

70.S 
3.3 

300.0 
3 .1 

.160 
1.35 
.700 
.820 

'ii. I 
68.0 

.3:JO 

.330 

.010' 
.010' 
.780 

400 
68.0 
250 
11 0 

.760 
010' 

520 
98 

10.5 
295 
48.0 
96 

.330 
010· 

as 
8.3 

330 
385 
330 
129° 
260 
290 
360 

1110 
tlO 
310 
330 
520 
•20 

3•.51 
32.82 
32.82 
33.98 
3" 02 
3•.37 
3•.8'1 
34.94 
J3.52 
3-0 91 
3-0 69 
3-0.98 
34.98 

260 
1040 

250 
6-40 
620 
960 

T3 
125 
620 
9•0 
47 

S3 
80 

125 
190 
360 
no 
190 
280 

76 " 
60' 

135 
4SO 
500 
•70 
200 
270 
1es· 
475 
320 
235 
•70 
550 
195 
175 
90' 

410 
1S5 

36.60 
3516 
36.16 
35.65 
36.32 
3653 
3~99 
35.96 
36.04 
35 17 
3616 

32 46 
30.30 
30.30 
29.78 
30.06 
32.SS 
32.38 
27.79 
32.80 
32.86 
32.78 
32.89 
32.78 
32.78 
32.76 
3323 
31.76 
32.75 
29.72 
29.71 
29.16 
29.73 
33.58 
31 .59 
34.19 
29.44 
29.44 

82.64 
79.99 
80.00 
81.03 
Bl .DI 
79.40 
82.•7 
112.A I 
80.87 
81.01 
1!2.99 
81.99 
81.97 

82.16 
BS.32 
82.Sl 
88.83 
82.34 
82.59 
83.92 
83.96 
83.94 
89.89 
86.76 

99.71 
91.7• 
97.74 
95.02 
94 12 
96.98 
97.40 
97.40 
96_65 
96.79 
96.81 
96.6" 
96.76 
96.72 
96.76 
97.17 

106..49 
97.V 
9535 
95-AO 
95-36 
95-'6 

IOI.Ill 
94.62 

101.73 
98.'8 
98..SS 

37 



l 11 1 

(Mc) (Kwl (Ft) 
(Mel (Kw) ( Fl) CITY CAU CH FREQ ERP HT LAT LONG CITY CALL CH FREQ El!P HT LAT LONG 

tS.n Antonio) l(ISS sa 99.S 12.9 570 29..39 98.35 H1ghlond WHHI ltxarl<1n11 17 91.3 50.0 596 "3.05 90.37 KC MC-FM 51 98_1 1.4 275 33.45 94.07 ~~~~nd Township WHSA 10 89.9 38.0 450 46,, 7 91.57 
WHLA 12 90.3 39.0 1140 43.95 91.13 UTAH 

Janesvilfe fph,..lm l(fPH 05 88.9 .OIO ' so· 39.37 111.57 M•di10n logiJn l(VSC 
CP S.11 LAko Oty IC6FM 

01 88. 1 010· 84 ' •1 .7• ' Jl,81 30 
ICOYl-PM 

93.9 .no -550 •0.76 111.90 
54 98.7 1.2 2970 •0.61 112.17 M.nhfield lH ICSL-FM 61 100..3 6 .1 3660 40.66 112.20 MerTifl 

CP Mllwoukoe 
CP VIRGINIA 

R1Jdne Arllngton WARL-FM 86 105.1 205 500 38.90 77.13 Rice la~c Charlofft!wUle lllTJU 17 91.3 .010· 101' 38.Cl3 78-51 Shevboygan WINA-FM 37 
Crewe WSVS.FM 84 

95..3 .620 225 38.02 7850 W;auuu 104.7 14.0 •so 37.20 H•ttisonbvrg WEMC 
WSVA-FM 

19 91 .7 .010· 78' 
76. 17 

38.• 7 ' 78.88 Wisconsin Rapids 
6.4 100.7 7.2 3'$ 38.45 78.91 CANADA }l.'1:n~~;ne WWOD-FM 61 100. 1 .940 170 37.'4 79.21 WMVA·FM 42 96.3 2-9 625 36.70 7985 NcWJ)ot1 Newa. WGH·FM ., 97.3 36.0 180 37.0ol 76.41 CITY Norfolk WFOS 13 90.S .010• 75• 36.80 76.27 WMTI 18 91.5 1..45 96 36.89 76.30 ALBERTA \l/RVC 73 102.5 8.7 95 36.88 76.29 Edmonron Richmond WRFK 16 9 1.1 .010· 104' 37.58 77.45 Wf(VA.fM 33 94..S 25.0 460 37.S I 77.50 \I/COO 51 98. 1 3•.0 A.'.JO 37..58 n .•9 WR NL-FM 71 102.1 50.0 ?40 37.62 77 43 BRITISH COLUMBIA Roanoke \I/OBJ-FM 35 94.9 1•.S 1940 37.20 80_16 

Vancouve.r IP WSLS-FM 56 99.1 21.0 1890 3?.20 80 1 ~ 
Vidor;,. WinchHtet WR Fl 23 92.5 13.• 1390 38.96 78.02 

WASHINGTON MANITOBA 
Winnipeg IP Sff11le KUOW 35 94.9 .u.o JOO •7.61 122.J2 ICING-FM 51 98. 1 15.0 •10 47.63 122.35 

NOVA SCOTIA KISW 60 99,9 2 1 350 47.70 122-32 
H•llfax ICIRO-FM 64 100.7 •.s 470 •7.40 122.44 Spol.,;.n.e: K~EM-FM 25 92.9 •.8 720 47-1>2 117..37 Sydnry l1coma KCPS IS 90.9 .070 90 •7.16 122.52 KTOY 19 91.7 3.5 450 47.25 122.45 ONTARIO KTNT FM 47 97.3 10.2 410 •7.25 122.•6 Bt~nlford CP !<TWR 80 103.9 .850 240 47.26 122.46 Cornwall 
Forl W1ll1a~ WEST VIRGINIA Kingston 

Beckley WSKW 58 99,5 34-0 1050 37.59 Bl.II Charlesfon WK AZ-FM 48 97-5 9.0 12• 39.38 8171 Khchenc1 Hunllngtc>n WHTN-FM 63 100.S 53.0 560 38.39 82.•7 London Log.,, WLOG·FM 77 100.3 21 725 37.86 81.98 O llbiwa M•rtinsburg WEPM-FM 32 94.3 .810 170 39."6 77.8• St. C11rherine:i Mor9antow n WAJR-FM 57 99.3 l.O O•k Hill WOAY-fM 31 94. I 1.1.5 P1rker•burg WAAM.FM 93 106.S 8.9 Whoellng WKWl<.-FM 47 97.J 16.0 
W'MIA-FM 54 98.7 7.4 

WISCONSIN 

~ri::~on WlFM 16 91.1 10.S 
WHKW 07 89.3 51 .0 

corr •• WH\l/C 02 88.3 50.0 Deltfiold WHAO .. 90.7 52.0 
Eau Claire WEA.LI-FM 31 94.1 60.0 GtM!:nfiefd WWCF 35 94,9 37.0 

Elect1onic 

by MONROE UPTON 

T HE SUPERHET is prcrty much to­
Ja1 's standard n:ci:iver for a II types 

of space communication, induJing borh 
AM and FM radio and TY Tts chief 
characteristic is conversion; ic converts 
the fn:quency of rhe rransmirn:r ro !l 

lower frequenq before much amplifica­
tion mkcs place. Thl lower frequency 
is called the imermediace frequency, or 
rF. 

N or the lc:asc of the superher's virtues 
is s1mplicir)' of tuning. By rnnvenin,!? 
.1ny frequency runeJ in m cht' sami: IF, 
che IF stages of a.mplificacion can ail 
be: fixed-runed. 

The supcrhec's srory begins wirh one 
of rhe great pioneer's of rndio, Reginald 
Aubrey Fessenden. who was S<:nJjng 
voice through space when Marconi and 
ochers were still concentrating on doc­
and-dash. The earh· spark transrrutters 
sent our a disconcinuous w:ive, o ne that 

10 39.62 79.95 nmmms. 660 37.96 8115 To ronto 
280 39.29 81.53 
470 40.10 80.70 
470 4Q10 80.87 Wmd.sor 

QUEBEC 
130 44. 26 8841) Montre.al 740 .U.03 88.29 
740 4.4,96 91 67 
500 43.03 88.39 Q.,.,i,.,c 
360 44,83 91.'5 RimD'Jslli 1300 43.<3 89.22 Verdun 

was broken up I modulated J by the char­
acter of the device itself. This inherem 
modulauon was at an audible lrequency, 
useless for transferring imelligeoce un­
less separaceJ imo Jots and dashes by a 
key in the power supply. Fessenden earl i 
began a search for a continuous wave 
( CW l which could then bi: modulated 
by the audible frequencies of voice and 
music. 

Fessenden's dreams were wrapped up 
in a high-fn:quency dectromagm:uc 
generaror of CW (an alrernaror ) . "hich 
was lacer perfc.'Cted by Dr. E. t . WI. 
A !exandcrson at GE. Bue \1 hen .i con­
tinuous \\ave is used for dot-and-dash 
radio some \l' a) must be found ro obtain 
an audible frt:qucncl' from it. Ft:ssen­
Jen's solution was co heterodyne rhc 
C\YI by means of n second CW gentr· 
aced at the receiver. H ererodyning rwo 
frequcncit>s produces o ther frequencies. 
including a difft:rcnce frequency. The 
difficulty then was in convenienrly f?en ­
eracinl! a local frequccncy, now rt'lldily 
had from an oscillarintt tube. 

During World War T, radio-tele­
graph communication herwcen the front­
line infantry and the barrage-laying 
•miller\' wns suffering from imerference 
br enemy spark transm 1ttcrs. A call 
wenc our ro the: H ammond Labs nc.-ar 
Gloucescer, Massachuserrs, for a receiver 
sdective enough to ignore chis inter­
ference. The Hammond engineers had 

WC LO-FM 60 99.9 15.5 200 4~?_66 89.04 
WHA-fM 04 88.7 22.0 185 43.08 89.40 
WISC-FM 51 98.1 1.0 105 43.02 89.40 
WMFM 81 lo.t.I 7.5 80 43.09 89.35 
WO LB-FM 80 103.9 .250 250 , • . 68 90.17 
WUN 6.4 IOOJ 9.35 260 • 5. 19 89.67 
WQFM 27 93.3 30.0 190 •3.04 87.92 
WFMR 43 96.5 15.0 180 43.04 87.92 
WRJN.FM 6.4 100. 7 15.0 265 •2.71 87.83 
WJMC-FM • 2 96.3 50.0 540 45.51 91,77 
WHSL-FM 62 100..3 63.0 235 43.72 87.73 
WHRM 20 91.9 11'.0 790 44.84 89.69 
WfHR·FM 77 103..3 :u 360 44.•2 89.B3 

(Mc) tKwJ ( fl ) 
CAU CH FREQ ERP HT 

CKUA-FM SI 98. 1 .352 140 
CJCA-fM 5<I 99.S .41 4 60 CfRN.fM 62 100.3 .279 156 

CBU-FM 89 105.7 1.• 234 
CKOA-FM S3 98-5 .370 

CJ08-FM 76 103. 1 -250 253 

CH NS-FM ., 96.1 .250 40 
CJCll-FM 35 9•.9 .630 260 

CKPC-FM 34 92.1 .250 180 
CKSF-FM 83 10•.5 .525 'ZOO CKPR-FM 32 94.3 .250 100 CFRC-FM 20 91.1 1.270 
acws.fM •2 96.3 .350 9.4 CKLC-FM .58 99,5 .310 
CXCR-FM •• 96.7 .350 180 Cf Pl-FM 40 95.9 '440 131 CFRA-FM 30 93.9 .383 135 CKTil-FM 49 97.7 .250 79 CKGll-FM J3 94.S .425 IOI CJRT·fM 16 91.1 9.9 9S CBC FM 56 99.1 11.9 505 Cfl!B-FM 60 99.9 .600 100 CJ<LW-FM J O 93.9 ..250 ... 
Cl!F-FM 36 95.1 3.860 183 CBMFM 64 100.7 3.860 183 CfCf.fM 93 106.S 7.7 450 CHRC-FM S I 98.1 .595 ISO CJ SR-FM 68 101.5 -570 485 CKVL-FM 45 96.9 10.2 74 

been using IF amplification, based uj)On 
FcssenJen's heterod} ne principle, in an­
other connt:cuon. Their solution was 
co modulate the transmitter wicb a supe r­
audible frequency, then heterodyne the 
received signal wirh a local frequenq 
co produce an a udible signal mne. 

Performance checks on the system 
were made at the Signal Corps Pans 
Lab early in 1918, under che direction 
of Captain E. H. Armscrong. The: super­
her receiver, as later develo1:ied and 
patented by Armstrong for radio hroad­
casting, used a variable-frequenq• os­
cillaror tube co reduce ani fri:quenci<:s 
on the broadcast band co cbe fixed IT, 
which rnu!J then he pm through from 
o ne co three Jixcd -tuneJ .unplifring 
sragcs ro much bcm:r advantage than 
a whole band of frequencies. His cir­
cuit included boch an oscilLuor and a 
mixer rube. 

On Ocrober 5. l 920, Armstrong sold 
his superheterodi•ne and feedback pac­
cms co Wcsringhouse for S335,000 
Buth p:uems were dc:stined co he 
harassed l·'> imcrfc:n:nce proccnun_gs 
for almost rwo decades. His superhc-c 
parent drums in tht' United Srates wc:re 
awarded to L Levy of France, while his 
French claims, which discussed sensiciviry 
o nly. were upheld. Dr. Lee De ForcSt 
was finally awarded the feedback patent, 
aftt:r tu·o Supreme Court decisions in 
his favor. 

A UDIOCRAFT MAGAZINE 

PUZZLEMENTS 

Com inned from p11ge 30 

J bl~ for convening singh:-channel, 
JVJI ll ~ h ' 
or 'monaural," sound into somer mg 

1 -,k~ srereophonic sounJ. O a most 
rof\rL ' 1· • 
o f these: gadgets you can gee .conJ ictmg 
opinions. One pe rson will like rhe_ re-

Its while another Sa\'S it tlefimrelr 
~~ n~t scerco. The reason for _ these ~if­
k r~nt opinions seems tO rest m the !act 
tb.u different people have com e ro e~­
p~-'i.t d ifferent things from scerc:ophonic 
reproduction. 

l 1g. 1-
prmlu t:t 

Artificial rererberatio_u m ay 
seu se of greater .rpac1011s11ess. 

J\l.im have commenced (with good 
rt:a~on .it is rrut J tbac o ne or the other 
o t che pseu.<lo-sterl-o devi~es ~an produce 

more realistic scerco illus10n than a 
:rue stereophonic recording played over 
s1:parare channels. Bue t~is_ is noc be­
cJuse che pseudo sccroo is 10he rently a 
bcner way o f doing ic than the s~pa~ce­
d 111noel method. \Xlhac ic does mdJCare 
I~ rhat che sepacaci:-dmoneJ program 
\\ ith which the pseudo was compared 
J id nor exploit co the full rhe advantages 
av.tilable co it. 

1f \ 'OU expt:a swreo co give you_ pnn· 
tipall;· a sense of space, then an art1ncial-

berau·on a.ni t can ofren acbu:ve r..-ver . f 
this for you. With the cape_ vari~C)' ~ . 
cc:verberation generator. which s101p } 
Jt.l<ls rhe rcvc.rberncion ro rhe one chao~d 
1 Fie ~ l _ che result sounds much like 
ext;a reverberation in rhe recordings. 

~.Of'. 
T-"l'E TRAVEi:. 

Fig .J. lmprol'tmient 0 11 fig. 3 is m e r>f 
ph~se ilii·ei·sioll "' ret•erberat1011 cha1111el. 

An improvement on chis ~s a sys~em 
that pucs a phase inversion ID che re­
vc:rberatiun" pickup led m rwo ~oud­
~p...-.lkecs via separa~e power ampl 1 fi~rs. 
F. 1 An alcernauve wa~ of dfocung 1g. ' b 
this improved impression ot t:xpansc v 
idJt:d revi:rbe.rauon is the use of separate 
~haonels .. one playing chc original sound 
over a high qualiC)' loudspeaker. and the 
mht.:r p lnvi ng the ddayed sound over 

Comtntted 011 next page 
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thlee Iepf ts ow • .... 

SP,EAl\,EfDISlORTI(lN 

. R h eolcer systems by virtue of their 
We believe thol Acoustic es~orcd s~ st b/i"rL n' ew industry standards in low 

d st. usp e ns1on es1gn, e o .n 
polenle a cou IC 5 . I L d . 1• thof con be direcl/y inlerpreled 
distortion. This is o lechnico cnoro er'.5 ic 
in terms of musicolly natura l reproduction. 

0 - . ILe mofle r is shored by others: ur opinion on n 

A recent Master's thesis written al a leading engi~eering u.niversity ~·by 
George D. Ramigl involved distortion measurements on fifteen 12-m. and 15 m. 
loudspeakers,* including the AR-1. Here are some of the results: 

" P ERCENT HARMONIC DISTORTION 

lob s,,, ,, .. ,, .. S,lr 1,i.. s,,, '""' 
,,., 

S-4-r , .... I ,., ,, .. , , .... 
u 1J ,. u AR-1 • s ' ' I • 10 11 1 l . ~ 

~ .., 

23.2 31 0 31 0 43.0 SO<J>• 
12.8 150 17:8 18.S 18.5 ~ 0 

llow<»I 2.1 4 ,4 8.8 100 11 2 ~ 0 
•sedl 

55 c.p• 2.1 l.8 5.6 74 8.8 130 II 8 7.6 8 .7 8.7 73 183 12.8 175 II 0 

70tpl 1.9 · 1 9 2J 4,4 5.3 5.9 7.1 2.2 54 54 96 72 30 44 6.3 

80 tp• 1.0 :? 1 2.1 3 4 3.9 3.2 39 2.6 38 3.8 6.6 4.0 2.1 2.3 31 

n factor 101 db on-o:xis 'ligno l l~vtl. Amplifler dornp1 9 
Meo.suremenh take n o t 3 ft. . . b li hed wiih Mr. Romig' s permission. 
control *'off••• giving OF of 30. Dalo pu s Jh 

• All speolcet'l w ero direct ly baffled. o len nn 
optimum mounting for tome . 

Joseph S. Whiteford, president of the A.eolian-Skinner Organ Co., has written us: 

2 "No other system I have heard does justice to the i~tent. of our recor1i"!~· 
Your speaker with its even bass line and lack of d1stort1on, has so ~ os Y 
a roached the 'truth' that it validates itself Immediately to those w o are pp .. 

13 

concerned with musical values. 

The Audio league Report, in adopting the AR-1 Was its bass reference standard, 
wrote: 

"At 30 cycles, only 5°., total harmonic distortion was measured, as compared 
to values of 30% to l 003 of other speaker systems we have tested · · -we do 
not specifically know of any other speaker system which is truly comparabl~ 
to it from the standpoint of extended tow frequency response, flatness 0 

response, and most of all, low distortion." 

AR-1 ond AR-2 speaker systems, complete with cobinels, ore 
· d f $89 to $194. Literature is ovoiloble on requesl. prrce rom 

ACOUSTIC RESEARCH, INC. 24 Thorndike st., Cambridge 41 , Moss. 
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S PEAKER E N C LOSUR E S 

PRE - FINISHED KITS from $32.50 Auo~~~HrLe 

The best Jookin~, best engineert'cl, 
and easi~t-to-build ec:onomically priced kil 
ever offered. 

The Landsome wood finbh of its St. 
Re~~ Panelytc top has rrrain and beaut) 
sealed in. Not t'H'n a li~bted cigarette can 

, harm H. Users will thrill to the snperb tone 
of Jensen s nt'W Dass llltraflex0 design ( richness without booming, 
a~d withou t dampiu~ the higl1s). Ful ly illu.,lratecl 4-page manual 
gives easy-to-lollow step by step inslruc:tions. 

The "Cn/i/orni<u1" e11clos11res fire available as factory built 
cnbinef,s or i11 kits. Top and bo/10111 of kits are till finfahcd - no 
pai111i11g. oarnisliing, sa11cling or cot:ering required. 

.lVAIUIU: 
TWO WATS 

FACTORY I PRE· FI NISH£0 

The Cahlorn1an • 
BUILT I KITS 

24x29.tl51nches deep DSE·I I DSE-IK 

~':fofc;p'if1ff N~Takei $54.50 I $40.50 

~~~~'M~d:p--~~.;--1- -~;;;-
For s• or 12' speaker I $ 
AUDIOPHILE NET $44.50 I 32.50 

Hlumk ur mill1tr.r..1ny brush, same pnce 
•rM of and Lie. by Jensen M fg. Co. 

A1k your Ports Distrilwtor or w rl1e Dept A for FREE Catalog 

PUZZLEMENTS 

C<>nti1111ed from prt:Ct!dmg page 

a secorul louJspeaker wllich can be of 
inferior qualiry (fig. 5). The two loud­
speakers are spaced apart in order to 

give rhc impn:ssion thac che echo or 
rt:v(."fberalion comes from a dilTerenc lo­
cation from the original sound. 

Bue .C mu hav1,; come: 10 c.-xpec1 stereo 
m give you d1s1ribu11on of sound. then 
the use: of raJ1cally differc.nc louJs~­
crs on a common channd can give quite 
an effective: SlLJ"> in chis Jirectioa. The 
face char tht: difler ... nc loudspt:.1kt-rs have 
slightly dilfc:renc fn:quenq responses or 
different raJiacion pam.:rns, while:: boch 
handle basic31fy chc: full frequt·nq· range, 
will give an impression of differcnc com­
ponears ol che sound rnmmg from dif­
fert:nc spacial pos11ions rcla11,·e ro the 
loudspe;J.](ers. Tim c.ffcu can be ho:1ghr­
c:a1."d coas1derabh h1 the use of a pseudo­
sterc.-o amplifier t11J1 incorporates )p<?CJal 
phase-shifans arrangc.mc.:111~. 

rinilll}. however. i I \"OU CXJX.'CC ~Cereo, 
in adJuion co cht.:s~ dfccc~. co pr·oduce 
a ch:arer d<:liniuon of 1ml1vidu.1l in­
strumencs, w rhc:) l.1n he aurall'• 
sepanm·J l.11 rhc hc.:.iring foculry - if 
not in ~pact, in auual iJc:nllt) - then 
the besr pocenttal rc:~t\ \\ i1b trut: cwo­
chanocl I or C\'tn morl i( possible J ster­
<:ophonic recordin.g or cransm1ss1on. 

l·nforrunacc:h, 1hi~ ~t.lllmenc bas ro 
be modilitd We c.mnor ~3\ ch.ir merely 
acquiring a sr<:rt.:ophunic n:cording and 
playing ic over a stc:rt.-ophonic: ~~·seem 
Jcfinitel}· \\ill provide: a bc:rcer dfect 
than some of rh<: pSt:udo me1h1xb. This 
i~ priaapallr because the full possibili­
tu:s or pocenual of thl 'ic:rc:o c ... 1..hruque 
often is am fulh explom.:J b1 che re­
cording people. Th1.. riµhc l.111d ol sound 
d1/forcncc.: is not put on th1.. recording. 

DIRCC.TfON OF 
fAPC TRA.V[L 

Fig. ~. Sero11d spe1Jker prmide1 echo 
11111); 1.r spared'"''"'" /rfJm llllJllJ f/Jeaker. 

\X'hen rhts 1s the ca.sc, result, l.tn otrcn 
he qu1c1; unsausfaccory . 

Although a poor rrue-~cerl·o rernrJmg 
wtll .ich1eve a sun of pSc.:uJ1> dfecr it 
woulJ 'k:t:lD co be a wasted dforr, be­
caust one can gee pscuJo ~lc.:reu c:ffecrs 
"ichouc nc:t:din,g st.:p:uate d1annc:ls of 
n.:cordiag. So w.: might conclude d1is 
discussion for cht time bunµ ''1th an 
appc.-al co the rc:corJin~ JX-Ople co makt 
sure that when the1· tak1.. up cwo chJn­
ads, rht-~ make rht besc use: ul rhem. 

AUDJOCRAT'T MAGA/1:-..E 

ROBERTS 
TAPE RE CORDERS 

The only recorders with a 
HYSTERESI YNCHRONOU 

motor in their price class! 

Audiophiles, profe$sionals or non-professionals, 
arc all delighted with the perfol"mance, quality 
and modest price of the all new R OBERTS. The 
clean, functional <lrsign, complete portabi li l) 
(28 lbs.) and ,·ersalilily al"e unsurpassed. Each 
ROBERTS is a complete unit ... integral ampli­
fiers. cxtcn<lccl rnngc ~peakcr. ancl high-sensi­
tivity microphone. 

There is a ROBERTS dealer near you. Wh) 
not see him to<la.v for an car-opening demon­
stration. He can gh e ) ou complete tech n kal 
information, too. 

Brand New! 
ROBERTS 

is now available in a 

STEREO 
P la\ hark ~Iodel 

LJci< i11rlt·1·d i><1t1'11•i.!f 0 11111lti11ettlf flit• m111111 
(e11f11r1•s o/ /hi' 11111111111ni/ 11111111'/ 111i/h mor<• 
11111pli.ficrs, i;fr1·N1 hrncls a11tf yu11 lmi•c 11 

11rrJ tJr111 i1111 w11111frr tl1tt t is cq11nfly a11 l­
.~/1wtli1111 •111 11i11!fl•• rir 1/o11/ile-tn1..J.--tapr.~. 

J>riucl (If .-;:.1 w .. ifl. there j11.~t i.-.-n't a1111-

f/.i11y rm /111 11111 rl.-1'1 fo r11111 fl" rr with the 
ROBERTS .• \ o 111·1·d lo 11111 of! stereo som1d 
(1111( ff>11.f/l'Y just order lf•Hlr ROBERTS 

fmbr!f. ff,,,.,.!'· t Ii r111uli. "" p11/i~.~ "r~· Tim it rd. 

1iw & 1Jr;; 
ROBERTS 

• The only n?C'order w11h a 
hysteresis synchronous motor 
in "ts price class. 

• Completely portable 
( J5:l 1" x 141.z-· :r 9 1 ;", 28 lbs.) 

• A complete uni! with integral 
amplifiers and extended 
range speaker. 

• VU mece1· Joi· positive 
recording levels. 

• Professional, cast aluminum 
con st r act ion 

• Wow and fl1mer 0.18,..r RMS 
• Respo11se .JO ro 15,000 CPS 
• T mmg accuracy 10 0.2<1; 
• Dual record/play heads 
• 7" reels 
• J3 .i or 71 2 inch rape speeds 
• Safety interlock controls 
• Com1,lete u.•ith case and 

high-sensitivity microphone 

• Wrap aro11nd tape threading 

ROBERTS ELECTRONICS INC. 
1028 N. LA BREA AVENUE, LOS ANGELES, CALIFORNIA 
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C/,apma11 ttr· 
"GLOBEMASTER" 

AM-FM-SW HI-Fl TUNER 

Finilhed blonde or mohogan-y 
hardwood cobinet Sl7.95 

'F•ll f•«/•<11 • R""C• l•o•.1 f II bsnJuu/11 
of .. ) ~c. .:1."'"'•• 111...J.Xi11111"' fiJcJir1 

At 11aah1y hi-fi 1h11/ers, or order tliretl. 
ERCONA (CORPORATION 

Elearn111~ Din1io11 
Ocp1 ~R S'I Fitch A•r .. Nc:w Yot~ 1· N ,. 

AUD10LAB REPORTS 

mouming cc:mers. A hole: 'I\ ith a n:­
movable snap cover allows the use of the: 
GE "Triple. Pia~' camidge. No sol 
dermg 1s rnvolved in inscalling clw c.ir· 
tridge, sinct che arm conauns spring 
dips whid1 can be; .1Jjustt:d 10 makt: coo­
tacc w1Ch pracucalh am r}-pc ol car­
rriJge tcrmjoaJs. 

The arm mounts 111 a single 1-inch 
hole:. :;.Jo .1rm-l.:vt:l1og pro,•is1on is madt:. 

mce prope;r operation ot rhis cyp1,; of 
arm depends on HS mainmrn1ng a con­
St.1m Jis1.1nce from tht rc:cord surface:. u 
1s especJJIJ) 1mporun1 tO use: a !lit mocor 
board, frt:t: from an> warpage. Nacurall\', 
rhis 1s recommended for any type of .irm. 
bur is 1mper-ative for an Jrm "hich 
cannot move venic.illy. 

T est Procedure 
The: onh quanmauve m1.~.isun.cm1:ncs 
''htch ii b praccicul ro applr co an .1rm 
arc those involving 1he presence of rc~­
on.1 nr cond 1tions. \Y.I e ilid th is h\ pla~ • 
rng a numbt-r of t<~t Cl-cords and mtasur­
ing rhe frcquenq response over chc 
ranf'C of I 0 cps co I 0 Kc. A faircl1i1J 
225A carmdge wns used 10 thL-se tests, 
sin,t: ic is .1 repre~enutiv.: h1~h-quahty 
c,1rcriJgc an wide u~c. and is also rnm. 
plct1:h- standard m s1:ze. mounung J1. 
m1.:11s1ons, and mass t fosofar as any 

--jf[ NO BURGLARS ... 

need apply 

.. mid 1tiJ burgillr tools 11eed be appli.:11 to tire ESL C-60 Series r!lectrody11m1ric 
mrtrlclge. Most pick11ps re1111ire a c/11111gc i11 yo11r pre11111plifier ·s 111p11t 

resiswr, 11 ltidt 11s11al/y 111ea1ts ope11i11g tire 11111pli{icr to alti:r wltlt sp1•d11/ 100/s 
11 porrio11 of its complicated ll'm11g. Bur uor ll'itlt rite ESL! No 1111rrrer 11 Jr,11 

your pre11111p/ifier's pme11t i11p11t rt'> is tor, 111.: perfor1111111ce of rlre E 5 L C-oo 
St•rics is .:0111µ/erely 111111jfeC1ed. No step-up tra11sfor111rrs are 11eeded, mlra. 

Afost i1111'orrn11t, cl1e ESL C-60 Series is tlte world's 1111m adwmced c11r1ridge-
11ck11,1wfedgcd as tlte fi11esr yo11 c1111 buy for yo11r record cl1a11ger or arm 

Smd for your free copy of ''T1ie Cartridge of Tomorroll'" ro disco1•er 
clrirry-rigltt r.cns.111; wlw 1l1e ES l C-oo Serifs is tops 011 r1•cl)• co11111. For 

011/y S;o.;o. JIU" ct111 01111 cit,. c11rtridgt· tl1t11's ~ 11/t,·,11/ 

FOR LISTENING AT ITS BEST 

Electro-Sonic Laboratories, Inc. 
D.·pt. C • < ;-; ~ Tl11rry-•1Xtl1 Strat · L.:111g /,/,11111 (rt} ci, ,\', Y. 
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standards can be- S(llU co exist). Ir 1s in­
teresting co 001e 1hnt when the carmdge 
"as installeJ. the: arm \\.lS exaccl) t1.1l­
Jnc.,d and rhe srdus force was 6 gr.tens. 
wichou1 an) adjustments being madt". 

All rhe test records available ro us 
were recordtJ wirh a 500-cps low-fre· 
quenq- turnover. Our preamplifier < .1 

D> nakic) has RIAA equa112:11ion, which 
m1.-asurem1:ms sho\\ 10 be w1thio 2 db 
of the RI AA curvt- from l 5 cps co 20 Kc 
(the RT A A <.llJ'Vt is defined only from 
'0 cps co I 5 Kc. bu1 we have exuapo­
lated ic be)ond chese l1mics). Due co cbe 
low-frequenq characrcrisrics of che 
RIAA curvt, rhtre 1s a fallrng off of re­
'l;'(>n~c bclO\\ 50 cps when pla\'io~ these 
records. For this r1.·.ison. the data we 
havt: taken are noc co hL JoterprereJ 
as absolute frcquencr-n-sponse data, hur 
rachcr as an ind1ca1100 of smoothness 
and the presenc.: or absence of reson:rnc 
peaks and holes. 

T esr Results 
The accompanv ang curve .inJ oscillo­
scope photographs <showing rhe respons~ 
m several S\\'etping-frequc:nq records 1 
all point co the same conclusion - th,1c 
1hc:rc is no measurahk arm resonance 
l'lt:'tween I 0 cps an.I I 0 Kc. Alrhough It 
is solidly builr. the: arm mass does noc 
appear co be so grear rha1 the fundamen­
tal rcson.incc would ht- below J 0 cps 
"1th che 1cs1 cartridge We must there­
fore conclude: rhac che viscous dampin}? 
is working most dfonively ro reduct 
the ampl1ruJc of resonance ro oegl1g1-
blc propomons. 

Summary 
The Gra, Model 212 arm is a well­
but!r. Bc;ible arm which could enable a 
carmJge co .!diver ;lll the performance 
of which it is capable. It is univerS.11, 
.:aS) co install, JOd easy co use 

Jn our use tests we founll thac it 
would crack a -i5-rpm record placcJ 
I~ io. off-c1.:nc1.:r, \l.hich is ccnainl~ all 
one cao expect from any arm. A record 
with J I g-inch \\arp \\JS pla}•cd wicbouc 
diifilultr anJ v. irh onl> the slighk~I 
tra<., of WO\\ Tb1s 1s good performance 
for .1n arm with J shon pivoc-srylus 
distance. nod can be attributc:J 10 rhe 
facr tbac th.: venical pivoc 1s as dost: 
as possible to the plane oi rhi.: recorJ 
The halnnct:J construccion combiots 
wuh the viscous Jampmg co mJke the: 
arm rdacivdi msens1uve co 1.irrmg ancl 
vihr.111on. 

We noreJ another 1houghrtul clesi..,:n 
f~acurc: fo chi.: 1nclus1on of a scop whrch 
prcvenrs chc head bt-1ng ra1s1.'tl so far 
ch1u tbt rear of ic conraccs the record. 

Mo-nufacturer's Comme.nt~ U •nv the fa1rch1ld 225A 
carrridge the 'u"d.am~nu1I resonana re:suhtng 
from lhe man of the arm end lhe compliance 
of lhe airlridg., occurs al 8.5 eps when mo .. ured 
with a fr~ undamped vert,cal J:)ivot in our 
laboratory. lhi1 tdJ.Onance • no, ev1denr wh~n 
the arandud v11<ous.-damoed pivot 1uembly 11 
uwd. Cartridges ol lower compfianc" 1han the 
Fairchild 225A require vi~ou1 damping to elimi­
nare rone-arm resonance ebove 1hr1 frequency 
and provide optimum low·frequcncy P"rformance_ 

AUDlOCRAFT MAGAZl"F 

Want a box 
at the opera? 

BUILD YOUR OWN! 
A Bozak E-300 Kil-with Bozak Speakers, 
worthy associated equipment and fine pro 
•ram material-is your hfetrme pass t_o all 
lhe world's great music at surpr1srngly 
low cost! 
The K1l 1ncludes every needed part, assem 
bles m a few hours. As an infinite balfle 
the E-300 requires the ~ery lmest speak1m 
tor a wide·range 2-way system the Bozak 
B-207A: add a Bozak B-209 Mid Range and 
N !0102 Crossover Network for fmesl one· 
,.11 orer 3·way performance 
Go mg stereo? A duplicate 300'. will trans 
lorm your 11v1ngroom into a llvmg stage­
\Our easy chair into the best seal m lhe 
world of mus1c1 

Hear the Bozaks at a Franchised Boza~ 
Dealer Write for literature. 

The Assembled E-300 Kit 

B-209 

B-207A 
N-10102 

The R. T. BOZAK Sales Co. 
Darien, Connecticut 

GROUNDED EAR 
Co111m11ed /mm p.ig' l 

minimizes the possih1lit)' of a gr~unJ 
loop between the: prt·amp and .impltlicr. 
which can result in a ,lifficult-co-eraJi­
cace hum level. 

I r wilJ a lso be no1ed thac the !\'lark 
l 11 has a choke-lilrer1..J supplr. hm rhose 
who ~ rhe choke for 1be iim umr:: "ill 
orohnhly b.: surprised hy m ~m.ill size 
This, however, is oot catm:I~· the rc~ulc 
uf l..cepmg coses down Ahhough ~igh 
induccance proviJts better hum liht:nn.g. 
tr m.i) also result tn poorer volrage 
regubrion. The 2-hc:nry dmf..c: \\as Jc 
s1gnecl with optimum gap anJ low rc-
5,;rance ro keep regulation good 

A II rhese measures rt-su11 tn .rn am 
pltht:r which, for pr3CtJCll purpost:S. is 
encirelv hum less - unle~. rossihly · IC 

Wl'rt used with a ver)' o:lftCIL'lll speaker 
S\'Stc:m with a big pcJk at 60 cps. and 
rhcn J doubt that ch1: hum would be 
annU) J ng. 

The performance ( mc.isurc~ i)r b\: 
i:-Jr > cruk dc:serves cht !Jbd. supcrh. 
r\fv speci~en was exaccl1 up to the spt:L· 
ific.uions. T ht frcqucnq rc.:spons1: ,u 
lo\\• ltvcls is wuhin t dh from 6 co 
60.000 cps. down 3 Jb ac 100 Kc. and 
2 clh at 1 cps. The amplthcr will dl'· 
liver well over SO w at th1: cwn cxtrem1.:s 
of 10 .uid 20,000 cps w1cl1 11:<< than 
Ir, harmonic discomnn. Ac 1ht 60-
wa11 level the disrorrion a1 IOU and 
J ,OO(I cps (the q•ptcal frequenc11:s ac 
which harmonic discorrmn ·~ lUStom· 
aril> measum.I) is of 1ht· ordt'r ol 0')1", 

1 mcnrioned the flue discoruon curve-~ 
ot the: KT RR. They .IC< wdl ex.:mpl1 
tied in this .unplttier. The IM 1'."1s 
below O. l <'(1 up co about 5 w. nsts 
co O.) ac 10 w, Q.'1 .11 20 \\, 11.5 Jt Ill 
w an cl 0.6 ac 60 w l' nforru11.1cdy, I 
w~s nnt able ro measure Jmonmn Jbove 
thac point for lack of a load capable 
of dissipating the ou1pu1 salt; h . I ~us­
plCt that the 2(( potnt, at Y.h1d1 maxi­
mum ourput 1s mc-asurl'il, oc,urs al 
arounJ 65 w. T har •~ tht: J'l>im ac 
wluch JOO-cps clippmg occu" Thus. 1f 
mi spc.;cimt:n is repres~otacivt, ch, (10-

watr rating i~ conservauvc. 
As for sound. the Mark lit ~It.ire~ ch.: 

sol1J .wchoritr at the lov. and high 
ends wich iis mare. the M.irk II, rhuugh 
it ma\ be sligbrl>' cleaner whtn over 
loaJej _ 11 is hard to rdl h.:cJUSt- 11 

ts nm 1:-JS\, .,vcn in the m1d~lle of .1 

\\ ildcrnt:ss, 10 Operl!ce an ampl1h1:r louJ 
I} cnou1?h co CC;'3Ch 60-warc outputs 

Mental Health 
Campaillll"ft .... ~•oc, • ..,. 

e- .t- ~. o .. 
~ ""\ ~ 
z ~-

Givel •e ... ~ 

the NEW PEERLESS 

TRANSFORMER 

CATALOG 

Now ai·etilal>le free to cwclio 
designer~ and builders 

This n.:w 12-page carnlog was pub­
li~hed for the use of both profes­
sional an<l hobb)oi~t designer~ and 
builders of high fi<lelit». broadcast. 
and rccor<l1ng equipment. 11 pro­
vides spccitic<tlion,. performance 
curve~. application data. and prices 
on tran,formcrs represen 1ing the 
mO'>I advnncc<l developments in the 
'c1.:nce or .1udiu transformer de~ign. 
PO\~cr. input. output. and impcd­
unce-matchmg trnn~former, are till 
shown. 

T ypica l H igh-L evel 
Output Transfo rm er 

Model #S ~71 bone uf the Peerless 
:?0-~0 Pitt\ group. which indicate, a 
frequency range greater than ~~­
:?0.00() cps. frequency rcspon~e is 

I db: 111-100.000 CP'- l n<;eruon 
10,., j, 0.3 <lh. i\lax1mum level. -49 
cll1m (80 wall\) Primilry impc<lance 
at .,00o ohm~ C.T. an<l 1250 ohms 
CT: Secondary I. 4. b. 16 ohm~. 

11 RITC. FOR 1'/U.L CAT,-ILOG 
Pceri.:~~ Electrical Pro<lu~ts 
1\ Division of Allee I an\mg 
Corpornuon. Dept. 'iAC 
9:\_';6 Sanla \lonica Blvd .. 
8c\erly I ! ill,, Calif. 

- !.~~.~ ~~.~.~ 
A DIVISION OF JJllit 

9356 Santa Monica Blvd., Beverly Hills Calif. 

·H 
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A&· 
Quotation from 

AUDIO ere 
1- r-r..., 

" ••• I find the AR-2 remarkably hke the AR·l in 
over-all sound coloration. Its cone tweeter is 
not the same bul there isn t much difference in 
sound Ill costs less, but that doesn't prove 
much l On direct comparison. given a.signal wi th 
plentt or bass component in the very bollom. 
you '(l!l +ell thei difference between-the two m 
bas!j response. Most tir the lime, in ordinary 
llsleni11g, I am no( aware otit'at all. 

.. . I find .AR-2 ~s with AR l , remarkably clea; 
·,md unclllflrs1ve l n its soJnd, easy on the ears 
for long-petiod lislemng easy 7tso to ignore in 
favor or the music itself. Ellher speaker has a 
way of simply fading into the surroundings !the 
s1'e helps! leaving the music unattached and 
d1sembo:l1cd in the room. Excellent illusi1Jn! . .. 

Prices for Acoustic Research speaker srstems. 
complete with cabinets. !AR-I and AR-21 are 
S89.00 to $194.00. Size is "boekshell." litm. 
l ure is available from rour local sound equip· 
menl dealer. u on request frem: 

ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41, M ass. 

for everything in hi-fi 
GET THE MONEY-SAVING 1958 

Alli ED CATALOG 

featuring the 
world's largest 
storks of systems 
& components 

H cre"6 _)·our wm11fote omney-sav1ng J?Uide 
lo H1-Fi. Own ft 5"" CUAIOm quality H >-F1 
nn111c •Y• l~m n t no rnore than the cost or 
an ordinary phouuirrnph Sc..., dozens of 
AL1.lt.o-Hecornmencl"'1 comµletc H i-Fi ..... .,... 
tl'ma, plua 1h" world'• lnrgt:'st sclccuon" of 
compooon1" (emplHl""'· tuocrs, chanf{ff3, 
ape-ak~n. cnclot1urt'-B ttnd !lc:'ceSsnriesJ. 
Want to uuild-yuur-ilwn''- """ OUT exclu­
ftive H i· Fi K'SIGtrT·R~ For en-ryUung in 
H i-Fi-for ~<..-r)llung rn KIPClronrcs. J?CI 
the >'Rt:E 1958 ALLIED t'at..lo1t 

ALLIED RADIO ~·~~. 
ALLIED RADIO CORP. Depl. 89-EB :1 
100 N. Western A ve., Chicago 80, 111 . 3 

D Send FREE 1!!58 Al.LIED Ca t.-.log f 
Namr I 
Addrtu I 
C11v·------"':ont __ S1au f 
L~-- ___ ca ___ _, 

-I I 

ARKA Y KIT REPORT 

Co11111111ed from page 27 

co 0.11'( at I \\ and .o;~..., ac l 2 w. 
This also dcgrndeJ the lo\\ -frequency 
sca.hiu1} to "hat we would call mar­
gmall) good, it had b«n excellenc. 
W'e would not n:commenJ this change 
to rcaJers bt..""Cause, in chis case. the risk 
of incurrrn~ lo\1 ln·qut·nC) rnscabiltq 
ourwc:ighs rhe ~rnehc of disiomon re­
durnon ohtatnl·J in rhl power-amplifier 
st"Ccion. 

The S<.-conJ .• inJ main, source of d1s­
rortion is ihc vnh.1ge-ampl ifier sragc 
r>rcceding thl mne-rnncrol 'volumc-con­
crol Semon Th(.; ~cconJ half of the 
phono prc-.impliril·r cube is u~eJ 10 build 
up incoming hii..;h- lc:vel siµnals co over­
come losses rn tht wmrol ci rcuits. bur 
ic isn't Jc\r~ncd co h.rnd f(.; )i!-:nals grcat­
cr than a frJttion of J volt. This docsn'c 
matter mudl if an Arka1· rum:r i~ U$ed 

a< the high lcvd ~>U((e- Arka\· tuners 
are dcsr.~ncd w put out 0.' v m.iximum 
-hue ic J<x:s mJtta if some source with 
an output on 1h1 cmlcr o l a volt i) con­
necred to chc \l x or TUNER rnpuc. 
\Vith an input cf 0.2 v, which is nece!'­
~JI'} co dri\'e the f'O\\'er amplifier to 
lull ourpur at m.iximum scrcinc of chc 
\ OLU~rE control, we found the~ rt.1 dis-
1orr ion of 1.hi) sec cion t0 he 0. 5 5 "; ; .it 
0.'i \· in, )Cf; .11 JC I v in, 26.) '(. 

OhviClush·. un lc.5~ th< sourw \·ou con. 
necc w ch~'e h1.i:h-kvd input. C1rwi1s 
cannot put out more th.in .t lracuon of a 
volt. or is equ1pf!<:d wrrh an outpuc level 
control, you mu~t rrovrdc: .in inp ut level 
control on che SA-25 m rcJuc.e the 
possibility of ov .. rloacl Opcmrc 1hc SA-
25's VOLtlML rnmrol as far up as pos­
sible in J I! <J\c.·s. ndjuscrns iht input 
sources 10 l'W<hllt' maximum lisccnrnr:t 
volume ac full rm.11.1on of the VOi UME 

conrrol Thi~ 11 ppltes m hiµh-lt·vd in­
puts for horh dunneh on rhc. SA 25 

Monufacture_r's Comment We had rhooght that the 
·n•truct1on Ix ,kle1 fo. t~e SA 25 wu qu11e good 
and t~t w "4f dnnA ti'- re woll 1n the el1mioerion 
of error1 a,,cf overs.•ohts n th~ bertt"r than 20 pagM 
of te> f The reportar•s c.ommenl s.ee-rn1 ro have 
bon,v u1 out. No,,er•,• wn. we er• 1naebted to 
AUDIOCRAFl for pornllng out the three errori ~e 
did not carch Cf"l4bhng us ro correct rhern and to 
malceo the SA 2S manuel 1 pttrfec1 ''Consrruc11on·· 
manuill! 

11 his. be-en our • .. per1•nce thar l-n bv1lders of 
•ny ~·rt1,. e 11ce srenerallv do not follaN 1h1:- n. 
1truct1on ,.,,,."' at Nhen , .. comes ro routine 1te-ps 
and POU\lets.. T~ercfore,, Wf' h19 .... e begun revot1on 
or a ll Ar~oy m•n~••• so th11, ln '""' !u1ure, an 
Arf..ay nt can bf! bv1h wnh the 11i.e of tt1rher the 
m•nl.ia'. th• P1ttor1AI oi•9t1m1. or boH 

Ahcr con11def'.nrt •h• comments of the repor1~r 
with regard to '"P"'' and outpv• 1...,e~ control1 we 
have decided lo ondude .. .iieer or supplemet11al 
m11r1;c-1iont wil'1 e~ch SA·25 "Construc; t1on" manu· 
al. 1h • lhHr will enable the kit builder 10 add 
inpu'f and ou1pu1 '••el controls by showing w ;lh 
pictor 1al d1eg11m•, 1let>·bv·step in11tuc11on; •nd 
9eneral advice, how and where 10 lns lall '•he•e 
control•. It w ill olso ••Pl•ln tne citeum111nce• 
u!'d&r w_hich •ne.e «>•tra con irols mov be needed. 
Since lhr& will nol be too often. the ptm •re nol 
being includvd with rho kl1 

We feel 1h11 It h of interct1 lo 1h1> horne owner 
~nd the epartmenl dweller 10 have his •udoo equ1p­
men1 flt Jn Wotli the decor of hi1 nome. In our 
effa•IS lo moel thi1 need, we feel tht new Arkey 
srereo componunts •r• the epitome, e view shared 
bv lhe Fasnlan fo••ndation of Amer.Cl; ir nu 
awarded Arhv l~e Gold M~I for Do1tinc1ive 
Design. 

you 

asked 

for 

it!* 

'''High Fidelity/• 
,::. 6, Jul v 

1he answer 10 the requests of many 
economy minded audiophiles Is lhe bell 
driven COMPONENTS PROFESSION~l 
JR. Turntable with outslandin& features 
hke: Constant speed 4 pole Induction 
motor-speed accuracy J;2 of J % · wow 
& Huller \'.. of 1°;, - noise le•el more 
lhait 60 db. down - accessory pulleys 
available for all speed operation-non· 
slip turntable. 
Audiophile net DnlJ $39.50. 
Hea1 •l al your dealer now or write for 
more details to, Dept a 

COMPONCNTS 
CO•POF.lTION 

_D_ t_N_V_ '_l _LE _ _ ~~-N-•_t._E_•_e_ 

n11 lumWrk • ttb l~t PUFOR"IAHCE CUAllANUC 

ADD HOLT STEREO! 
MONAURAL THEN SOUNDS 

LIKE STEllEO 

Nt!'w encased model 6 tube con­
vertet ond amplifier complimen11 
o:ny hi fi system It begins whete 
hi fi ltovu off Conne cts tn 2 
minutu 

Happy c.ustomers tn 39 sto res and 
14 foreign c:ountries. 

565.00 postpaid in U.S Sold di­
r~t, or1'y. on moneybodc trial. 

Order youn or und for fold., 
Re-ad what cu1tomert o.nd Hi-Fi 
mago:rines soy. 

STEREO by HOLT 
4712 W. Magnolio Blvd . 

Burbonk, California 

A U DIOCRAFT ~lAC1A/.J;>.. F 

WITH 

Sonotone® 
PHONO CARTRIDGES 

you can 

hear the 

difference 

/... 
-~ 

When you buy or modernize 
your record player, insist 

on Sonotone Ceramic 
Phonograph Cartridges 

New VII /lla9nemlte* 
--... 

-··- ~-~-
' " -f ~ ' .. 

Spring-Motor 
Battery-Operated 

Portable Tape Recorder 
Now you con consi•tenlly moke profeuionol 
1ecordings under the mosl gruell ing field con· 
di1io11s. Tapes will foultles.sly play bock on oll 
profeuional and home re<orders. Ruggedly 
designed for maximum dependobility ond lop· 
notch efficiency. Combines unlimited versolility 
of performonce with e xlreme simp)icity of op­
eration. Choice of fourteen models ovoilable 
for every conceivable opplication. 

lncorporoles o multi·purpose VU monitoring 
meter for precise selling of recording level 
without eorphone monitoring. Meler also ottu· 
rotely indicates condition of " A" and " 8" 
batteries. f ive single speeds os well as rwo, 
1hree and 4-speed models avoiloble. Unlll 
weigh only 19 lbs. wilh batteries and meosure 
6..., .. x 9~" x 1414". Higher speed model .. 
meet NART8 stondards. All recorders ore 
guoronteed for One Full Year. 

For comple1e Jech.meal specific111on1 and dtrccl 
f•ctory pri~ write lo 0..pl AC: 

AMPLIFIER CORP. of AMERICA 
39 8 Broo dwa y, N Y. 1 3 . N . Y. 

·r .. • ·~ •. , -

spcc1.1li~cs. rhe\' surd} will con£isu::nll) 
Jel1gh1 sounJ fanciers, bmh b\' i\far· 
chal s cho re<; of rcg1sua11ons to displa} 
the versJ.tilit} and inJ1viduali[} of tht.: 
I lohkamp organs and b\· Lhe comb1~a­
uon o f 1opnorch r<:-cordmg :iml .ic:ousacs. 

Ano ther <lisunrnve LP is th<.- I 0-inch 
,\1111te Box Sllmphr which can be ob­
tatn<.-d o nl} b} purchase o f the book 
1\111 1/C Boxes: their Lore ,md L11re. bv 
Helc:n and Jo hn Hokt I Hawcborn 
Books, SI 0.00 ) The tcxc icsclf is a 
gcxxl enough primer of music-box and 
mechanical-music-makers histot), al· 
1hough ovc rfancitr dcs1.1tncd and illus­
uated in blatanllr juvcnilt' fashion, buc 
the slipped-in disc o f sonic illuscrations 
is berccr varied ( including examples o f 
carillon, barrel organ, ,,1 ll iop<:, player 
piano, and carousel, ns well as of sev­
ernl different types o f music boxes them­
selves) anc.1 morl glmcnngly rccordtod 
than an} of irs kind I've h1.·.uJ before. 

And among currenr sccreo capes, cwo 
char have special - indeed unique -
appeal are Conceruipc:s 5 l 0 1 Rom<111 
C<1ri11tJ1l Overture anJ Die \lf:iJt1:rJt11J{tr 

PrduJe ) and 24-S 1 TchaikovsJ...1 '-:11t­

cro1ch r Su1te), in which the conductor· 
less rmphony of che Air was recorded 
in its famous l 954 CarnegJe H all per· 
tormaocc o f what wen: sull well-re­
membered Toscanini inrerprtr.arions. I 
have hcarJ onl}' the scconJ of these, 
buc it's a fine job even rf one dat:so·t 
knO\\ that ic ''as made some three anJ 
a half years ago, and since T oscanini 
himself unforrun.nd} never was re­
corded in s1e reo. 1hi~ st.'rves poignant!} 
co remind us of wh,H we-and pos­
ccricy - missed. 

TRADERS' MARKETPLACE 
Hcre·s the place ro buy, swap, o r sell 

audio equipmenr. Rates are only 20¢ a 
word (excluding name and address) and 
your advertisement will reach 20,000 to 
35.000 readers. ~emi~an~ must '.lccom­
pany copy aod msertron inscrocnons. 

ENJOY PLEASANT SURPRISES? If so, wrile u• be· 
fore you buy ony hi-fi You' ll b,. glod you did 
Key Eleci.onlu Co., 110 Uberry S1., New Yorii 6, 
N Y EVtr9re<1n 4-6071 . 

• HI-Fl HAVEN, New Jen•y"• new~sl ond fi_llest 
sound ce.nter. Writ• for 1nformo110'! on vn1q.ue 
moil order pion that off-en prof.esuonoJ od~1ce 
and low p ricn. 28 Easton Ave., Ne w Brvn.&w1ek . 
N. J 

• 
F358 MAGNECORDER SINGLE TitACIC Sell or 
1 de · won t duol trod!.. Vilting o.r what have you 
a':b Sohmonh, 6 Morqu•ll• Ploce, Pork forest, Ill. 
Phone: Plfgnm 8-5461 

• CASH FOR USED Ampex 400A or 401A. Pet"' J 
Helffrich , R. D * 1, Weac~•vUle, Po. Sto1e op­
proximot• hours and c:on::h hon. . -----
NO TIME TO BUILD? Sove. money, sove lime. We 
build for you kill. Send kit ond 30°·!' of the cost, 
or kit cost plus 30% ond ex:plonollon. Shortes! 
time de livery. Fully 1u1ed, Hopps, 6915 - 591h 
Rood, Mo•ptth 78, N. Y • 

• 
FOR SALE: Motched sel of four Bo~olt la-cycle· 
ro•ono nc• woofert , S30 each. ~ill se ll as. 1et or 
in pairs. Bo1ok 8·209 8;-ohm m1d•l'on9e speoka.1, 
530 Bo•ok N-1 04 3-woy crouover network, S20. 
All uoron•eed new condi1ion. Box 20, AUDIO­
CRAh Mogo-iine, Gt. 8a"ington. Mou. 

A&· 
Quotation from 

PLAYBOY 
from " TllE COMrLEAT FIOELITAllAN" 

by John 14. C..nl y 

Prices for Acoustic Research speaker systems, 
complete with cabinets, <AR· I and AR·21 are 
S89.DD to S 194.00. Size is "bookshelf." litera­
ture is available from your local sound equip· 
ment dealer, or on request from: 

ACOUSTIC RESEARCH, INC . 
24 Thorndike St., C•mbrld1e 41, Mass. 

The 1uperler e lt clrlcol 
chotO(letlu la of 
WlMgord fM 
onion"°' exoct the 
ulll'"41• In hl·O 
sound r.prodvctioft 
from your FM 
~ulpm••t. Wllhour 
o cfoubt, thu.e ore 
1ho llnu1 FM 
onlennoJ mode ••• 
permanently gold 
onodlnd 10 give you 
yeors of serviu. 

Write for fr .. 
complete 1111 of FM 
slotions ond fo1ct.r on 
Wlnegord FM one! TV 
ontennos. 

Model FM3A 
Non·directionol, 
come>fttely factory 
o•• · o ... mbled. YH 
co" lfttlall tt yours.elf 
In jun Mfnute1 on any 
surfo te. Includes 
ont• nno. '"ost. 
un l..,encl roof mount. 
fotlef'len, leod·•n 
wire,,., clip. Sl 7 .9S. 

Mode l FMY8 
A hig h goln 
8-.tement d iret-tionot 
yog i, Flot fre<iuucy 
rffpons• ocrou entire 
fM bond with 10.2 
db. goln. Ideal for 
fringe oroo1 ond long 
dhlonco re<eptlon. 
Users report reception 
up lo 200 mlles. S22.9S. 

3003-5 Scotten Boulevord, Burlington, Iowa 
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~It~~~! 
LAFAYETTE STEREO TUNER KIT 

\ 

V•e It•• a 
Blaaara~ 

St e reopltonle 
E'Jtl-AM taae r 

V•e it • " a l)aal~ 
Jtfonaaral 

E'Jtl-1tM t ••er 

V•e It .. a 
• Lralgllt 

Moaaaral 
PM or AM 

taae r 

KT - 500 IN KIT 

74.50 FORM 
ONLY 7 .45 DOWN 

7.00 MONTHLY 

ONLY 6 . 9 5 DOWN · 
7.00 MONTHLY 

THE MOST FLEXIBLE TUNER 
EVER DESIGNED 

• 11 Tubes + Tuning Eye + Seltnlu111 ltc1llier 
• Separatolr Tuned FM and AM Sections 
• Armttron9 Ortull with rM/ AFC and AFC Dtftot 
• 12 Tuned Clr<Ults 
• Dual Cathode Follower Output 
• Dual Double-Tuned Transformer Couplod 

Limiters 
• Multlftex Output for New Stereo FM 

More thon o year of re.JeGrch. planni"St ond envtnffrlno w4tftf Into the making or 
the Lafayette S1ereo Tuner. lh unlqu• flealblllly permllt th.e receotlon or binourol 
broodt.oiting (aimuftoneout trommluion on both PM and AMJ, the independent 
0perotlon of both th.o FM ond AM 1.e<llon.1 01 the aome time. and the ordlno.ry 
'9Ception of eith.r fM or AM. The AM and fM toctions ore Mtpototely tuned. 
.och with o sepo.rofe 3.,90ng tuning condenHr, toPorole OywhM' tuntng and 
separate volume control for propor bolanclng when uMtd fot blnourol pro91om1-.. 
SlmollOed oc:curoh!I knire-edgo tuning 11 provided by mogic •Y• which op.rotet 
Independently on fM ond AM. Automatic frequency control .. loctc1 In"" fM danol 
permane ntly. Aside from Its unique rlo.xlblHTY, thb 11, above all ehe. o q..,oftty 
hlgh.fidelitt tvnw t ncorporoffng features found exclud.,.ly In the htghe tt pr1cod 
tun.en. 
FM •Pe<-lricotions Include arouM'ed~grid tttod• low noh• front •ncf with triode 
fftla:•r,. dovble·tuned dvot llm1lor1 whh Fotter.S..l•y dls.crlmlnotot, 1.,1 thon 1% 
harmonic dhtorlian, freQUen<'t respon1e 20·20,000 co• ± 1/J db,. full 200 lee 
bondwldrh and s:am.itt•ll'Y of 2 mlcrovolh for 30 db Qul•tlne with full llmlllng a t 
OM microvolt. AM sp,ecifkotiom lnctud• 3 stages of AVC, 10 Ice whhtf• fllt•r, 
bulf1.Jn fetrit·e looo antettM, lou then 1'% hom1onlc dhtonlon,. Hns:itl•lty of .S 
mlaoYOlb, 8 kc bandwidth ond frequenQ' res""'• 1() .. 5000 cpc ± 3 db. 
The 5 controls of the IC'T·SOO are fM Vol11·1n•. AM Volume, fM Tunlng, AM Tunln1 
ond .S,..position Futu.1fon SeJectot Switch. Ton.fvlly sty1ed with 9old0 bton etc•• 
tcheott ho•i"O dolt maroon bockatound plut matdlhtg mOl'OO-" Wbl with gold 
lmertt.. Tho lofaye'IJe s1.,,-eo ,.,,.._r WGt detl1Md with tM bullder In mind. Two 
M:oorote printed circuit boordt 11no"• constrvctlon oltd wlrin9 s1mple, .. en for 
1uch o co•plu: uNt. Co.,.plete kit lnducf.et oll POrh ond metal cover, o tf•s>-br· 
de-p inrlruc:liott mon-.ot. tdteftlotic on.d plc1orlol dlotrG'"-'· Slee h llJt.• W • 
10~" D • 4'/1" H. S!.1>9. wt •• 18 11>1. 
The new lcfoye:tte Model K.T.5()0 St•eo fM·AM Tun.er Is o COMDOnion pJece to 
th9 Modeh ICT-300 Alidio C.0..fral Cen•at IClt ood ICT~OO 70.wolt llcnk Alwollllar 
Ktt and the ''Trlymwitote'" of rhue 3 u"lb for• the heart of o top quality ,...,., 
~1-ll ..,nau.. 
KT- SOO .. Nat 74.SO 

LAFAYETTE MASTER AUDIO CONTROL 
CENTER with BINAURAL CHANNEL 

AND DUAL VOLUME CONTROL 
• Self-l'o,..,,,d • DC On All Fllamenfs • U Positions of (quali10ll<in 
• Tope H•od Input, High Impedance 
• Duel Cathode FoUower Output ltages 
This is not only the fittes t h.1·fl cweamp choMC't.rlud by Ynmotched featuret, but 
h hot been fvnctionolly detigned to koep pace with the conv.nlon of your PtM•nf 
hf. fl ryst.m to binaural CStere~phol\icl sound lncoroorotet on extra channel and 
dua l •olume control for binou1ol reproduction. feoh1ret lnclwde OC on all lube 
fllomenh, neootlve- fe~bodc Jn ,,.,,flt'Y s:tage, dual cot'tode follower outpwt 1tooe.i 
ond tot4"1 orinted circwit construction. l-eu than 0.09% IM dhlorllon and leu 
thon 0.07 harmonic disto,'tlon ol lV. Hum and noise level better than 80 db 
below JV. Uniformly Oaf freqvency rnpon1e O"•r fM'!tire oudlble tpec-ttum. 1 In­
puts fot e•erY tyDe of phono, tuner or lope. Tasteful s:tyllng, b'lllfonlly eJte<ulttd . 
Siu 12'1'.t x 9'11 x JlA•. Sh~ . ,.,,,, 101/1 lbc. 

kl·300- Lofoyette Motter Audio Control Kit Complete wlth cog• ond derailed 

01,.mbly lnslTuctlon» ··-··· ··-··----··-· .... NII 39.SO 
LT ·30--Some as above completely wired and tested whh COi• o.nd hutrudloa 

Nat 59.SO """"""".,..""""' .... ,,..~~'W" ... ~~~ 
• Corue"'cllvely Rat&<! Watti • lnveno Fotdbodc 

Vorlclble Damping • Meter&<! l a.laJtm And I la• AdfuJI Control• 
• Avalloble In lllt and Wired Form 

Hete's vltra•dobility '"' o 70 watt ball( po-wer 011nDUOer employfne hlghtit 
quoJity co"'pcmenh consenotiwely roted to lns-ure .,..-forMonc. and long llfe. 
f.ofures matched pcir KT 88' s o:nd 'Wire range Unear Olcogo ovtout tron1fwmer, 
vo1loble dompi"9 control, -.lef for bias ond balance and 9old Onhh chouit. 
f,..q-119'0Q' ruoon.s-e 10.100,000 UK ± 1 db .• HY"' ond not ... 90 db below fMll 
output. IM distom°" ... , thon I 'h% ol 70 -lh. la<J thon 0.3% below 30 
wath. Hl#lnonic dbtorflon leu than 2% crt 70 '#Ofla fr.oin 2'0 to 20,000 C-PI :!:. ' 
db. Outpul hn~o:n.c:• " · 8 end 16 oheu. Ha:ndso•• decorotf .. cot• o.rfotated 
for o-rope-r v-entno'fion Stu 1.fY~ a 10 • 1Vt_.. tnd~lne <09• ond knob.I. Shoe. 
wt •• 40 lbs. 

llT-tOO -lafoyelta 70 wotl Deluxe llmlc A1ullner Kit complete wllh coaa ttnd 

dtlolled os,.mbly illllTuctlom. ··-··-·--· ··--- Ntt 69.SO 
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