



























































. A volbnge-vneiuble nnd seeuepte 19-
ko signel b5 vequired for thess adjust-
mamts, This siznnl is sonnested ta the
input of the wdoptor. It i3 best to use
an - pecillpacopr to mwonitor stabilily of
aytebronization and poak funing of the
b eivvuits, The test sclup iz shown
in Fig, 2

b Conncet the probe of the oseillo-
scope 1o the eyndionised B8-ke skroal
in the sdopter and sonpeel ihe horizon-
tal amplifisr of the eseillozeopo e the
1i-ka input =ignal

e. Observa the resciiant paitsrns {oae
of those dllustratad in Fig. 3 moy bo
slgprved). The pattern indicates (e
amotnt af phose ghift betwesn the twn
signnls.

il, For the 19-ke eirenit adjustments,
awitel the pscillascope to internnl swoep
nnd eopmesd the Tow-enpaciames inpat
probe Lo the 10-ke sirenits. Adjust them
for muximum owtpot veltage st 10-ke
The 18-k inpal vaoltags to the apdapler
should be ot & lovel that i3 &0 be ox-
pected from Ehe bansr (eg I s funer
ig mpecilled fo pive 1-volt rms outpub
valtwge for & £7-ke devisbion signal,
then the 18-k voltage should be 10 per
paink of thin valtage, or Tk miv).

¢. The proba is then connsstod te the
38-Lka giremits nnd e esallogeope is
switched to iutornal swesp input. The
H-ka mrenits nre now nligned for mng-
mim amplitnds and steady potlern as
shiwn in Mg 3,

. The phoss relabanship = miporianst,
but i1 = ol practieal fo try oab this
point for proper phasing of the =m-
chremisntion minee tho covreck paltern
deponds on the osoilloscops and nlso
diffors from adapter to adapter. How-
exny, whatever tho paltern looks like it
abould not change appreciohiy wheo the
10ke mput voltage 18 varied from 0.5
to 15 times the sxpected pilob-carrier
voltoge, It will be seen that in mosk
steren adapiters the phass of the syn-
ehromizabion 5 somowhnl  depeadent
upon the ko imput woltage, which is
the rezson why the final soparation ad-
Justimenis shoold be mads with the sor-
ract inpot valtage to tha ndapber. The
operation of the sieves indicabor, if
there # ane, can he ohserved while vary-
ing the 1#-ke input volioge for the syn-
ihromkzation lest

Fiep 5. Optivom steres separation in
nifnpters t5 & fnnction of preper H3-ke
phesing and sorveet motrsing. Tt iz alas
n funetion of the haymonic, amphinde,
andl phiegs distorlions introduoed by Eha
mdapber and tomer. The amplitude anl
phnze distortion of the fonor enn e
partlally sompenzated for by sierco
separntaon coptrols A proven aligminent
prcoecdivy Cov this step iz as Collows :

it Coupock the signal generator bo the
inpnt of adapter and adjust the sipnal
for & 1000 eps, leff only, composmite oot
put giznal of proper lavel,
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Fig. 2. Test setup for synchranizalion allgnment,

by, Commectk YIVHM and ascilloseope to
left ontput of adapter. Adjnst 10k cir-
eails andfor 85-ke civentte for maximam
outpat idisation on VIVAL This in-
ELTLEE L T phrm'ing. Care shendd S
taken whin adjnsting syuchronized ps-
cillators nf thiz staze to stay well within
the vanpe of synehrosiznibon, (The os-
alllasoope will show spikes superimpossd
o the 1000-pps outpui aignal iF the
omaillator £nlls gni of sypehronization.)

o, Conpoet VTVM Lo right sotput and
pilinst stores separation econtral te mind-
irm indication. The difference hetwesn
it Feadipgs olinined nader b and e is
tlie stared . separation.

d. Chesk gleven sepueption over fhn
nudio {requency range by worying the
modoliling  frequencies  from - B0 (o
15,000 ops.

& Benent b and e for right-only sig-
nals. Adjusk bolanee eonteals. If poss-
hle, madulate lelt and right channels of
the signal geperabor simullaseonsly with
differont Bones and eleck lafl and right
nubpuk Por elean sepasation. T8 the tnner
ia: gwailnble, or for tuners with inte-
grated pddipltevd this adjostment should
alpars be made through the temer by
feeding the gams fype of steren sipnal in
the froqoeney-madalated form to the an-
tenna termingle

Duepending on the availahle equipment
nnd on personnl preferenss many other
woys of pdjusting sdapéers cam of sourss
b dlevised, and 1t s nel slaimed thet the
pdjnabmont procedurs given s tha “na
plizs witra" However, it i8 a proven
mothod, thot subjects the adapler to &
very Phorangh fest

Tha Sharteul Methed

For service ond vopair work & much
Faster mathod lv feagible, Tn this pro-
sednrn the signsl penerator 18-sek Bo just
ong - fypo of oulpub skraal, preferably
employing  different modulation  fre-
quencies of oqual amplitode on sach

channel, say 60 rps right and 10080 eps
left, and all syachronization aml sepa-
mbion ndjustments sro emede witl this
sirual sonnseted to the adaopker inpot
Tl B4 Bltars, hownver, have ©o e nads
justed fiest as sxplained previcuosly.

Por the followmg procedore it will
be azsmned, for the dale of clariby, that
n 10-2px left and Bl-sps righl tope is
nzed for the ateren signal:

i Counect pseillpseepe Lo Ifdee ear-
emits and fune for maximam ndicetion
on oacilloasope.

b, Cosinect oaeilloscope to Tight owtput
and ndyust 38-ko aoremits anid for 10-ke
girgmite for maximom $H-cps eulpot an
laft shannol. { With synehronia oachlln-
ot alwnys cheek fo nnke sure thad the
guetllator is sek b the stoter of Ehe syn-
chronization range. This esn be seun
ensily from the spikes appearing on the
gignal when the osslindor falls eul of
synchronization mi cither end of the
TANEE. |

. Adjost sspurition conteol for tha
best sberec ssparation (minimam JHE-
ops signal on 80-epx signal), Repeat
nmid e Por bost pesnlts,

d. Cennect ascilloscope to Jel't channel
ind eheek for dear 1000-gps inmn ap
left wliniinel.

This shortent mwthod  requives-some
prucbies nual il doss god produnse Agores
op- seporation, bol il 38 sdequnie fov
pErviee work and, of eourse, i Enves
Lime,

A MULTIPLEX GEMNERATOR

The Fisher Mode] 300 jz & multiples
signnl pgenerafor suitable for rescarch
and design in the Inboratory ne well an
worviee and alignment in He Sold, TE a
gelf-coptained, requires & iminiwmm of
additionsl test egmipruent; wid ik k2 com-
pack and ensily povtabie

As ahown in Fig. 4, the Like crysial-
pontralled oscillstor is used b6 sesorals
the necessary “pilot sarrier'™ mnd Eerves

0 &7

Ve NA

Fig. 3. linssjous pavierns for sbierving synchronizafion of 38-ke shgnal fverticall with
19-kc signal thorizaniall
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ug the bagic Biming mechantsm for the
airnal peuersbor. This cseillitor s ss.
curmibe in frequney to within 2 cps of
18-ke and is wirloally free of driff. Tha
F5-ka modelution frequopey of tle sys-
b b8 derived from this 1940 signal by
means of o froquency doubler. The 38-
ke signal = then fod Ea tha modnlakion
unil a5 shown.

The audis gensrator provides either
o 1000- or 80600-0pa {sinnsaidnl) signal,
In wpddition, & G0-cps siosal (dorived
from the power line) is ol made avail-
ahle for test porposes, This selestion of
test froquencios hna been proven bo he
moet nseful in alignment, troubleshood-
ing, and quick evaluation of mmultiplex
adapters. In sddilion, il eliminates the
expenes el added eompliention of an
extarnal nudic generator for madnladion,
The 1000- and 8000-cps signnls are gvail-
nbdn nb-an ontput juek oo the venr of
ibo unit for external sypehronizatica of
unt oseelleseopa,

The left ond vight modolilion signals
fhon pass through tndividonl lavel con-
trods to the input amplifiérs, Thess am-
plifiers san be switched from o ot fre-
fuenoy pesponse to & stoudard 758
pre-emphasis response. This provides &
qnick teat of he proper de-omphasis
respones in [ners and adapbers without
ealoulation. Moresvor, 1his pro-emplass
permits playing of eterea progmm ma-
terinl through the built-in TA generatar.
The entive. FM-storeo systoini (tuner amil
sdaplor) mun thos he subjected to a
listoning fest,

The medic signals from the input am-
plilters are fed fo the “modulation anit"
whore they aro esnbimod with the 19-ke
pilot earrier and, if desirad, with sn
sdditionn] SCA signal, ta forin e todal
eampoats multiplex sipnal, Theough o
cakhode-Follower antput, o low.qunes fil-
ter, and Fhe mnin onipul-voltage eon-
tral, the signola  then  proseed ta the
"oompaste siponl® antpul jaek

A slvown, the composite outpul signal
i ko connected (o & builiin FM gon-
arator, The FM onerier froquaney s
Enetory adjueted to 1M me but eon
cantly be chpnged At tho vear of the
gignnl pemerator should it interfers with
i loeal FM station. The FM gineraior
nob only permits the aforementioned
listening tests of the Fhl-sterec syatem,
bk wlso is & walnable tonl during design
and alignmemd procedures. Without it
it iz mot possible bo take into necount
sy deirimental effects & funer may-have
on the multipley signal (wlich enin be
quite propounced). A nwlEplex pdaptor
aligned with & “near-perfeat” 'muliiplax
gignal will In many cnses be partially
ook of sligmnemt when viewed (hroogh
tha pardienlar tnuer to which [k = pons
naibed,

The sotpot moter, sobpested dieectly
o the multiplex sutpat jack, is used to
indicate: the osutput voltage, the modn-
Intion peveentaze of the FBL genepntor,

AUDIO = JUNE, 1982

S

i® KE ol W LT FEUTELT . oL
@ CIRCLAICIE T e RATCH Tl - ARPLIF R
=
o | [
Ot
LEFT Faa | B30 W3
EXTERRIA) 4 ! doradsatea GEHEEATOR
BACTHAL AT RO = I - R AR
THFLT FuMCH
E@— . DUTRUT
PR ey —G"‘T-;j_ Fid DAITPUT

=@ v | I =

AP

GEPERATON EiGH]
@_' e, Bt | "™ sunrxr
AL e
SHITFT

F 1

i TER

Fig. 4B Biock diogram,

and the amplitnds of the 18-ke pilot
carrier. Separats zenlés ave provided for
ench mdication ealibratel in rms vnlues
ad ke of devintien. For the "rma"
value of the eomples compogite signal it
in nnderstood that a 1-velt ivdication on
the meter menns g 5.8-volt peak-do-penk
amplitede. This Eype af mdicalion &
anly posmble with & true peak-to-peak
mitier I the reading = to he mdependent
of the inpuls nsad,

The mater ean alse be nsed for &
quick eheck of the 18-ke carrier ampli-
tude reganlless of the type af wodnla-
tion meed. A poashboiton located nnder-
nanth the moter glorts ant the modalntion
pnd sutomatically changes e moley
kenaifivity so’ thal the pilaf-earrigr am-
itnde onn ba rend direetly oo the piloi-
emrriet senle. Adjistment of the pilot-
enrrier nmplitmde ean then be made from
v front panel. In the 18-ke pasition of
the Fanstion S&leeloy, the melar sensi-
tivity s also antematically changed =
theat ko smplituds of the 10-ke valtngo
&nn gnaily be read on the meter,

Epecinl atbeibion was given in the do-
sign of the nnik to F:l'p'rilln I IEHL'F!H
mgthod for monitoring nnd  adjesting
the phage of tho paist earrier relalive
to the powipeeite output wolisgs, Rar-
mally this fo guite o combievsoms pro-
eaidure - requicins & bigh-quality  wiide-
band oagillasoopa and spsoial (filters as
wioll ms experionced personal judgment.
The Model 300 uses o oulling methad sf
phase adjostment that works weil even
with an inexpongivo oseilloseops and al-
lows discriminntion betwesn Jefl and
righd inpol signels. To moniter the pilat-

earrier phase, conneel the sipnal ponera-
tor B0 sn ascilloscopa and  pross tha
phasc-salibrale pushbotton  (umdey the
metery, Adjustments can then ba mods
from the front panel

Tha power supply &= of conwmbonal
diesigm, providing o reguloted B2 voltage
t the vallagr-senzibive sechiorn of the
muitiplex signal genecator, 16 enn be
commactad te eithor n 117-valt O0-cps
fime or u 220-voll S0-0pe line,

The Medulotion Unir

The following methed i3 naed o gen-
erabs the sterss multiplex sigml, Tf n
switeh connested between the lefy nnd
righl maodilation inpots, &= shoam in
{A) of Fig. & were to sample hetween
tha left and vight sipnals at a eale of
358 ke, then the resuliant signal weonld
look liks the onw shown in (B} of Fig,
5. For ooe half-eyoele (of 38 ko), tho
aatpnl signal fallows the laft impud =i-
nal, thes the swileh flips over o tha
right inpuk Sinee thera iz wo vight seg-
nal the sutpul valtage will be zero for
the next half-svels of the 384 driving
gignal, Then the switel fipe hoek to (o
left imput and the ouipuk vollnge sgnin
follvwa the laft smgnal, and so on.

I¥ = of misrest to noln that wo lmvs
dievived the sigual by alimply eonnecting
i 35-ke pwileh betwonn the kil and right
inpuis—ns somplicaled supprossed -y
fier modulator, no mafrixing, no {llters,
o phase shift, and un earmier suppres-
shon ta woery sbouk To make mm FOC-
pecepbable sterea sizusl oub of the wlg-
nal shown in Fig. 5, il i only neeesanry
ko prss 3t throagh o low-pozs fiter.

LEFT IMFUY
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=
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Fig. 5, A 38-ke swviich and the rasuliand signal.
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Az ghown 1 Fag. 6, the lefé and right
sigunls nee  alternatively sholed o
ground by switches 8, and 5., abt s
gwitching rats of 33 ke, (Two switches
to ground instead of sne switeh in series
arg nsed for porely proctisa! rensons)

The -individual abopped signala neo
passsd througl hulfer singes pamed then
sonbined in o resistive ndiding nebarork.
The pilat sarrier (in onrreck plnss anid
wnplitnde) and-the BOA ehsnnels are
ndided to the ssme getworks. At point
X, tho total conmiposite sigwnal siill pon-
laing all the harmonice thal werg gen-
epafed i the swilohing proesss. As
ulrendy explpined, o low-poss filter be-
twpen e dulput aorplifler sid Lhe sil-
pit jack will ponove oll thess undesieod
frecibinaes

Tho gotus] swikalees miad ln Gy clrenil

signal; (F)

Fig. 8. {A) Left impal signol;
(B) lefi signal a1 vwieh; {C)
laft signal al ouvtpun (D)
1000-cps righl signol, na
pliet earrlary (E) 1000-tpa
right signal plus &0-con lef
1000-=ps rlghil
shgnal plus &0-cpu lofr vig-
nal, equal empliudas; G
same signal oz in (FI with
T9-ke plot added;: (Hi some signal oo in (3 with SCA signol oddéad.

are Cowan-type diode switches, as shown
i Fig, 7.

The diodes in fhis strewit nre conndoted
i sucl a manner thak they sre forward
liinsed and senduet during ons kalf-crels
of the 38-ke driving signal and are re.
verss binssd pnd epen during the oflier
lindlf-dyele, Dhurmg. their eapduetion pe
riad they presnt a low-Ampedanss patl
to ground {spprox. 300 chms), whils
the resiginnes bo prownd during the open
Himo aterval 12 1 the order of deveril
megohme. Thi, they form an elfective
gwiteh with thy added advpniage of sap-
prézing Lhe swilohing wolinga &b tha
nadio toke-afl point hoensze of s bal-
npopd-brldpe nrionpepent Daffaeed =il
o dodes nre vand dise e thelr high
ghabilily over o wide range of Iainporn:
fpes mod Wielp bbgl patio of forward
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tn bnckenrd resistanes, Figure 8 shows
actual photographs of the steven nmlii-
plex signals af wnriouns stages of the
pipnal generator.

The Crystol Oclliaior and the
Freguency Doubler

A 12477 doubls trode 5 used for
ihe pecillibor slrenit This tube provides
ampls gnin for enbslainsl  aseillation
even when the 10-ks arystal changes as
it nges, A capoeibieg trimmer sllows fwe
ncdinstment of tha oscillater fepquency,
The sutput sirenit of the ceeillator i3 n
die-tuned 18-ke Eronaformor, the séo-
andlary of which is capueitively lappoed
Lo peovide o dow-distartion Jow-pmped-
amne eonsen foy the Nxed 106 oubput
wallign and the pllaf sarrier. Mate thnl
hoth 18-ke vallmges nee Enlion feom o
imena pomil, which b5 imperiant for the
plissp-al jnetnent proosdure. The plate
giviil of e Treqneney-dosbler poatodes
b wnmd to 38 ke Ib deives the diode
gwitahes fa (e mddolalor ns axpliined
aurlier

Plhasn Adjusimoni

The particulnr phasn relatbonabip of
the pilod earrier bo the sboren signal; ma
prezovihed by (ho FOG stundards, evndss
a nulling wethod of pifjusting the phass
refntions, and mnkes b diflenlt to dis-
ariniinnte belvesn’ lofi and rvight sievon
signmles. . Flad the FOO decided on »
plizse velationship of 45 deg., bendiog or
lagging, then 6 wounld basa heen eom-
parabively pasy to adjust the phase snd
to diseriminnte bétween loft and right
sigmals. Any namber of unsmbignons
procedhives would then be svailabis,

Making uwse of this £k, the odal
M0 signnl generatlor provides o 18-ka
viliags on fhe front ponel thal i= 45
deg. ok af phase with the palat earrier
in the composite sipnal, Smes it iz de-
eienbla fo have a fxed 10-ke woltage
nvmilable for the alignment of adapiers

{ Comtivindd on pogd §5)
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Professional Tape Reversing
Mechanism

NORTH C. HAM”

it

ng a tape in the reverse direction involves more than just changing directions: the
rence in torque between the take-up and supply-reel motors must

compensated for,

NECLESCENCE OF ELECYI0NID BgUTe-
0 MENT is alwaye o vexing probles.

A parbicolny sase in pomt iz my
acquisilion of & Borlant Cancertane ap-
proximately five yenrs ogo: o 2020
TWR sztom mesorder adapled for 2- Ei
fraek stervo record-playback. The vox-
ing docision was how best Lo “appresi-

=)
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Cg-=COMPIANCE Al
. TaPE COMPLIAMCE

<y

ZAPETAN ROTCH
BERTIAL FLYWHEREL —

COMPLIAHEE
Vi A [ET]
e

#e” the inveatmont so that it eoald STaELTER
accommodnte my hacklog of favaris 2-
track reeovded tepes and alen adapl to
the presently svnilable 4-track tnpes
Tho eventual deeision mndn, conszider-
ing the many possible combinationn, was

to modify the original tape deck o pra- I

L
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AL 'FRICTION

poelig EEyaa

ROLLER

EraTWAHS FLUTTEN

vilo the Following fentures;

1. Xedain fhe eriginul 2. frack ateres rée-
ord mid plogbasl feglurer of speeds of

714 mad 15 dpa,

L Relain fhe usd of 7 and 1080, reels,
il. docemmadmia ke wew d-trocl préve
sorded lapet.

4. Imclude @ outopatic bape dirsefion
retieras for full pontinmoms plopbach-re-
wtimel  ithend Jeopordizing oo ama

%

=1

SLES Y
P e
EMERETON

g

(]

|
N
Al

Muiter
5. Isolwde a Form of deo dypnomis brek-

Eq - Exg

ingr for reel stopping:
1116 N. 2tk Place, Phoenis, Arisosn

Fig. 1. Top wlew of 1ape deck with head covars remaved.
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Fig. &. Mechanical orrangement ond slecirical analegus Tor larword direciion

Thie ltzsk bvo monlioned feabiines were
angily accomplished by petaiing  (he
original mechapieal striddnrs and hoad
placement somposed of fwe Bi-lenck
erage heads, ong 2-brack resmosd lumd, ami
ome Z-teack playback head. This lotal
of Towr heads in a lpear aray ks e
ariginnl Concertons design

The thivd and fourdh Peatwics were
peesmplished by nsing fwo dtrek pluy-
bnek type heads displacesd vertiomily amd
al right ongles to the faps brovel, mnd
gipursted Crom sl olboy ouobaeh =il
of fhe sapstan delvesaeter assemble.
The 4-trazk hends zre automationlly
awtitehed dependent upon the taps divan-
tiou. Tape hend Moo 1 fontehes teadk 1
amd ‘3 for the focward diectson and
hiid Wa. 2 smtches track 2 and 4 for e
vovorse o rewind mode The picknp
wmls of besd No. 2 are nobwally inverted
valntive to the malching enils oy head
Nou 1 sines the tape reels arg not fipped
for port two. This is neeessary to main-
tain the proper laft and right miero
phone plasement between thn pavk one
anil part two fape progronis. Aunlomatis
vevarging iz necomplizhed by a fghi-
i eonsiag  elrgnit togither with a
latehing relny nsed a5 4 memory deviee,
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The schemo is basically nn mertialess
ond non-pressars method and wll op-
erate reliably regardicss of the renl size.

The last featurs wos obinimed by
switohimg 30 v, d.¢ (hrough the el mo-
tor flelds ducing the stopping. pariod. A
timp-delny telny removes this aorrent
after & defluite braking time. The origi-
oal felt pressore-broking pads nre re-
tuined and are wmeful =5 4 hacknp and
in maintpining & taut tope to rvedoes
spillage during editing.

The reanll of thess chonges nod addi-
tione iz & tape recorder-playback meshn-
nbzin witle the following specifications:

L Traek L-Trnek  4Track
Record yea yeu ni
P!il_zhutd}
FWAR Téa Fia ¥im
Pgnghmi
i — yis
NpE Epuﬂ
TiE and
15 e veq YR
Real Sizen
1 .
yeu yex Yirk
Weow and
Fluttars
Lgsathan 1595 rms 0595 rme 155 riva

A, Doynamic eleeirion]l braking plag mo
eliamical hrake

B Anlematic shutdown wfier tape som-

ption or hronka

5] thiti of cither B-trock or 4-Eraek
playhaek.

D. Faab teel spoollng, forward and ré
wind.

.

F

Antematic revarss mods  Lidication
and  disable,

Agtomatle forwnrd ploy reast.

A important Boelnre of the ineshani-
cal design, soneerning head plasement,
wna of greal valus in aehieving the re.
rarsiie Lopture. The Conecrtons TWEH
tape transport configurntion ulilizes the
preangemint gkown b P 14 sapply
reel pays off the tape which prsses over
n eombination alignment guide, spring
Innded complinnss arm, and tape stahi-
Heer inectinl raller, Mhim pnsses over Lho
hoad mssemblies, Then the tape fa palled
by passing betwein = capstan with n
conslant thngentisl welosity and A rab-
ber pressure voller. Pollowing the enp-
stun, the Bapo is agmin fod over aucther
tape guide, eomiplisinse arin, and roller
p:ﬁr lo bitng wobsd npon he ke
roel. Both the supply and takenp reel
mabors are oppergized during opersbion,
bk rotale in eppesile direellons, with
the take-up motor baving groatar torgus
than ko gupply motor,

The simplifled mochanizil AFFRBEE-
menk and the slectrles] apalogoe are
ghown in Fig. 2. The two inertin] stahi-
ligern Incates) at both gides of the head
nesemiblios, and the capsinn Rewlesl,
form & flter syelem whish redases the
amaint of flutter indueed into the tape
by tha mechapical sysiem. Breeansa of
the munleiple-bend arrangeiont used on
this purtioulnr mechanizm, the total tupe
fristiom ig the gim of all ke boad and
prosnre-pad lenring frictions wpon ihe
tapi. The total frction was reduesd by
ropincing the ariginal prossare pads with
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Teflon materinl risovs interspersod e
tween the hesds, The rvisers, boing above
the bond, pap surines, provids adegoate
tape wrap. Also, the |low eoatfloient of
friction of Teflim resmlis in teduend tape
Iretion. This rédueed friction allows the
meelinnie] flker to bave o sharper omi-
off and greater ptténantion nenr the Alter
entoff fregnenuy.

The recullant pombimation thrs effes-
fively Gltors ont the futier eomponants
af tho A0 cps and its harmouiea, The ex-
pression for Uie resanpnt frequeney near
cuteff ia:

i
oA M

where 1w tafal inertia elemants
' =pgubvalent sonplinpes,
This frequensy 1 gpensrally very low
end npproashes 1 eps. The effective
fimttor-penerator setves b ke differemes
i barque - prodeced by the taks-up and

fe=

supply motore. The tokeup motor has
e greater torque boeaime af the shunt-
g impadanee aronnd U supply motor
{gon sshemuntie, Fig. B), Since the take-
np melor is toonted af the vight, during
forward tape truvel, the resiltant is that
the effeetive flutier emrrent (e compo-
pent) in the eiocirienl anologus, flows
away from thie higher potontial townrds
the snpply molsr o agninst (he sleady
d.t. onrrent [oonatnnt tape teavel), [Bee
Fig, &) The hends, during this tnpe di-
reetion, ard locabed as the head friciions
By, By Ry, anl g0 forth. 1k 8 pppormt
that the flistter ourrent ni this point =
low due to e two series filtlor compo-
nents, PO and 0, loeated hebwesn
this point dwpd the Autier drving gon-
ernlar.

In the easo of the wevorse thpe dires-
tiom, e Fig. 3, fhe reverse cxisis in tha
the motor af the laft is now the take-mp
motor and ths greator borque desipnntes
it ns the deiving flotter generator, Hones,

Eyx
THRE - L
FLUTTER
GENERATON

L !
BLvERSE
_FLUTTER

1 L By L5 ]
— e
TjfLy Ly
-~ T
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1z fa' Iy
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SunpLY
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GEREAATON
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Fig. 3. Electrical analogus for revares direction,
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to redlues bthe Hubler enveent, bhe fdeal
ploge for Inestmg the reverse plavbeok
head wounld be at the point By o hennifil
from fhe sevies components, T80, and
1,00, Thia fact wes proven quile dra-
matically whon the bhead was ploced sb
thiz loeation (08 agningl the inifally
irigd leesfion nenr RB,)—the reduelon
in futter was eomsidaralils !

The eripmal control cirooifry necded
anly minor ehianges B accomimesdate the
reverse-dirvetion mode. Esssutially the
farward-ploy civeuil remaing wochinged,
rotsiming the feature of & tranaisnt hoost
of eurrent through the takeap motor
for the Hrst for seconds to avareome the
etnrling imertin. This i3 achieved by the

oetton of relay X, and the discharge of
the Bf-uf eapasitor. Alzo, Ehe entoff
switch (for end of tape or breakaze)
and the fast and slow capstan motor.
gpeoil gwitehes pemain the ssme, The
heavier lines in the schematie disgram
indicats the eriginal wirina.

Ope major chnpge to the arginal ear-
emit-conderns fhe madideation of the cap-
atan mintar. The mater was disasscmbled
pnd an exira connection made fo Ehe
atarting windings of the eapacitor tndos-
tiom pestor 2o that the polanty of this
fleld maoy be reversed relabive b the
starting capaciior. This resulis in =ix
separats ealies poianabing from the pio-
for frame;

The remminine sreniicy sen b sub-
ihvided into the following mosin secdions:
1. Tha memory device;, ntehing oy K,
which rememn whether ths mn in
farwand or rovecss play.
2, Tha wenzing edreuit for myvessing the
tape direction compomed af the photecell,
lamp; nod relay amplifiar.
% The reverse Eransiost surge-swrrent
cirenit for momentarily isercosing the
torqus of Lhe rewerss mode talig-up meator
eompossd of therosal eelay Ky and 100-
alim reslator, B,
i, The power ppply for the Emnsistor
girenit and d.e. 'I.|-'|.'u.'l:il%:l chirewlt whish is
il_lhnw-ntlmﬂr Temove] by the Eime relay

5. The solensids, K, snd K, far astect
ing the proper plapback bead by the &
goeiatad BPF'; rotary weler serizeh.

ug
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{4 5ET DELEYY 5 " Wi
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T 20K
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I
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] FOTTER RRAFELE, ARED; §POT, §000, ¥ing, BELLY P
s POTTER GAUMFICLE, $01i0, BT, b S0 i, STLAY d
HE BFOETER  BAcm L oeL P 80T, el ME LAY R Ei F1aT]
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HT AN FERITE, IBEGT, MAABELLY SLOHCD, THIRMAL DELST L g;;" H AT AR, BRLET)
HEME  GLROUA, ||, B4 on), SoLERamS it
TI ,T‘! Ty i A FILERERT THAMIFESEERS
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e T M i
Flg. 7. totton view of ke deek wlih
chossls covar ramoved,

When the line wolinge is fivat applicd,
the Intching relay, X, will e i ths
farward (laps direstion) mode aither
initially or avtomatienlly by the setion
of relay Iy which appliss surrent Lo the
proper latoh eodl through the erossed
conpeetion of the Iateh relay pele wnd
coils: The lzstehing relay, beexnse of ils
morery lafeh, muointping all Porward
refnys and solenoids in the serrect for-
ward direclion maode, When the tape-
derve sontrol lever i placed into the
rox pesition, normal forwsrd mode aps
erption vesults. This mede is nlzo ouio-
matically ashisvod whenover the lever ig
veturned to the 21or pesition; henes, the
forward divection i3 esset by simply
stopping the tape mechanisn regardicss
of the partionlar divection of play st
that dine.

Tha sendisg dévied for reveming |z
mennted at the left end of the tape pres-
gure mounting rack so that, as the tape
iravels from lefi ta right in the forward
divection, the last progeam selantion will
ba praperly completed befove reversing.
{Ses Fig. 1.) Vavioes methods sin e
used which trigger the sansing devion by
pllowing the lamp to impinge upon the
photocell mounted an the oppeaite xide
of the vormally epaque tape—methinds
audh as o small puneled-oot kole, or o
clear portion of fape {either spliced in
oy Femoved axida).

Bwilely 8y iz uand to onergize the tenn-
sistor relay, K, thus permitéing manual
tape direction reversnl st any Eme do-
sired for the porpese of sither progeam
selantion ar the applention af tho rd
versing trigror mpol;

An additionn] switch, &, nllows the re-
versing light and raneistor eiramitey to
e switdhod owe whenover the peverss
mode & nob desived, ;uch an during 2.
trieekt playbock and resording. The lamp
provides an antomatiz indicatlon of this
modeé by alflowing the hight to piss
through n eolored plastie bezal.

Alter the tape bes finkshod ita Last se-
Iestsin in Hhe forward diviction; aod thio
{photoesll] eeains ofronit hug heen
breggeved, ihe eeqhsdes of operntion s
w8 follows 1) The tennsdater reldy, K,
dozts  which Immediately pluces the
latehing ralay, IL,, into the “Revorse®
memory positlon ; 3) Simulinnessaly the
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reverse golepoad, K, reccives an Impilse
Lol rotntes the hend selpelion switeh L4
sopneel the proper pickop hend fo the
proamplifter; and 3) The sapabzn moLoy
i5 roversod and & eurrent smrge;, for 4
spcopds, is applied o the supply-res
macor wiich now beeomes the take-np
mcor. Thi imepulse-opernted  solenaid
st latehing relay selione wis wesd Lo
elicinato the nesd for sontinmous snee-
gizng mrrent, This sceopnts foo the
45, ne, heing applied to the 24-v. écle.
notds and the 68-chn deopplar ressstors,
E; and Ty, For the 24-v. lntcking yolnys,

Adfer the ol sdlestion ks béen go-
pléted, and the tape complolely rewonn:l,
lape tenzian oo longer enmswes the enbof
swilely, &, to remain closed; and henea
the real motors wre amtomatizally de-
enorgized snd the tepe motim shops.
Pluctng the eonipvol lever into the stop
positinn permits the eompleted tape resl
to be chonped and agtomwaticnlly reseis
the . knpe mochanism  for the forward
plavhoek 6f the new lape reel,

The sror mode, oither achmied by the
coaitral lever or the tape spaching con-
frol lover, antomatizally resoves e
b, me patenbinl from the reel nustors
by gwiteh, By, and stmultapeonsls np-
plies. 35 v, e b these mators by bhe
morgizng of relny K, 115 v, p.e, aleo @8
rekeved Fromi flie novmally energised
relay, K;, nud, after & 3-sscoaul dilay,
capmpitor: O disehnrges below the pelay
thresheld removieg the de from lhe
real mators: The  time - éonctant e
priged of O, and §,, determines The de-
Iny. timse. The secies resistor i, dedor-
prires  the magnitade of the bedking
eurrend and b selectsl nw @ eomprwmiss
fon' fnsf brnkimg of small reels, without
catiging lape stirotsh, and braking of s

10%5-in. reels withont cousmg beops

The sapply volinga for the transistor
driver eivenitry . is regulnied to 30 v e,
by emploving & P0-v, zoner diode nod
dropping Tesmstor By bo limst the diode
eurrenl. The 4, hase pegeior, &, b 6l
justed for holding the relay open nuoder
ambient hight sondibions and proper re
lay elesing depeadest npod the Tamp
nitensity, Tho dicds, Dy, noress relay Ky,
i4 & surpe-sucvent protesior for @,

The BPDT swilehing of the 48-v, n.e.
potentinl by reley K, insgres poaper
mnde - operation snd eliminates oacilla-
Linai in the relay loap.

The verions playback’ heade arg con-
necked to - wifer switches for 3deaek,
d-track, and 4-iracl forwandl-roverss se
leetion,  The ongmal preamplifier play-
lisek-head éable was n Erple conxial nr-
rangemont bo redues eivgolating  foom
loop currends, (Bes Fig. 4.) This schems
wns retained far reducing hom marrents
aoel, tg & conRequenee, vequired a GPDT
wafer typs swilel. Figurs § illnstentes
ihe over-all switching sehoans Eor selest-
ing hetween cither 2-frack or 4-track
playhazk and the sotomasbie switching
for the d-track forwacd-veverse mades
(spring detonl on wafer ewiteh  pe-
marend . The switches nre enelosed within
sliclded  boxes fo0 reduce  espacitimes
eonpling of bom eurvonby do the ligh-
lmpedance eablon.

Mlechamically, ile wnriowns rolnys,
branslogmer;, power supply, eclemcids,
nni B0 forth were mounted on shest-
motal plotes dispersed aronnd the tnpe
deck’ strnetnres [Bae Fig. T.) The npper
I=ft plate comprises the Hms-dalny relay
rivmitry- K, and assopinted restifier and
rapacitop-resistor  Hme  capstnnk The

{Conliguer an page 57
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Power Supply with Protection

Design of a power supply capable of handli
powered transistor output stage—with built-

nEy 1 weoTE the aoticle on &
w tranmistor | protector whish ape

peaved i the Decombor, 1081, fa-
sue of AToio I conchaded with a promise
to describe the design of a big supply
unit The Editor failed to delote this and
the promize beenmwe & threat f0 my pence
of mind: pozsibly the Editer reslly
wanted o artiele sbout o power pEik
{Ha did! En)

Bome little time ogo I was faced by
the vory simple problem that lrnnsistors
eapahle of enrrying 16 amps were avail-
able and fhat #-amp Eenedsters were
an their way: they waro nvailnble, too;
it ome kad that sort of money bat ot the
prises then ruling they were strictly for
applications weing taxpayer's monay. Ta
evider to wse tranzistors of this size you
need to have s supply of something
entber more thim 25 ampe. For yarioos
rensana 16 wna desided to gtandardizo on
o 13-voll snpply which i= abont az high
ns one eon go withan! moving op inte &
upw preee glnza: §b corvesponds to the
praciical fimt of & 40-volf fransistor
used in o push-pull sreait with Hofdng
conditions and some switching spikes,

T thae ppe fo e popeluosion that o
power tnil eapable of giving sboot 14
voltz al 30 amps wns what wos nesded,
Tho basie problem in s devien of this
kiml i filtering, The lond pedistanee ean
T ibown to roughly bnlf an obhm and o
ek of tho indostanee and enpacitancs
niaded =oon shows Lhat you ennnst gel
& praciisal arewer by this mothod : bath
indoetnnes ond copseibancs are aut of
this world &nd ave sivictly for the physi-
eigte. There are scversl ways of attack-
ing the problem: they con bo clossified
as shimb rogulators, sariea regulotors,
and giplifier techiniques. Tn all theee we
wonld etirt off with & medorntely flbored
aupply baving nbout ane wolt of ripgle
Thiz w8 Iairly esazy to produce. In w
gt regulator wo think of the sapply
i i eukreit supply and donnced meross
the joad, aeros the supply outles, that
iz, n trangistor which is deven o soesh o
way that il tokes all the ripple altoraat-
ing rarront sad leives dnly ibe diroel
garirend fur tha losd. Tomp; Tongr agn this
imcfthold was uged Lor keying telegraph
trnngmitters and called nbacrbor koreg.
Uaing n tubo, i€ & park of fhe Altering
af obe fnirly resent communications re-
owiver. The only trontkls is that a shuni
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Fig. 1. Tha basic circuit of o series regu-
later,

Fig. 2, The circuit redrown 25 an ampli-
fier willh preunded-callectar sulpui and
the full negotive wvaltage feedback.

regulator pesds o souves Imvpedance b
work agninst; something which will pre-
vent varintions dne to the suvcont drawn
by the regulator. Unfortmunteir this is
certnin b0 gave poor mogulntion of wo
altor sir naeful lond, Shoni regalabors
nia of specinl valee for nze fmmide
piees of equipment where tha surrent
demand iy fxed, Wa do wod vwank o hig
power unit which we ensnob ose for
ammll loads,

Tleo nmplifisr type of filkermg spsbom
imnkes wse of n tranaforinne with (ts
sectndlary sonniscled in savies with e
output. The privary of the transfarier
is opnmoebied Lo the sotpul of & trnpals-
tor pmplifter wlilel tales the mpple at
tha power wnik outpel, smplifiss W and
feedn ik haok i sercs with the laad kat
180 deg, oub of phase. If we hnve, sy,
1 wolt of mpple befsvg The |Fnpsfornier,
nnd the voiliage goin of the amplifer i=
106 Hives,, wi shall jnsi balanss Dha
vippie when wo have 10 mv ripplo at the
output (Hus sum amountys B drepping
fhe wolt term dn (1-uf)). The tronble

ing the current required by a high-
in protection against thermal runaway.

here §s thet the transfermer speondary
musk eavry 30 amps and we eannst af.
ford much phase shift at 100 or 120 ops
&0 thal the transEormer turns oot to be
i pretty bolky wnit

Tho series regnlator i= an smplifler
unit, too, but we do not think of it in
thiz woy, nf lesst not all the time Tho
greal ndvamingn of the series regulstor
ts thot it can ba direetly complad all the
way through, Thus it con scabilize the
onfput voltage agninst the rapid chammes
correspanding to ripple, it ean stabilies
ngmanst slow changes of input voltage,
aned ales agninst changes doe ta changes
af loml. This looks ideal hut theve are
sore drawbaeks which we must exaniine.

‘Tha basio iden-of the seriss regulators
enp be soen fromn Fig. 1. The serisa tean-
sisbor hag its hnae fad by an amplifler
with ks mput conneeted geross the lnad.
Bopposs that for any rensod the point 4
temds Lo go move negntive, The curvent
driven ko the bnge by the amplifier will
be reduced and the &mikter volinze will
tend bo go positive and thus bald 4 eons
stant. We mn sedraw the eirenit in the
form shown in Fig, 2 which shons (he
Fystem Az an awplifter with o pronnded-
eollestor autput stnge snd full pepative
Teadback, Without the presmplifier the
onipat tmpedanss of the grovnded sal-
leetor stage would he 7/Fm and with an
nplifler giviag a vollage goin A the
output tmpedives 12 174 Gm. A typleal
vilue foi me 15 10A v (& vound flgore on
thie low sidi For the sort of ransisbor wa
gl ) nped we maght make A = 700 times,
s thab the soures. tmpedaies sould be
171000 ohm. At the eollector tha s
pedngen miphe be 10,000 ohma if the
flopn of the eollector charmetevistin cor-
respasials B9 oan £, valne of 100 ohne
The ripple volings of 1 volk af thn eal-
lister will then prodiee only 8.1 mA
rippbe wirvent throngh the bransistor and
we ghould onily gefl GO-@v ripple nevoss
i Yo-oho load. On the athei hnad s
ahinuge of obtpil vellage [vam no lisd
i Ll load shauld be only 0.2 per cont,

The major problemi iz Hhat the fall
40 pmps mest fow tirougl the seriss-
vhgulatar teonsiatar. Tno Bhe oleeald T
ghall deseribe;, the curreil s sebunlly
euiried by ihree droneisiors In parnllel
go Ehat Ehéy mimt tale 10 amps anal, &
anfo eurrent for a 15amp trangiswer. We
eatn probebly ged o heat sink to pive us
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Fig. 3. The basic supply unit. The groonded shield and the diads copaciiors, all 6.5 uf;
are for profecian of fhe reciffier againat aupply surges.

n thermal resistames of 1-deg, O/W gnd
the transistar may b the swme Tet ug
my we will =op work if Ehe smisent
temperatnre ponokes 40 deg, O (104 dep.
F) mnid thot the lindbng juncHon Sem-
peentnre g M) deps O We can then hove
25 wults izsipation in eoch tronsistor
anil gn we meg limit the woliage sorass
the tronsintors to 25 volts ab 10 smpa.
This &= just not gead ensugh. We nole
that tha 1-deg. C/W was a limit fignre
for the fransistac and that 0.7 deg. C W
i i typienl fgurn: we find that if we
ase u smpll blower wo ean got the hest
sink down to 0.3 deg. C/W. These bwo
terms will lad ns pan § wolis nercss Fhe
trammistors.

o many wobts do we need T We wmal
always leave o manmnom of 1 yolk, he-
eamse the tranststor iteslf rogqmires fhat
to Eepp shove the dide hne. We have
altowed for I valt peak-topenk of rip-
ple and s6 we are lofi with aboot 3 volts
for repulolion ond control. Trpat anpply
voriations will lake pp another wold,
lenving omly 2 valls for sonbral. In ey
part of the world we llink 30 deg. © b9
pretéy hot bul if [ worked in n warmer
alimante I think 1 should use four oon-
trol trapsistors and keep an exo on the
tempieraturs, With four feansisbors we
should hove § volta lef for sanleol, fnsl
auough to anrry us From 11 volis b0 14
volts which 15 the range we mny expest
from o battory in snevien,

The fist itﬂ%'ﬂ to prodise de wi
ahsut 18 valis, We need &0 provide soma
Hterng of thi=s and the reeliller musi
be & fuoll-wave svslom, There sesms
to be litke ta choose bealworn n biidges
rectifier and & push-puoll zyslen: ano is
elightly shraper than the other but with
the price changes which take plase so
frequently in the ssmisonduetor world
the prioes lenp-feog. With a posh-pall
rectifier the tennsformer mmet deliver
about 21 volts rme neross ensh hall of
the secondnry, whils with & bridgs of
conrse, you anly hove a sngle El-wale

28

winding. 1 do nob propess fo- pive. de-
bails of - this transformer hecsnse a 30
amip eesnndary wound with sopper strip
TG e L, be mok gl hing witich e
b trentod sz 8 home workshop job.

We ars, of course, wsing & cholte input
fliter, At lower envrent levels it iz fash-
inmnble - to boild chokeless systems bat
tha ealenlations wi have earmed out
ghow thnt we ghall then have froubls
with fransistor dissipation and [ do not
think thet for gensen]l applicabions it is
worth-whilo nsing tho same ten Eransis-
tors in paraliel that would he reqguirad,
The initial charging ooreent wonld be
rother high for mest rechiflers, toa, The
mirdmom industances s 0.5 mbh end to
have n good margin we designed for 1
mh. A poict hers is that (he induvotar
might just s well bo the same physiesl
size aq {le Eransformer, The indactor mir
gap ig adjnsted to give mazimom indue.

tanes when 00 amps i3 flowing, an ad-
justment easily made by ronming the
reatifier nod mductance-capacitanss sys-
tom ns u simple powsr wnit and sstfng
ibe gap for mminum ripple. The rippls
faetor will ba 083/ TC10* rwith L= 1 mb
wa got & vipple of 8 per cont writh 10,000
wf and phoul 8 per sad wilh 30,000 ki
A F-por cent fipple oo & 20-vall sapply
is 1.7 volts prak-to-peak, or rather mora
than we wllowed aboes but In fact wo
get 4 litkle more thn 1 b end thers is
some felp o be got from tha vegalntion:
mayhe we should Bod space for ancthor
10,000 nE. At lower marrents all s well;
beéanse the mductonce vists fo somo-
thing sbove 50 mh.

Bo far we bnvs & supply giving =15
voliz at 30 ampe We nesd a couple of
anviliary sopplics. Ome of thesa mnak
he able to sapply about kalf an amp st
— B0 volis while the ather = o + 8 woli
supply providing ouly millismpa. This
seeand supply ean be picked off the main
traneformer winding with o lLalf-wavs
reclifier feeding o resiance-capnolianss
filtor mnil & B-volt Zener diods: an addi-
tinnnl seeondasy s provided for the— 200
walk supply and 1o the sirenit shown it
ghares the main indoctor, This supply
eonld do with a liftle more filbering,
Howewver, having gob this far wo inicht
tzke Fig. 3 ns the drenit of the bosic
power nnik 1f iz rather heovily loaded
with paper egpuaiters mound the resti-
fiers to protect nyninst power-tine spikos.

The cirrnit of the omplifier & shown
i Fig. 4. A fraction of the inpot is obs
tmned by means of the B-wall sener
dinde, &, and the potentionieisr which
notd ns the veltage seitmg control. The
gener dinde gives an inercase of ahont 3
times 1o mensifivity, This inpol b of
poures, the waltage appearing across the
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final load pnd & poir of terniinals ia pro-
wided s ot the inpot sonnection pan
be tnken out to the acénal load it the
leads nee ot wll long or links ean be nsed
if wa want to keep the supply onit tee-
minals ab the regulnted voltage.

The ioput signal iz applisd to ooo
base of s léng-inil bransistor poir, €,
and @ The other base, that of §;, is
fed From m fraction af the constant
wvaltnge aoross the B.E-woll mensr diode
£ Tha lpug-tnil poir &2 p differentinl
amplifier and provides, =f the sollector
of '@, nn amplifed voltapw in phase
with the input and proportional to the
iftferinen hetween the two hose sethinga,
Al the design center of =125 volis, tha
tranakators ahould each fake 3 oo Ti
the preliminnry seiting up of s sy=tem,
thi- twe potentiometers are adjusted to
piva thiz eondition, which correspends
to a litthe aver =2 woits ab each bpse
Thess twi transistars sre omall gonseal
purpose transistors with a1 nominal grin
of 40 and cannct b ealied on to with-
stond mors than 20 wolbs or fo phss
mird than L mu: every manufesiorer
produces & smaill fransistor of this kind,
Tronsistor §; = oouplad direckly to 0.
A 100-phm emittor resistanes  provides
loeal negative fepdbnol: fo stalilize the
behavior of this teonsistor ond with the
enllicdor lond of 1000 ohms Lhe singe
vollage gain iz jusl 10, Bincs the col-
lootor of @, will ba obout =& volls wa
peanely the bottom end af Uio emibler
registnnes of ', lo the gener diods, X,
whivh gives us = eonstunt potentinl. §,
pan phss up o abont 15 ma and s thus
rather larger than g, and §1,; althaugh
thore & w0 reason why one shonld nad
e this lorger type hrdughaut 1 wath
gemi manpfactorers #b 18 posihle fo
mitke a smnll saving hore by wwing tws
Lypos;

Trom e eolboctor of §y we go mba
phiemla of emitter followers, n Eriple
samponnd gystem which flnishes op In
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thrés or fonr powor traneistors. In Lhis
wiy we are ensbled to pondrol the Anal
enrrvent of np to 3 amps with the fow
neailsbly millismps ot Lee colipcior of
Q. Two Peptores. of interest are tha
diodes ot e boses of @, il @y 5 5
which zre pul in to peovide a path for
the sullgetor leakage eurrent when the
bases are drives towards eut-off, nrd
the nse of resislnnees of 0.1 slins [ each
of the fmal power tranmister amitters &0
mmprove the rorrent shoring. Thess re-
giabors roust be fnidly elosely matoked
althoush their valoe 35 Aok o eritizal:
a5 bhey can dissipate 1 wntls each they
mensk he made of resistance sfloy strip.
Ik will nol eome ms a surprise {o
repders of this jonmal to learn Ehad
wivn tha feedback loap & elozad we are
lkely ta el instebility ab Jigh fre
quonoivs,. Two BC step uetworks wers
wsed o give o TeEpONSs TRERINZ . down
fairly pently from o frw homiderd syelos
At Phese grve the necessary shaping o
provide stability. The doimnating bermsg
iti the responss are probably the cutoff
eharasteriztics . of the power teansisbors
and the duaver stzge. The troable i
it o operie the amplifer uncer
praper lest ebnditiona see roguires An-
othar power unib of fhe apme kind
Having reached the point wlere we
hava & Linsié poserr unit and & regulator
gyaitm we onn oinmine the bthavietnr
of the whole equipmest. A varinkls lond
wlhiely will taks np to 30 amps is neaded
and we bogin at somc couvenient low
enrrent, perlhnps 10 amps. Wa check
here et we can vary the voltage over
b range feom 11 wolis o 14 wola by
monng of the wellage contral snd we
exnmpies e ripple. Al this aurrent
level we shonll have o diflleuliles. As
we oontinne the tests of higher surrents
wio muny Mol that at ooe ead of the valt
nge range ar the ether the dpple slarts
to rise very rapidly. Thiz nseans fhnt
an  amplifter bransistor = gverloading

and, as 3t eithor hotlomes or ba el off the
grin drops and the feedback becomes in-
effotive. It in thin weccssary to brim the
sefting of the potestiometer in the has
of @y and to restors the volizpe by the
potentiometor in the base of @, Several
of the Jow-lavel sectiohs have heen mnda
nid no forther shanges bave been found
pepgszary: il any broeble ahounld e
experieneed E b5 elenr that o smmil
nmmount of sine-wave ripple, say 10 mv,
et be injected ol the bose of @, snd
enn be truced through the amplifer fo
& where the overloading s toking placa,

Witk a supply snit of fhiz kind the
nied far protection, both for the supply
unit fteelf and for the eqnipment ik ta
operating, becomes. very important,
FFuses ars nod really fasb enobgh pl-
though the new high-zpesd fuses enn do
A lob of good. However we mny be ron-
ming at 10 amps when the sgnipment wh-
dor tesf beads toward Hhevmal mnaway:
If we san cabeh it at 15 amps wa- shall
probably save the eguipment. Cme way
of doing this iz bo use what is eslled &
arcwhar #reiit in which a silicon eon-
trolled restifior i3 plaesd serass fhe
supply before ihe sonfrel irpnsiztors,
snd iz ewitehed on P (b sirront vhoes
too high. This puis o shori-eirenil on
the swpply mif and Blows the fuse. My
owy Tealing aboul tlhis = thal although
th might be nzed for indusivial equip-
ment it would seon he disconnected by
the  average expsrimenter. We pead
gometling a lillls fees denstie. We can
et the: reanld we wanb by cublimg off
the regulntor trausistors Qi We
muzsk hve zoma way in which this enn
be done firmly and quisky,

The first problem i8 to messure the
eurpoail,, For thizs wo make oee of the
vebinge drop noress the emitber vezistors
of the rerulafor fransistors. AL 30 sanps
totnl enrrent 'we ghall heve & dvop of 1
vall acrosz each émitber resistanet and
we nee this Bo drive n ewrreni fmta Lhe
emiiter of teanbiator @, a0 o-p-n loin-
elator. {Bep Fig, 5.) Thiz is a 2N35 or
some other similar small n-gen wmik and
nz wn have n low impedanes nt the
peiitter iF acls a@ an adder B give an
enfitier oonrremt of 1 ma for o loml
eirrent of 3 amps. We ean work in
terma of 6 grounded-haer enrrent goin
of unhy and we can ihen see that the
solleator enrrent af @, will also pise ai
the rats of 1 min/30 amps, The potential
at the esihadn of oy will e & & valba i
no enieent 10 flowisg in @, =l will go
nogative frons &8 volls by fhe IR deep
in R“ ﬂ:l.ld' P”.

The pair of bransislors, @5 form
i bi-stabln switch. When @, Is sendnet:
ing, te drop in the eollector reaistanee
brings the Late feed o G, down to n
vory ghall wnlie, while § ;18 Dorsad 1nio
bottaming by the pegonevative action,

{ Tontinped on page 50)
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New 350 FM Multiplex Tuner
— Incorporates the latest advances in
‘multiplex circuitry. Sensitivity 2.5 uv.
3 FM IF stages. Precision tuning meater.
Silver-plated front end. Sharp filtering
circuits permit flawless stereo tape re-
cording. Stereo separation can malch
exacting FCC transmission specifica-
fions. $199.95, East of Rockies.

4310 Wide-Band FM Muiltiplex Broadcast Monitor Tuner

New 333 AM/FM Multiplex
Tuner — Combines the features and
performance of the 350 FM Multiplex
tuner with a famous Scott Wide-Range
AM tuner all on one compact chassis,
You can receive Monophonic AM or FM,

AM/FM stereo or new FM Multiplex
Stereo. FM sensitivity 2.2 pv. Two AM

bandwidth positions. Loopstick antenna
for AM.

LT-110 Wide-Band FM Multi-
plex Tuner Kit— Build your own
fabulous Scott Tuner. The LT-110 in-
cludes the same superb multiplex cir-
cuitry as the 350 . Pre-wired multiplex
section and front end. Full color in-
sfruction book. You can build the
LT-110 in less than 12 hours. Sensi-
tivity 2.2 uv. $159.95, East of Rockies.




.- -0 " NEW FROM SCOTT -- - -
. FINEST FM MULTIPLEX TUNER IN THE WORLD
. " WITH AMAZING ELECTRONIC BRAIN -
“..." THAT ACTUALLY THINKS FOR YOU!

85 . =

a

This Wide-Band FM multiplex tuner is designed for the mast critical stereo listener and for the most ex-
acting applications imaginable. Its many features and stringent standards of performance make it the
prudent choice for broadcast station monitoring. The famed advanced engineering group at H.H. Scott
believes the sophisticated circuitry of the 4310 to represent the highest possible achievement in tuner
engineering at this state of the art. This circuitry results in IHFM sensitivity of 1.9 microvolts. Scott's revolu-
tionary Time-Switching multiplex section gives you practically noise-free reception of even weakest stereo
signals, with separation of 30 db or better. .. truly an outstanding design achievement.

This superb tuner incorporates an amazing new ‘“electronic brain' which is invaluable for serious tape
recordists and discriminating listeners. As you tune across the FM dial, the 4310 AUTOMATICALLY
switches to multiplex when a stereo broadcastisreached. If seriousinterference occurs, however, the tuner
will switch back instantly and automatically to the monophonic FM mode, which is less susceptible to back-
ground noise. You completely disable this feature if you so desire, or you can set it so that switching occurs
at that level of interference which you consider objectionable. Using this automatic feature, you hear prac-
tically flawless reception, with the tuner instantly picking the optimum mode for existing signal conditions.

This feature is essential for the tape recordist who wishes his recordings of prized material to be undis-
turbed by sudden interference, as often happens on very weak signals. The exceptional design and ad-
vanced features of the new H. H. Scott 4310 have already established new standards of achievement
in the FM Field. :

IMPORTANT TECHNICAL INFORMATION: |HFM sen-
sitivity 1.9 uv; Capture ratio 2.2 db; Signal to noise ratio 60 db; Har.

Write today for technical details on these new tuners:

SCOTT

H. H. Seott, Inc,, 111 Powdermill Rd., Maynard, Mass. Dept. 65

monic distortion 0.5%; Frequency response 30-15,000 cps = 1db; H_{
Selectivity 50 db; 4 FM IF stages; Cascade RF stage; Size in accessory

case 15% W x 5% H x 13% D. Rack mounted model available for
broadcast station use.

Separate VU meter for each
channel. You can actually measure
stereo separation between channels
with these accurate meters enabling
you to tune and orient your antenna for
maximum stereo separation. Separate
controls allow adjustment for broad-
casts having unequal channel levels.
Precision step-type master attenuator.

Professional front panel con-
trols:1. Stereo Threshold. 2 Multiple
Diversity. 3. Precision Step-Type Level.
4. Stereo Selector. 5. Automatic Stereo
Indicator. 6. Interstation Noise Sup-
pressor. 7. Precision Signal Strength
and Tuning Meter. 8. Logging Scale.
9. Main Tuning Dial. 10, Separate Level
Controls for each channel.

Exports Marhian Exporting Coep , 458 Broadway, B.Y.GC  Canata: Atlas Radio Cazy, S0 Wingold Ave., Totonko

Unigue circuit features: Diver-
sity facilities for monitor and rebroad-
cast installations; Special tape record.
ing filters; Automatic Stereo Threshold;
Heavily silver.plated cascade front end;
Provision for 72 ohm or 300 ohm bal-
anced or unbalanced antenna inputs;
600 ohm output available. Automatic
switching from monophonic to multi-
plex.




Inner-Groove Distortion

R. S. OAKLEY, JR.

In which modern tonearm design trends are examined, and
some thoughts about the tracking error problem are offered

ments in lonearm’ design. in the last

year o cope with the cver-improving
stereo castridge * As cartridges m-]u"il?f
lower teacking forces have become ava
ahle, the ne=ed fo better fonesmms has
become evident. "Dynamic balance’ and
“anti-skating force” have become pass-
words in toneacm design, anl.;?mmn of
arms and carteidges has redoced the
number of wariables the designer has to
pomtend with, And yel, “inper groove
distortion’” continwes to be n part of the
gudiofan's vocabulary, Before poing into
that, however, lef us frst look ap ghe
status of playback geometry.

Important impeovernents in :lltrll.wu
hawe been made in B0 areks, Firs,
whereas the compliance of early stereo
carteidges rarely exceeded 3 x LO-® centi-
meters/dyne, cartridges with a compli-
ance of 10x 107 and higher are nat
uncomman today, Jusl 4 iinpartant, the
moving s of the stylus sssembly bas
beenn  considerably reduced.  Moving
masses of leas than 1 milligram are now
available, Both of these improvements
have resnlted in smoother rﬂzﬂm,
lovear distortion, and reduced record wear
due to decreasad tracking fomes. But de-
cressed tricking forces have imade the
job of the torearm-—that of keeping the
cantriclge in the cortect celstionship to
the groove withoul exerting ::Eema? in-
fuences on (t-—mare difficolt

The correct rtJit'mnshEF between the
cartridge and the groove i3 governed by
the way sterea rocords are cul. [n the
cutting process & heated, chisel-like stylus
travels aceoas the fecodd in 2 ﬂni!_hl lige=
borward the center, The record turns at 3
constant 33°1/3 rpm, forming a4 con-
tinuous groove spiraling in toward the
center. - For  corvenionce, however, a
single revolubon & reforred to a3 a
Eroove—an ooiside groove being longer
than one at the inside. The groove s
moditlated by both horizontal and ver.
tical motions of the stylus. To play back
8 groove properly, the stylns of o car-
tridge. must be perpendicular o the
record surfoce, and the longindingl axis
of the careridge must be parallel o the
section of the groove being reproduced,

T HERE HAVE BEEN many ocw develop-

52 Fipioa Romd; Badford Hills, New
Feark.

1 Joseph Morshall, “Hew Pishop Armas
for Steres,” Fadio Electronios, Movembur,
1051,

3l

Finally, a tracking foree perpendicular to
the record muost be keept constant so that
the styles neither losss contact with the
groove, nor deforms it with excesive

PEESLITE.

The smaller dismeter, and thus
smaller surface ares, of the steren stylus
requited thar stylus foroe be reduced.
Since the origimal TP stylos was | mil
in dismeter and the (st commescial
stere stylos. was 0.7 mil, the effec
wad that of doubling stylus forces. To
keep record wear at 3 minimom. track-
ing fasces abouit ane-half these required
with monophonic records were called
for. Now the 0:5-mil stylus has caused o
dimilar decteass in Eracking fores. Thus,
wheread tracking forces of 3 to B grams
were comman before stereo and 2 grams
wid an absolute minmom, now 3 grams
is considered a maximum for the safecy
of records and tracking forces lower than
I gram ate possible. %m.—kinﬂ; forees n

L
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Fig, 1. Comparisen af frocking errors be-
twean armi of newsr Iype, “A", and
alder, Y.

excess of 3 prams tend too erge high
Fréquengies :ﬁd distort brapsient p:-aiz-
in the groove modulations.

To make possible lower leacking
forces, tonearm designers have had to
reexaming old problems, snd evaluate
previously unimportant forces which
o by upsek the correct relation-
ship between the stylus and the groove.
]'rl:itinllﬂ, iteren popearms were ewined
Mo onic toncarms.  Next, - small
mnm!inns to the old arms were made,
and some new ideas tested. Mow ofd de.
signs hawve been rejected, and new oncs
are taking their place New shapes, pew
adjustments, :mfn:—w tefinements chas.
acterize tecent designa. The mosk notkos-
able odvance has been concerned with
attention to the dynamic aspoets of arm
dedign—having to do with forces en-
countered as the fancioim moves Roooss
the record surface

"Dynomic balance” helps fo solve the
ald problam of turntable leveling, while
also. improving frucking under such ad-
verse condibions as dcowdtic Teedback of
external wibirations and shock, Some of
the first “dynamically balanced" armas
were wnbbs in which the counterweight
completely balanged  oub the weight of
the cartmdge, and then tracking force
wis: applic & spring which was un-
:I.E'E:r.t]ﬂjhf the Pﬂ!ﬁ.‘::fﬁf the tucntahle
with = b the earth; This redoced
the need far turntable leveling, and also
reduced skipping and repeating due to
external shocks, A variation of the "dy.
namically balanced™ tonearm 13 the arm
balanced in the laterl plane, bt on-
balapced in the vertical pEnr.' o) |".-rr.||:1l.1|:v|:
the desived bncking foree. Thiz does
anmy with e :lpr.;ng whale strll rll'll'rdlll:a-
ing - the balanced  effect, and &5 accom-
plished throogh the use of pivols offsct
alang the lnngitudinal axe of the arm,
Since the srm o laterally baklanced at
only one tracking force, and with enly
one cartridge weight, however, the use
of this:method i essentially limited to
integrated tonearms.

“Anti-skating force’’ 5 the name piven
i @ compepsation [or two unrelabed
forees which tead ta u the cormct
rrl-]t-iun:!_}ijp between the stplus and the

roove. The firsé force is that of arm
inertia ns-the toncarm moves across the
record. This it a constant fooce, pedued
the pressure on the ooter groove wﬂ“ﬁ
and increasing the pressure on the inner
groove walls, The second force s 8 e
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JBL

@ Sfull-range

HIGH EFFICIENCY
loudspeakers
deliver

THE SMOOTHEST, CLEANEST SOUND THIS SIDE OF LIVE PERFORMANCE

James B, Lansing Sound, Inc., makes the most efficient loudspeakers in the world, At high levels and low,
response is smoath, clean, complete. Definition is impeccable. They are without equal when it comes to
reproducing transients, They clear the steepest wave front with room to spare, carry plenty in reserve for
mstantaneaus peaks even when reproducing a {ull orchestra at realistic listening levels. And they don't need
public address power to do it, JBL full-range speakers have earned an unchallenged reputation for possessing
“presence;’ the elusive quality that spells the difference between totnl musical re-creation and mechanical-
sounding reproduction. JBL traneducers remain alone in their feld, the anly units made with voiee coils at
least onefourth the diameter of their cones, with rigid cast-gluminum frames, with advanced magnetin cir-
cnitry {ree of wasteful siray felds. Big voice coils stiffen the cone for precision bass responze. Big voice
cails are altached direclly to high frequency radistors for brilliamt high-end reproduction. Big voice
enils Tormed of aluminum ribbon wound on its narrow edge submit a large amount of conductor 1o the
numerous lines of foree in the long-circumference magnet gap. This ie essential to high efficiency. It also
takes precision conslruction to create the tight eleetrical and mechanical conpling that is directly related
to efciency. These JBL speakers are made with the precizion usually reserved for the manufacture of scien-
tific instruments, You can hear the difference. It's the difference that makes the eyes light up, that fires the
old enthusiazm of the most sophisticated audiophile, Turn one on, Turn it up full. Treal your ears o the

original magic of high fidelity,

THE 10 1313 THE JBL I}31 THE Thi, Tiad THE 10E: 13208 amd D216

The clasne 157 Foll-raspe pireelsion Wewpr lwdoep o snoy kos sooomeh The ongimal compaol 13" |‘?|!l\.'- &Y teanstdinerss wmale with the Ene
framidnoer, 4% vales cadll, durnl imgincering mid care et avished speaker, only 35% dsep, 37 wdies s m wnrpeapedan tl_h"ﬂ"-'""‘lu
s, L& ching, mo o 18 updl, 4% vos onil, 18 nha. eoil, 18 alins larger JHL speabery, 3 volos enil,

¥ ig am Boghem tmik; D218, 148
ol

Thase high efficiency precision rronsducers are destgued for wree in: exponentiatly-fapered horn or baisrefles acauabical. eAniosires,

PRODLUCTS OF JAMES B LANSING SOUKD, INC, ARE MARKETED BY JBL INTERKATIONAL, LOS ANGELES 3%, CALIE
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sult of the fact that the stylus o gg-:n-
erally overhung & small distance from
the record reénter fo redure macking
error, Az the aom moves toward the
cenker, it fendd to asceterabe inward due
to the changi ingle between the

roovre amis and longrudinal axes of
the tonearm, Since a force to compensate
for these two effects nds oa arm
mass. overhang distance, and tracking
foece, it also i egsentially limited to use
in infegruied innearms,

Even with integrated toneaems, “dy-
ramicaliy bifm:f%f' and . compenizated
for arm et and styfus frichon with
“anti-skaring force,” “inner groove dis-
tortion " still exists The reason for this
distortinn must lie, then, in the geometric
conditions under which the tonesrm op-
erates. Further ceason for this beliel =
provided by the observation that arms
aof increased length tend to menimize the
distartion noticeably. A tonearm of in.
finite length woold allow the styhis to
travel in o dtright line across the record
and pick up proove modulations cxactly
23 tiey were oot

Tonearms of finite length, however,
caery the stylos across the récoed 0 an
arc ened by the length of the arm.
Tracking error—the -difference botween
the lonpitwdinal axis of the cartridge
and the groove axit—is a result of the
difference between the paths of the cutter
stylus and the pla h:'dfdsr‘-,rlm Bcross bhe
revord, It is podsible to determing mathe.
matically what angls ‘the [ongitudina
axis of the cactridge should E:: offset
from: that of the tonearm to give zemo
uacﬁ:mﬁ error? Since the offset angle is
genesally a fixed valwe, the problem is
i orient the stylos with respect o the
record 5o s to hold to & minimem the
difference between the chosen offset
ilﬂlf]':' and the tracking angle at any given
radius af the tecord. Since tracking error
can be rednced by overhanging the styplus
3 amall distance from the record senter,
given an aem of fxed length, the two
variables are overthang distance and off-
sct angle. Both variibles are quite crili-
cal, especially owerhang  distance—a
1/16-ip. change affects tracking angle
by more than 1 degree for most tonearm
lengths, and more for cxtremely short
AImE.

Compare the tracking erfor of arm
“A" with that of arm "B 13 shown in
Fig. 1. Amm "A" iy typical of recent
steroo foneermd. [t has @ maximum eroor
of only 2.1 deg., and has less than 1.5-
deg, aver most of the record. Arm VB,
on the ather hund, has 3 maximum ercoe
of 6.8 deg., and has mors than 1,5-deg.
error over most of the record. - Assum-
ing that tmacking error causes the ssme
amount of distortion 4t any radios of

® Hag Appendiz T.
® Nial halan, “Determbnaiion of Track-

ing Angle’in Piekup-Avm Desige * Aonto,
Fabruory, 1060 4 i

the recoed, arm “A" iz abviously the
better of the two. These figares en track-
ing error apply to 4 12-in. LP recotd cut
from 2 maxiwasm mdios of %75 in o
2 mintmem mdivs of 223 in, and
played back with an arm which meas-
ures 9,0 in. from stylus to pivos—awhich
it to say an average 12-mn. arm. The
tracking error cocves &re essentnally re-
plotted” tracking angle curves for two
values of over

A graph of trackiog angle for arm
“A," Fip. 2, shows that it has an ovet-
Eungo’{gﬁin. apd thar the teacks
angle curve j5 parabalic in shape wit
A maxzimum tmcking angle 232 deg.
at 5.73 in, o minimam tacking angle
of slightly over 214 dep. ab betwern
3.2% in. and 3.5 in., and 2 second high
angle of 231 deg. st 2.25 in. The chosen
offset angle is 231 degrees which means
that the gection of the cerve between
2.25 inu and 4.95 in. prodoces "neganve"
trcking error and the section of the
ourve between 4.73% i and 3,73 in. pro-
duce "positive” error. A graph of track-

| L

]
SECHICH OF GROCVE AT 5.7
QRIS SHORTS TYAC CWORED OF

1008 cpt. THFAL (WAGMFILD
AIRACHMATELY (00 TheE R,

BAME FIGHAL RECORDED AF 2,19 As5p0E

Fig. 4. Comparisan of TO00-cps groove af
different diometers.

ing angle forarm "B, Fip, 3, shows hat
I?Fl‘l.i.sgt:n overhang uEEﬁ 16 in. The
curve is agiin pambolic, but has

one maximum value, which is 21.9 deg.
Since the chosen offset anple & 15.1
deg., the maximmun erree 8 6.8 deg.
Heee the error is always positive, and
decrenses at i constant rate approachimg
the inner grooves,

Both ‘arm A" aod srm VB Juve
zéro trecking eroor ab the 2.25 in. radios
of the record, On many records the in-
side groove i as far out as.the 3.5-in.
radius. Hoth arms, then, are designed to
pliy the innermaost ve encountered
on a 12-in. LP arms could have
been designed with zero emor al some
radins other than 2.2% in;, But # can
easily be seen that this smold sericusly
eompromise  ceproduction of  recoeds
which were recordsd in s far as 2,25 in.
while seducing overall tracking ecror
by ooly, & small amount: The i por tant
question is which ef the two 2ems repre-
sents the better choice of overhang dis-

(Coatinisd on pags S8)
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THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD

® Sonv Stereo Tape Deck 262-D—4 & 2 track stereo recording Pockel size mike and wransmiier providing complete [ree.
nncl playback wmpe e b b add tape to your existing T A dom [rom entngling microphone cables: 5250, = 11
gyatemm, 38950, (Also avatlable, not pictored, the new SRA-Z denser Microphone C-37 A= For purity of sound ri
3 recotding amplibier for the 262 D, - - the 11r|r_;|1|i|| 1hed ehoice of pro
® Sany Sterecorder 777-5-All dios throughout the world. :
viged professional 2 or 4 track 7.8 Sound on Sound Recorder 262 5
rea recorder Featuring the exclusive "8 b perfect recorder for langrage music and
Sopy Electro Bi Lateral playback _ —— : drima swdenis. With 4 tmck stereo play.
World's finest tape recorder. $505 ]“l i hack. SH10.50. = Sony Tapecorder 111-A
Sterccorder 300—A complete professional- __,_.. - L-'— 26251 | popularly priced, ligh quality bantam re-
quality hi fi stereo tape system with 4 &2 | { EE-#] l- ' -.lrn{l.: for everyday family fun, $79.50.
track recording and playback in one por- i F‘T" SONY E‘unﬂtnﬂ:r \'hl. ruphﬂ-hr CI7T B—
table unit, $5949.50, = Saxny Portable 101 B iy W Ml:nmlurr size (334 "x W diameter) and
—12 speed, dual-track, hi-Adelity recorder —T exceptional background isolation unidi-
with 7" reel capacivy. S840.50L ® Sony Stere- rectional cardioid pattern. $8500 ® Sony
corder 464-D — Dual performan track steveo tape deck w ith Mewscaster Porwable EM-1-A professional on-thespot batwery
buailt-ain recording & playback pre-anmps {or costom installavons pow ered poTt ahble recorder with 'Fl-rl""..!a[I..l:l'I 'TJI'ITI? wind con-
and portable wse. $199.50. = Sony Wireless Microphone CR-4 stant speed motor, 3495, AN Sony Sterecordors are Mulfipler rasdy!
For additigmnal lilerature and name of nearenl frenckited dealer write § oo, Tmc,, Dt 2, Sun Filley, Californiy

SHFEHEEHFE The Tepeway to Steren



EQUIPMENT

LEAK "SANDWICH"
LOUDSPEAKER

W frst bremme swore of this mow
Leak EI'B-I].I.IL'L through reports b wveral
Brifes ublizstionz,  Matural enough
moco Lenk is o British firm. The natore
of the raportz and the lkwown high qual
ity af - other Leak oqoipiment made us
rather impatisnt o henr for suraelvos.
Finially after linving waited for swmp-
Lime W ﬂ]m]l}'#-:-r. &N opporianity o
listen ¢4 & undt. We mnat report that Lhe
hanring of onr Brifish sousins is similar
b3 ouwrs—in thig oozs; the wew Lok
gpeaker ayslem 15 po exéellonl fonnding
unit, npd shonld go extremaly well in the
modern Amerienn home with ils ssareily
of Wigh-froquency aheorbing mnterinla
It iz akzp very hondsonse in appeamines
2= shown In Fig, 1

Bescripilan

The Léak speaker systom santnins b
1340, wonfor nod & 3-in. twestor in A
eninpletely sonlofl onclosuve, The walls
ol tlee oneleguve slthepgh enly 54-n,
thiek neeatifferied nternally by o eonting
of thick hituminous meterial (s Fig. 2)

Fig: V. L=ak “Eamdwrich'™ loudspaaker
Wyntam,

36

"

d

which 15 snpposed te give the effesd of o
1-tn, thick paunel The wooler i3 neoumnied
from  Eae fronl of Use befle and the
twester = attachked to' the removable
front gnill, sz shown in Fig. 2. The fronl
panel iz fastensd 1o the moln bedy by
uwinns af fonr spring-elin’ fastenss.

Thi twunker i3 eomplotely ieslnked From
the pest of the peloenre to avoid harvm:
ful  intersetions  and ig n speotal mil
with g inplded-paper cone, & plnatiaized
tlath mrmouod, and o T vodes eail,
Woo enn sqe from Fig, @ phak 1 lsns nm
unasanty hoavy nngnet syslen,

The wooler uidizes o wunsually reg-
gl and massve nlonivam frame-oasti
il o heavy mngmel strocturs. The real-
Iy wrnenal fesbure of the wooler is the
pienistraction of the sone. IE dopsists of
an expacded | polysbyrens  malded - dis-
phrasm e, taek wilth p hemispherieal
=antion ab thoe apox. Both front and roar
pncfness are sveved with tivin alninimwm
foil to give on-sxieemely high stifneas-
to-mikss eateo. JE mlso gives riss En the
title “Randwich," The suerounid is wopide
from u bréated elath mplerin] which is
dezignad to isnlnte the front of ihe pone
Peoan the pone, About 35-in, cone Lravel i
aehtieved. Frepale resomanee of the un-
liaiflad woofer i 30 epa;

& balfseation ortssover nelwork iz
usedl  whieh utilizea piv-sors induwcbors
ned eleetrolydie enpacitors, and hes ®
erusEover Frequeney of 1200 opa. A
dlidgen by Fig. 4 the petwork somponenis
are mountad on s heawy wm:]i block:
which in Him s moonbsd te the rear of
tee mmcloenre. In essenee fhen, tho nei-
work #nd the wooden block make op a
wedge belwieen the venr of Lhe spenker
mngnet sfropctore and the rear wall of
the seloanro. This makes for a Sgad rear
wiill whoss resonnies may be contralled
somrwhl,

Tha Rigid Cons

The “anwidwieh” eone fs made of Sg-in.
Hek foamed plestie with thin slomimam
“gkina" applied to both the' frant mnd
renr surfhess. The vepson For this wn-
uznal slraaburs s o evense the stifness
of the come withoul increasing s mass
Ideally o eone wonld wel lke n pdston
Thnt 15; when fores (signal} iz applisd
in a parbmkar direction, the entive sons
goes i that divection pi the snme Eime
and with the seme amount of foros sk all

poiits, Unforfmstely, with papir-coned
sponkors, espesially the livger o, it i
passihle for the pore o b troveling m
oppodits divectioms of yarious points and
it the same tme This ia due i the iner-
bin of the eone, its ahility to fiex, and the
fuel ihat soft piuper will abhsorh o sertnip
amount of enargy. 'Thus, the agtward
movement ab the portlon of the cono
near the voice coill mny be “enneeled"
by & baoskwnrd movement fuvthor oul.
Dlviously then iE U e 8 made mope
vigid, and lightor b the some hme, the
pendeney of the pone to “hreak-up® would
hir materially redussd, That &= what this
fomm mmudwich on alisinmn s sieppoged
o dag the effective mprovement in slif-
Bitgg vl o paper eone of the sanee wines
1= pafamated ol B fimes The poink of

Fig. 2. Cutaway view of Leak apeaker
syaiem.

all thin e kot many of e ilips and
'|'.||1r|.|.': Hhink wep nn:rmqlllv % TN e i
the miid-zinge hive been eliipinnred.

Perfarmanco

These of wg wha hove liatenod to lond-
spreskers munifecinred n Bngland, snd
thdeed froni Egrope in gensenl, bove
noted thet the Continoiial ond: Hritizh
pear fnvars a light Yass much less orid
prd rich than Ehe low ond of American-
built yatenna. In addition they seem o
prafir o wery smooth high eod which is
unilerplayed in relation to/the mid-rnge,
In essevipn thair spoaker systems seom to
inflect the sbéreatypo of the Englizhman ;
golid, watwrnl, and definitely ondersated,
Im reabity, this iz o eloan sonnd, perbaps
mwoee &n than by nmnny al' muar sl:pr:nl:ﬂ-
EyEbeTDS.

Within thie eoptext, the Leak “Band-
wieh' Bpeakor iz n pnperior anit, It iz
ecpamially fine and smootl o dhs mad-
range and apper mid-eange, Tt is defl-
nifely worih listendng to o you are o
the markat for a speakor system, F-28

PICKERING STEREO CART-
RIDGE, MODEL U388/ /AT

The Pilekermng Madel US/AT iz &
Bianton Sterpo. Flugvalv'e with o white
body and black stylus sssonbly, In enm-
mon with the other wall-knawn Stanton
Tineralves, the Madel TH8/AT features
an ensly interchapgeable stylus assenhiy
plis that fansline Yk wall proved hady
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Only these FM Stereo Receivers
have Pilot’s unique signal-sampling
multiplex circuit’

You get the best possible FM Sterea recoplion because Pior's unigue
signal-sampling multiplex circuit gives you maximum separation (30 db or
betler) across the entire audio spectrum. It is the simplest, most effective,
most trouble-free circuit presently belng manufactured for stereo demaodu-
[ation. There are no troublesome frequancy separation filters and matrices
or exlra controls as are required by other multiphex circuits. This is just one
of the many features that make PioT Stereo Receivers the perfect electronic
"heart" for yaur high-fidelity system, *Patent Pending

SETERED FR MmULTIPLE ¥ SO T ALE - A MR PR

WAEi R kBl ETEELS AL AHCT
b B

FILOT B02M...20 waltts music power,,. [requency response 20-20,000 cycles,
= 1db...harmonic distortion 1% st full power. . _12-contral flexibildy. . P sengitivity
3 uv IHFM...wide band RF and IF circuits for undistorted reception at full modula-

tion.. 6 inputs...5%W" high z 14%" wide = 10% " deap, With cover.; 50
(Akzo svallable with added AM a5 Medal 5075, Complets, 299.50) 249

PILOT 654M. .. 60 walls musle power (IHFM mid-Band rating) .. freguency re:
sponsa 10:50,000 sycles pluz 0.5 db or minus 1 db, . hum and naise: campletely
inzudible (80 do below full sutput) . intermodulation distorton less than (3%
oo 14 coptrole, ineluding fumbile snd scratch filtars.. .6 inpits. plus a {ully subs.
matlc staros indicalor thal lights on atationg brosdessting FM starea . BW" high
u 1d%” wide x 12%" deep. Black and brazs styling . With cover.,. 3295u

PILOT RADIO CORPORATION, 37-46 36TH STREET, LONG ISLAND CITY 1, NEW YORK
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Fig. 3. Pickering staren eariridge, Madal
U3B/AT,

r1tj'l|gﬁ|. thol many andisfans knmow  z0
wdl,

This céartvidgs wan: dosigoed b Bl 5
very spocinl slof aveated Jﬂ the futpns
duetion of high-gqualiby nutonistin roennd-
P"rl}'l'ﬂg' l!ll;"i. £ in recent Yenrs ] anjts
aneh ag the Dl 106 Coston, the Gar-
rued Moded A, the Mirgesrd Model 10-H,
to aenkion jissl & Few, renlly Feginive Ine
letder cavEridges than their predecessors.
To pot it another way, they will toke
full mbwnfags of a hetter earirilgn.

The major area of differesss ia i eoms
plinngs, In the. past, I ovder tn mesl
the rigars of nutomatie oporation, a
onriridge had o be quite rogged and
nob-soapliang, This wis noesssitnted hp
epuss the pdiniviom troclking foree ae-
eaptabile Eor yood perfimunnes (by the
record-playing aqidpment) was 4 grome.

~ With the otwer squipment it 14 pos-
sihle fo hawe deaeking forees in the 35
gram range Notorally this permila the
= of . more complisid enrtridge. In
srgenee then, e earividze has !ngi:: in-
tormediate 0 eaomplinnee bo{wesy  the
sl olipr cartridess (bracking foress
from 0 grums up) and the veey compli.
atid onrividges intended for non-mnto-
rnﬂila:lu.qujpm:'ﬂ.t {2 meanwe o less thnn 1
[ .

Perfarmancs

The results of our fosts show that the
Piokering Model U38/AT meets s do-
sign gool and in worlhy of taking ifs
pluce leside the other Etanton Flnx-
enlves. In listoning tesde it revenled sn
anuminlly smonth response with & tight
golid hottomn wnd and u top end whieh
draps alightly (its response is plis or
minme 2 db from 20 epe fa 15000 epe
whilel s the rrmge of OpF  meonsure
mintz) . Channal separation at 1000 gps
wag J4 db awd the aukpiak per ohiennel
wak 10 mv (2 mv e of recsrdiul levall,
Ona of the outstanding features of this
earirulge, iE IE 3 trte to itz ling, is vne
nauial rugzodness—i real wark hovss, Tn
aur esbumntion #his enrividge & jus) wlisl
is wroded by the nutomatia vesorad phF-r.

e 1]

KNIGHT-KIT A.C., V-T VOLT-
METER WITH AUTOMATIC
RAMGE SELECTIOM

Mensuring the charbagerisile of suile
iulrullipnnritt ulmndl.lur i of a varioty of
nadramonte, neEli g upon thi parinisier
te b mmalnrﬂrhut E-.-lrmm ql:lnbg.ﬂ-an. ™
skl impwrinut i Lhe p.8, vasunsetule
voltsieter, To vhesiiivy Proqienes respisss
dhe idmda 0o adgpmal wtikar aivl & wakts
imotar Lo meansgre distosthin ane neels &

33

aigual powernlor, snmn form of filterng.
ami m veltmeter; bo measere hum el
noian, 0w noods & volimBtet L ERARIEE
powar oubput ane needs 4 leal mmickor aw
a voltmgter, The mudis signal gesorstor
gimice & eloae apeond to the valtmeber, bmi
in sbiriing a home labi—or & prnhm'lmlﬂ
gnp-=-thi drab fnstranvent wirsl = &R
puli-frequisny volhnater, And ows of the
first requirements of this importanl (sstru-
menk b tint |t bo nesemate, oopmstonk, and
repositabiie; whils T db doos Dot seem to
ba- 0o greal vasibiom, i sl cepresaiis
appraximately 10 per eent.

‘?‘Im phimpleat 3.6 voltemctor eomsiste of
a o, moter mevament, & rectiffer, and o
eplibrnting resister—whink iz jost wihat a
Y medor iz Buk Enilaenle dodeglion of
a stailard VI meter iz approxinasisly
174 wolts [aneh meters nre enlibrabed so
that withoot o multiplier, tha 0-¥1I point
in + db shorve 1 milliwatt pereas G000 ahms;
which la 1238 vodea, and the folbassly In-
disation is & b sbeve He Zero on Lha
annlel; l‘[rm'[r mensurinsents require mwch
Enl‘pr sensibivity tham Ehis—7for example,

onkpue from & phosn carividge, which
ig Hkaly fn-bo nupehere from 5 o020 milll-
valts maricmani, Forthermore, the  fmped.
pnag- of the stapdard VI neeler b 7500
nbints, whish iz too ko Ba PETIHIL MCasuTEs
mnts n grid elronits.

Gumgﬂuanl.kr. pumi form of nmplifiention
is meeded | together with gwitehing fnailities
so thpt n oranps of rolia frivn Aratind
1 mblbvule lo, perhaps, E00 vols enm he
necommadintod rapdiby. Ohyvisazly, the essl-
aat wey o obinin adequate amplifestion
which will remnin comsbant orer chonpes
af Qi woltage =rd the aging af tulss,
eonsiderable megnidve  feedd r.E gl e
nsed; mut pnly tor bhese riine, et nlsa
it prowidy ptenrafe indicafiong over o very
wiile frégaensy Tnmge,

Harntolore, {I'ltl.ﬂlll'll.'ut-l with all of these
clenrnétarintics were nvnilihip ardy |n Lako-
matary gradoes omd ok far Epa Trigh
tor tha avérnge xpermestor—na mntier
how serioua—io ft ings his Dodgel. The
Enight-kit BATTG08 wlvey, from  Allied
Badie Carp. folfille nll of Uhoss sedjoice-
menls ok o repsannbils price—a bt avor
#ll0—anl fn addition swiomotissile e
leete the propor range and indieates whnt
range ik sob on Fignra 4 ahnwe e ey-
ternal apponTanes.

Chreuit Dalaily
The Kunight-kit rvivm aonsbels

af o three-singe amplificr E::ll'll
feedbook) whish Feeds &

rimarily
f-dh.of
{dlEh reefiflng

Fig. 4, Knighi klr o vivm, Madel
RIYUADH,

sirmuif whick in furs oclenbes thi |ndben-
tor, whizh i® o d.e. metor golibrated in o,
volts and i db. The entpet of the rectiller
m nlis & rii.ml o a sewmimp or frig@er nm-
plifor whish petnntes o emall de moter
o mrn tho rangn wwiteh Bo tho noxl step
highar im um‘H:Ewil’_v whemevoer tha voilag:
goed below abaik 20 per cest of Dl asade,
nuel to the moxt step lower in aensitivite
whonerer Uhe volisge poes nbove aboot D7
per cenk of fuli-ssolz defestion An imde-
eator light showes Just which atap tho gwiteh
ln o, Prossding the thide-wlape amplifar
is & cathode follower o provide o high
Imput impedance (10 megobmee ono all
Lpt L 2 & ranEne pxtond fram 3 niilli-
volis te 500 walis Fall seale in 10-d6 steps
Dug other fopiure s the prevision of an
amrlilier euiput for feeling other eqoip-
ment - with o gignat of 18 volis ol fall-
peabe dellootion of the meter on uny runge.
The volometer setion ia flgt >0 db frowm
Sl epa pp 300 g or =1 dbh from 20 opa

Fig. 5, Chossls: view of Enighikip aws-
matic volimeter.

to L& ma, while the amplifior entpat is
within +'1 db from 20 epa o 1.5 me ol
nnanrtpid impedants of 4000 ohma, The
Inglrumaiit fs onfibraded to indiants tee
rma rales of o sing wave wmal Hhe avernge
Nl A A o
. Wil Team, widda, ami “im, i
weight is 14045 The, %

Analher form of the natrument o a
the sunid moloring eirsuitry but ks manand
oparated in the conventbomil mamner. Th
model is SITVTEIE, nad gozka $30 loss

Cenmstroellan

Tha |nsdirmmont fa topsirnoied Ino bwo
siparale parts; o8 shawn in Fég [, with
thn nﬂplﬁlﬂ and matarhig seetion ut e
front nad the power and seuring suntioma
i3 the biek, ensdring suffeciend vontilabing,
Dirset cerront dd esed on the lesterg of $ie
cathadlednllower mput stage ond on the
firag bwa stagos of the amplifier, aad tho
plata yoliape is well regulited with o two
stdpn nmplifisr controllimg twa fripdes pe
l:BtIH-t_Fp! regilniors. Plnto aup I volinge
varics Ines Uy 3 volie over s Eﬂ-pur aomt
ebnnge fn e tuit.a:.;-.

Copsirootion by eisplifies] by ihe mag 6f
thres printed-girpeit bajrda—ine o e
umplifler, o for the wmater ond Teetilias
oiruele, nd omo for 1be irlggor ar saEing
gironike

Cma enlibrabing. kel §e proviled for
Wig nmpdifier, and niess gnk shenld nat nead
tir bed champeil wsbess a lole Larms oat. We
hare homi esing tlide losiramenl for sver
a f amid slivoe we donzshlor 1L oy aigsd:
wrll ‘wa hove hadl b chockes] ihrss imes
agninal Iaheralory  slondanls wlih  un

{Cnafigned sa page B0
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5....4...3..2.1
IGNITION...

LIFT-OFF!

...and UNIVERSITY LOUDSPEAKERS were there, chosen for the Lt. Col. Glenn
countdown because of their high reliability as well as their ability to reproduce
sound with absolute intelligibility over extremely high ambient noise levels.

Actually, University P.A. Loudspeakers may be found in virtually svery major
public address installation requiring oplimum sound penefration, intelligi-
bility and dependability—from Cape Canaveral (whera they have been used
in hazardous anvironments for all 1he astronaot and dnmanned mizsile count-
downs) and all the armed arvices for the most rugpsd military reculrements
. . to manofacturing planis, stadiums, emergency vehicles, concert halls and
schoals, Prices? Mo higher than ordinary brands!
Imterested in high kdellly? Hero, fo2, the quality of Universily products may be

gauged by the knowledgeable professionals and discerning music lovers who
own them—from concert violinist Mischa Elman, cpera siar Patrice Munsel,

the U.5. Navy (they chose University to design a
u”:ljj high fidelity system In sarve as their Iahoratory

M standard test instrument for loudspeakers) . . .
cab drivers and company presidents!
UNIVERSITY. Bay we sarve you? Te dissover Row, MAIL TIUS SOUPON

o Disisie of Lo T Vgl e FORUNIVERSITY'S REW “SOUND PLANNING GUIDEST

AUDIO = JUME, 1952

UNIVEREITY LOUGEPEAKERS e
A Dedidian of Ling-Tanea-Waughl. ing.

B0 Zaulh Hangico Avenis

Wiste Ploim, Mew Yaik

Flagas gand mis FEa naw sognd plasn|Ag guloa, ar gisdes, Ak
Bid;

[0 Publie Addrass Cataleg

O inlarmal Guids 1o Comaantnl Slanss High Fldedily

[1 Techrilag (84-page PN munusly—grice, §1.60—{ree bs arthis
becty, eomhaciois, enginesrs [iackede teriEhead),

[ Micraphane Caialig

NAME .

CCCURRTIGH
ADORESS
CiTY. TN

STATE




| Brove Taral Bonda de Corcida de
Codit, Volder.
Quaranie-Cing 45003 warss
(45 rpm)

Trrm 10! Tk touk me wacks Looget -le
thla Imnovatlen Lemines §oden'd have &
40 tiin ployer homging srooord anr mare
1 finally pinyed’ Lt via Al Ispet o my
Ampia brondeasl fecariar—<n 45 wishm,
oy ane channel avnilable, Wl anveme
who ks & smnderd racerd clinnger will
Ba ghle Ba producn . the propsf ssiidda
withomt mny ireahle Twolre-ineh. wmall
fom e Wnle

Tha Hew conpasy . [Oesoran N ng",
prenoaneed Kirrnt SBpsk, megnus 45 ih
French) lias o Emep of wnild pednte T
Faily B SBure, flie q_llnlll'r sl b miijpering
with o grogws at af 45 al leawt In the
|maes greavn wfoada B Lhe sanilanl hiag
ez, Yew, most LM mk 83 are how giiee
ghori (who skig with & wtepwafeh fo
tlmes iham¥ usil Dlime dhe  “lkmbisd"
plaring Minse of The lwelveknoh 46 1=

ruatlcn st an difefent Prnnl Ehe rimunl
T:l-'. By the sume teken, | must palnt
ok, dhin  Elofl LPx grearslly jisadose
wery 1kiehe traulibe fn thelf inner preove
—aidl the lomg oo won'l Al oo 48,
sy haw, |

Here's o 43 pmpln, an &dthentic sl
fight peebesirn from Spais, ndnos ol
wink inineme dremeds Qualliny s
fime, Bt T fonpal lhe masic By iteeld
proity ol The brnmpet becpas blswing
FlInikar,

EN AVANT, VANGUARD!

{Nafes The Fonguerd Rapseding Basledy,
Fiidd, [ &nd &F &ur feig dllpurpaas disall eoni
pernipry e rrimndn eunopeafodiy  dpdepradend.
HNerd (v o heartfeld, dbomzh wapremeditofod
pulwre fe fhe Lbgel—and N grdl—aoi & B
mafila ladel, B, T00, )

Mochoui; Matre Dome Moss.

Peroilm: Vidervnd Qmnes: Sedemnt Pripe

cper, The Deller Conaort, insfr, enasmble,
Vanguard BGS 5045 sieren

This Ia 5 aplendld apd linperiont . reearling
thipuEh nat. e Srat fof elihir Meachail, of
thig 14th mmhtirr, nar Perotho, the great mas
ter of Ehe "ol art™ of mole at tha durn of
fhe IHH esnoory. What disthigubshas  {hode
oxcifipg performanced of s ollosi churclh
muske ¥n ferld tha) we Bave—onl of 1he
Oaihje paried—Eie ot g0 much wivie, which 1a
Mears problemaifen! s soth anclently oh-
eeute reliee e fie Aabcared insalisl eger
rod ascursck withk which hid fais Een o xned
thelr Ingrruessalal eshortd prodyee dhts geas)
Lin i Fie et immpngsly cooapley aml sophlsrci-
caledl url.

From seginnbtng toenil this 18 ne hissarbenl
smerelss b i fwllAediged DPefincsmppos GOfF
living ®slsle, iwongh L W 8F & sort moxt
Tateners W 80l have Imagincild e Bive
FEINTHil

Tho asriper Perotin 18 ot the dawn of poip-
vobieil mmsks r the faded &f 4 fbant gre smgp
masely Seraddbid adl, epoch el fie miinscos
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fargnmnnl, whilk a powerfally digsment ah
Wt wlgarous, shopl phrasss is weves  aronmid
anil  mhasc o n el madlon.  The  Machsot
Mase. the Breb andivlidgaliy teampiaesd ot

of (e mart, te mare sophiaticntel, {he connids
AL

alFeailly eliisrande g (e ndapehdeat
limE ihie Imterralas nre sl Iereels
Ehe o voenl propesssions, afies B
actated aail  Bfths, K1 feat aAtadishingdy
“mrong’, motl the sinewy seing of [haes oan
girnellass hegina o el an the ear

Aith warkd hremtha the Garhic gpiril ; badh
nre pard wndd partel &f the fathic cothedml
btself, thnt esmllmation  of luseasicr ol
Enfila dluknkl, af sonfies siceseth anil Srimbic:
kg rglineds  {RE 6 ke Epargovies o The
ibreailnbly. realiatle seoipttmgs of  hetidfral.

Thiiush recandbnes a2 convisciasly mmsbeal
me bhia, w oo Begin fg see dAhnd o mitshs wos,
hdeoil. W mlbs 0 the dotkle tEa a8 was
#rnnswarl, wven ook e troces were far
ltsw endnring Is [he - preservatisn

Schanbarg: Plemet Lonskre (19120 llona
Steingruber; Chomber Ensambls, Goss-
chmanm.

Venguard VD5 2108 slanco

A moble nnd worthwhile oforr, this, o
recarfl amp of Tha landmarek works of Twes
tlith Cenfgrr  mmimie wlih lte ceniraverni]
and aimnst beapassisly telekr "Sprechatimme",
A vaesl peel half-agasliien, hakl-eang

It wpe an  lmporianf . edperimapt  nmi,
[deally performed, it romaing & neord effecrive
plees Taf aajprane Esls el & eolariin] B
af aemrely disopant addn  iBetrimmEnie, Ths
fnrrealisiic bext, eeploriog m weled  clawn
warld amheanaclaws  of the Franeh, la nf a
wufFl rther B deticiogale famiBlntT o nll of A,

thamgh in 1813 §F muat meally hove saemail
& nbghtmnre
Therd. I8 TWVely  illessnnal  casntafhinbnd

Ehraughail, seinewhat Tmpremsbanfetbs - b e
st abd Wrighily oaloped arerywhere. Tech:
nical  powerhawsn dRviers—0OsEUsE. TGRS,
(s gaEplin, 1he insviiabie Sehdnbirg walis,
1w way thicken op the lghtdy fmenapnreat
torture. Indeed, for mome ki e 1lis wie
Hehdnborg wirk (hat it ba pocetted whnle
hiastedly foo [ts muaben] cxpreeasion withaut
the henvy bowden of “message™,

Nonk Btemgrahee wlikzs (he salde pact mors
han whe speaka 38 The &ld verddon  with
Ervtia Scladry-SWagnior o antlent  Colnnikia
wun, T rhing, tn hetfer sivie.

The Virtuass Horptichord, Wal. 2. Fran-
cois Couparin "la Grand." Antan Heillsr,
harpiichardiar.

Vonguard BG &19 mans

Af Heet dhinoght It milghr &l vowls ko
PR an onisiAsidbeg  Anatrlen hnrpsiclaeibet
b play this very specinlly Fremeh musie T
harpsleharligty are n Upht clas with signmas
rtanderds af wivie and sehalarsbip  Goong
themailees, rhe Fegairementa of thelr Insre.
Inent avew siperdeding the dezsands af #i-
Lenalite, The music itmelf. centering upon rhe
ISth cuntnrr; g an aid o el el wlbiide
For the ebenr-ont matlowalEs thaf perind
wire priclaely auporimpossd jmeon an e
natlenallam fhatl pmbmes) masl & (hie Eikra-
P& fre.

Bo—IlEe  wvery  gpesd  Bampeicherdie
veryl few plamdates, Holer Wnoaws h

[R:ELT
Cai-

Edward Tatnall Canby *

rerin Wirratnre andl e expert bn the slolorrs
Fliual af Eeylapsd armamentsibon §C meaicis
The Wgh-viyle mupc po pentls pnd shsphe
in’ Lis tomes, sy fneredibly srecmemeal jn dis
1] (10w The gomiiistes aad The or of  fhe
peried ] 1m me. probless ni all fer Rim In The
Techsbenl emse.

Oply, pechnpa, & cartath eonsrieniioirnsss
of approach, am scenmaey that |2 olnsat—hai
sab  guite—amihpdical, beirdivs & adlml  phait
i nat Prench itell, Te'e & plegsnrs b llares
o Cowpirin via Tieitler

The Silver Swon, (Gibbons, Byrd, Pilking-
ton, Ward.} The Deller Cansort.
Vanguard BG 434 mona

{Thin rame rn me 0 mene—ind an nmsl
T'im wpt Slekr 45 B0 whatlioe L wea a clerkal
dlip, there heing algo -n wieren Yerden, nr
whatlier It ia tn mens anly. Ask yorre deiber.)

AHFe] Dallar W6 Agperh migiielan wifh &
figleme vodee, If um dpcenlrie ape. Tlie Thilar
Compart, nnder him dizeeifen, in am aildiy eon-
veniliome! grmip I whiclh his esles atasils
niid mnfagforinkly br (8 wery JIFordnce, Tha
ninslng of the Froup, umflEs Hl& own e anla
tends here Toomarde exeessice ¢lorato omd ean
seqpecmbly obhsrired pitcli; charnde that shomld
o grysind clenr in thelr simallediy are InElam]
thoge  mow-conventbonul. waseer of  fggfing
veeal wihrtlan (lint we axpeel in ageratic
enzemybiled, mare properly thére than kerd. The
Hatening Far, rheagh sopvineed &f ihe min-
errily af théess aligpere. A hiv I8 doikl as
{a ust what they are singing—what wobéas,
what ehords, whal Fhyrime,

Jual aihy AMr, Dhpldler goed I Par ER1A Tosd-
cilly tmmasien] sort of emdambin  {enrihing
{hnt e wuslcally amhlzoona o (e eor 1
haabially untiiibsi] ) i@ beyamil Se. T el
Engileh  Singere of yesras agn, the Golden
AgE  Singers on  Westmineter, ropressnt o
mnre Tanlifiny Dtk (radican &F & gosd. b=
reizilike methile hlending.

Marsover, tbe Interprefations; motabhly el
the slower worhe, seenl pewly ecomiiTee nnid
anl &l the seuse of fhe magic, The famed
“Hllver Bwan" of Gihbione & pleoe of Lha bepest
Nmpid bowwly, |8 reEel af hih dEagger bk )
v eraw], m vibrafo-ridden thee tha msarvel-

ogm Crfbbons barmonles ore sy Endae
slandahi. WhyT
Tk e kedp Thiw crititdems sn a preper

¥el—Doeller ramatngs p Hos mnelclan sud his
ringere &0 morhing sn gross &8 14 wing N n
Eat ar oot-Of-fane mansar. Tha  treabld =
nob whthi o rhedr dars Bag I the Yopeal seamil
e, @lua tho Dellar ponchani for oefldas-
tended  meer-liomaniicising.

ghonlil edil thar the wmberophéng ratpee
lig capitionnils heill ere A closepn meoord
ing &f sidh o group com;, e 1 knew ta wy
o e, produee an ofMecr of fibor @lisasdhlsa
Thnt la exezperntedl bevead dhe aotgal sogesl.
Perhaps the Deller Coneart woffers from 08
aflvlked mirromhomimg

Boch: Conteter Ma, 31 “"Dear Himmal

lachtl,” Ma. 70 “Wachal, Betet® Folbar-

mayer, Kmentl, Mavar-Walfing, Wien,

Barry, Foster) Akademie Cholr, Vienna
State Opero Orch. Prohoska.

Vonguard BG &15 mana

Tewa lovely caniatas dane up by fwlb-nboom

Lndtriam 81yl with fop Awstvlan talens #o
the Inpd perts aud ihe nebly wellly Aradesin

AUDIO = JUNME, 1962



Chodr I1s Ihe eleseal poriloss—yon can'l g8
wrong bore, though ud In il capinda per
formances tharn afe ssaingnis of Jeas ihamn
WAeal roslestion of the now<TMMauls suale
Hanghow; the Aksdemin’s melilpls vihrato
dbes nof aflem eein 1o nmney i the Aoe mp-
Wilpibaklp anid earnest wimeeeliy belilad  the
ginglng (plor the solld Bsdrsmital enppori
In this mrFt of mesle) makes Che seme vleny,
the mesmpwhal hanvr Austcinn appronek secms
Appropriste Is fwe 18elenlng i ome 3 gratefnl
for the dBainee of (be deiving dronmics Leard
i T, H performnmeea

Purcalh Fowr Sulies for String Qrchasiro,
Chambes Orch. of the Herferd Swm-
pheny, Fritz Makler,

Vanguord BGS 5032 pores

Vangunril's  cecariliigs gendealls are om
wuch B Blak lavel fhat 1 hate &0 reesri te
eFitldlam, it here Il piomA  DoecEanRye--0a)
pvarpohe oan be paebect all The s

Cutwardly, this |s & fine project anil
woriliy, The orocfl -Swites nes  palpnanily
superh maople, namatelead In The #nklr sial-
el Miardture of fhe pociod. The o chambor
orchestro e of e #lghit #l=e for their fro-
Lctlon, tho ncovatios wre lovely and the re
cordimp la superh,

Only  thg  performanece {8 wromng—vary
wrong Here b the ald, pre-"umtentld” aixln
of playing dn{ieg back to the turn of the
el and spparently hended dowa is Me
Makler apd Lie musicling ssehnmgesl), oa
munleright ‘blindere—an i folklng Bl hap-
pidsd fn Phe Taad Bitr-odd orears! Ondes.
genunly wrong “Feesch' dattad Agueas, plared
fi 1o Blokowsst. Thar nld-faslianed] esavicilisn
et 210 il “omplent” mosie, whes rapdd,
ahourld B plaved with & pounding. marcale
tent, misun plrasleg, hasgkner nlong Heke o
many henvy frélpht enrs posnding the Falls
Uty rimnrde andleg with 0 sgnteced. “ugh®
pat of the Elghtesn Minaties.

Let's say quiekly, that Ekpen sha  fren’
pAFHenERE]Y enprersent writh Ynld" musle fon
i hondeeldl  theosEmomil  er &6 fecsnde)  will
pralally e nepaiagd Ly thesé mowchronleme
wndl thiee will bw whls open o the etermally
bevely blandishments &f Durcell Limself, ihe
Inimikrhilé. But eksda wlig hove Beae al iz
owh abont playing stybe hod hettér stay Bwny
Thew'll Lol oF sSlHmds, or meksely be  wn
Aayed, 4t Mr, Mahler's musscn] BlEndders

Tha fonp Suites, nll darivel ar frean Tae-
aefl'A Atage wearkas “Ahlgladee™ "ha sl
Benw," “The Gordlan Ksob Untled'” gad “The
Tirtnues W™ ITo o and yod will hpef THa
arlginal thpet [ Beulnsin Beltten's "Yrong
Perann®s Oudide fo s Orcheatra",

ltalian Music of the Renabsance, Chair
and Salaiwis of the Polifonica Ambrasiona,
Meni Gleieppe Blalla,

Vanguard BG 523 mans

Thid ' perhinps the woral hlopper of &
disg of 15m type minew the Tenltan monstioalties
of enfly mosle et Yoz bropghf awl Fears
eeo—nkil Fersetly Tokoenisd,

Tt In mbe meerrdy dhing Theee Tinlbeies, 1kn
st mney of thele ssllengues 0 tae lindbness
e e 2l Efpala R EppEsCaraes Bitla, ldke
b dritnion ehoras fros =TI Trovacord™, et sf
a vafy previacdnl opery howes | They have ©
clght i& ihelr vl cencepibon sl "Henale
minta” dcyks, even 0 I A8 BHulitinpsishdble
frass belnmlpers, Whol Feally conmii ia Thal
thrss perfomoern Eing  outrhgaiilsty ont of
bany, ne wedl e wElh & slirkerimg YElirmto
Hikdel larh of giigemibis

Bi¥ln 18 owe thing, pinis soslend soourssy
ls mrigghed, Tha Ol ahard  unaddompnmlaid
Ifem am Ehils repsdd Hnts ¥riieells & whobe
tome b A cosiple af minnled, The gacosedlig
nemilinre dnilisad to sy dlemplly, pd Phoigh
fhs Einpers Bl sewer gs oieth ag honel - &
whard B profes lmns. Tew of teelt hinrinoslas
[ 941

Bltice my own ghofsl jeoip 0l Anerichs
AELEl e 0% aleg thld exme wori of mrikle
faF n Rell hawe or &n widkolil picels d8ylnmas,
I'm I A piebtlois o #ear] witk BoFfer. 1
LT

Triee Roligion and Oiher Blues; Baollods
and Folk Sangs. Erik Darling.
Vanguord ViS $098 mano

Vingmards imbgiln folk msle progonm has
Eein  smarmadisly sopoossful; Al &R both

AUDIDO = JUNE, 1962

aides of & wery parmow lime, thet wivieh dl-
vider “autheni|e™ folk music Fesm “'papulise™
Tndked. e zpecind Vanguard ricfve b 1¢_-.|
walk this lkné siralght down the  mlddbs—
though some critbes will push the company
liglile, ascordbag fo their palsts of view, The
plbistanding Vangnard hrank-thirongh {a {hig
fukhton was with the fabaloss Weavers wha
made blgtime sil over the place. Bl otikers

lave [oallowsd |||‘-unp. kelnillng ihe  mbw-

fmena Jean Barz (who leaves me cold ar
far mm siFling & someerned].

Dnrlleg B mesrdf the pote il u!‘ H11:
line than some, bot BeTl go far. Mo dor
bass o= fhl Jdise, which |n fhaas Snyw I-.| h'i
Fnideitban  af pusiiy like the drivem smnow, |
Bt the pecmliarly nassl seronmidmg, hooking
Lhariime dvive, Flght saf &F ile mosniaise vin
the Wg city, will tarry anthedy on o redims
of pleasoee, populer &r ptherwie Hasjo and
Twelve-airimg gulkas, sa,

Whnat b mokt plrasast absi® 4 Datllng sea-
fhaty Dke this by the gently Eorgrale aniire
that emerfes. withle Bhe Bigsly |sdYebdual
Daeling wryle. Ha doess’t acfunlly take of
hils famags elkeagned, Trom Lead Belly
Waady Guihrie and DHnd Stnny Terry. Thiy
ADEEs 08 peap  rapaiahiy awer Dle ghasldsr o
be mimpe, deadpan. A renl masier of srle ihis
ey

The Greenbrier Boys.
Venguard VRS 9104 mana

Flzre | Yanruard sbming ever ma discreeily
tswnrds ihe blg-thme, <& e hecle af [he
Wenvers, Thbe nhe frabufes & moddsl Lol ve-
miriakesbls dooble bera ‘war down on The
pritony, D= juke bexss IC'f boom predletebiy,
Ok homas LI-N systema [0 gota oid of the way
wery micely,

Thesn three wry-feesd ity boys are almin’
tor e, %ol thir Etiel falide well 1 Tha
suthentle =chpol of theught. One of them
dope e ok, e a ewitably WiOSE0yish tone
af volee, Fhe aktbers harmanize now asl Phen
tnd ail of them plny—hanis, mapdalin, puitar
—wilh axtPaine pEperlle. Au  sld-Fashkens)
thddlay Jolng 1s dnce ih ewhils. Preba®ly mit
ather sotloge kil

Asihssile ar na, Chs main crashle whh
thln flec (amd ite boet Juke bod mjipesl) Be
5 cerraln smnenses nndd doiness. Most of she
pipnes avy prally gy, Uedngh wall b gsted
oml |m the playing anl winging

Sheshano Deman; Orch, conducted Elvo.
kum Shapira.
Vanguard VS0 2103 steres

Vanganrda JTarasll depariment tm a4 fvely
ooe Tils ferching contralio efnge a  preas-
sevifon of eurrent Tevecl] produstlon with oune
of  théss pam-afwle Jarasdll ewalecd, oeniliniog
ihe timelesn Oriehs with remsasiE of the
Wit Lhat heve alreads endedred Deraddl pops
amil fube made (fhs Qime TRba=, mare or Tesi)
1a warlilwride Sjztpmpra. Bhe @lnps londly &ndd
throigh lier nosd, o thin, briiliagt Loons fobar
withomr viheatn, witerle unblEe e eultored
Wealeri-trelnpd voios, wielher night Ius ar
ol Eiyle,

The ssiiele, @l Gskx half eafisallileied, #l-
ready has a daitieibive Terasll Raver pr mewaf
Hetemire Ehaw, whither 1 b sleder Ofleiidl
[0 dAramae ar e saivla), ar mendndzcent of
% caniral Risrapens eafe, vegesis Manearisn
oF Vishsiess oFf Hmuglin, ar vl the EoEt -
prbalng Israsdl s3xle, o Eypd ol dmfe-and-har
mpany BRaR  dlseinsrly  sonfde ler ihe Deat
Eisdlietms Exglish, sver »6 phims Al ihege
varlptles nre lere ropresentml, 6 (o S0
whit maieoily akprmilvs Mebrew of Dnmagh,
Gimttar, «inrineds, (ad-iomn, o heberogeiesia
edsleellol, mrE WiE BB upbgE i s

ODDITIES

The Dafinliive Plana—Fomeous Comiposern
Play Their Dwn Musiz; Famaus Fanlai of |
the Pait.

Telafunkan TH 97009, $7013

Hefd 1m Hhs
plnmn mgElic, wnd ssne 6f ihé e BlEER
rpglie™ Ehal Cotiisechls tranceribed o sdriy LT
s thES ten yesm age Differci msoders
pinko, diMerant recordiig, and the §lfedk som
parlesn af ke iWmieFsns  realleations  Pha)
avering 18 Jhops tecordinpe—Deinmay plaged

sl  Walis-2HESnH  ERTET |

l'AF AUDIO
FIDELITY,

LIMITED TIME DFFER!
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MARE REST OF THE DUKES OF DIXIELAND, VOL. 2

. . . Tremendowd  public demand {or  ALMOD
EHOELITY s specia! E.HF: ofter of The el of the
Durls o Diviafand {ndwr o colleciar's ibem) Bas
limulated thia new reigdass g The- same s
price! Bub . _ , the afe i Dimdbed] BUY MOW
AND SANE I TD §£3.00.

Monge— KFLF 1864 = Sareo—AF5E S864

NEW! b
FREE! p-»

Complele catalog—
fully iliust

with

Audie Fldelity Mecorda afe profeced wilk ik
Starecghanic Curlain o ESousd recording 16ch-
ezl and tha highest afasfard In high Thleikye
LYRILARLE AT YOUR RECGRAD SHOP, DR WRITE T;

MUCAG FROELITY, INE,; Qepl MBS,
Tr0 Devend® dvs, New Yark 15 K.Y,

41



b Dekmaer, for axgmple—wlll mia¥e &n ah
sorhing sty for thedn wiss ikl own dhe ol
CaHlombin reaternd kahn. Thay are the spme, rel
wof the aamse, The differescs help us 83 umilnr-
gianil the virlues aml the limitatioss of the
Welte-Algnos ayutom a5 perfecied back n
1063 and pul Fn wrork akisg down e greal
ceompaseras and planiea in perian, op ustll
tho #sifbriak af World War 1

The Welte-Mlgnon wam n  swperrecording
piane that took note of Tireoaly il ibe ele-
men i of o perforimnnéd, il eankil piay rhem
Bath ngaln wiith an sceurney (hai is el re-
warkille after almnst @xiy  years of  eob-
veafbnnl  tacafding, The resseling maching
dlpped earlion tode ¥arlably mEs a poal ol
Marsury—na  alecironies In ihefe dnye—iar
an indiekdinl ihiual s eoch regarale mofe,
{Ordinary ropredsding plasos [leyoi thmm Dl!
tha mame.} Thes the whoks Feego &l "rench’
Wik theored|cally wi lessl. seprodaciie i
pleybaeh. Tha plinplsy muchine rellail wp 12
W Minnes Eeyhonrd and actually “plared” i
with mrtificial Hmgees S{01 depd,  ana] mowr

wil we meed di 1t put air BiREs mETLy
ta hear Dwhiasr, Orieg, Salol-Ssfna, Alaklor,
Buepnl, playlog onge apaln.

Well, mort pesple @t sy 1t soumids (aise
Tii i -siiflons way AF i falee—8mt to pin dewn
i Baw beon toogh proklem, My own Ceeling
i thit meiiel hmié oo 06 wiih the fedallbng,
the modl difienit aubilefy &n reprodoos, soes
the pinnlal’s Taot aftes “hal-pedais”. sdinst
Ing by anr fo ifof (ha sounds te nn o #wect
ilagren w1 expresal vepese

T meinm {& be right; tfhe Thibwasy plaied
b - thess  pwn  difeseal  reeondiags a¥ef e
wents fpmrd, though frein the anmd masier
feiatilings, |8 clensly ael the dama b respect
o elirily #f defnitksn, The Telafunken poidal
{se 1a less himered, foF @ mEeR more neitiral
gind mslegl seond Ban In the earlksr Calom
lild phaying. Evidently thore are silleiments
ihaf can b meds, wiEkin the musieal Jailg-
manl of ihp presest<Ey operadsT,

The new reeocdings are cleansr, atsaiier |5
pibth and em mmch . Smproged. ssrfvees—ah
pirrely LIF faciore The pland |s leariy n

WHAT GOES ON UHDEE.IHIS COVER IS YOUR BUSINESS!

The view above, of the disassembled Newmann U-67 condensge micro-
phoge, is one of the rmre oocasions you'll have o inspect its inner as-
sembly.. . (onless ¥ou can't pegiss o
operates victually service-fren. Reasons why! Design innovations per-
fecred after 30 years of extensive rescarch, Here are a few:

TWa MYLER® MAFHRAEWE Palyestee foil
wlih- dvaparation depesited gold, foems
each af the two dapheagos. (o off cceivn
resiggaiee 10 hesr, mokmee, and aging
gives it langeviny fae Beyond the limis-
tioag af commanly wied maccrials,
PRINTED QWCUITS Shock damiage and ln-
ucabiliey are not for the 1LGT. Printed
cirnoes are wseil where l'l‘."l'll|l|l]'¢ﬂlﬂ$..

temptacion) becanse the U-67

GRID CIRGUIT COMPOMENT PROTEOTION As
a dalegnard againsr humidiey, all bnpue
tompanents are eacapsulaed in kajgh
reskirancs silicon conpaond.

EF B8 TUBE/ " Gardeén-Yariety" plug-in EF
B pube, replacenble by aser; aclieves
outgianding lownaiie performince
withour microphanics, Tube socket ia
of Teflan.*

To such developmenss add the mose vertatile operaving facilicies ever
built inte one microphoné . .. switch contralled directional characcers

iatics {all chrea

trerng ), wodea-miuaid bass cut-off swinch, nnd overload
proteceion swirch for extreme closs-up miking, These separite com

sation possibilities and ie foalproof consrructlon, make che U-67 the
mose funcrional and the mosc desirable srudio microphone available.
Professional ned: $435, ac your franchised professional equipmenc dealer,

For complate specifications

ad more detailt on the UL6T, regaen bullerin -,

GoTH A M ._Aljtf}_l_ﬂ _G_GHPGH{TIE}H

2 Wil 44 Stresl, Mew York 36, Maw Yark (212) €O 54111
|n Cupdde L W, Weeds & Ca., Bos VI8, Dan Mills, Darsils

ilkla'l &

differant ond snd W In beiter fecarbed In i
new serhen. Lhowgh siefes meoowding wauld
hnww addod on oreally up-ro=lape tomcs,

Waltzas frem Old Vienna, (Jossf, Jo-
honn Strouss; Jessph Lonner) Alexander
Schnefder, with siring guariel.
Calimbio M5 6314 sterea
(hono: MLET 1 &)

This I a repent perfarmance, b 1 peonmber
wall, & hetch af oMl wxitpes dane ilp L o8
ehapesl fnshion by & Esaall sols exombln of
alriage, b plece oF the wmigl TiTge archiesirs
Aldexander  HBehndfilér 15 tho. tmpreingin Tor
e ocenalem mid ine wnls worker, foo 1le
plara &l 0 mmen

Tn faet, 1 ul::: ngure IIﬂ; 1|Ili ul::l' :Illr

alhie 1= i RAnar o YO LLERE | 4
L!:rt:hn—u—t:_}:r nklmshr, '.'i"r'hH.tT Trampler,
Panl YWalfe. and Jalfis Tavine oa e denhle
hns# |he coblal. For hundreds of measises nfl
naiy of them et to do (8 ke lose poe Rinde
wf the waltr ease-pah-pel, Jurl pal-pih,
pab-pak, ad fnfmbtom; pwie a0d over agals.
while fhp hellliest Me Scheeider plere tha
waliwes-profer,

Except for the two Jolians Stoinss wailizea
amiling ack glde, the mueic s oofamiline ke
Lamwner plices sowmilag  rether Schmbertian,
thongh he was pallsd (e "Blasart of ilance
wEslc” mecerling te Colmmbia®™ oofes

The Mogic of ihe Balle
Mercury SR 90189 wteres

I grebbad fhis sng sagerly, Lhawing Mai.
eury's perelhant for extrasrdinsey sound af-
fecie—T sxpecied a hatisry of rimpingad e
changes, 210, marbe Mussian meavhe Dritkh,
maiha &nl of an Il dompla oF ermcthing.
[ dium't Yook clossly epoogh ut bhe Jnlin], AN
pon o geb hare ln m ok of Father senetimonious
liywss, honmed &0U ab HITn-elais FRRS—Fo0
eam #re the whiies of 1he Ell-ringer's gve-

balle—on the Lanre Spsfllman Bockelfelier
Mamarisl Carillon af The Fiwsrsile Chierch
ln’ Bew Vark.

The B snd the aterese are terrife Fut the
Harmea] - saund of thess hymies Booreselved
frsm afar, dowin helow, and oo |Sfondded ;| thin
Hlowtiap i & mmal dlaterilon  eqmlvelénd is
wlanding Teadide a brase of organ pipos Asring
i Pllgrpun peroraiion. Marbe the thimeg to
e b o Jack py rmir londapesker sto (ha
Fead apdl play bemEmns for (B nolghbard The
mare dlsrank they are, the hpttor

{iame vs Phink of M, Chava's 0 Slosly o
marelRl dedannd for hell piverds, to Le played
thrompl large Ioudapeakers uatafled Is (e
vipagquenl 2dEureh  sfexmdos. Mlerrary inay well
fleas up oo vhis sped

EIGC COMPOSERS

Btravimihy Conduecls Stravinghy=The Fire
bird (erig. venien, camplota hallet],
Calumblo M5 6320 sedea
{monoy ML 57281
Sirovinsky Conduels Skrovingky—teiran-
ehka (1947 ravislon, camplode ballal),
Calumbls MS 5332 siered
imeno: ML 57231
lgor Swavinsky Comduets, 1947, [Meves
menis far Piona and Seh., Dauble Conan;
Epitophium far Fluie, Clarinat ond Horp;
Qicked for Windsy L'Histalrs du Saldan}
Colwmbio MS 8272 starea
‘imma: ML TATE
(Al above with Calumbin

Symphony Opch.}

Calnmbia |8 enmpyr—bis bop for & long
P, Fhaod i 1La Thiries ihie pdinpany (Manmil
T®a with Siferlusky oshdocting il oo
workp=<1 a1l linve souss, Welnillng ikd firsi
Sllduteles G Boldat™, Treleity ot b mesvered
by RliA, Cabunibia bhided faa ehina ail gribasdg
P einipoaser Back. thatih predisally 1CA
reclnie e laot of anles en Lid foal
5wl Iehel. Maw edqdon The poay-al © Hreneliaky

ks apoplie top anel s gust bnvaed Hi;

Thess threa are anly & few out of tLo prize
vemsertney  Lhe Csldnibla il cai #pos of
ihln overpraiblic compoast, whn B Hiakes

{Tentinsod en page 55
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Setting the Stage for Grand Opera

Reported by: R. KATZ*

Recreating the stage mf.!'.l'.tr%: and eflects enhances

Ferfarmmn‘.ﬂ fﬂr ]

lin "Teatro Internnoional de For-

wile," peesimis  pevformnners of

the world's gprostest opevas by the
world's most renowned artists. It repre-
senls the snlminathon of o ifetime devo-
fion B0 Gpera by Hobert Horwilz, whoe
oxvieted o Moperm honse" in the lases
menl of his Philudelphia bome,

The omly “hive” performer in the Te-
olvo i Roberl Horwitz who nurrates the
libretia, AW ol the 10000 performnbees
in the vepertoive are rocopdod. Thewaigue
fentors is thul stape sebings, lighting,
and Affecls are metieilonsly reprodiaepd
Lo smulnte the peabam of the wviginal
petfarmhnes {aea Fir. 1),

Tpelnded 10 the reperteice am pesrely
all af tho resordings of Enrmeo Carnss,
Juast Bjoerling, Jobn MeClopinuolk, el
tie Melba, Alma Glosk, Titis Bufo, Ma-
rip Nomvil—in fact, many of Ehe groat
epern fonondings wmads in the pasl 50
yones, Some ged fooraen thit oo more
thon twelve cols are in gxiatence,

The andience arrives o poenive o warm
wileome by the Horwite Tamily. They
ara escorted throngh o pins-pondlled door
bearing & plagoe nsarhed “Teatro Ine
ternneional e Horwite” Descenifing n
stairense along & velvet vope, they miler
the Teatro [tsalf, They ave presented
with apesially propared and pricted pro-
grammes, and shown to yed plush theatos
suile henentl walls slpdded with phetas
of opors “Erests.'t

Ax the andienoe scttles hack, Hhe ar-
shostra &8 Beard luning wupe Smidenly
there s sibenes. The Hights ding, amgd re-
soyvdnd spplonkss apoonsees that the son-
ducter bps slapped wp to the podiom,
and e performanes iz about to-hegn,

Roliprt Horwite sleps i o spoblight
in fiont of the stoge. He weloomes the
andiones, giveas a8 beief bistory of the
evpning’s apers, and ovtlines the setion
af the patite plol. The spoiligpht fades
Thore 18 & rustle of anbicipation in Ehe
nidienes.

Ag tho first bara of musie swoll theoegh
tha Teatra, the gold-hepided; redvelvel
sleitiis rises an o amineitoee staes, The
slagn Tights comwe np oo & prosiee replicn
of the stoge of New York's Melrapolitan
Oipera Hopse,

= Anolhor opand 0T,

AUDIO = JUMNE, 1362

5 pera laver

The sesnwry s chamgol durriyge yter-
imdsziong. ANl of the light coes, set ¢oes,
curinin mes, oad so on dre lsted with
dotailed aeenrncy Gn a sthgemanagers
mig-shest  Foory . pesformmpes & limed
w0 Llent Iig'llﬁn;; nnd thor o sets cronr nk
tho propei tavment. Horwitz, with an
nadistapt, opevntel Wiese effects from =
eontral board,

The eonge of efects = nnegally vars
fed: the set ean be made to appane
wreaihed in fames; Fog blows pornss the
barren heath whiere thres witches await
Mreheth ; snow falls an Mimil abd Hu-
dolphe's Pars in “La Bobems | rain,
thomder, hizhiping, night and day en-
hanee the reakism.

The seenery (& built to seale in nactbeu-
bons deluil, Pliofographs af sets in the
worlil's major opera honses arve ased &s
muodels  Hothing iz emiitad, T2 anlique
tornitare 15 cplied for, carcind roplicas
of ‘anch piecs are painstakingly corved,
paintad, and uplielsterad by hand, A
magnifteent chondelier haz besn nszemi-
baled,

The stagn was pompleted in 1051,
Bivee preparation time i= s grest, the
namboy of peelormnneed i [mited b foar
cich season. Also, an eperabo “surprise
party” & given enmuslly. The Ssurprise
parly"™ i=-a potpourri of the ravest seloe-
tiepa fram the Tentro libenry. This sea-
sou's “surprise party” incloded & per
formanee of Aot LI, Beene 2 of “Munon
Tesennt” by Puesind; Eor which the chifini-
idoliar was made

The Teuteo’s 30 zants nee plwiys re-
sorvedl long mm advapes 'Theve are Joms
waiting Huta of pérsans who wish to at-
tend  pErCormances, Reqnesis arrive oe
inelt as nitis montliz m advanes of &
perlormenoy, Many ofars of payscnt
aeg reegived and politely velused, since
e Tealps does nbl shespe adioisian,

Hopowilz's squipment inclules: two
Eleetvo-Volos Aristorral eorner euelo-
unres cooh poimng I2THXR spenkers, a
pniv of HUH. Boott 2220 mupliflais, snd
tie miw Ediplre 080 arm and enriridge.
Katurally the puirfarmanees ars “sterent

E

Flg. & Robwirt Horwite B cornfars welif

the Teatro's Musieal Coniulient, Beb

Moyes (LY, ond Ben Cohen (center), who

co-srdinoies the thaairieal fabrisi Motle
printed prograommae.

o} BT

Fig. 4. Naw the performoneed Toahe laf

of the siege is o lifesized phote of

Arturo Toscanninl, wha appears fo be

labaning intently, ond directing ihe opsro

in proagress. Hate rthe glosssncloded
turniable.
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Sapny Rollins: The Bridge
RCA Vidor LSP2527F

Hridglog e river of ik which stattal to
How whan Sonmy Balliee wWenk Ao Foluntery
piciinlals 18 a bengthy taek, B fhnte alidukd
be ne rexreld sver lanving the printed poge
o Become mmeried b e waves of s
lampleedl by his warching ehnmping tiles &R
the East ver. Tn celebratlon of ihe Eebod.
man's enter isto dhe BOA - Viewr fold omil
peawem b6 perfooming Im publle; Oanrgs Ava:
kinm smimE up 1he wholo mlory = the liner
mocer, wiil snfenbie reforedoed to 1lie #Y |-
Boble wlinfea of e Willlamekneg Bridge 5 o
plece 1o praciios- in cemplile froodsn. While
hougnets are fosard to the jar meporism far
doterliig the evenl neesmlely, Be menilan |8
mudi of Ehose gkepiked who evpfass] doigbl
thot tha anmouses] -anblntledl  would Iasi
evell f veir. Rollon surprised quite a few
ahmmrwvgts af 1ke Jngd sopn BY Saoping Al e
broken sllehce for seate fhan Lws wbcirs, b
aplie of apiefced Bl from redopd  egms
nnmbea pmal numeresn aYERCOns 16 appeay o
fangart.

Alsn  eomaddersdd wnworthy. of nofiee ars
allegaitang That Rolline simply hecame inifTadl
beenwae af mil the pubdisity bestowed en Jobhn
Colirase. Oresdts Cablman, Teic Talgliy and
Fhe rant of the tewer Jndx atatrasiopiate, An
lile efforts beiped feumd this school of Em-
peavlakiy, A6 deamad anfs §4. saEnind saing P
wetrtment om’ hin pect ot the amonnt of &b
tentinn  belog glvem lole comers Fle walld
emorga [rem BRIME, AecordlBE [0 A0w o
slgtgsl rumor, aF foom nm be worked out
something odvemeal emowgh tn. TeEvo menseal
Fivale prroggileg s kis waki, Thie hadck
gathatad mamsntum after his plligrimages o
111 |E:lll:'lh'l-mﬂ walkway on the Bridee . near
Wi Gieand Biroot hemn hecime knswn, aisd
Bla fkret return engngemont af 8 Mew Yark
inzz kol drew Theé euslows fnodpovee Ralling
ngmis wpsst all Dhe o piesswork by previmg
cinclpeiesiy that hin resraws foF LAliGE A
Fesr ware exndily e clakmisl, Inkbeddl of plat-
ting starthing Ismpovsibona, MoWss  wesd the
fntervol o conaslilore Bia faices, Fesvihilne
earlber work, amil b #iriving tontinkn styilsic
peslustion,

Bg news about (he quartot’s  Aese
atmdis fvlp 18 the naew mark Aodbind maim az n
rhayer  mither (i onmy claim o fee  growp
mifght make tp hebng mose "oy awt™ Than tha
oot one, Wed thal nayoss ean day nrdglualicy
Ao an gdvsotnroon splrlt ake Jecking, as
gulinrist Jhn Eall anid hassbet ot Crapeliaw
turn o feesd |deas olmost conmtantly, Mok
ikg |a ilome dlmply for shock effect (hough,
anl everyihing 43 (srg fhe ever-all drsign)

Dalr Tollles knosws how noreew 0 vleary
ihe hrikst'n. tlarsie symmoler won ores [he
EADFE  OOOTEELHRS ahmpe of Wall Erreel's
akragcgfiors, hot s Htle plgos elsarly 12di-
eLbeg where fhe Seclslom wini Longd wrnce-
ful cheruses of 34 MATE films s28reo B0 halp
ihe finagilnntden nlong, it eniilids even thnee
lstripra whege eopsiitutldms sfe B0 quis
Ao Bardy. o gsrond o the e vaseng gsiar
loaiing Sewnetrenm st fhe Brookira Rridge,
For from being the feed arosflve’ arikat 24
sarewmb ko the powerfel sfeeastion of W
Leldge, Holllna 18 ene of = noiabls lel =hich
tnclusles il port Fave Orann, whaoviemed tha
sumd panorking from Mroaklys Melzhtd, Boch
#rigstarey  never Agerod - peosiinenily e
aoureed ol Jewe dnepiratlos omifl wow, s
Rolllas soes=p dn Bave lepvned o lekmsn abont
form thnd will ke vlaidled sud goped axien-

nhy
That Melklmy spwayn belil fnrm in Beadthy
TeRpest ld nppacest e hie aarbler Fecardings,

-4

JAZZ and all that

CHARLES &, ROBERTION

wnd  othey fastors {mpoctant o bls Indest
wings of dcvelopmenl slodld fnk he Glaeed In
scranidary Pediion, Tmyproved breath oomtrs]
iR purEned  fheough reguldr  exesekse  mll
ilaring the vnesilen perisd, reenblizg o owe-
sxmolnted ildridinds which pay off in ihis -
eorling Heeanne of ineressamd] [ecilliy apd
grepber comimiad af Ll hoen, complaz lias
Bacomon dnchd and ate mets enslly noceealible
fir the latensr. Along with Miles Davie ani
miiEwraiia ofles madkernleen, Rallkne cmmlaes
Lomia Arviktrésg's pasilan for physfeal 13-
miam, And e popalar Imege of disslate Jaes
mustelans |8 fo knger wathl. The majarity
Totap fnbetier conditben (hreugheud (Le yenr
thae many haeshall plnyess do out of sctann,
Afphongh Molllng dses Lk (hinking i the
poslT i lilbom, b brlilges the gap ko tonal
vilnen to pevarm o the atasdards soe by sach
fullr esundded mpsters g Colancan Hawhies
wodl Do Dyss, Tum becense Parkéc’s idves
and Aechilpoés wedy BRallLg enaagh o [
gtvan priarity |» oo rensss for hin feliowsrs
tn Dolkevs thelr swn efocis cam warvive dhi
handleap of irnplsiant ase Helling i beifar
squippedl tham evur & gel n mbERiZe DeFeas,
gl dia wn wilhaut micaining hlg vobée in
the mide salerles and abrhlent ssinds coms
ginptly belog peactbend boday., Pecunps the
el pamarhakilo eXawmple yor of Mis Hamends
tomul range & i forih en A enng Hlly
Hallday inteadacil, God Mess The Ohild, In
whizh phrases ure dtlven heane wHI Fivering-
gmn forge or earveased with the temderones af
n Talinliy, Rallads dles are kapdlsl wiih @
lishtor Emieh [han befnm, bl tha slvlor ap-
mach in no leas firte nod  compelling  or
Wiheul A Aesg, Wheee Aes Tou, and Vow
Fa Eecieihling To o
Exven fEonigh the qgaarser b adniis=illy M
te kridge ‘norpoof iho rartons jyEd dbrsama, &
erakdl Enntiznen Far the righl Arpmwaery, Ad
e twn hiurl] alivmatély on thia secnedisg
are mo Moger mandees, IF Bolling ever vislis
Lird Amigeded, hs wushl da well b give Fragk
Batler -a trinl And 1f BCA Vietor wadls fo
Lk BATOIEMEGIE, EHgbnesrs mighe he detalog
i pet Np elereo equipinubd #pdd ceterd  flie
promp afler anbMnieht ew Fhe Wridgs dtsedr,
befars keblring tenns plavirs Blike aul eldlss
ta gl the rehoarmal space,

Oliver Melson: Afro/Americen Sheiches
Frestiae Stares 7325

Alfhinugh the tharge of foflbnl b= oaftm
levohal mzalost jnee tame, 1ber Are nowlure
ness wr avld in porepil of Iptedd foshioms ar
Ui el donppenien, & ey @bl uwalle m
affer pm nlnim oith Africa lo the Uile b
ant of the mmning theae dars, and es are
apimd GfF the hurred pesdessipns slfeemils «n
e shalvas, Thiz 1887 arrlval bs sdiniigediy
iegfapd] fo eateh e trenil. bab (e lessin
1= gnagEanhy Rever iHigcferpd wilh jaze oo
peni. A Hipdle made ThEn 3 PeaF aga. Pradiise
ajigsoncher’] Oflver Nalaon wiily the jden sad
nyPrAIE Enmks reinpetance Lo EesEpt The Ass
eiFnmrnl by presencing imeowHh sho'il By
L¥g of {riba]l descnignles amil uiher etlhoig
material pribered on dhe spod. Afisr  foae
masthe &f gtndy, Melman rescbid s anme
epticlipilad pd Inkn soelclaps who linsd ey
tled andd worked resthflp Inm AFrics. Fi waa
erident ihat Furppean inflisnces lind jHae:
teaps] G i maal remadEs seiiieminle, af-
freding mesely ecery mialenl amivily exsegc
the tidiionsl ngilvy dramming, Eren [hs
Huk  ledwoes e thriliss of Afrdea sikid
Amierfensi faed |8 mire  benucdl  LHAS mest
lifptisrbad of lake trp lé make o, whlsn may
cipldim the fallsee of diiie alleiopie o (oo
lilné tha dwa. By apllrclsg $ha alie mie gevem

|soides, Wilpen [sty each ity catey the
Elm.n I tnrn, cilllag an his Afrienn sonroie
maimly o contrust amd oo gxeemd tho ieiesl
lite bend Ermmewari

{me ®ery golng the romeds hae Nelees
lining up An srifa man on esch Bey mstro-
ment 3 make certala fhi arckesirs woubd
e fully wialsl  Instesd of wzlilng fs- i
lted, meveral Epnvea appiersal =0 Lhe Nt
swimlan and wers pob fa work with: svery o
glse, wwelling e moks 6 fwamep-gpns. The
febbt on Treatiges bdger ia & Mg goin e
yueehaess of the alercn versben, evan fhasigh
pnkr ssvenitsm men wers Meal for fee 1wa
remniming sessboma. Whether neohilantal ar nat,
amatg [he anTil messie sen & foli eecthon af
fronchk horas, ahd peilivie ned stk e paies,
Osly s twe eponbog parls are deovoiod fa
Afrben proper, butl Ed Shsuphpessy osd Hay
Haprelts euntinne their denm comvirestbens
wheniver nacesinfy,. with n rhyilimbe nsmist
frant hamslsl  Art Devis, The Sofiuende wf
Gobiey Jumes (oeng up both I the wrliing
amil the choloe of severml regulars from his
tamil inciiding Pattd Bewn, Mol Liston and
Jullms Watking. Hksrleg solo honate with Joq
Kewman and Jerry Dodziim, the keader alier-
safes &6 alfe mnd tenor E0¥ b0 preTe onee
mERIn that Amerida ean be promd ef the hlwee

If evervone whi IThes o fsuch of exrir
THbngisn, Big bamds, or nnsapil riytem pod-
terna buys itho reoeri, Melson may et snocher
chines fo hire tweniy musfcioms TTe corinkily
desorves i, ns this alhiesy 18 4 Tosl sirees
Erepanre,

Eddla Cenden: Chizaga And All Thai Jozzl
Verve WETC 166 (d-track UST tapa)

Tew lelevislon shows crer hdd a hagppler
saund ihan fhis reuninn of Chicage stalwnrts
Jaal winter, aml tha histmrle sveat i well
warth presacying slengslde Mrerskilo’s reterm
fe the city In the “Li®ismy Lagongds™ seriee
An n'gosil thirip@re years bave goed hy sloss
the famed Ohell beeslsns gvea e enre &f
felevielon reviewers are mitanid 4o Hthe sl
nntl mo one bothered Te polnt et that Wl
Keuie-Condnn  Chicagoans were  the ahgey
young men of the day, If Eilitle Condon o
Bepomes Fnrepid ab the medernkete, [ e usii-
ally Baciiige they. afe Eoo gealor) or averly
intelleciunl. Aa for the andry roisy mes of
tielliny. he lax aoly himeelf 16 blama for @ret
shewlog the way by meganting ottacke on the
dreiriness of pop EEnée aed the bEFtlons of
Tis ak. ATy

Favk 'Tecnediotin and Pew Wes  Bussell
wilssni] ihe Clhipage serejond, anly Jaining the
pHF' after In moved o Bew Yerk, wlilch mnr
sxpladn why netthér ia smoos i gad skl af
pnvililng ar pnviedy. Teapardes's trosshene
paving wounld mde the Walk nf Jerithao
withomt a drop of blead being shed. nmd hia
vorule mrn worll-wesry enough bo epeell alk
suwnda of tatile Hoseells mest vidlent aeron
= Ep FEgt Uig EhImGasg of threnil «n wkich &
Aarinet phreee onnm hasg apldl e) jlengn ko
Migister. Togerber they lavs anmed tbe Hghi
i e namlanted foF & Jodne mwoel of 1o
Wohel Prim for Tence

The recatillng esafom ook plage war past
midnighe, Efer eelaarssls Wt prlor 1= (he
whow, and ervorrene conocornbd  EndeEed Fo-
lnxing tmi of slght of ike peehimg eamers
ere. ‘The chorpees nre & Jiitle Jonger, apiriTe
lpkter, and tse soand & whnle ol hatter. The
four-{rnek mteren Eape gives & good liled of
what teloviaben nodbs Ahauld ke TRke by YOTT,
it -why walt ¥ Fotir or fve mbnidlag o 1850 ee
tope at recl ond con e WMied by copxing Ne-
body's Sweeidserd Moz, Chiza Sop, or nmsther
vriginal ®erslam B0 Eaniplels dhe  prodtwin,
Bl Freeman, Doh Muaggart, Thmese MéeDnrt-
laml, Gene Kropae. Joo Eilliesn, L4 Arss
sirmeg amd lbsgsam Bsdley dlso gnf feomn
nppEsrmnee, and Hay TEsR ix credired w=ith
hemndling the dnis

Connenball Adderley: in Reéw Yark

Riverside Sierne RLPRA0L

Mageni changes Wi Canisabal] A0desiee's
neramnoel broisght by lwe sbwr sapitiers. swoll-
imz rha vanks fo metier alep ped addine o
fistiacd [nseriaiiann] Bivor d6 the ald qubi-
tek's sound, Alwaye obe 1o ge Erect ta ithe
mEree, e ledear stepe inka the mld of pod-
mafe]lite By placiag the walg diviclon W tha
hande of Joe Hxwitind, o plenlet Dads thkeiy
yeurbs ngs I Yienmn, wheos e begua mmilles
ut Ehe Conmervyntory at the AZe of sevem. An
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e Jowy walte, dld =il o cstablhal 1l
Eronpe nopalariiy, requekts for &0 leasr ans
munt e amrwered derisg each ael. ped ng
new afbmme wonlil b eomiplebe witheat che in-
shalon of 8 fravkly sinied selglnnl. Eawinml
bl umloghtedly b sullsl upon o mest fu-
tuTy quedns dee by hls Awstrian bookgroumid,
liik the cnrrelp Betsacilan mopsed [om the pen
af Jhamy Hegth, Thiled nfiéer the oenstelln-
tlom Gomisd, ke tume was writen with the
Pwisarsrred  #ely dffocoe of ahe  Adderlsy
tiriibers |m miod, nmd they combiue il send
15 Inia the Mceilve orbit  esjoycd by mosh
Prukloms Bgoeeapss s This ere, and Dad
fpre. ¥nwinul prefers 1o show bow thoronphly
Anigrfeanbnnd Be o Bacoms, mukisg on apens
fng bid 85 comfipser with Scorch And Waler,
2 plunming Eloea line which ‘probably  sosd
pemeEtling 04 THaah Wasklmgies, Sinee ar
flving I thiy eonntey fapr yentd Ao, Tawlnul
worked ns thd mimger's mceomijmnist after 4
aflne with Maynard Trarguscn, and bhe fia
rlght In with the rhptkes tham of Sam Tone,
haer, snd drommer Lanis Hoayee

Tha ®xil ik 18 Yomaf Lntesf, wheso
gound on teost e In omec way concéals  his
fermor pmima &x & reabident of Detrole. Ozly
wken dowking op Maie or obas ook by &b
f23dil the exotic ldéms whileh might orlgloete
Wil & smatbvp §in of Nargh  Afrkca. - Whils
Latesf's new Jol calls for mone of hin renily
adil Mhatromenis dsel g Ao ERgsl,  esErthe
baarl of lifiited ballonss &7 rulibiag, ho
inafidgrd be dOTIF A ml dea] of wudheried
teeritory with fust o o work of his
aww mEmed Spm-onthesis. Hir main fonction
l& to preovide the exira onsesilils siengih of
# third hues, nud the groip ssties] diawa ns
sppréclable gain I8 depch to ge with tha
globnl kncreass in breadik of sirle. When
sither Cusnamball, an alia sax, or Nat om
tremped, tried am t4a sharp a cahllseatal sut,
the  pihee slips 18 & haanély - rembinder  sf
thaly gl Flarhla uplringing. The Eader
ATl KS & Lemevolent boel. [(sirodncing sach
nwlier 1m il lseatisn  seorling At the
Village Vangesrd sl saginsering hsnors
Eo to- May Fowier

Koy Starr | Cry By Might
Copitel Starea ST1681
Gerry Wipgins: Relox And Enjoy I
Coentamporary Storan 57555

The fipger who roluses 14 hoed Ler plaoisd’s
difvice ked bettor Bewnrs, s oo hecoer oritd-
ples fain hie gubned T epy aowree Gerald
Wigping Bes workod an Kny Store's dcoom-
ptiht for sord Lhdn & depnde thking Umse
ot te misiet &ther almpavy o records nmd 16
conch Marlys Aeonroe for womlist roles in
flina, Whan (lisy worry ahonl sucéera of #ak-
Ing the e Fordy, Lo oodoubtedly uties sach
ame to “relnr asd epbey LY And ke many
of Mg Brarr'n regnlar fans, ho gelie possihiy
siiggeriad & ckebge of pago af the Sarf e
cmnpllahed sn ber lfear offering, Tnatesd of
e Broasy atyle and  coreful nFFAnZCIDEaER
wnell befare barge apdion cen Iy alnbe, the aloges
wittkd with o oklfled Jnex pexcof amil directs
het pemtimontn al (he gelool lisgaliar Eroiped
m any Hvimg room. The songs sl del with
inregulied ke of erraal lvers, amd Mis
Biprr oalls ém perenselve rederves (6 make
Bellevahle meeh chemew pa Afore  Thow Yaw
Woose, Miyr Kiuda Pove, and Nel dlees Besdesa
I Lave Yoro Aanny Wiekn pleyw  sirhilmed,
i téd  Trimapet & the beokgrousd, and Haa
Waheter's tenor aex unfolds n frrie plaioe an
Lonor Men, IThul Allas - Eteer's first conesrs
seeEa ta hE pReaslsp 1l asEin okF of has
flanist, ind the resoll b kiphly remirkabls
LR

Wiggina frusspsria Tia 184808 an wocom -
niar gvar o trio @dtes, shawing o kpack dor
afi lingEpedted (Urh of phrass ahd Dever allew.
Ing poesnpes to Becoma too flark), The group
lieerd here EelE Eogather at edd Intervals,
when Nibion Tddle dredp Toe Cemfort [rom
plavimg brss oo swdio Jobs, wed  drumner
Jookie AMilla voratkome after  towriog  wlih
Horery Jamos, Wigslee careles with him &
vagnllat's praferende for fnateld] ballade. dbd
thie. ynexgevied miee torne wp agpin 1n the
gholae of twnam Oangral Jomghler would B
hanrd §§ Eny Sace clab Pallowlsg & medqusal
for Eikalibert Mevin'n Maergisass, bot Wiggioe
indmlz=s Im fthia Favortie of self-opproving
amilane phadbits withoul waltkng to be apked,
Hohodr s Hiely 1o fmegh olther, 0a & v=inging
correstive gulzkly scrnlghioma sol the popular
impreasdone ihaf the picte was meont to lEnp
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JOEEIGINinEERECORDERT
NORSE<WEST

MOUNTIES

Bamawhess Merse of i8e S80iR parnlfl & Fearly Beeed of man relgn Supreme A& good part o
thair inme war bulkl upon their devation tn duly snd thiis obility o tall the farce from the
trags. Ameriea's Apdis Desisre, sngthae hardy tireed, aro Safilohiaally SEaRching LAr and wide
e il (e BEal Bups Gs sarth ler IReir sienea brgh dellly custormrs Such e caSE with
the MAGHEFCN feres tepe recorder manufaciured by LUXOR in Mobaks, Sweden. This b aruky
ora ol the Firest values svgr presered, Medjicticnlly degigned to periormn sl of 1ha Imposiant
funcdiane withaut armacqssary Trills 1ha LucordaSHNERQN fw cdmiully Ecafled o sirEngant
gnginesring standards, in mamy medpects; Uhe LUNOR matches the periommanoe of madchimes
lit=rally codting iwice & mosh. 10 is svaliable for $279,00 fn ewvery pood Hi-Fi-Tea@es In fpwn.

THE MAGNEFON BY

LUXOR

MOTALA, SWEDEN
Sy 1T T IhiEir BT

AmeLux ELECTRONICS CORPORATION

Al Exal 42 Streed, Mew York 17, B Y.

£ 17062 AMIIUE DECTROMICE DOBP.

o

. Plosss wiite far Hlpsirpied dt::rlnmﬁl‘ :
| brathurs 1
| Amalux Elecironles Corparation !
| &0 Eaxt 42 Strewi = Mew Tork 17, WY, |
I Fauss pepd yowr frew brachure ta 1
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slage. Crediting Totwm nd relguiog bpfluspie,
Wiggine -heopin . Decbiifeal Elaplays  frodn - ode
pruring the melpdy on The Ledy Fa 4 Prgmp,
amil Arg MWeoord Slaad oL MPue Wig, {lie bane
atkglanl bielalsl, mInngss 0 eaver eveiiory
from Mande Loy Towls 1o Thelanlois Aok
flay Dm Nuns's fAns recordlog makey reliclng
1o eados s trbe fe trowlite w0 &l

Sound EMeds, Volume 3
Auvdio Fdality Sieres DESTOT1

A mgupl dfecks Jlkrnry can perdr by foo
Iurge, Juwt hecnuse the catplogne Hets o oer-
b Ebees g ne- goAfeniEs ihiat i resaeded
effapt will wllp gndetpcisd. inls a given dm-
maiis pequence. As- gound |s its puresl formi
rarely it hmes  simaifons, fhis mind sul
itme af mbsctlone frs Anils Fidelliy's 15-
brary cendinly mainly of soanda heord agelusl
i natirsl of eanllatic baskarousil The sived
0l a paseing pobice esr mbigtdes width afher
traflls nodzss nsal Elke close wp ellelr of pedes
IFlan Toeds A Babjery af M e mischines
retelsd nwny amasg all cthe other sotivity of

il wiwapagier ofles. The gqoel of orinred
mielnl suterged [rom wi ariEel meackins shog,
End e wariaud elek  Ixkerlniles kncheda @
viakr te m cudkoo clock shép, The i of A
welilnf's toreh la prereidsd &r the Wigsk of
g oAby hose pal The Beavy cranglh of An
aeafrleng aybindsr boing walbed dorgas w gon-
prete Bear, Hodifall o nccainpeatimed Dy
thundler, aity trafls oF fhe gnled fiedfin of
irech il underhrieh, The Abendesn Preving
Mrananl 16 che satting fer pistal, rifte, macline
gnm and artillesy Bre, ched down Lh (e final
Impact of  bollos striking (he Enfefe. Kew
Furk prociiles pevern] sttt sdemis, notb the
leasr of whicl B A saliwny jawrmey.

Amusg the foctrsve different offectr dte n
fiizes o wi examibe of abjare vasordal ik
it eorlllsting nokae from siher smrces IR
Fues Ehese pelitiesly pore sonumils are sahjee
i atiEl Acaisile yarlahies #E mom eondicien,
miorophene [Bacemens, ol (e nhinr af Tha
pijnEmnes)  dsed 1 pressselng anil playhael
TE g erey i wes whiy the wark of 0 s
Bilgcda man over Bndg, IF eodiplads Rrcuracy
wad BB rude, Jusc kespinz trach ef all the

FAIRCHILD 412

A0, 4128 and FAIRCHILD
Anti-Skoging Arm dodel 500
wilh S/ 2 Coefridgs

TRULY THE MOST IMPORTANT IMPROVEMENT
IN TURNTABLE DESIGN ...

DOUBLE-BELT BRIVE

EXCLUSIVE with FAIRCHILD

IIIhI II1|1 Fﬂlﬂ.‘-HILIJ A12 has 3 DOUBLE
E syalem, Resull: the world's

Fm-'ll ll.lrnhhu wilh the Jowestl possible

ramble and inssdibile and immeazurable

wiw gnd fluther. . . characteristics  Ihal

canmdl be deleclad &veén on |%e most

wensiion  measering insliumants! The

FRIRGHILD doutils bell ditve provides

double lsalation between

ihe turntshle and the

“Inchad Tn speed” of the

gyachranous mofar,

R =L UL TR T

Wikh Exeluzive
DOUBLE-EELT DRIVE

gradual siep down ralés hefween mobor
and fuirn disglezell piilems have &
slep down ratig of 15 wilth & serious
Canmca of wow luttef due 19 this great
differenta. The double-bal] £12 hey two
step-dovm ratios of 104 and 1:13.5, Thase
{wa produal slep-diwn raloos; Melesd of
one Severn shipdowr, accoent for Hhe
immegsurable wos o and
Flutlar characteristics of
the 412

® Complemanking Ehese

® The low, low mumble
charachematics of e 412

| H_,_ <+ fwo fzatures iz a robost,
T, slurdy sweeall desipn en-
s hanced with an 8 b

ezlh

can be undarsiood b
raferfing b the Blﬂﬂ!rl[:l{
aquivalent diagram of th
412 showm here This dugr:m iMaatrates
how e goshile bell diive system actualsy
provides = zeries of bew pazs fillaes . .
rumbés Mless. Thase built-in machanical
ramble 1iliers gliminale the need fo
use ruskde fillers In ifier with
their resultand restriclion of the lew fre-
quencies én plavhack

o jind, the doulde bolt drive allows mare

FAIRCHILD

FAIRCHRLD RECORTING EQUIPMENT CORP., 10-40 45TH AVE., LONG ISLAND CITY, K. Y.

45

b et

o aluminumeHlled baralibhe
Tha antire balt system of
the 412 fs hidsen from wiew, coopling
psurﬁ3|M|I1perrnsmam wilh appearance
acorplable the most  discrimingling.
The 812 grcepils all professionsl gisng- |
ards by at leasl 100%, Fach 412 Is ind}
vidually feciad and 2 pregs of tumisble
perforance is included wilk each AL
Ho wonder Fhe 412 & the most sought
ulfer Jumiable Fricad of $95.00
Ayiloble in Kin Foem (412-TK), 574,95

pemariail thmapleces woald e o aaveir s 1
peif. Mol evan Eidpay Fray la ape to ourry
guthenticler qpElte (hat: Tor, g e cholea
ol widhdeel mERtrer g prevente bere B wlila
ansliph for mily pegcileal prvpesae AT lRdAL
thi mriifelal devhess waed ee effon op esile
wre vasly lmpreved Wpan Ootstandbig ars
tiin cinnging of Meackwnafil's Bammer an anok
& Madid 0 Pard s acthon, & frolghi glava-
lar amil Wavs alovin bureer The wicren &t
i pomi cases e oprlie drivky, [rsEag npods
i frings benplr from the hackerennd while
the faipbrnd ssamll relnaling o baonry

Frans Jockson: Jogik, foss, Jasc
Phillps $ares PHESOD-013
Franz Jockson: Mo Sainla
Pinnocle PLP1O2

The perdoral acdvicy of Frane Jackenn e
recaritlsg enpineer in belkall of his Opiginal
Tusg All Biars 4= Nually paying af. om oiher
Lubele healdes s o, In ddditbon §6 apigeans-
g uil thp (nidal e &0 Philips reledésss 1n
thie toantry, the banl wiE be wepEcseniod
ahartly hy nn eacie LEF fe Riverside’s “Living
Tegonds™ verier, A ghange of aflisges Branglt
abest the Ditrodoction of the Fhllips bl
veer hase, and Meemiry WHE recolre. wliler b=
trisuidion afl pvee the warld o rolars, MeeonTy
recorded the AM Siars ped absar thives years
ngd, bt apparenily oanby & full-coele toorgoE
bl dear I jooee EPleviug I8 o stsilis pule
phe il on 1y Meep belkavipr, soa] Che Do
el guubicrans 18 belawr the level machs) ou
Jagison's retogding af the Hed dresw s
Beverdl high poimis see marked thoogh, sod
fhe band rocer alung 48 Boed wilo on Caorest
Ukop  Swew, Hich Sopclefy, ond  Weakingion
Aud Lew Swiag, Espaclaty worthy of mobte 13
Tackqon's Dun't Fergef. The Hlges, o 1rilisie
oy Mg 1HN DBroom:y. Bermle Ciagper of Uni-
varstl Reehrdleg Bomdied the dnin s oCeres
lirings ont the citrome comirssl Getiveen IR
illias's tmha asd Lawrence DHxos's linnfs.

The Acsl AN Stara TP B S0l ¢l bosd By o
elight matgin, and it kecomes avndlalile ause
mare with the traosfer of the orlginal Teeplion
eelfnan fo Jaeksan s peivacedy swnsl Mupeis
Ltel, The clovissfiar  esfvod  slécirosits
trnkning during Werkl War IT, anel dhe #x-
perlenes same i handy wiken e meeordal Hob
Hhalfoer's § wolo adl Boger Faod Hiswp,
atdd Al Wrnn pinsing trombose on APy Efrui.
Higren ar tgd, Lrpditinaslied fane will ad
wathing tn ceampdain nksut fo the sooimd

Turk Murphy: Ler The Good Times Raoll
RCA Vidhor LEF2S01

Whie ravienliaie ma losger moks n hig
nales o pring, this mowcal blswp frean . San
Francieen s lond eogugh te keep the move-
mant fren i(¥lig st for seems Llmse tn folme.
The resson Gor the ertra decibels bs 2 gebialze
eRflagre, hrouzshi Hye spdd Rlcking inpe the
gtudle L tonr regally eo Tiger Moy Dépcribed
na o perinile membsr @f the species. tha besst
wokthe 3 more 30 josngs nmil 0sn b fFaRe-
portdd by s amolier vebicle than arcamBait or
Flrens wazon, As T usis esmpsesacd ol fis
wtead of sienwm, che Fnglneers hod to contenil
witli- nn srplosive deire molor, Anyiling Ly
Il 1= acFeem sl B the Bagksthidol femdalas
tg b= covierald np hr uxkrn farcalul phyihg
from - Turk Murphy's bearty craw. Hnvipg
famed 1he enbllope te [hie cxdewl, angincery
Al Sekraiti anid Dick Gurdedsy procssl ia prod
It Futs dlerea sdtion, Despartiig snstizh mation
ti e §F suce wone atop & civertEar eoming
artalml The Bengl og Faddio-TEResdin" Aleag,
Pate: Chato. plamisf in the scxtier, slso takeas
pharge &F Lha Silded wreraerlon, wnd ol
Shart echakd. ok oar with an answering
Illow oo nba. Clonvinetar eb Hules sairclise
Dk ABpYEAS s0T To Telw bioow ke Sang, Ik 8
len darrangpimen! wiloh gives the Kurt Waill
tune the same lnppr bent Losls Arnaimeg
received (e Murphy fo mnkd & hisdssilsr of
Mack Tk Kmila

Lénk the efllkefn's weloomd B8 worhi @nk,
Mirpliy puts Lhe movelty hotrnmsess mwnr
Aftey cliree musshors ol géra down e (ke
wrlairs reviwallar Business o sshagilng away
ihe cabrrdla an Ternible MEwse, Bdrwirin’ SFIEN
Epmuo grienus, el WAL Man Mrse Sharing
haminrd wikth [d [Fmbanit i0 Nreio O peom,
n carnatiet wiho  kaowas &l ths  treditions]
Brea¥a andd B Tew fiorw oo of Kl etea. Te tee:
Pt tho phetiare a0 The bad on kome gronnds
nt Enrthguake Mclipon's In the Bay o
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vocalint Pot Yoskos &dsey 0 fhe fore and
npplisa her epecla] hrend of valoside fieslon
i Mg Bwrier dad Egg Wax, and Li=eiame
Rosd, But the unhflied sfar of the show in the
valllope, and Ehe asoser 16 returas the beteor.

Poul Boking: Micksal Mesic
Audie Fidelily Sterma AFSDS9E60
Five £onig may. ond pa very far enday, bal
ihe 1200 sdiah busd nickele an the cover of
ihiln altmm would ellser stirl s AnbsEaniial
bamk deodial & boy n oterm in Poderal peil-
tuntinry for econnferiditing A plala ardinary
nieked, hawavar, 1B @1l Gepal tepder B EAY
Mimeter Village, & tonrisl sptructisn o Sikes-
tun, MEsunel, gud homo of the world's Iargest
eollection of oll Aimes Amesoilc mwosie me-
bt 17an] Eavime, 0 relired methue|eal om=
gimtor, hustad dewn and tepaired the fneteo-
mentn a0 hohby, thén Lk upon he Llea of
Lullifing o vikage tn mmt a réaf pver bia pelk
In the dnlcraces of astbestseiiy, he o harndly
ImeTeasn i eost of dn IteEm Wwhisn ShrF SREE
marg A pricedixing policy ot eodaded Ly
vignrs, caémby lhate, newspnpess amil other
preduets thnd once sold foF o nickel. OF coures,
|&lhiloe wirwek the compeling $kebix o
dusicy keverd] yokrd agh.
Hiperbafly wpeaking, the  slkkeledesn
stomidn midwar betodan (e oliler cnrousel]
gud the ssvolipresint fokshas Wiilsa wma¥ing

Thiz adveriseoent i3 reprisvged from JoUIMAL OF TIE SOCTETY OF MOTION
FICTUIE AN T EVISEON ENGINEERS and TOURMAL DF THE 3000
UMGIMEERIMG SocirTy for the hesefin of aling readers
terfoudly cinpaged i guality microphone ppplicarone

1/he superiority of new Altec
Dynamic Microphones is all the
more amazing when you discover
their moderate price!

There are six dynamic microphones in Altec’s new profes-
sional studio series. Each sets new standards of performance
and durability in its ¢lass. Each offers distinctive features
of signihcant value to the professional user, especially since
the highest price model is yours for under $100.00! Let's
take a look at some of these features:

@E@@F of TL;.'_'.:;::"I.'.,'.'.'.' Uﬁr"-','.'.','.'.',".'?.'_._

amall afaori fe provide for wiekly hil semga, T - R e e Ty
the manufeetuceid ol 1oyt koes strenst Al Superior Performance @ fie s d :
curront tremidl peil eften Wit b Bpes - 1 | i | £ { |
reate nind fenid bn eqronsele For eoample, tlie Each Alies 6244 Chmimidi- - T 1 1l fradal
péqularify of fraveling mingtred Bhiowe le T rechiomil and GB5A Cardi- = E'_T : | I —— TR
frerod by the Hngore B, Wik AR ity okl Mie Fﬂ-ﬂa'l b ke e sdawgan B e . ha gl n-+1--|*h

ghied b 13345 Esalpped €140 milcke Rcbumipd
Er ymuiisstbis capnkle of (on Alrokes per ko
wisll, Vhe hinake plnre foer sdzinga fpr & Codel
of 44 ngdae. The Wirlitmer Fabcinaiar, af
erchpgten pleng, Tinasta HRE vislin nnd 32 e
plpde Tha Dakise Spxebel, neacmbied by cha
prowtlefur From fodr NiSgreanl mackios, son-
tales b gi-nate orean manoal. The Mipiery
Lavie nal tha RBed Ko 1. Speninls hoth ibelode
mandnlin wnd x¥lapliphe attackmenis AL Toe:
HiFg foesusidan of varlour sords ned szes wad
tampss nre brigh sud ey on slsfl men-al-
Ihg-cdiiiury véoes as Ning Codliam, Gebrgle
Otoept Aeating, sod Ovee The Waupce Cop-
cenlluy ibe wechinita Furslvad never eniereld
e ehpEineaes Emisd, and EEE  preparaiary
eropkl nmil prodsn ued BI focerdel brand
uteresy Before the sctlion gote nmloeseay,

Jo Siofford: American Folk Songe

you with s own cereified
calibradion curve ke om
a Briel & Kjacr Graphic Recarder
fn ihe éntire prafessional feld,  ihis
prociive & walqng wirh Aliec, The ane
shown heve is yypical of the 6544, The
CUMYE Vol receive mves visnal proof of
the reowirkahbly smiath redponse pro-
wilad by your Alec Misrophone,
BALANGED PAIRE FOR STEREQD: For ireren
work, any poieal GE4A or 8854 Mizre.
rhotésis perfedily malched in periormi.
apce choracieristice. The-ealibratlan
curves offei’ rapid means of assuring
youresht of this halance

DESIGHED FOR EIGOROHS PROFESSIOMAL
USKBE: The excluriee simtired brawse

metals prinding mill i peed be Onby
Alize gifers vhis phsslute praseciton
sgainsl the grodual degradziion of
quality common In ardinkry. mieto-
phones fhat cafi’l prevent dust; mok
iurs, and minure ferrois panicdes from
resliching diaphregm movemen

Also fenfiared are diaplrepmy af in-
derrrucitide polvésier HaE canned he
damoged by blasis, shock, mmpdct =
designed :pu:i_ﬁl::l!y for rigorons oinge
bn any’ professionsl appleations.

EXCLUSIVE BLTEC MACAAPHONE EXCHAMGE
POLICY : Afier expiraiion af normal fall
ar guargniee, Yo may ﬂ':{'hlﬂﬂl Al

Coplial Sienis STT653 Jver positively bars all forcign matier. noperative microphone for & compar-
Burl Ivesz Sangs OF Tho 'Wasi Allgc Microphomes may be wsed ahle n=w undl ai a fraction of priginal
Decca Siersg DLT41TS gafely in any divaiion the professional cost. Tlis Aliee palicy 12 unbqoe in the

Hinen folk aimging s sow bip besiuess, guite
i fow pop slogere tnke an ecoeebonal Blar Im
sl feld, Ehrrety wetiiog en cxnmphs thet oss
lie folbaited |51 toveras Jast ag enslly. fa Binl-
Tl b onn rodent eomvori, baving Sdde foraye
In it dlredtion before dering Frogmend veh-
fmieg oiriabis Eer weanl o calegory. A singer
whea réfoees (0 le jpesabalad, aha bringm &
lielekr amdl cheartal air 16 nay musleal hrniclh
on whicli she happeas 16 bo perched at ihe
monkint, Her intemtbons seem (0 be Enlirely
fricudly thka #ime, asd Flval lady . songacérsd
need nad kacammo alormei 1 1he palit af Nying
disepsdr e e Wonila, Teafend, They hnd betier
Meten &nd lemrn sEsmrance, &r o faw new
prlcke, whicn Mkas Seni@arid £I1u the sarrouod-
Img conmtrmmlde wih aows of Darlara dles,
0l dae Clark, anil Fhe Wightimpale, Husband
Paml Wealon  falle qidty patirolly fote the
rale al pilsidrimg male o Phe balladd, ondiet-
Ig v chele of arrimps snd woodwleds 1= (e
tnokgrenfd, Tho Hrelee tumes are mectnled
by the Lnsjs plocklzg of Jés dlaphba

Tiifl Ivea hegam toinglmpg fofk musde to {he

industry; ofered s belier serve micro-

eagineer finds himzeli; not oaly in'a
phane see.

protecied sindie, bur anywhere — &

ALTEG BASA CARDIDID MICRE/BOME
gt ot ALELE Biad doos Nk
Frivgupncy Aespanne; 40 1o 15,0580 pyoes = Qutpail
Impedanced 30050 |502050, 20,000 o o
Liniul; —E4 dhie L m ¢ Discrimnioabiin
i rape franl-to-tack, 20 db = Mam — 170 48
(Raf.: b0 Gauss) Frize Ji6.08

ALTED &4 OMNIDIRECTIOHAL MICEOFHONE

Froguiney Reapeisa; 19 [0 20,000 ipshed & daitpul

Ot Lorols 5k Sl LH Ry e v ey 12D
P - - j da

& trety 10 Gantr T Whiens $41.00 nat

lo st pogiseimmg duindy, ol e stnm| Hls

naf

Y —————— — — ——— — —

il [ higledl in yowr Tolew Fapea) of wiiie Bl asiq

— e ———

ALTEC LANSING
CORPORATION

& BUBSIDIANY  OF LiNo-TEMGE SIGRE, LhE
1515 Saoln Wanshastar uanue, Anahaim Caldandy

poophe &6 lamg ngn hal sbawl (e anly. chal-
bemse beft b to dry bBeallng teedage hldde al
Pl ATl pame, Mor ooly doss ke aray abrensl
of pojralne wiyies; Bat ha alften tuens his knawl
ddge of sones and audlenges o creaiing mew
Ereudi 21§ by Rimaelf, Whenever this TElEran
pinces among e Lojp fardy wlh seags Hke :
A Lfrele Didy Tear, the vwlctary |s sume énb-
wolatbpi uF 008 Vi plins s oow prevalenl e
toklk mutie Comajuliiors w51 Nad ‘sllidag
Frigndly b L% npproach ba weatora sobgs. e
e pukdthwd [hd Hollywood smel  televiilon
hrpmdl of eewpokd overy Vee ad ke The
fMlpom fa On The Smpe, Cool Waler, nnd
Megaoall Kove. Slereo  weeps the  asolhieg
chnrsl Zroup w0 oTespeaiin]l deiapee E. A

KLTEC S5EA LAVALIER MICROFHONE

Fraguency Mecgatia 10 [5 30,080 erclan + Geipal
Impidance: 30,53, 150/ 750 ohms = Owipad

Lenink: — S5 ey |3 dynessemi = Hom; 120 &
Flal,) L0 Gamat) Price; §54.00 skl

%1 103
L]
Lamurny
Carp:

i A i i e A

g:"n"] ALTEC OYHAMICE PRICED FROW §18.03 = ALTEC MIMIATURE CONDIEMETN WiCRdFiORI ﬁﬂ'ﬂ“ﬂf
inireciiensl, §326,00; Osrdind, $175.00. + AHer affers & camgbabe L of microghene accaseimies |oslating
| desk and floar stards, twitchec. watl Sed bags maankl,
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WIDE
BAND

microphanes
for

STEREO
and
MONO

professional
A quality
:'_g far the
= studio and
[ | the auidio
perfectionist

W ]

Elere Saacet and Pag
BAS 51w riakotes

The new BED 200 convertible
microphene comprises two rib-
bon elements in a rotating
housing for controliable zepa:
ratian with ideal point—pickup
for multiplex compatibility,. |ts
performance  Eurpasses even
the Tamed B&O BO and 53.
Standard 200 0 impedance,
phase switch, T-M-0 swiktch; ac-
cessory matching transformer.

Write for detailled specifications

DYNACO, INC.

1912 Pewelfon Ave. =
CAQLE ADDRESS

Fhila, %, Fou.
DYMAGT, PHILA

main catognites of | hobipes, The

cofivnnbional type might embrase
sily thinzy g collesting butterflies, roe-
obids, sod posinge stouips] driving an-
figne, ears; pesemblmgp “hil-f oegs®; e
enatine Civil Wae battléa; snd Aring
off rocketlz. Around thess netivities flow
an enilless stream of mpgazines, bhonks,
pomphlats, and pewapnper articles. The
eanventional Bobbyst organizes elola,
meets in EETIRLIOTY; nrrnnges Por shows
anid| oxhibibona, dnnctimes wears |apal
ruttons, nod ofton sponds large sums of
money in pumsnit of hobby-happiness, (o
the degpair of bis bedget-miinded spouse.

The unconventional hobbies gonernlly
inwolve far less expense. Tpke fauli-
oding. Howr wo all indlge in the svery-
duy varieby of faplt-Anding, thinking of
it not as n bobby bal s & ridlex oomdi-
tioned by oiar lesde, beckprouwsd, pnd
odneation. If evalyves indo o hohby only
whon 1t lias beeomie inipersonal and e
venchel teebnieal sophkistication

Tho movie: fnnlé-feder, for cxample;
wittehios for “senms" nnd oxposure diffor-
pieed i triple-geresn Clonrwnn prosmds-
tione. He is ever an the alert for nos-
tume blogpers, n poaman Gecarrenoe in
which Che Hlm wilifor bos £ailed to naties
# shange in spparel from oo take o
the mext an n snppeasdiy | sontinuos
aeong, or. bas allawed soschroiisms b
eritp mio & higtorien] prodgction,

Bight anil sound synehronization 15 8
Pavoilte quasry of the smomstie fanli-
finder. Bocause the dinlagun and effects
of todey's movies gen sometimes recorded
altor the shooting, it i enpecially topor-
tamk Eot the mebor's dips b6 sorreapond
perbaotiy with (e words he is utiering.
Ewen when he himself hee resorded his
own part, poor lp-smelionization le-
cimies 8 prosopec-destroyer, partionleely
in elogstpa

Avpustical misnalel b 8 Eroquont com-
panion of  Fanléy lip-synchroaizaiion,
1'he fsensitive 8o roecedor ovorlooks
the faed that o sbwdio pieknp may nod
velnte to dho outdoor seone for whish it
15 recorded, A pair of sctors stapding in
nn open feald most ol be mnde bospand
a1 they worn senfed in-n-eonnd-proofed
gfdic, lonlng through poges of n seript.

The playground of the lifsrary fanli-
finder affers even more atiractions tham

an:-r-lur rpAmisG, there Are oo

ABOUT MUSIC

Harald Lawrsnce

THE ART OF SPLICE HUNTING

that of his spsmatie countscparl. Lis &,
the bobhyst ey buy the City Edilims
af The Nein York Tinipg-sod The New
Fork Herald Tribund 1o [ermeb oub “ty-
pos’’ [typographical eerors) whieh ars
biound o he maughl nnd corrected 18 the
davlile-proofél Late City Bdikions, He
seans 1he nuemis af wonld-be Enzhisnabls
vestavennbi for zoeh elassia haners e
“Boip du Jur* And ke reads the latiery
tn the tahloid editors o revel in syntpx-
distortion and hawling hyperbales

Al ke dial of Wis M radio, Ve mies-
el fanlé-fnder lies in wail for the ganche
nuansameer  whe stnmbles through ths
names 4l eomposirs pnd nimeical eoa-
pasiticns pud escssionplly comes np with
#toh gemy as M. . the opera, “Jeoela of
the Mpdennn" by Fogmel Woll-Fer-
e, o “Plerre Monteur eandooted the
Periz Jonscrvalive Orcheaten, . "

And e which sategory would you
place the fanltfinder who wisits Wash-
nggton Equare Pack on a Busday affer-
moon {0 wriness an exhibafion of delight-
fully imperfect lasso-twivlmg by o ban-
hatian eowhoy pamed Teins Wamnstein?

IPor sheor esotoriea, bowever, iaothig
quite appropshés splice hanting. This
rarifled Bobly is prastiesd plmost ox-
usively by misisings apd tnpe adifors,
hecanes one must be able (o rend an oe-
chesiral seare nnd have had zome expen-
enpo at the tope decle.

The spiive hanter secks bis proy-in the
grooves of pecordines, He will nol find
ik tE Ehe mnstor bnpe fromowhink the diss
18 ot has been skillfplly adited, Unlika
peaple; sphees are ather good ore bod ; of
gaod, they are moudible aud do nod in-
terripd the naturs] Bow of the oo if
ok, they deaw nbfonbion in several woye

Drap-out, The wditor hers bas joimed
tnkes of different levels of [ntensity, This
18 i common splica fanlt noed 49 eeay o
ditest, We ave tn tho midst of 5 foris
paseape which sulminates b n serges of
poweriul fuiis attanks, Boddody the wol-
wing of sotind dips sharply, for no musi-
enl ringon, Par an nstont, we feol somi-
enlly weigphileas, juet as if we wore in nn
slevator which bnd tnken s fast plongé.

Drop-oul of & mors slosive characier
can result from shifte fm musdenl hal-
snes. This is eapecially diffioale o spol
when the "presence" ofF & sole instem-
mimt remnmns wniform and ouly an as.
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doelying segment of the archestm, sny,
the Frencle borns, is redueed {n laval,
Piteh, Tinless the 'A' &5 soupded at fre-
quant miervale during & recording e
siony Ehe over-all intouation of even tha
Nnesl ensimbles will legln o dip. Ik 1=
the responsibility of the resording dives-
fop Lo sed bo [t et the pitel i glways
“gp theve” At the slightost sizn of eap.
e shomld anll far n tuning. Unless this w5
dane, the danger i that the tape editor
will sé eompelled to breing tagether tales
and ro-takes which avs nolieinbly differ-
eut in patoh. Of cowrss, il pocy withont
sying thai ntonabion problems nrse
in tha woranl sonrge of o performance,
but thess ave “Hve,” nol epliced, faults.
Rkpthm, Tho plamst is exeating o
diffienlt ron, Rawless cxeept [or one mix-
teemth-pote. Loter, the sdlior removes Lhe
IHemih and sphices in n clean note from
nnother take. In performing this bik of
pormediz sargery; bowevar; Lid lids cub ont
a feacllon of an tnoly more than he hase
replasad; producing  whot nmeight  be
iermed the “time-out-joint afface"
Tewpo, Pack m the Thirtees, Artura

Teseanini recorded Brahm's “Varstions _'

on o Thema by Howdn' Some peelve
yenrs later, bo vo-tecorded tho enme work
with the NG, Bymplony, The Umings
of hath performpness are onfy seconsds
spark] Faw edaridnotors posets guel ae
unoinny soise of tempe disziplice. Vet
this quality is sesentinl in the recerding
sigsion, wheee a tempa varistion can
mamethmes. fnvn nn otherwiss parfooc re-
tnlee Infa n worthless vihbhon of inpe.
Caprisonag clianges of pace are present
hi boo large a parl of the LT repertoire.
The experienced aplics hunter is able to
separnte neinenl tesspo differences Trom
those epented with the sditor's blade.

Aecustice, Wanthor plays an imporiant
role in the neoastisn] chaeneter of & res
cordod performnnes, Om sharp, - olear
duys, instruments soand hrighter than on
miggy, low-harometer days., With this
in mind, record prodocera atternpt to
eoaplete o given work on the same day
s a5 boawvoid ronning over ko radi-
onlly diffarend weather situutions Lepns-
Lical changes of this gord san be spotied
b ol dhee meosk prodickend splies hunters.

Doulle-Nofa, The tops aditor hos
prease-poensiibed his aplice point {o trum-
pob-aitack) and now mikes hs eut. He
sumilorly marks and blades the re-take.
He joins them fogother. Bub somathing
is wromg: e frimpel sepms o have
ployed ite flmt mote twiee, Thia ia kmown
a3 [npe stutler, & plegomenon cansed
by the fact that the aditor sut late oo the
ouitgoing take, and early on the insoming
tnkn, thus refpinimz part of tha trumpet
attnek op Toke A, and the gnma stiack
angain on Take B.

The highest compliment, the splles
bmanter chn pay o & pecording divecior
i5: “Terrfie! I dldn't lear o slagls
splice " E
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Slighlly kighet [ He Ward.
DYNACO, INC., 3912 Powelton Aveonue, Philodelphia 4. Peanra.

IT'sS EFFORTLESS BSTEREDO WITH THE

dynatuner

Fia -1 Infegraace kli 379

11 1aken & Little lopger to make o good
thing hetier, and the lomg-awaited
Dynatomer FAMX-3 i proof that nuali
plex sterss recepiion i ns simple as
mano, Hidden within the Doymnoduiner
chassig, il performs every sterea fumncs
tlon mutamsiically without meed faor
switching or adjusting.

The integrater doss mot detract from
the inhersnily superior performance
charaeserisics of the Diynatensr. The
effeslive sensitivity, noise level, and
lowr digterion are virmaally nnchanped
The Dynatunér’s exclusive references
grid funlng eve it coupled with Dyna's
unique STEREOCATOR (vou krow

EAELE ADUEELS

Bu e mpaw b TR Fuhu-'y Wieed midllplar fuear $IA595]

bakk lpcliding tovdli

F FiEME i"l“ll-lﬂ!'h

when it's deree because & gvve. gl
Exact ahgnmenl, (o sieteo and mom,
can be parformed withour meed for
tesd equipment — thus Issoring min
smm distoriion and maximn sspara-
ligia.

And Drymakit has thooght of cvery-
ihimg: iheré mre he problems wih
1ape recording off-1he-air; mona beodd-
zakls come through both lewr imped.
ance ouipins. af rthe anome fowel as
steran) fronl panel volime  confrol
pddjisge  horh  chapnels; ®lent, all-
elecirnnic switching: no Increace [0
irterstation nodse; and hes of all, s
mcdbeat cogl.

Willa o detalled bdormuilan en fhle oad ofber Dyaorlie

DYMACT, FMILA
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IF you prafar the finest in fine furnifure, here is oné of the new
KLUEWER component cabinels. Available in kit form it combines
the best in beauty, performande and construction withaut com-

promise, yel s remarkably easy

fo mssemble, Kb in walaut ar

mahogany $194.50, csembled $254.50. For complete infermo-

KLIEWER KABINETRY

fian write

P.O. Box 2201

Baisa, ldaha

IF YOU ARE MOVING

Plepse rotify our Chreulaticn Besartmant i lesdt 5 waekd in sdvance, Tha Paost
Office doer not foreard magazines sent o woang destinations unleis you pay
additicnal poatage, and wa e MNOT duplicarn copies sanf To you once To save
vaursalf, ws and the Past Office & headache, waon't ol please coaparaield \Wihar
natiiyifg us, please ghee yaur old address and wour rew address,

Cireulation Department
RADIO MAGAZIMNES, INC., P.O, Box 629, Mineola, M. Y.

The First Book of its Kind—No Other Like It!
SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

othing like SOLFND im the THEATRE

kes ever been poblished. 18 i1 the A
boak to 5ot fosth in suthoriisiive detall whal
yai con do wish sound by’ cleciromic control,
amd how b do B whenever the source | singer,
Toumician, dpeaker, eic} and the audignce e
present fogether. The book develops the res
wirements for ebectronie spound conral fram
e necessithes af rhe performance; the chars
woiermiics of the sudience {heaning and pay-
tleg), snd [he way sound B madifed

by environmend, hall. ampd scepery. Soumnd
sOuTces are conildered for their suscepiibility
of controd and need for i, and 1he many 1ech-
nigies for applyimg dlocironic: sound comirn
are described sl [Numrared in thirlytwo spe
{H:. probioms, From ihess probbems are de-

A

AG=1 f

Minsole, Now York L

1 wm escioning mp remimapee for 100 0 .‘M.I'

Smed m

SOURHD i e THEATRE posipaid,

(M6 GO0, ul boks dent postpad 1s TEA WL
#bd paessmnbany, Camadn, and Mewwn,
Add B0 far Parelgn ardera:)

¥ capy of N

hddpmn

o

fved systerms and equipmeni spgoificariana.
Compleie procedures ard given forr Planning,
apzembling. snd ieiing sound contral inslalla-
Hond—Articulaitng snond comral with aiher
elemens of uclban—Rehearsals and per-
formamces = Operaiion wnd  migimlanance: of
scarid comiral pguipmaii,

THE ALTHOES

Daving T pasi Ihivky years, IhF aulkars have develaped
e technigues oF s2urd 0rlipl i Baens Glenar Bnghl
ihealres, thealiss an Brosdwy, thealhes andbeansd and
of-Sunpdway, in cngarl halls and nighl ciiba in Holy-
woad 8d in the aboraley. Same of Hied Iechnizuss ane
uiad W Bioads Hmﬁunnﬂnh;?ﬂhm

ey

:r-m lrﬂimmmﬁnnl.fﬂmmﬂl
iz CDME o suressiul o e
tral be paychaolegical warle

paythologital screenmg.

| AUDIO ETC

[from page Id)

parphanes. At frse though, one wonbl ex-

pect thar since the signal b ok chanel is

alin appearing ag the other ear, |diﬂ¢lrﬂ

and almagi ns loud (M per cenr), .
| should sppear in @ mond iR, amigh
| ahiacl; bap sinee the ouwok-phase signals
| alsa oppear in ideniical duplicate at

ear, she ghovhd have 3 soc ; ;mlﬁm-:r-

lapping echo- image &0 op af ihe Grai—
| bot because the originel cut-of-phase sig-

ks afie are heard by the two eers and
fused, she shebd bave & thied image ¥ In
fefy field, where Channel Do oppginaged!

Obadously, ahis ling of thinkmy s spued-

aus. It just doeiat happen shar way. 1

the gal samig ro ahe lefo: in thi siessp re

iording, she'll be slngeiher on the leli in
| ihe phopes, even wHih 90 per cent oier-
I luinrpm blepd of the steren channels. Tha
U will be the ohaerved fare.

Yo will fearn o lor sbooe this proldlem
by reading 1he original Baver papee i the
Jonrual of the AES, Oct 1961 I doscribies
very meatly the differences berwesn basic
steren loodspeaker and earphone [isvening
with excellint diagrama.

Unfussd Transienis

I chink it s worth adding, fnally, thac
most of the conlnsed nm:n;:: A
SIECDO ViR fes afg fel Ihe pFENAry 68
''l|.|rv|ﬂ.lur|1s:|:|rflll:l":| wonds but & largn meaaice
the incideneal  ceverberant iones wh
place the mugic o spatial congexr, Tlese
sounds are feeting iransiens. They il and
e and go, afmnsn nsaniangoasly Ban
! rhodgh you can’t isolate tem, vhe cars hear
|t ome-earedd jum the same, ond the mind
trres jmat s guickly: Thax | & mainly the
rocnt-soAieic] ehar rires vou wlan nsosi sieibea
is lieard unblended wia earphones; the
“inaln" sounds are woaally preeey well EUIE".
with sipnals in both phenes which the ears
can grasp gl oihere in space.

This onewared] efen s ln:tlrtrgﬂm e
| iterenscopic picture oo which the sregeound
| blendi in perfect perspecrive, but ihe hack-

reandd s differens and. lor each epe ani
ce unlilendalile,
- Daly the :nnim A0ct r.iE BlEnn mu::i
iy peosonts & Feregroond ooe-ear som
that won't bleod i'rl.miu bui appeirs
“inside"” & single ear, mos obfectonahly.
is effect i all oo fomeon in - populae
records, which aboand in oness SEETED
sounds, Classical discs sod tape also have
it in concermo-atile pecoeds with close-t
salos inoone chamnegl and in pumerois voo
recofds with the same sort of one-sibal
snlo work, The blesding
i larly wssendal for all sa
. heard oo plhinnes,

T smm wpt | ce sat cecomsmend  ear
phone  greces  bsoend wraighy Irann g
record ar iaps, unblended. Oaly o very fow
rcmrdmg_'l will B¢ OK; the rest are sore
i be variohly diseeszing o the ears,

n the oiher land, 1 do hearisly recam-
mend phone [iseening pm‘r'n'led thore & at
Tepst ooie blending available, The prefer-
ence, musically, is for a lazge bleod;, iba
Mineey Per cenr principle.

Moat hi-B amplifiers and conteal ks
bive an adeguree blend conrrol, ehher con:
timtous or by seeps. 1 wom don'n have @
blend . conirod and wan utsehwu.. the
earphnne mahers shookd pravide yim with
A blend elrculi =& an aceegsbry 1o teeir
phones, Alas, few of them da ag thiz poant,
Mo many mandacorers have aken the
vgie o realize the neccssier of thiy Blends
ing for smeree listen Yad—it might i
rsedinge. sales in ﬁﬂir it, Hai the lomg
mange marker i going m-solfer even more
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if in u shoresighted way these very peal
problems in earphones lsenine sre simply
abolished by preiending they don's exise,
B5 Il have o b ey abonth for oy
spacific book ata bacch of additional phones,
and T ask the makers’ indulpsnce, those who
lave alvesdy been $0 cooperative in send-
g me aamples of their wares, ofien e

or fheee versions, I must eay right now, |
Iswever, that on the basis of thiy larger |

bacch of phones T am mare than apiimisic
about the quality of Jound thar you can
nowe baiy i phose fors. Ir's teceiffie. JE

LIGHT LISTENING

[ frem pogs I9)

i namd of rhe Eharae OF Thiode [wo sfereds
klbama, (ke Coplte] diee ireaencs mors chnl
limgw than doer the Ding Cenibar tape. Bome
lEqgnere wild gebe witk tho wenting guallcy
af e tnps for repeated playbnck weder gon-
dHlopg af fenvivialiy (reearils bave lern
Eoawe A rorelve  sOb-le-msemlie  Sfealmail
&l momp alaghe pordies] hnd the dlac will
appesk fo ARy Endop (het Tas oslgrawn (e
opesl piHgalong nlbivm and now wished to
tarkle snmerhiag (rlckier,

Crpdtol- hes aanlgnsd Arthae Gadfeer (o tho |
leidl o pegllilom In # aollection of rounds er |

rhozed Dy Dehped Walfe, It most of hosc
Tings, Arthnr dlsgs e Bvet charag by him-

eell, Whan ke redclsed The kectond chirss, & o
gronp of lrls’ voloos anters wih fhe words of |
hp firat cligrud, A& male gredip folne Gedirex |

and the glrld es Lhe higd chovea. Dl-fash
foned roisle. whHh thele ssuleiple Bavers of
Iyelns -striking the s priolbanesudly, dre
maiirnl for Gtores osd prodicer Asdy Wiseel]
k&8 trken Poll odvnutngs of Li. Godirey Tikle
aronml &f LWl swn wike ¢n the far Tefe whils
fhe Lwu groupe share edjacont walkes af bhe
Fgkl.. Tho reperisry. {8 mare lukerasiinn
Ehan misdl mlmes 10 nclalor 81 Caaddmae Anid
the  French favorites  dbsieffe and  Frere
Jamuie. Tha Sodfeo lrawl wranped & semmil
& Friech Irric i reslly someiblog to kear
[sainii=d inacroccbens An the prlatad  Iyfies
glra 1hie hoase winger ample oppoettunitr to
mnuka B propitinig Fntry Wl fke grong of ke
er v clinipe,

Tha Croshy thps ssabon up ln guaniipy whal
It inn¥ Inck In movelty, The latest produciion
for Warner Brod. from Projoet Becords RE-
dilmetd Ehnl EEe pErckdser of Thin taps préfora
noC fn dwwdla whes hi telos &0 & eallesilon
af ftpes. Fnoh alde of ki peel embraces
toentrifive soEgd o ropld  sucessdien. Tho
Jech Halloran Choros hnocks Blog in o lweop
thint leans BHeavily feward Uhs old s Mvec-

L1 B

Count Batbs: The Greoiest
Verve VITA-204

Lienal Hemplon: Soft Vibes—
Sarlng Sirings
Columbia Co-474

In Thess tnpes wa Bnd P grenl siees of
the sw'ing era ecknswlodging the ebhpores thint
hate grarfakin. Thi hafd biafndie. The Tanes
muking mp Ik vast bmik of these rotls ate
feema thol wakld Tinve anposeed saly opee (a
A blus sstan on 1ie progreims of the Baebe wul
Wrmpitan drebeeirns Im former Jears, o e
somewhint dlabsdricning boo find Dwe Feeaia
liliols sharing  the opanion wkae hallads ars
annuah (3 Keap frwh The HMospion auil Wesie
nitets - with € thps Bevkng  pobile, Tha
ennt's Band finver gols & ehamee 28 really &l
Tonsé heenusp the mApofilghil tiraaghéat Yhe
Fied I8 on  resnllae Tep Willluing, There e
Frizaly Ldeay 1o thlk calissiion of sinndurds bk

thins™rs 6l ddveded 6 ddsompaEying The
voeilllar,
I hle Eoooih-stumiding Colimlile  Teel,

Timiti hag 6 v 46 hee Chats o Ul stiokks+
{linn Daoketn teimmge ho beg o adleer ke
atile rn pomgliiniedl & gremp of etrbigs, Uha
apek of BaWneds b rlacked b tlid ESdERisiil
of Decp: Purpie; thythmand-hfues predome-
nd e e the handling «f De Nedhipg N Feu
HNagr Propi Me The ol lsvenilve Fasapies
toueh bine |ip best mamentn iu P begiibne
tenigw of O=or (o g Whila, m
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Tha niw looh In Ybookshell™ speakers. Place 2 spesker on esch mnd,
amplifier and tWaner on e adjestable shalf, gnd your cormonants &re [ane-
lermed inde 8 siriking sleres cabinat which will highfight every Intarios and
secent your fine components. Maturally, ermlisd from the finest of hardwaada
in'n cholee al Hnlshas. see poer gesler or wvfils for free brockure of Uhe complets fag,

ﬂuﬂin
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SEARCHING?

Iif yvw s tracking dowa a technisal amicls —

i & SarTent, of p¥en nOt-sb-crrest, livue of &
‘magariee — Ao is the raferf woey with
LECTHODEX, ihe original ridho-slectiunes
maegazing index. Tn snly minwnes youi can locare

the suwkbicce you wint, sod ie oz pau srly
pennles per bous of LECTRODEX,

Fo# more than 3 decade, Bhesrigne, enginecrs
reschers, madenu, remscchen, bobbyvine and
teehnieiats in the qadia-TV-elecrreanae fiddu hawe
referred o LECTRODEX for informatism abous
articlen from amplifitrs 1o senes disdes
LECTRODEY cavers mare chan y-five p
in the radip and dectronkcs felds and o pablisked bi-monthly
wi ¥ cumulative index rhesaghour the year with she 4k or Fast
ipme o5 an Annnal which may be hept 30 & permansne record of
ill radineclestsomics and pebaged  arcicles  pablisked  thas  yean

(TROD

LECTRODEX

Lid

Arwaidibly by pubscripaion enly:
O (1) Yead 4480 - - - Tws () Years §100

e ——

Sebactipiian Hates: WS & Pousislons §3.00
PO, Bex 629 fnf ale jacan; 5,50 far twles feeubi] a8
Mdimeala, Mpw Yark wibair cotniries §8.50 lor o lsun

Pleasn enter my subkcription for LECTRODEX. | encloge §.........
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NEW PRODUCTS

& Tranaintorized Integratod Sleres Eymam.
Designated an the “Aniro” the new Altee-
Lamngkng Madal TORA k8 u somplels Hlaran
torer-amplifler  Bystem  packeaged omoo@
Hlngls chasziy snd employs Eransistor elre
ogbts, The ARICS eonloind moma AM asil
M foners=. FPAM-multiplex  steres, duoal
nmpw. plas & s pralensive contral can-
Lav. The entire system o bouscd in & abls
net mepgurisg onky &% Ew (39 Inchaz
The Asftro provides a toist of 36 witis of

power and s freguonay raspenss 1o wilkin
1 db from 30 cpe bo 20,800 cpn. DMstortion
|- be=s than one par cant CTHDY a1 306
WLLLE. Stares @aparatlon during E3M recep-
tiom l= 30 48 over the antles aadla spoec-
treum. Festutes {poorporated In the Astro
are: o0 leadphass  recapizcis on bhe mear
panell Indax backa an Tiath the bnlapces and
Lamg - coplrelp; bullt-in  dape-manlinsing
ufreniiry; and a reoniter kL bahipd 1he
arniban ndioator panal which glown wha
& mEltiplex stered Tigna) & fecaived, ey
Lk tha parformanoe and cowpactiess aAf
iha Aatro 6 wee of solld-slats devicas [n
eritleal arean And Frame geid tobes for
procinbow, Tha Bawer mlages are toamsis
terizged.  Alleo-Lamalng Cosge, Atinketim,
Crlifaesla. P-1

& Distortion Macer sand Audis Osclliator.
The now' Barker ond Willlsmaon Modal 4106
dlatorcdion meler melsuree. Bidio diatoer-
tlom, medss fevel, sl se volinges ond 1a
alnd o vevEellls YTV, Distortion lavals
tmel be megsured on fundamental Iranan-
Eled from 20 opé 1o 20,080 cpaand Barmad-
lex mre imtleatod ap to 100,008 opse IMator-
Lhom measuremanis =25 e modes on signal
levols of 01 woll fo. 30 yolin pmE Thi
VIVHM provides an sccuracy &F plid o mil-
nus five fier coRt over & [Fequenoy rARES
[roan 20 ops wa 200,088 cpd. For nolee and
a4k mpnsurensinie the Inmruiment 18 éal-
Iested ik one db sicpn Crong 0 0h L8 minis
15.ad% Tho bulltln attanuuine pravides ad-

dltluns] ranges from minos 40 4% fo plus
b b fn- X0-dh spaps The 1 and 57 Mode)
210 amdis nseilbleler fireodden & Bine Wave
aignal from 10 gpa da 180,000 spa The age-
[t bowal 1k within plos or siives ens db
win Working into 00 shme (referanes
800 cpe). Power owtpul br variable e
ahove 160 mw. Hum and nolse 13 =ines 18
dbh -l 6 ealt sutpul and decorilon 6 Jess
thaw B2 par ot ol § volt oaepul from B0
ops ba 20,004 cpas and sligktly hlgher mk
ligher outpuis and frequsnciss, Parker &
Wikllamean, Brisiol Pe -3

# Bizres Taps System. Contalning com-
plite  electronice  And  buil-in  mosioar
Epnakers nedensary for recording and play-
back Gf dsirnek Stares and mono Lapes, the
Eawr Hony Model 46408 waa introduced by
Buperatafie (o mést the depnnd for & Mo

52

waodi, portable, ®teces reavocding and Hay-
back tnpe sywtom, The Modsl 164-C5 atl-
Lzas the Suny heli-fres idber-wiee] d=lva
mechanism acd Arnamstieslly balanosd oap=
atan fiv-wheel jesembily for maintaining
exizemaly  law Bitgier anil orow apecifcn-
tHomz (fess than 0¥ per cont ar 7% ipsh.
Fealiyres Inclide: puahbailon asleesion of
Chinnnal 1 ar ' af holh: Scparate volumd

aonbfela Tor ssch elwmiel, master volume
eonpral Far plevback . plavieck (ons oon-
trols bullt-tn sound:qs-sound recording fz-
eilicles: vwa hlgh-loval Thow Hnptits i re-
cording M sterso) steras [ine astpuls for
snnnetiing artarnal nomlikers: anld aezll-
lnry speaker ootpors The Sony AGE-CE
surndd siidpped wilh two dypamic Zony
F=T maloraphonos. Tha pelee be $2009_ 80 Soe-
plete. Buperscops, Imc. Swn Vallew, r.".:#t.

» Tumar-Ampllfsr. H H. Scorr, Ina an-
nowRsel  Tha - Madal  T40 f@isc-aempilfer
comblnation featuring the “Sombe-3onl-
Lo Tha Madlal 540 18 & #0-wrik B fuher-
amplifer and ke Brst Seaie srodush b
featurs this new device When' the FM
listaner WwaAkis to dutermins wheather slefes
in om the s he skoply swiiches the Senic-
Moniibsr L “ponitar’ podltion and  tiines

aoross the dial Whan he kinvs ihe ninsl-
ar pane seming  from kis apenkers; ke
knipwe chal ha 18 tuned (o & statlsn hirsad-
ciusiing in FM alasas, Then sl ke nesd do
iz mwitel the  Honde-Monlinr e “Halap™
piEdideal Lo Hewr pregrnma in aterea. Diher
Teaturens of the Mpdel 340 Unelude a nighk-
quiality tuning meter, o sub-chanse] nolss
Blter, and spacinl Maricg Far aderes tape
rasording, Hize In R gecpkatiy  phss B
178l n, wilde, by Bh-In. high. by 183 -iA,
dugpn, I*rice; enat of tha Rockles, 15 §TT03E,
H H. Secoll Ims, Mayoard Mosa Fd

& Bgdipmant Cabinsta, Conesntraiing un
deskgny oy ilie compagt spanker, Aodia
Criglnales has created 2 seeian of Aealifns
which will geesimmodaild & vartoty of stnnd-
ard companonts Inoan oversall liegsated
demlgm.. Tha Scandinavian demign dbown
Fentures copvanlonr pull=gui chamger or
turntahle shell, (vwo gdjasiable companent

ahelves, apace for hondredda &f Fectrds,
and & ftans ddest teac I 1a 7IW.dm. lomg,
Eutik-im, high, and I1&-in. deah, The spealar
gomiparement Is 2E% = 146%. The Meal
207 sell= for F86.30 and 46 shiphad Knasked
dowi. It welghs A8 poainde Awdlo Orlgl-
nale Imillidapolls, Todiana. -8

& Maltiplse Adspior. Denoea, sl hag e
cently introdoced & moltiples adapier, da-
mighed B& odmplémenl Uhe Fal-1 Dymas
puner, called the FMX-T Multlplos Inieg-
rater, Thig anil fila a1l Dynatunsrs asd s
wholly ocontiinsd on the chasris. 1t was
dasizned Cor Pl mtllizailoe 4f Lhe Tiysa-
pusigr characterati=s Whally nutematic in
operaiion, the FMM-1 provides [dentical

— = .

mionn signile i both ochanneld or =steteo
slgnals separated by at Jease 38 4, When
A Hiaras fdgpal 18 reagelved, LE preapeios |8
finnted e e feanl paeel—lle ward
ETEREDS lights ap, Ulllizing a peab-pull
anvelope-detsciinn avalan, Uha FIFN-3 -
ikt nalthet malriging nor halancknvg, and
preciae allgninent la o midleer oF & Qe wmiln-
ileg Lime {or 1he home comatrister Ging
tho "Stersohsam'™ aa am alignment sdico-
far. The FMX-2 ¥t {a #-hour project}
colly Just EIRA05F mmd [ha oompbatas Rl
plex Inner, Thetary iessmbibed asd tastod,
ida mvallalila for §1€0.0& Donaco, Inc,
Philadeiphin 4, Pa 8

& Bteren Preamplifier. Fesluring & new
Ly af “vacher oontrcl”  the MacIstosh
Model C-11 regqiires ppproximately 30 par
cedid fewer koobe thiun comparnble enkwe-
Hopsl prearmps The “rooker contials™ are
smplayed. for functlass masl oftan ks
Al and thelr inAfani respenss permits
rapld adjusimant whon Sliksging programa
Tha Madsl C-11L has a4 Fredquency reoponss
of ploa or wimes 0.5 ab feem 20 cpa Lo
20,008 gpa wiih dlwtorcion of lean toon 0.1
par oeni &t thie Toll vated GIEREE over (e
anilrd Fréguency rmnge Taner, (&ps nnid,
audiliary algnsl acuroes, and tops maombior
Inpots have an limpedadice of 230,080 chme
amnd a wopaithvity of DS wolis lccepiblhe
mEanls mp pe 10 walin (0% {for tapo o
toc)l. Tha phono Inpuce will:-aogepl £ my

ak 27,000 ohen=: the Enpe Bead Inpak wlil
arcept 1 mvoal 1 phegehm and tho mboros
phendg inpal will aceepe LB my &b B ndep-
sl The mals oulpat ia 2.9 volts with
riuted pul Tha taps ourpot s 036 velts
with rmated inpoL Centrols clode on 8.
nedlilon input selector, & Topesliton mads
selactor, hass and trebls sontroln (for sach
chivnnaly whizh haws 11 =5witelh poings
slergo Bialanoe control, anil & master val-
mine coptral. Finish of the Model C=11 1n
Enld and gharesal, It wmay be Instalbad In
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powven tloar], copsoles, in custom-bullL in-
siallutione, and In profess|onk] Polsy Preke
It mensires LEY-1n. whils, B%-<In. hlgh.
amd 1347, désn, Tha Mede] Lid coliinet s
amiliable far thlile-top indtiilagion. Welghd
ef the 2-11 g 16 Th: Prico for the ohossis
o]y |12 BLFLNO, Maalntosgh Laborocories
Hinghomion, M. ¥, rT

& Dackahsl! Epseaksr Spate=i Jnly Bin.
dieap, the mew 1fiah “Bovcorey"  Medal
BE - |8 n S-way hookahelf sxeiein whish
fiin Inte almod] every Hyeng rogm ln slma
nnd_siyle Haalenlly o bass-rallax ty¥pa of
pabiinel with o tuned port, the arslam oon-
ERlnR an 8-in, woaler and & A -in, (wadrer,
writh & Eremasvar melwark. Thimmer Lwan
mowt pows of books, L can be used on
Alvalvea, mantala, ealiles, oy dvebl hUlg on

wnlln Korhobe slots 1n 1lie bacl cavar per-
mlt Hanging in either a wertion) o horls
sanlal posltlon. The Walnal-yelesr WEE-
fooes nrid the sslld-waltiut trlm hinves @
lew-ggloss oflad finish in heoplng with Eo-
diiy's farniiure rands, An unfinished lmrds
wiadl verslang walloblg Tor glalnigg Eo
matell gilar (iniphes, i the Model HAI-L
The sysiem will hoandie 12 wsite of audia
powar, Over-all mlee 1y 12 x 30 x & in. Price
of Lho BHA-W [s f40,88 and the SHiD |8
.55 Urnh Bioctronies Carp. Hunting-
(L5 T T | ¥l

# Palroklld Comprassor, A oomkiel e
[ruRscy Tagemily spneuneed by Feiechlld
Moopedinm the Molel GEL repressnis 5 s
dpprodkdn in Jovel rentral gl aep ef minl-
aturfeed clreuloey. The uniy s no 1o
than & glide-iype nllenuator (1% 71"
191, Tho wnlipae adgo wf Ll devics sllows
the Iresinlinthos of f bewvel opndrol ose svery
micdiophemo ohannel for p pregier dagras

boviel 2anleal, which will peemin ible

pradusllon of mére deamalle program af-
foote: Thna (81 hns an stinok fhenn of 40
millsesamls ond & varinhle relsaas Ulma
Eream 300 milliseconds L 7 adesndd A mefe-
pain devico, Lo 6% pon compeeag up to B0
dh without an Inereass in dlawerilas and

in Simlgiiad th wark fats low-lmpadines
edteulin, Medlarlnig |8 pravidad slong with
A warinkle thradhold coniral and varlakbs
Te!um time control. Fairchlid Il:ﬂcnrdirl:
L L2y 8
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If you were not among the

I-"‘"-l.'-..ll"'

.*.'."- o

he firfe fsve of the quarerly H-ACE
Journal has pow been received by moes

n 1opocn members of the B-A-F Sacny —
the national aspani;aton devoted o the in.
tereits of madio. avdie, and elecironic k-
builders, From [nickl reposro, the Jouseal &
a rsounding swecest, Commentd from Sociery
members saye V' Hravg™ = "homethiing we have
fﬂ-nj' moeded " — Ti's & mos for kid-buldess™—

“Filled wirth wonderful, original idess.”

The R-AE Journal & svailable only m
inembers of the Sociery, You can't boy 4 copy
anywheee, However, more copies are being
ﬂldl-[ﬂi oot dafly, You éan have one, 100, Sa
rund on.

WHY THE FIRET IS0 OF THE
JOURMAL SCORED A BULL'S EYE

Uoder rhe direction of Milten B. Slesper, ane
of the radic-aodic pionsers and g recopgnized
authorey on kit déslgn, the R-A-E Journs] i
tlevated exclnsively o the interests of kirbafld-
wri (o recodd reviews or asticles on mussck,

The mew msue containg cen amlels and
depaivmnan on kit dssigns, kit constrisction,
syitem plenning, Sociery artivities, and relaced
mbjecs. The Joornal serves beginners as wall
ni sdvanced enthunases with how-io anicies,
feport, and comments wrirten io @ clesr; coa-
cizs manner, profusely dllusrared with draw-
fngs and phomgraphs handsomely prmted on
fine paper.

It b Glled with otiginal deas, plans, and
informatien on intefeiung things you can do
with simple iools and & kirchen bl for &
wirkshap,

When the Journal pets intn conrroversisl
subjeces, no holds are bareed. Pasis of the
“Motes wnd Commenis” and "Member® Round-
rabile" might be laheled “Too Hot ro Fandle!™
Alogether, yon will fnd the R-A1E Socery’s
Joummal unigue, mimulatng, authoriative,

Most valuable of all are the articles on new
klon— kies walike any you have ever seen
hacnze incorporate  developments and
PracHices brrowed From PreCisimn iNSIPIHBEALE
and military equipmend. but in pracical form,
suited o Bome consruction.

THE FRRET R-AGE KITH

The frae H'AE ki will be wvadlabls in
Augusr. The everall design, ~amembly and
witing methods, apprarance of the finished
instruménts, ond even the indrroctiond asd
disgrams sre fotally walike any now svallable,
They are moi intirwmewts in 5 form thay

10,123 kit-builders
who recetved
this first issue

. you're
missing
something

were origmaelly designed for factory prodec
Frosdime ariemdly, BeA-F L are designed by
kis-bildaes, specifically for kisbailders.

ReaE SOCIETY MEMBERS SERYE
ON THE ADWVAMNCE-TIST PAMNELS

Before w rew ReA-E kiv is eeleaged, fr will be
pro-chigked by Society mémbers in this ways
Ten protofypes will be given w 10 members,
some af whom sre baginners, some advanced
enthupbisg and  professnnal. Bach will as-
semble hiz kit and reporr on his ezperiences.
In refuen, he will keep rho finshad ki with-
out charge. A new panel will be chosen for
cach new kit 0o member mEy iire Deics.
Apy Soctety manber may apply no serve on
an Advance-Test Panel. Mo parchese of sguips
mEnk il meresEary.

You ARE INVITER TO MHW
THE R-A-E SOCIETY

Whether vou sre # beginner or §n experienced
beii-buf|der, yoo sre inviesd m jeln the B AE
Spcigry. Dewlls of she Socieny’s sctdvites are
puiblished in the Journsl, Aunoa! dos=s af
Jr.00 entitle you oo all privileges of membar-
ship, 1o recelve foor sswes of the quortechy
Jowrnal, and o gqualify for service om an
Advance-Test Panel

Uise thy esupon below or poir ewn sanon-
#ry. Read the UNCONDITIONAL GUARARM-
TEE in the conpon,

TO GET THE FIRST ISSUE OF THE

JOURNAL, RUSH YOUR MEMBERSHIF
APPLICATION TODAY!

E&0 SO0
froansarad e l-,ru.:

1} P

CAPTETY
SOCIETY [N
Wi, | wend in padlosipant b Sw A€ Saseiv'y
wcliviie, | ancloss §1 su roy ssasbastilp duos
P e wear. | ondaistand wal |owdll issiee &
Sembwiship Cwd, the marwrdy  Jowenal oy
for ann yeer, aad Aay nalily e airel om e
ddvinen-Tarr Paned,

Hame
- T B e

Oy bk Toanw . T Fiwim
I uniledvlasal thad | s ‘I H'r.l.ull‘ﬂ b

sy RACF Ein
i :l
wm g ) I-Icn-nlr:rrh":"| irrmhm ﬁq
LA RAMTEE

IREOHBITIONAL  SONEY-RaCE
1§ wss pal easpdinely aslileed afier | recabee
dhd Ewa mp hird lanm af s Qusniesly
Arenal, my mosdy wdll b s

o reannt, Mo aeia ;hunl autsids

pranipily
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Avmig will _;n_'l #3 far guasthomz or
anegvars wsed. Band  gquestione or ome
wwern Ro: Awllo Tessera, P 0O, Box
Gil, Minisola, M, ¥,

NORMAN H. CROWHURST
Amswers 1o Lasl Month's Teasers

dAnsméy B-1, Actuully this fn & fairly - pom-
mon eiffeet {or dofort) do poplifers Whai
gets overlooked in the desigm iz the Faet
thak thers §n o mode fic whish on amplifer
with push-pull eofput onn fumeticn aa &
glngheanded eiveuit on fraxsisnds IE works

Lk thia:

When luvel changes—ag it i deing oll
ilip e i onsiiabeal program, bot npk onder
test emudifione—tha (poraiing puiink of tsd
et tisbes elimnges, resutting in a chan
E{_ e 1:111- t-]lrn:ﬂt -’cmalﬂ. B:muuu_ul the

pply. im i change in eur-
rend ;]ﬂll{l.ﬂ!ﬂ ?:d;&f-ﬁ“ in vul.l:sn.yn. This
guks fod biek to the irlll_!lu‘. st plols eir-
cuif, smil can ba amplifiad by the sesoud
stage ag if it were'm Iu'ldm]m.l.:_v audig
aaniphmint,

o Aeeonipling elements ond InteTatage
enggilings FL'EIIHI: s time esmetanta o a
feaabigek 1 thss npRratas oparntind
ahngple-mded for ‘this epmponent. In oz b
ense, smoh om amplifer enm bBo kickod Tnto
# Thunting” oemiliation, shioh will prodoes
nn audible gubpot §tsslf, Eesause the out
pid stage t& push-pall and the aigual “ean-
cele™ afb this paint, but it modelates all
sigmnl parsing through the amplifice. Tn the

AUDIBLY SUPERIOR..

o . . TRANSIENT RESPOMNSE— Undque low ineflisl single melal
diaphtages system resséfs in supgriof frassient response and
eryafal chear definifioa al highest levets. Especially abvious when

recording cymbals, frumpets or plana,

. .. FREQUENEY RESPONSE —AT LAST, & condensar microphong
WITHOUT Bigh frequency peaks. Plano i yolce are raproduced

withost shelliness,

... LACK OF BEETORTION — Significaslly |mser dislortion, nevar
exceeding 0.3% af sound peessire levels to 11548 abewe 00002
micreber, Impezsinle b overbaed condenser cigsile

. . . FRONT-TO-BACK RATIO — Mighest widsband rajection gver
the Fmgsrtant midrange; at least 26dB. Sfmca direcliceal palierns
are vasied scousthealiy rathor than slechicaliy, frequency snd

sensilivity. charnoheristics are not disfurbad,

(HEQRALLED PERFORMANCE

The unigue feature that makes
ichoeps misrophones superiol fo
Al oibers is its patesied muiliple-
paiiern, sngle =elal dashagme
construstion; Petfern smliching is
achipsnd by aklerieg the acoustical
chambers “hahind the dischragm
Thie s¥sfem guaromless the smaatly

est Nigh fregoency response amd M3 Wlermo gdapter, mates
_ g et Leboeps  the  mogl  versabile
Highast frond-1o-back discrming:  ScPeses fhe moel bs

finn i fhe cardicid patbem.

Schoeis i |he caly condenser micrephone sporevad for use by
e antirg French radio gnd lelesision: beoadeisting Syshem

GREATEST WERSATILITY

Schoeps microphones ara avaii-
ghla I e ceriza. The CM EQ
sefiee uskd & slandard BALS
{hugén fube, The smafler M2218
gorigs (iflustradedl feafures n
number of inberchangeahie cof
denspr capzules. A full renge of
BebEsLories, including & whlgue

Brlual Sird

COMPARE THE SCHOEPS

=4

Yew are cordially bwited te bry (he Schospe microphene oa locaiicn
or in yowr own stadia, We afa confided that you will find the
Schoeps syslem veelly ssperior o any. condenzar microphode.
Write or phonz far @ demansiration, Liversiore i3 sveilable o

reqasik,

INTERNATIONAL ELECTROACOUSTICS INCORPORATED
331 S1NTH AVEMUE  WEW YORK 14, WY, 212 WA 50384

caan that forms ghe basis for tlis quesiion,
thit ansplifier in Bameally quite stable, but
ihi tramelont lpwols of [rogrom exeite m
poriedic faotunthion of the samo ki, that
will itle ont whensrer the tranviints sre
fof there.

A meter on the sapply clrenll will show
it clexrly whul i bappeiing in a chee
like this
dpziper -2 "Thnt fawe combrol eirenik will

railnca’ te mazimem  bass aned  drobls

L= under tha parsly Eypollieticn]l comii
tiom of working from & wiro soarce bin-
pedanes fnbo an epay sireadt. In prastienl
cireulin, iha seairce Impodsios is thal of
M previnus lhfu, wille the lond o
pedanee i4 the grid resiator of ihe Fallnwing

wlago,

I%qlh BOTETEA lmpminnr_: nf tho pravions
abape - 1o waikn bigher, by =aing & tuls
with lhighor plate résistamos ondfer oo
Eldug resistor, Lhe Eroble bocab e diaoided,

Ithough the sonrec resistnmes is in weric
"t the fap," it forma pord of the tatal velt-
aga divider that s sol bypassed with the
lsostihg eapacHor aid therefore Adids to
the eFeelive value: of the baitom restsiar;
for boest purpeacs,

1¢ the load impeilanee provided by e
follawing grid redstor fa made lower, it
will Limgit the bnas Voowt. The Fill bass
Losst in oaly nehieved by apen cirentt. Even
the potenilomeler weed Lo eare fron hoot
o ent ot the hass end leads” the maziemm
hasp boast, The grid resisier providoe al:
litignal loading. témg & lowar volie nof
grid resietor redunes the bass hoss,

Tha differones obsarved i the guestion
veenrred becauss fhe ampliiers smployed
grages with diffeeent values of pinte e
sistance nnd the fellowing stage grid oo
wislirs

Amgwer B85, This gunstbom b :'i.'l'[lﬁTLﬂhh' for
many betkers from renders; from Bime §o
titno, Tt most aften tahes the form, “Tiow
win & high poss filter producs o phass ad-
vanse ¥t —How can the signal ¢ome eol mf
thie potpat, before il gooe in ot tha npek?™
That's n geslt guostion |

When asked Ehat way, of cograe, it ia
shrioun that s eireuit easmob axdicipate
a mignal ek fo aprrive. The phass-ndyance
anulyata fa bnaed on stendy-state topes. In
torma of afeady-state signals, & h
cirenik definitely deca prodoce s phos ad-
vanpk, One retebinse alement prodiess an
altimnts of 20 deg., two ronctanens prodiess
an ultmate of 1800 deg., throe résckances
270 deg., and sa on. Alss the ndvames in

progressively o greater anghy {ap 6o this
uitimata) with lower frequany  (preater
netapuskion’.

Admittadly, ol gny sne fqueney, whin

lalicing about gtondy phais, & phase nd.
vimiea of | Bay, G0 deg. sonld gonally well b
Hnl.iﬂl’;i ¥ 1] ltfh-m flelay af 800 dog=—il
In mesely & mivthar 8 angnlar relatios. Bok
thizs ia-met renllatie, becnose its Ingiend e
bensinn Bhrouph different friqumsins leada
to n phase displnsament af some complets
nushar af phaes rotstiony (380 deg.) in
the pass rango, whan in Faet the filter hes
virbunily no offtet ot thesn fronuenhs
Yor ll.uﬂ:r-lim nnn'l}lﬁn, L Mgh-puﬂ
filter ‘hak o Eh.um adwnnes, tho Bot this
does not emahle it bo antiplpate that somie
ond i going b apply & signnl of = eroles,
half = syoba lemes, so IE can ebart givinp
aukpnt new, & Bigh-pass Alker ia simply—
In (tg hasio formi—an ikverabon of tha b
poes confipiration, taking tha sufpit from
“tha odher flevnent” Jaet a8 & lew
fifler axhiblis a dalay, in balld-ap se well ga
semidy winte—lhmt not necepsnriiy hath the
anme—ihe bigh-pasy has the wseme hubbdap
dElay &y ity corresponding low-pams; hot
s sarrespanding Bleade-efare adeance. B
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ALIGNING ADAPTERS

{ fros poge. BEY

it wns n simpli matior fo provide this
10-ke Froquensy with & 40-des. phose
ralotianshup to the pilot sdrmer.

If thin agmnl thop (s nsed for the
liorzoiial doflection of an cacillessape,
with the steren dgnal (pilat earmipr arm-
philede =0) applicd to the veetieal in-

Fig. 9; lupperl. Laft Input slgnol; Uower),

right input signal

Fig. 10. Incorrect phasing of pllal carrier

ALUDIO = JUME, 15962

i, Lhes the patterns 1lastrubed o Fig.
8wl engne. Tneorreck phasing of ithe
pilol enerier will Teanli in tho oscibe
aeopd palierns as shown in Fig. 10, FPig-
wrg 11 ghows o eoveectly: phised mght
siznnd when fhe pilob savrier s nob sup-
pressed. ok Bhe compesite anipat. Thess
agcilloscope patterna thus provide a aim-
ple mothod Eor adjustment and momibor-
ing of the phise of the pilot earrior. The
Flhaze-Crlitbrato T\1'-:_.'I|_h'|11rn|'. nanaves tha
pikot enrvier from the eompesite outpat
suyraal, so that the pattesns of Fin, §are
readily nvailable.,

The FM Gansrator

The hams esetllator an thes fromt 15
i BABE friode with o GATE pentodo ack-

g as Uhe wadolading sopnettosee. The
ciremit is capabbe ol deliveing a Imenr
swonp-of 2400 ke with mmly I por ool
harmonie distortion. The dietortion ne-
tinlly mensnreld for a * 78-ko deviabion
i bk 0.2 per orpt
Thé Meter Circoit

The meler elronit sonsists of o rogoalay
it mmplifier with s ligh-ime-constemt
mplor veokifisry, which makes H oa troe
pieak-to-peak indiestor, This is neersaney
far meamngEnl weheation of & muli-
piez-gipnal - miner  this eomplexr signal
dofics the simple rules far pormal ries
inrdiention of n.e. signols. Koo fized e
labiansip evmts hepd helwedn Ehe - pms
iniicnticn  and thn peak-to-peak wolt-

K
A4

\CI.USIVE!

Startling new features available only in Audio Dynamics
components provide almost unbelievable performance.

oL il Crnre) s, Py weoorde
‘at peilk Fr!rlimuunt-.' evolr {f they are
wutp.sd, P e cenbbpii -mndilslie s ps
awbthiaid esetirtion, How® W00 e
brchobally. wiperar  leatares pvailible
I".'llll'\. (L1] .‘||IJI=I|| |}_I.'|.||||1|1|_'-| :1'||1|]'||'||l||'||[-.
Firat, Ml AR el ADNC-2 wmrtrbid ges
it LR TP

Loweni Iﬂllll. PIEEE: |1 ()it J|||.H-|||||||-
grang, chminates bigh Frecpeney distor-
faesm il :'||l|[n ik E|!|1|"r!.| L ||-|'|'|| |'|'|:|r|
ol kepiradina.

Unusvually high campliancet ol lease 20
LU e Sy J|I-|||»;'|l |.'|.'r-.._||_ ik, |||_-||-.| hl-l.-

il ef (Nase r||.u.u|'I|'.l\.l'l\. resirle Al
Lowast trpcking farce dess thon | e,
rempders peored v pnel o ftoation nalic
;_:L]ﬂu

Mgk, The Pritchard Thse Arem
Very lew Inerila with parfect bolance:
(LR TS B (SR E PR SRR S R
||I|--||.||r|:'

Only 123" rear ovarhong: innkes flal-
ladicns eia i ihie Hlobesi cubinst spsiee

The side thriasl cempensatern At of i
kinet i am Amesicon naache], hr:'l|1-: i rmisLim

| Libo wvhnn grasa e wall el

viier Lsterslvortienl Flesibil

An scewrobely mochined ard tremied
wialnul lens anm | SIprCELE el rineEnLs
LEFTR bAT 1o ] e

Mew Pypa wird guide Troe e wene
cniy v onper exert dlvagan the inndting
awsiuain T8 iaoves g umilan i s g
p'|Il'a"'\iﬂ hced: r.'.|.=|_'!-' ne |,1'|In||.||l||u|.'\- a".
fpraliny curidgus

And now the Pritchard Plekup Syakam.
Ty awiilsining the AL gusidee ol
thi Frliednred gome wim, o remideadde s
| 4] 1 :|'||'II-|||I:'\:'|!. Thiz svslen tearks al
) i .‘~.C||||"._'. willy tleese yxohisives, 0
it warkh your while i3 hicar duperls Andia
I.:|!|-IIH.|'I = | q,-ll""llh'_u:rpll-l 211 YEner :_'r;._l-_r\-l:I
1'"]“."I |

Pribcnaad Flemsp Spiiam Meded ADGAS iE.03
Pelichasd Tene drie SAsdel REC- 40 LR
Fhig In Cartidpe Shetl sodal L0 540 LN
MG 1 Aberis Caviripgo TR
MBS Shapeg Caririggs A0

Fr ware st bai 4 "|_|1|z.i|'\-|:l:|'lu,-||'|'|n1n:
':':Illl'l:-l'll'll'lll'h WTIEE

AUDID DYMAMICS CORPORATION
TETT Catly Bupmijia

Ridpewood 27, Maw Yark
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PURCHASING
A HI-FI
SYSTEM?

TIME PAYMEMTS AVAILADLE
Up le 3 yeara ba payl!

rrory vty 08
Send Us | it
Your List Of | mos...a
ﬂhurf:dul;
Components Fioma,
LLE ) L}
For A Somoernn iy
Wanihei
Package | Fromiiiee
. B & Fraicle
olﬂhtlﬂl FE;E%R
warrDe B
UNDERSOLD ﬁ:ﬁd
AN merchasdizs n i;ﬂf h?m'
brand mew, Tacta Walksnea
f;:ﬁ & punraniesd, hmi. Mesrslo
HE:-Fi Cefalag ::"
AIREX |5
Tor et
"ﬂl -
LT T "
RADIO i
Wackfead Coblawir
CORPORATION | Anitan Cobines
B5-AM Cortlandi S5, M. Y. 7, WO 4-1820
Circle T84

]
s
L st B !
Unnvalled for film-synchronized

saund J'Bﬂﬂrﬂlh“‘ i the figld .. .

15 portable poundds of Ndedily ano-Swiss crafls
manthip | 30 in 1% cps =2 dB with AR and
LCER EouBlimdennd f 3 slectrsnically-stabiizen
speads wilh eRliglsln wow and FMutkar, wnal-
recied By apengling  poskion | eandengar - @b
dynamic mdkes, wiEh Den mirng ingels | dry
ciell, rechnrgephls MC-cell, or AC power | sk
leme for aync ) phone  jacks and  mandoring
Hpaiker /5 and 7% reali ! level metes §ooubpun
L53Y (=& VU balancad, for Z007A00-A0m cir

Eisls | shouider strap ond &88e | Electronic Lp
Miclioni Ine,, Wikes, Conn; / TWX WILT d34.

Clgly 348

nge; dn frok this rotbe my vary ds mach
ag 100 por cont. Thirs the peale devintion
af nn FAM genosator modoloted by &
gignal nz ilhesteatod in (DY, (B}, and
(T} af Fig. 5w the snme for nll three
mailed af divsdulatioo bl the rns valnes
ol 1hi signeta pig sl differeni
Wormnlly thiz type of mater uses &
e nmplifler swhich jmplios the noesssity
il inelmling an eloet=ien] zero pdjost-
meibe By uilng n power penteds as
meder depnng-aiage this insonveniencs
15 mvaided I

Fig. 11, Corrodd phozsing of pllot carrker
Bk pilat corrler in compasie nutpul sigs
nal nel suppropd,

EQUIPMENT PROFILE

{from pags 28

chnngn leliyy appavent, 'Twa |u'|_:||,|:5.'.1,||e.:||l.|
arp provided in the sEnsing sSriuits Lo sst
the poinis st whigh the switel in moend
up or dows aa the voltngs aereas Usa motor
goa too bigh or lod low for any partleaisr
rimge, Adjustmest of thesy painta = slm-
plified by tho pee of a oolibrating device
which counalsts of fvo reslstam nnd ko
47 pilet bnmpein g bridgs ciremit. ‘Thia
doviog b eonuectod o 6.1 volta from n Fuir
af Ill1 jaeks at the roar of Lhe inafroment
andl two sets of torminsls provide Ese two
colibrabing salisge.

Qperaficn

Hecouss of Lhie sutimmetls range aek=ziion
fonturo, the inatroment s oaly o coms
trale—the power switeh and 5 “AUTo-FOLD™
waritell, Thn Intter disakilea the mobor cle-
it =6 the instrdmenl remeaina on wisal-
ever afey ib happens 40 b2 om Thus if one
la mnking i serdax of mezmroments of ape
prozimaiely e same walie Dt of Intar
niittont dhinractar—for inklnnoe, messoring
tie oontpot of an o amplifier whilo using &
stnndnrd tnps o dize with disersta wlaps
ot .!'rmurm.r.n:l sepnmled by miant mariods
or nnnonEepnientsa—t ld more convenismt

Lo et tlve mwlleh at the Moo pomition:
atheradan e mator woull g the seitel
dewn &0 the O0-volt tange ak sash fus

tnrval, With the hgh impoineea of the ins
strumant, opim.alreiibol bads or oven tha
aliialidal calibe furnkbed lonids scqnectod 1o
tha input will plek op agifeidat rolthge
trom hnm flalds to todicats somewhora: in
the ‘whoiniky of 10 vdléis whken usel om a
txpleal tost hemoli Qlip the lopds toguthar,
i e myodor bomedinisly ning flie switck
flearn to the O03walt peattion and  stopas,

If sme is nbeasiring @ mambor of woltnges
on the =ams range with the switeh {n the
feann peailion and Ehom dasices to swibol
ia smother ronge, the ewiteh is  skmply
farned Be L0700 untll Bhe desired rangs a
indiontel.

I ls & defuige oesvenfones ta havo the
sutomatic featurs, hot evon more impors
tant ia the eonsstont aecorscy of the in-
afrumennt. Witk o scals plmest four inches
in lemgth, thi divisions representing 100
ntieraralis on the dany mange nre abnos
3438 in aport, which moked for ensy rendl-
hillty. The input sed sutput wermirale ara
of Ehe stnndamd Inboradory typs wikh % -in.
apueing; nnd n d-ft. conxial uj.ﬁn with elips
ia mppl'lm a8 tha feat lopd,

The total tima required for tho Tange
awitall o run throngh ts alovem positlons
from one nxiréme to the ather in less Bhon
three moconds, so the weer hns oo deisys
heonmee of the awtomatls fontwrs And
while mny propocly  desigesed ke wali
meter shomhl not bo susesptible to damngo
from applring, aoy, 30 volts when it 1a
sof om the Tomy rouge, 14 W comforting Lo
mow that this ipstromont seleely its owe
rioge s ik sl nevar bo lefb on & low
setting with a Ligh veltage applied for any
length of Hwe—which might damoge i
meter,

Ona af the Al thingm & new user will
watt todo with this insirnmenkt ia ta 2omn-
meot 1f to o prograne lise amd wnoish it
drive (tesll erazy choalng program lovobs
up amd dewn. Bab onee this sutertainment
fenture hne heom oleoread; the insfrmment

INNER-GROOVE DISTORTION

{fromt poge &)

tance snd oifset angle. Retuming &6 Fig.
1 it can be seen that bebween 3.9 . and
3.75 in_ the tracking eeror of arm “A"
hecames higher than thet of arm “B."
This means that the eeroc af arm A" §2
higher for approsximately the last 2 /5 of
the recosd. In addition, wsing 3.14 as i,
the eircomference at the %.7%in. radins
15 351 an, and the sroeference at the
22500 radios i 140 in, Thuos the oat-
side’ groove 15 2,56 tumes as long as the

will thon e pak to work ae n separh de
virm for everyviday use—with exzealient ne-
rorsey amil nl n reasanable ||.r'|r~r\-. r

inside  groove. Cooversely, a  given

length of proove at the 2.25-in: radius
conteing 2.56 fomes 24 maeh infoemation
as the same length of groove at the 3.73-
in. radins. This sifeabon is apgravaied
by the fact that many musical sélections
end more foudly than they begin. These
more heavily madulated inner greoves
are natorally moes prone to  tracking
errar distontion.  Furthermore, the im-
poctance of “skating force” diminishes
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considerably when  overhang  distance
and offset angle are reduced. In fact,
possibly only the constant focce of amm
inertia remaing a factor when thise
valoes are: made sufficiently small.  In
the light of the shove, the author sub
mibs that “inner groove distortion” b
unnvosdahle, baot with aphimam values
of overhang - distance and offset angle
can be mimimiized: and that am "B" i
the better choice for the repoodoction
of moedern steren records.

APPEMDIX 1
Tonearm Resanance

The resonant frequency of & tonesmm
s determined by the total mass of the
irm versus the combined complisnce of
the cartridge and the vingl record ma-
terial. Since complinnce of the récord
miaterial 35 Fairly constant, and that ol
the cartridge is normally not controlied

f the arm designer, drm mass essan
tially deteemines résonance. Tndamped
resonance in the sudio range will in-
crease apparent bass, but will also in-
crease mumble responss and dpset good
fracking. Therefore, one approach hai
bewn to place afm resonance one ar tan
actaves E«Inw 20 cps. This avoids the
twa mmble fl’tqucru.in‘ 15 £ps for the
grmall 3600 rpm spnchronous . “clock'
motors, and 30 cps for the heavy 1800

rmp imotors. Dot plscing mesonance in
the suhsonic frequencics without damp-
ing it is possibly harmful in that “q" is
greater at lowor (requencies and any sub-
sonic vibrations infraduced inta the sys-
tem may overload sinplifiers and canse
distoctien there.  An early method of
combatting this problem was damping
of the toncarm povots with a silicon de-
rivative, Thiz had the advantage Hhat
the arm eould be liznlly r]mp;md an
the record without deing any harm, but
it also caused overly high pivor frictian,
particularly in the lateral plane. The
most recent approach has been to place
pesonance of w higher freguency and
then damp it by allowing the counter.
weight to resonate at the same frequency,
This works an the same principle a5 the
bass reflex loudspeaker enclosure, sub.
stituting two smaller eesonant humps
hall an octive on ether side of the orig-
nal resonant frequency, TF the chosen
frequency is 15 cps instead of 3 cps,
then the undamped “g" is lower o be.
gin with, and when the counterweight
s picslaled Fram Phe o wieth d:_l.mr_ling

imtberial, the peaks appear b sppresi- I

mately 11 ¢ps and 22 cps, Dipg in e
sponse will appear of both fondamencal
rumble Fréquencies, making 15 L?:n an
extremely Iogical choice of damped reso.
nant frequency. x

TAPE REVERSING MECHANISM

(from pape 86)

irhnaformers und iha power supply are
st on tha contes] eliassis bolow the
delay relay, The upper richi plate oon-
tainz the lotohing veluy and thermal-
delay relay. On the right, below tha peal-
ing meotor, mre mounted the fenosstor
relny, K, and relay E,. At the holtom,
near Lhe eontor, are the fwo switehing
sobenoids nnd head-selection switeh for
thi £-irack heads The hox at tha lower
ket conkxing the 2deack or d-track se-
beotor swilch. It:.v:rslr]g 5'313:5', X, s
mannted within ke moin ehasis  jast
bolow the d.0, power snpply

Feowar and eonnceliond ta the bransis
tor etrouit and Tolay nre made throngh
Tewdl theough terminake at the lower poe-
tion of the deek. {Ses Fig. 1.) The min.
il reversing switeh ks pionnted on &
hrmckit adjnecnt to. thess terminals.
Toxible leads teanafer the power to the
transisbor  cirenitry  berpiinal  bean
mounied wpan the tape tension rash ms.
semhly, which wicres up and down by
the aefion of the tape-drive comtrol
fpvar, AL the opposite énd of thin rack,
near the capston, there is an “L" shaped
metnl pull-down ook that automstisally
palls the tape nway from the honds dur-
gt fast résling. The oxule-contneting
giirfase of the hook ubilizes o glass sod.
(Bae Fig, 8.)
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Tha additions, mounisl on ihy frant
of the tpe dock; ave epolnged during
normal opeeation. As additional bape
guide wos plossd to the riphk of e ve-
VPR 'lﬂ.u:,rhar.'l-: heaid to hekp ahign the
tape travel during reverse plny moda,

The Nortropies TLE-2 4-Lrack steves
eds are used on 8 speeinlly fabricafed
hemikol., U'he hrasket was eopstrooted to
nllow ndjustioent i thres planss. Thess
partionlor hends require A magpetic
shield to reddyoe doeed daop Jox. A
metal ‘magnetio shust plate was posis
thmed fo distort the hum flux to the
minimmn walus for sach hood, Thesa
wire momated on bhe prossgro rask and
pressare rolier srm to ollow satomptie
robraction during reoling snd threading
aperatian.

Another varinton wonld o bo install
a seeond. phofocell setup s the mghl
gidle af the mechapiam, ar loge slropiley

Torwaeid dhreslog Lor ropant o0 e cani-
plete fape program. Thng, if 10%4-in.
renls wepe naed with 4-trael information
oi. Yo-mil Myine taps, i would réquive
avey tour honre af playhye thee hafore
the progrem material wenld vepont 1f-
e41 when pliyed st the speed of 7145 ips,

AL thel is reqgopeed for this featnre 38 |

- sound facilities. AUDIO FACTLITIES:
« completely szlf-containegd; intloding
* dual recarding and pleybock preampli-
* fiers. dusl power amplifiers, two :
T HORELCO wide-range, stérens o
T muiched speakers (one ino the deloch-

|« ahle Nid) and stereo dymnmic mbera-
with the piresent deviee, to antomotiendly | :

place the ylayhnole mode bngk into the | -

World's
Only
Portable
Recoraing
Studio...

CONTINENTAL '400'
#4-Track Stereo Tape Recorder :

¢ A recording sindio in a stiteas —thar's
r how NORELCO “400° owners describe
* ihie maost adwvanced (and mest popular)
¢ self-coniaingéd sierco (apa recorder,
: VERSATILITY: d-yruck stercn récords
« ing and plavback, a3 well as 4-track
* monophonic recording and playhack,
at uny of its 3 zpeeds. PROFES-
SIONAL EXTRAS {al no exira cost):
mixing, monitoring and sound-on-

FEESFFFAEFAE FREFAEEEE B

LEL A LRSS

phone For complele specillentions,
write 1o NORELCO. In (he mesniims,

* gee and hear the Coatinental 400" ar ;
» any leading Sound or Phogo Dealer.

HORTR AMERICAN i'I-III!.F'E CAMPANY, 1N,

Bhlakcewdllo; L ¥, N, W
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RADIO MAGAZINES, Inc. is plessed to announce the acquisition ol Commisnica
tion Enginsering and of the Communication Engineering Book Company, both
formerly of Monterey, Massachusetts, and beginning with the January, 1962, wsue
will continue the poblication of the

Communication Registries

which have heen published contimioosly since 1944 by Milton B, Sleeper. These
Registries aré published a5 2 service to engingers, consultants, company and public
officials, aperatord, and equipment manafacturers in the communication feld.

Communication Engineering Regisiries are published quartecly, each one covering
a specific group of services, The infermation i@ provided in two sections, as follows:

Fart I, Listing by names of licenses showing:
1. Mame and addred of licanses,
2 Lecathan of each fiwed franseitter,
3. Musnber of mobile and partalile uniia authsyized,
4. ﬂpnmlirq frequencies of fived, mobile, and portable transmitters,
incheding relay, operaticnal, and santral tranemittars.
5. Call lnttgrs.
&, Make of equipment wsed.

Farr 11, Listing by sparating froguencias thawi:

1. Operating frequency.
2, Locatipn of tranamithars.
1 3. Sarvice for which aperation ks authorizad,
Additionz| Infarmation an each iansmitter and |z locaficn can b found by referring to
the listing by namas of licenaeed.

1962 REGISTRY OF IMDUSTRIAL SYSTEMS, PRICE §7.00
Bevived snually #0d luusd in January D952, ldbag dpdim in tha Jollowing seodeca!

liil kncisarial Linjlig WHE b NS
fraat F'rumurr:. F:rr::mkr:-lﬁlrf-u Ralay Fhﬂ:IFIIIEr Mlarioa Pictune
1962 REGISTRY OF TRAMSPORTATION SYSTEMS, PRICE 2500
Redged annually and msued n Apell 1962, lhilng sy# i Bha follawing sl lons !
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to effoctively place the Intding relay
fisck into the ferwnrd mode. Momen-
tarlly switching &, to the 8T0r position
anad hack o Ale R positian whald ae-
cosnplish  this. The opamilon, ﬂ']_'lrﬁl
switehing io the opposite mode, reqitires
n gradual slowing down amd change in
direetion so that no loops or tape sirateh
would pesnlt to even Liomil lapl. &

RECORD REVUE

[ From page 483

weasanalile sense fo peniy of prople who Tke
thelr i end IhME Ealiuze ls n fncknse, Tie's
a prand ol maw, 800 boEfeg thre coleger-
faprs, #0111 furndng nwlk new  PRIEgS inoooew
ways, mosfly  uneEpectrd.  Columliks  1akes
1hem all = &irkde

Tor tws mosl recssr relpadsl, &okbrating
tha EORS amniversacy, ske défnitioe Btravia
sy pirfommasces of liis too moat popobar
Lmllet meecis, “Flheokded' 13 dane hira In e
niiracfoeh original seering, which Siravinsky
snvE W wosbetelh thougl e llkea somn of his
vl lifi] azebesteal teicka ol Tha plnyring
fan't i all Hikowsklifke and, iedoad the
seldnm=heard nmil nwmasais pessages of eom-
neetlvp tisss that foin wp the more farmal
lnepaactions  pro  serpelEngly | dlesiaanl.
Alne - goserally rather fmEgmonisey a7 con-
tinmess  Febeningy folnad the visibbe ballot
netinn. An anibenthe, mithoriialive Tecomibog,
whis. ane; bennfifEly detalied Enodte porrayadl
uf  thé eompler wimre. fhaigh 12 % nol per-
hage e mest foresiml  Verslom nvaitable
stravingky riwilsg 4 Bedlum-pates coBdics
iof, EAd B0 EETE

"Patrgueliia™ ig I the laner. mere pre-
chsw reviend 134T erchesiredins, whith Sira-
Yinaky Foala 1= no longer “smarenrish®—ike
the nrighnal ! & matter-sf-faei splnion es hie
part, entirely réalietie froan  hie Gwe hikZhs
jivel viewpoine [ more of A eostboibenk
spactiele, Thiy costpliete beillet somre, inaph
thoe fragmenterr connectisg pamnges atill nre
% parl of Tim sE3da. 0 ,

The 1038 “smndlee™ recont el ba eom-
plex an bt Jooke dm primc; A mumbor of e
wuris mre wery ahorlr, The fausty I1sfnked
b Spldad™ salie qakes op ond wlicke dlde D
hen -Einiflacly Jigay, Doiel, & favorle of mlse
faeme mpkdy wark g the fevefas, e ntlse
Belmg the vt VAlovemanlET  wih o pinae,
frer Beard I 160, afiplviog eerial thinking
1 vaTlne mepaite of oeolesl Eirgoiee

Bariak: Three Villoge Scenes {1917); Meslc

for Strings, Parcussion and Colesta [1933),

fidamoal Radic Orch. Chalr, Lahel
Wesiminsier WST 17004 wlarao

rfaw™ Pardol haz hess oppearlsg often
Indely | Ehn ilires ahoerl mn¥enients ol kess
VEMAgs  Hprida nrs & W jor Aind, mmEl ol
wlhle apjickl Wit Thelr Talld navd, dumg lif
& dntmancs tlespas  diel oeasbisEnl Aapfing
wiba wet in & midoetely affecthve surl af JQk€:
ik niee 100 Talgle—1hal Wil dtikldie sng
enp imieil for b oIl MakFvebine ofoheeiral ef-
fecan, neimdiag e ndprime isbng (o oldalrks
ks pon'll find 1o lariak, ¥l s BEoselinls
kg traanlione & tha 1hird plece.

Eh.lrrh gre iserplonsd of (#lk misk. To
Ihkf dny, Wariah (e (ke G01F fejerane pean
jinser 0 bave famped @ dlesenaff ook kAL
“Aee" a8 & seilkg Foc fald  Lldam withens
Alsfariing e Toll-yle wnalond vahiee Aatan
Coailand |n perliaps & sieand masier Wikl bld
AEseriond TeineRillibe  En WS Warks .  HE
iedea YE] BEnlal Meilre™ =Hiklg cs [
fenl lily dlsssmguse s il onil eenibs mlaag-
alip Brartak's fnr more aspldeiigntail. sorl.

Tt MEMeuld "Mugke far Stelnge, Parcimetem
wid Ceipsdra” In phayed Wik quiin resneeabls
lisdnreismibag Gy FRlE ledibindly “eEn anr.
min”  snspmble, Dariok's "Wisdera'  dlamn-
Enftn debs n&l sram 44 hsve Wept (he Men-
gntians Erooy larnbig e Tikn 10 reossr pears
ad virtundly s natbonn] musbenl hero. 1=
nuidihge  ld eseafent, Foo, peadiced by oan
shpareaily nll-Thumgneian tone wndis Wesk-
dalmaber's midpeoe F -
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TRANSISTOR POWER SUPPLY

{freni pogs 205

Whon the system b= frst switched on i
will go to this position becanss the ens
paitor-sonnectal to the bage of § ; will
delny the flow of base sureent antil
bng rum off and seized eonteal.

Now we start to wmave the enthedn
pobentinl of the disde D, negative, Tha
ancdla iz at-ahont + 3 volts nnd ones wo
go fezative beyond this point we siovl
fo drive corrent info the bnse of 6.,
The emitters of both @ and ), stavt
$0 wove negabive =6 that the eprrent
theough &, hegina to drop. This is
engugli 40 produce regenerative sction
through the resistanes souphug the eol-
legtor of g, to the bese of §,;, and the
eirenit awitehes to a state 0 which @,
ig-an dnd @ 15 0f. The soveest when
Gy 18 Dotfomed son e some 215 ma,
compared with nbout 0.8 ma when @,
18 bottamed. The reanlt {3 that the emit-
ter of {,, goes negative and drives §,,
hard,

When @1, bottoms it dlanipa {he base
of @} i the regolator eivenil down o
the moro wvoltage line and, jnst lo he
aure, pulls \be hoses of @y, -, down
in mere voltaee threngh the dindes. Ty
conseqienss all these trandistors are el
off pad only o small leakspge  enrrent
ean flow through €0 e load. ‘This is
quite & sale oomdifion, for tha teanslator
dissipation 15 low. The emersy steved in
the filter ehoke can eanss n volluge rise
of whont & volts at tho collegtors of the
rezsitlator tranzisfors ond this must he
reopemibered when choosing the Lype to
b msnd, It would be improdent in equip-
ment of thig lind oo po to the lowesd
possilile worklng voltnge and I ghomid
think twico before using, for exampley
tha OTPLESE which has o ¥, (EUS)
of 30 walts ot Jywo, I,=1L6 omp in
stond of the CTP1644, which stands 2
wiliz under the smne penditions for oply
o sinall ineresse n price. The 21147
whinh B nelunlly need 15 rated ot 25
valts mnder thess sonditions aml  this
means that thore ia n soiody margii of
ab benst 5 wolts, T will e obvlows thad
by aitering the resisinnes of P wa can
filtey the  qurrent st which this =witeh-
ine metion takes plass, M, s ehosen ko
maks L system ewiteh st phant 85
amps when o, inoseb 1o sero: this s lo
prodect the power unit, We then =t Py,
i swifeh tho aystem at jnst o lidle more
thién the squlpanent which we are sapply-
ing should take and wo will nufomati-
pally protead this. The swikshing bims
iz of the srdior of o millisseond se thot
it san enkeh thermnl mnoway abnost

befors i talkes off.
AUDIG = JUNE 1982

An impartant point in Ehe nse of any
prabeelive system = the roseliing, Wa

st be-ablo to get the system operating |

pgnin pfter n - ghub-dowm, buat we. musk
not be able o hold it on if wa ehill knve
overlond eondifions. Thi eapacitor san-
mested from eollestor to hase of 94y
throngh s pushbolies oels ns oo veset
gonfral, When we préss the butbon we
ann  ponsuler the capadibor as an in-
stantnpoons shord sivemt, HEling the base
np fo the eollestor, This males ), con-
duet nmd thus, by regenemiive action,
erls e might down and holds &, in
botteming, The resistance in  poralicl
with thiz enpacitance is tas high to hald
e 00 bt i3 Ehese just fo leak gway the
ehorge on thy capnsitor so thal i g,
6 boine lell on by excessive eurrent,
ibe edreuwil takes n guiek look at this
und shubs off again. Wo muost waib s
fese seedndds belore we ean ey b0 pe-
slnrt the system.

My improssion iz that this system is
eompletely safa. 1t was sol op with @m
nubomatis short-sirewil gystem whioh pak
o m oomplote shorb-cirenit at the fer
ininals, removed it re-sof e system and
sinrted aguin. | have now fongabtan how
piny. Leps of thousands of Emes. the
sysbomi was oporpted Bob eenlly: after
the fErgl few hundrod tomes the ouly
poink in going on s to previde mnterind
for an adverbsing depariment. The
oontrol syetom in: masily ndopled for nse
ol other voltages nnd ol lower enrrents
I won expest to mse o wmik of this kind
at Tnll euwrrent nnd maximam vallagn

for peelonged periods on renlly hot days |

1 should bo tmupted o meunl simpla bi-
metulliz tharmostats sek 4, Y ﬁﬂ-ﬂl'g. 2
o tlhe beat sinka viohit pext bo tle pooer
trnmsisbars andd ume the eontacts of thess
fo gwitch the hase of @, down (o zeo
lovel if Lhe systen overbeais

This is fab w eonstiuntional article, oi
leask pot ove of those detailed desorip-
tions  of oxmetly whern o dvll ewery
Bede oid mapek every companeint. Whan

1 was ten yesrs obl 1 loarped o ogat |

wlong bullding eremite with the oom-
ponenis 1 lad, not the opes in Eha -book
=l peonomin child in & noo-allnent
sooaly. Waw 1T halipes thoi if you pra
pose to boild o system like s, which
may shsk siveril wesks of & temcher's
poy for componesis and & goold many
honrs b assemble and tosk, you sught o
spend a coupls af Bours making . sure
you toally. know what you are doing.
Failiag that, corn some woney daing
something von do undersstand and, after
you have paid your Lhxss, buy a power
unik, .
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HERMAN BURSTEIN

Racerding Lawel

g I'n coprizmg o sfereo topd I hapd Beem
tald of difersni methads of selfing ihe
repural [evele, Showld T oset bath redord
lasaly i ihe some wuemberf I have bagn dold
that I ehould sal each lovel maler o thui
1hd meadld of the LT seelar fusl goss wp fo
the ved, Tn othar srorde, [ might be sefting
tha lefl chanmal of Wa, & end lie right
chamnel Tevel at Mo, d, It scema fo me lgu-!
parky of the eofi mrmsio might be omplifiad
Tog wuah

A Inrecording—whather mpying & tnps,
dlsg, or radlo program—yom Fﬂh': £o E:r
tho numbers as & rulo but 'h_r the indicaton
of tia Feesrd lovel fudisator; In yoar sass,
by the W17 meter, Otherwiss you may get
sbwinniinlly dl@erend recorded lavel an
onch chansel The pointer whauld go up i
bt mot dnto; tha eed ol o mm'm.[
peiks | al arernge lovels ik sheuld be 10 db
or moro below the red regioo.

In & rare cobg, ik niay be intended that
tha berenl ghenld ba differomt om eneh chon
el If you know this o be froe, vom might
them go by the numbors | whichecor ghanned
in low ghiabl enosé the meter far that
ahnnael bo ge np s the rod region om sl gral
I:::J-:u, nud e oweuld then see bu b thal

h pain éoodrals oro eot &0 the snme nusn-
lige, Hud kb the nbacses of spectlis kaoaw]-
edpn that e channed should be approcl-
ahly londer than the other, vour aim shoold
By ko ol A remording gpabn senteol on sach
chnnnrl o0 that the moxionm level o the
anme . on Ehn fwn shannels, Ghould rou sul-
quenily Swd put {hkot you kave mades nomis-
inke in dalng ao, this mistake sm ba ear
restod Im ]'l.'lujhm,-_i: by reducing the wolamn
of tho gppropriaie shanuel, Suoh o mlsake
ling pn ndlvamtage: 1t maximizes the signal
tomoiss Takin on (he ehainel that o havi
recnriled ot oo ligh o bevael.

The Earegning stntements all sy thal
the reonrd-level meters for Uis boro chasrels
gre properly ealbroted so that they gres
1I.I|-z ;mm-: indisadion for She smme recar|ing
ik,

Localion of Topae

G Mo i b hors Sl de tapes fo place
them neor an awplifer, Teadr, or preampli-
Her Besanke of the (rddgformers in (hene
dampiasi e F

A, It-4a teking an paspeesinry olanss b
plnag resordnl EApes nonr gy iﬂlr_'f whish
predoceg u in fleld, sunoh an the
newer tranglarmpr of mi sidilis component
The rp:j eﬂ: ﬁiu_lﬂht:h-iin ko ArEBS "'-f Iaﬁ.
eapesinliy ngher frequensies. In Ehe
i 0f am 1|11ramwglrd tape, tha translormar
might teawe spome hind of hom impring
whew I& 18 ghnk off, Tt wenld then by meess
gnry to make wnre the tape i3 adequatsly
=faand bafore recopllng on it, sspectojly LF
voo kad lefh the eaps near o tranaformar
s poworful as ghat in & sbares Br am-
-[|H ar. Canagivably, although not too lkely,
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ihe hm impring might bs o atrong that
ihe erams head éonlil not srasn ik eomipiaialy,
roquiring & bulk sraser fnatead. Tapea hava
a certain smounk of mémary, and it §s pos-
giblo that something which yoo think has
bapn ndequately srnssl oy the orase hood

may refurm with 1‘ymr. annagh strength to |

beebinn borely wudible

Meniter Pheras Impadance

9, [ e g " prpamplifer, *** " pomer |
resordar, ad well |

ariplifier, ani **** g
aea ticher and hoabihle, [ wish to0 dae aar.
plomed o that ! can Pefen B0 muste from
eng af the signal seurogs, Fha  manuofas:
turer f the tops eecordir adatas that Sakm
phonne chould be wiad, T have heam fold By
somgoma ofze thot [ ahould use phonss kau
ing seieral theisad ahins dmpedanes, kot
ahould I dof

A, The impedance of the headphoings de-
pends won the paini at which you plan te
niek ip Lhi ﬂqﬁnJ. 1f yom are going to
pink irp the Elgmnl b the ookpab of Lhe
powes nenpilfier, then phoses with on fm
pritnnes i the vieinity of & ohmy would be
eorreet, If yia plap to pick np the Egan]
nt svme point priet ko the power nmplifier

tpat, thon an impedanee of pevored them:
el ohimg e imparativo b prave loading
fawrn the elreuit ond pansing exesasive dis-
tardian apd. mignal ks, Thos if pon wish 1o
nhtain the signal st tho ﬂmt In your pre
nmyp which Eeedn the taps recordar, an im
peilance of geveral thomand ohms 1a neces
gary | the sams holds true if yon plan to
pat the signal ab & monitoring poink in the
tapa recordar. On the ather hand, S-ohim
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malshlng tramufermer,

Finding Old Tapas
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Tlur: Timited Bieren Tapes, 85 Ldowebyn
remne, Blaomsld, Wew Jarsey. IE
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gquality — gpecify Fidalitone —
on top since 1835,
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even PAGLIACEC] listens!

Fer he knows ariginal saund whem ha
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of k% hold opan formet Alrects 194%5-gQ
Baras Wigh-fdelity brochire, AT-TAss-3;
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how to keep the ZING in tape reco

Hure, you can maks Epes with & packags recorder, Yoo can dn
it far better with & Viking 86 Sterea-Compact
ing recognizes bhat thera are still rugged individusl-

Isfz wh ke o ol theer aent™

They liks the flaxdbility thal comes only with componant taps
agulpm THey e the parformancs 1hat is obtakved onky with
the pracise adlustmients possibla on Viking feps componénis,

Bk they sgpeciplly like the fealing of salistection thal comes
wit b Building thesr own System fremm componanls .. knowing Thal
it woths At peak efficency,

Far thege, dur wely spacisd Toends, Viking buibkds sxiremaly
dependable Hape trengports with: fleability nol Tound noobhes
dicks High perfimand s Viking récodding armplifiers make gos-

lmg

sible steres and monaesl, 2 snd d- etk systems unsxcaliad
parfarmante and vareaiiily.

Fulf techrical Hierature s now available on Viking 86 and 7&
serios. Jechs and amplitiers. We invite voi to send foF fhie data.
It will b maidled 19 vou withoot ebligation,

MO oF MINNEAPOLIS, INE,
SBEES A IRAER Avdreas Btk aspapnldn 20 Minnesain

BEFT. &1 CARLE AODEEST YTERIHE




Now is the time
to come to the aid

. of your, partyl

The more you enjoy sutdoor Tnang,
ihe mare you'll enfoy the Eleero-Yolce
Musicaster—world’s Tinest wenther-
proofl loudspenker s¥stom.

A Musicaster will add 1 your fin
wherever vou are. Whelher }'-.'I-u'ft'
dancing under the siars, swimming in
the pool, or relaning around the
barbecoe in the buckyard, mssic [rom
n Musicasicr adds the pleasure aof
outdaor high-Adelivy musie fram poor
preseni Hi-Fi sysiem, mdio, phono=
graph or TV serL.

It’s epsv {0 connect for permanent
use oquskde, of you can sEmply Move
wour Musicasier into the recrention
room for vear-"round pleasore.

Diesigned for indoor-outdoar Lise, the
E-Y Musicaster obiaing high-Adelity
response from a heavy-duty weaiber-
proofed speaker mounted in & rggest
nluminum die-cnsl enclogure. Thix
combinaiion insurcs long-lnsting
satislnetion under all conditbons,

Tow is the Lime to come to thead of
your outdoor pary . . . with an Elecliro-
Vabee Musteusier, It's easy 1o mstall ., .
seid For full information and the narmse
of your nearcsd E-V sound specialist.

ELECTRO-VOICE High-Fidelity Speaker System...it's Weather-proofed!

SPECIFICATHING:

Fraguancy Rasnenns; S 15000 oot
Dignénilon: 190"

Power Handienh Capacily X smlis procaany
tmpedanca: Eonma

Sipee V" Hu 31" W x Bi4" D

Wakgib 11 lies, Pt

Price: B0

Wehiicasiar 0 aunilablg wilk sddifianal (uashes
80 exlead fedponsa 1o 10000 cps, Price: STLD

P35I oty gebeal, chimeh pr alob
nesas & fougd, Aigh-guadty, aifoosose
spepker, the soavl chalos f5 an
Elpefre-Vake Maticasior. &

Eleche-olca, b Dagl EMA
Buchenmn, Michigan

Please sernd e vour Sooklel, YHow o
Eracy HighFidehiy Ouddons,™

ME




