How to Plan Your Hi-Fi System

C. R. TIEMAN*

The author offers a method for making comparative listening tests in order to evaluate perform-
ance of audio equipment on a quantitative basis as a logical means for choosing components.

HEX ONE'S INTERESTS turn toward

the aequisition of a high fidelity

audio system, e is introduced to
a ecomparatively uew world of elusive
values, amd he most likely will find that
tu Ly a sound plan for either constimer-
ing or ss=embling his system is o very
interesting bt involved task,

Aside From the harrage of cluins qind
eounter-claims of the equipment wann-
faetuvers, adviee from all quanters s
likely to appear to be in serions confliet,
The beginner may be unable to plan ef-
feetively heeaunse the values of which <o
many speak ghibly are subjective in nn-
ture and depend upon personal tastes
amd interests, Naturally, these different
mterests as expressed by diffevent ad-
visors can he mutually eontlieting, and
he has not heen able to establish his own
standards or reeognize his own partien-
lur needs. The measures of system of-
fectiveness are related to personal tastes.

The purpose of a plan is to provide
the system which most nearvly satisfies
the listencr's interests at o minimum cost,
We all have heard of the fellow who.
after spending much time, effart, and
money to aequire a suitahle system some-
how fails to be satisfied; and after a
while, has actunlly acquired enough
equipinent to assemble several systems,
If your aim is not to “tinker,” then some
time spent in planning a system will pay
off handsomely in the long run,

Regardless, whether we wish to design
cirenits or assemble n system from com-
pleted components, we first must estah.
lish some planning ohjectives or woals
toward whicl to work, The second step
is to ehoose individual components which
will satisfy these objectives at a wini-
mum of cost. The first and numt hupor-
tunt step is to set one’s sights: if vou
aim too high, the budget suffers divectly s
andl if you nim too low, the results will
ultimately be uusatisiactory. Within the
contines of the space here, we will spend
most attention on the first step in plan-
ning, that of getting the objectives or
goals outlined to satisfy personal tastes,

High fidelity means different things to
different people, and a “good” system
for one person may be a *had” system
for another. We many all have seen at
least three kinds of enthusinsts which
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could be grouped ahout as lollows: the
“<ound engineer,” the “music  eritic,”
ansd the “interested listener.,” The “sound
engineer” is the fellow who, above all
needs a variety of gadgets so that he can
exereise complete control over the signal
and compensate for any situation. In ad-
dition, he may require a multiplivity of
inputs to his amplifier to give him flexi-
bility in changing from tuners to micro-
phones, or to any one of several record-
crs. e enjoys the thrill of heing able
to shape or modify the musieal output
to taste. Individuals in this entegory tend
to emphasize the importunce of the am-
plifier, preamplifier, and the auxilinry
cirenits; but so far as listening is con-
cerned, frequently their needs arce satis-
fied with an 8-ineh speaker of moderate
quality.

The second fellow is the perfectionist
who demands the ultimate in perforin-
ance and serutinizes each individual unit
to make sure that it is the best available
within the stale of the art. These people
emphasize the importanee of hearing
every last note and overtone the music
offers, The are impatient with the slight-
est notieeable distortion, and ask for ae-
curate compensation for hoth the record-
ing and the ear; some are concerned
with the effects of the temperatuve and
humidity of the room in which the musie
is played. Occasionally a few perfee-
tionists tend to join a eult of “fanatices”
who demand improvements beyond what
the ear is able to hear, Another subelass
of the “music eritie” is the person who
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teels that the symplony eoneert mnst e
duplieated in the howe in botl tonal
runge and volume, He requires the 30- to
stwatt systens, while the average single
spenker home systemn will he well served
with a 10- to 20-watt systew.

The “interested listener™ is the one
who aspives to have a musieal system of
aoquality that is el better than s
alforded by the average commereial radio
and TV equipment, hut he borrows from
the “sound engineer” snd the “musie
eritie” for what they ean econtribute to
his listenmyg pleasure, 1le wishes to use
his systemn (o satisfy his personal needs
which may eange from a danee purety or
baekground musie, to oceasional serious
attention to wmusieal masterpioees,

Importance of Individual Taste

Beeanse high fidelity means difTerent
things to different people, the tirst thing
that o hi-fi soles ngent will wont ta dis-
cover when you visit his shop, is what
vour individnal tastes are, and what you
cxpeet to do with the proposed system,
Naturally, he will get to the point re-
warding  the size of your proposed
Inudget, for he ean eite systems that ean
e assequbled fop less than $100L as well
as those which will eost over $1.000.

To the salesman, one may quite inno-
cently state that he would just like to
have a simple system that acenrately re-
produces what the microphone picked up
1 the fivst place, To this remark, an ex-
pevieneed hi-li “expert” wny present a
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disquisition on why this is very difficult,
if not impossible, In addition, one expert
proclaimed that some persons do not
want to hear musie as it originally
sounded, but they prefer the modifica-
tions that are afforded by the electronie
system, The guiding principle, they say.
is: “let your ear be the judge,” and il
you get the impression that the original
orehestra is present as the recording is
played, then the system is #wood"—this
is the feeling of “presence.” Some ex-
perts further assert that acenrate quan-
titative analysis of sound reproduction
for the listener is futile, because the list-
ening pleasnre derived from the sound
system is largely subjective, and is
purely a matter of personal taste.

Standard practice for evaluating sys-
tem performance is to make a serics of
listening tests to aseertain the differences
in the ways in which the same recording
can sound from different systems, 1f the
loeal hi-fi shop does not have some ar-
rangement  whereby  different  systems
may he compared, then the beginner
would be faced with some rather diffi-
cult choiees, for it is virtually impos-
sible in the final analysis to evalnate
listening performance from advertising
literature.

After a few listening tests, one ean
readily appreeiate the advantages as
well a8 the limitations of the subjeetive
method of measuring listening pleasure
or system performance. Qualities seem
to be present in some systems that are
not adequately deseribed by the specifi-
cations. I found it virtually impossible
at the outset to make any judgments on
the basis of a few isolated demonstra-
tions and without some coaching regard-
ing what features were good or bad. The
untrained ear ean overlook a variety of
desirable as well as undesirable features
in a system, Without some expericnee,
one can readily hecome eonfused when
evaluating system performance by play-
ing recorded musie because one is ex-
posed to a myriad of sounds in rapid
suecession that cover a wide vange of
frequencies and volumes, and a wide
range of waveforms, Certainly, peculi-
arities or idiosynehrasies of the speaker,
enclosure, amplifier, or turntable could
be missed by the beginner; and poor per-
formance could be judged as adequate.
Experience and some instruetion are, in-
deed, needed.

Beeause we rely on the ear to such a
great extent, we must consider the ear as
much a part of the entire system as the
amplifier or the speaker. It is the ear
that is cither sensitive or insensitive to
certain tones, or levels of volume. There
is no point in paying attention to sounds
that only the dog or the eanary can hear.
or that can be detected on an oscillo-
scope. The hi-fi equipment transforms
the signals derived from a tuner or a
recording into acoustie waves which ex-
cite the listener’s ear. Henece, the first
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step in understanding one’s needs and
planning objectives is to learn some-
thing about what the ear actually heavs.

The hearing eharacteristic of the aver-
age listener is shown in Fig. 1. These
curves are ealled the Fleteher-Mnnson
curves of equal loudness. and they illus-
trate how the ear—the physical termina-
tion of the hi-fi system—acts for various
sound levels and varions frequencies.
Note partienlarly that as the loudness
lovel of sound is deercased, the sensi-
tivity of the ear at low frequencies
changes with respeet to the mid-fre-
quency range: a soumd at 0 db at 1000
ps is just as loud to the ear as a sonnd
at 30 eps having an intensity 60 db
greater, This is a factor of 1,000,000 in
terms of acoustie power. However, the
same two frequencies at the 100 db level
both have the same londness insofar as
as the ear is coneerned,

This eharacteristic of hearing plays a
very important part in the hi-fi system,
for it means that at a reduced level of
sonnd a given musical seleetion will ap-
pear to lose its low tones; conversely,
hoosting the volume will increase the ap-
parent intensity of the lower tones.

For high fidelity reproduction we wish
to maiutain a halanee hetween the highs
and lows so that the sound resembles the
original produetion to get the feeling of
s“presence.” But the original, such as a
symphony orchestra, may in the concert
hall be at a level of 80 to 90 db. In the
home, the level is normally reduced to a
range from 60 to 70 db; henee, the home
system mmst accentuate the lows by a
substaniial amount—ahmost 20 db for a
35-eps note—to eompensate for the ear’s
charaeteristies.

Accentnating this loss of low, tones
with reduced volume is the reduetion in
performance of many eomponents at low
frequencies, and the difficulty of radi-
ating such waves from speakers and their
enclosures, Some speakers, for instanee,
may have a characteristie drop in power
radiated below 100 eps, so that by the
time the signal gets to 35 eps the radi-
ated power is off by 10 to 20 dh.

The rule “let your ear by the judge”
is a fundamental one, but oue that should
he exercised with considerable caution
and understanding of the way the ear
reacts.

The basie need for control over the
level of volume, and the amplification of
the low frequencies in relation to the
highs is certainly established experimen-
tally if you conduet several listening
tests. Adequate control over “selective”
amplification is ordinarily provided hy
the “bass” and “treble” controls of the
preamplifier or the first fow stages of
amplifieation.

Value of Listening Tests

The principal value of a series of list-
ening tests lies in simultaneous eompari-
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son of different systems against each
other. The facilities of several hi-fi shops
are such as to allow one to synthesize a
wide variety of systems simply by throw-
ing a few switches. With such a facility,
one may listen to systems ranging from
the least to the most expensive,

For the purpese of planning, we
recommend that one shonld appreach the
first series of listening tests in such a
way as to establish his own preferences
rather than attempt to make a seleetion
of equipment. This author believes that
component selection should be deferred
until ene has firmly in mind the stand-
ards of performance he feels are worth
the cost in time and money. Only when
one has an idea of the performance he
seeks can he assemble a system in whieh
the vomponents make their full contri-
hution and are still held to the minimum
cost.

As a practical matter one is usually
well acquainted with what might be
culled the “lower level” of performance
beenuse of familiavity with TV and
radio. Based on this starting point, the
tests deseribed here were initiated to de-
termine the best system  performance
available, and how various high fidelity
systems compared with the best. Wide
ranges of priee and performance were
found, and technique was sought to
place them in a snitable line of sueces-
sion for comparison. Assembled ampli-
fiers ranging from $100 to $150 gave
very high quality performance; speakers
and their enclosures ranged from less
than $40 to over $700, and the tomal
range and generally pleasing qaality of
the sound varied widely. Turntables, on
the other hand were almost universally
of one make and wmode! in the places
visited, so there was no partieular choice
avilable in this item.

The techniques nsed to determine per-
sonal preference commensurate with the
pocketbook was to make use of the sev-
eral amplifiers vecommended as best by
the salesman, and then substitute speak-
ers and enclosures {o make up suecessive
systems, beeanse the speakers displayed
the widest range of price and perform-
ance. We are, in effect, attempting to
mateh the hi-fi equipment to the ear at
best we ean within budget restrietions.

Stressing the need for listening tests,
and the inability of techuival specifica-
tions to eonvey a measure of listening
performance, one consnltant asserted.
“Now, m these multiple speaker units
you will notice more depth of tone, a
quality which we cannot adequately de-
seribe by our instruments, hut whieh is,
nevertheless present. That depth is a
psychologieal effect cansed probably by
the sound coming from an area rather
than from a point soures.”

Although not always the ease, it is
usually true that the systems with higher
price tags gave a higher level of per-

(Continued on page S1)

25



a high quality system at|

NEW!

HFT90

KIT, lesy cavar
WIRED. loss covar

Cover £ 3.95
*excise tax Inef.
Newly-lemizrned. exireme|y sensit 1nw- noise

“Iront end”, sunplied in a cast honsing com-
pletely pre-wired, pre-aligned, reads in use.
Employs temperature-compensntad vampn-
nenls andl advanced eircuitry to completely
climinmie need for AF(, Dirifi leas than 2
wart=s in 1040 rrom cold gtnrt, Bedialinn
supreesed fnr below FCO standarde. Algo feas
tares pow DM-T0 treveling tuning exe. $¢nai-
{ivily. unappronched ameng FM tuner Nits,
of 15 uy for 20 db quicting’*. Inpai 300 ohma,
1¥* bandwidth 260 ke, deteclor peak ceparsiinn
of B ke Fren. resp. $0-20.000 eps +1 dh
Audin output 1T ¥ for 10 ur input with 7% ke
devintion. Hum 60 b below | Y. Cathode fols
tower and mualtiplex ouiputz. Flywheel alisle-
rule tuning, AGC, atablized bew Timil Ing thresh-
oll for eseellent performnnce from weaker sle-
nala, hroad-band ralio detestor Fur i proved
captiere Falin and easior tuning, full-wave
rectifier nnd heave (fltering, veey low distors
tion, Utes 1-FUCHS/BAGK, 4-RATIG. 1-GALS,
1-604, 1-DMT0, 1-6X4. FPlexible “low xithou-
eLie” desien adapiable 1o any panel thickness
for cansale {nstaliation: optionsl cabinel,
HWwlr: 3% x 12° < 4% ™ Operates fram |G-
125 VAL A0 cps Hoe

"*Typical unit, measyred with Marcon! TF
958472 FM-AM gignal generaior,

FM TUNER

$39.95¢*
$65.95*

12-WATT
Williamon-Typs

® @ @ Q,
= HIGH FIDELITY

INTEGRATED AMPLIFIER HF12

with Preamplitier, Equatizer and Control See

Wired $57.95

KIT $34.95

Compact. beautifolly packarsl and weyled
Provides commiete “Trantaand”™ facilities and
true high Tidelity performance. Thireel thpe
heas! and magnetic phono inpas with NARTIE
Ttape) aml #IAA (phonad feedback oounlizn-
tivns, f-tube girewit. dunl tricde for variable
Lurniver Wass snd Lreble feedback-lype tone
controls, fulpal Pawer: 12 w cone, 25 w ph.
IM Drist. (R0 & GO00 epm @ 4:1}: LA% @ 12
wi OBBCH @ A w: 0% @ 4w Freq, Heep.
1 wi =06 dh 12 ppa=T5 ke: 12 w: *=06 db 25
eps — 20 ke, Harrnnic Ivist: B
45w 109 @ 2.
@6 w; dl cps: 17, 12 we
epr: Wl @12 w; 10 ke 10
4 w. Transleni Resp: excollent wquare wave
repraduction (4 ueoe rise-time); newlizible
ringing, rapil asttlng on 10 ke square wave,
Inversr Feedhark - 20 db Stabilily Margin: 12
db. Damping Facter s above 7, 20 cis 15 ke,
Senmitivity (input for 12 Wi Mav. "hono.

W omy: "I'epe Tlend — & myv: Tuner. Aux = 05
v. Hum & Noise level thelow 12 Wi: Maz,
Phona — *60 dh; Tape Hend — *55 eb; Tuner,
Aun 75 b Hpeaker Connectlons: 4, R 1§
vhms Tent Contrel Bange: @ 19 ke, =15 10h:
@@ B1 epm. 16 (Al Tubest FOCRS 12AXT,
I-ECCR2/12A117, 2.FLx4. 1. Mounts in
or pol af cabinel. Hize: Pt o il s
BLI™ 1% Ibs.
tincludes effect
of eompensation.

TWO-WaY
SFEAKER SYSTEM
HFSI $39.55
tomplete wilh
FACTORY-BUILT

! & I ¢

CARINET ;
Jensen heavy-duty 5" wooler & matching
Jenaenm  enmpression-deiver eapomential horn
tweeler, Smooth clean hess & crisp, exiended
nautral hixhs, (iverall respanse: =G db 70-
12,000 cpa. Pawer-handling capncily: 25 w.
Lmpedance : 8 ohma Dookshelf nize: 237 & 11~
x 4", 25 Iba. Wiring Time: 15 min.

IN STOCK ot your neighbachood o

Write for free cotolog ==

¥
2

butor

®  33.00 NORTHERM BLVD
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HOW T0 PLAN

{from page 23)

forman~e. How mnch quality is gained
by an additional outlay of money is im-
portant for the plannee to have in mind
hefore becoming ohsessed with any one
partioular syetom, or with the stroggle
to achieve the ultimate.

After roviewing several synthetic sys-
tems, one begins {o realize that high.
quality andin  reproduction  ean  he
achivvesl. In facl, sone of the more ad-
vanoed systems will give a perfarmanee
that is virtually indistingzuishuhle from
the eriginal. The aseond signifieant point
is that the cost of a high-quality system
in likely to he a little more than had
originally heen estimated. The choice of
companents that will lie shead will he
rather delicatr because the mistakes ean
ha castly.

Although the actual measures of per-
formance of a hi-fi aystem are subjee.
tive, tho person who has gained a lim-
ited amount of listening akill shontd he
in a position to make eomparative tests
andl te place his suhjeetive reactions o
& quantitative hasis. If such evude mear-
ures ean be made, then one ean pate dif-
ferent systoms. With these ratings to-
gether with the vost datn, one ean then
eonstruet the ‘“cost-effectiveness” ourve
which can be an invaluable aid to svstem

| planning, In the heginning we recom-

mend that the rater eonfine his atienlion
to the general impression of “listening

| pleasure”™ or “presence” and take u
p P

more detailed refinements at a later time.
Initial tests of thizs kind arc sufficient
to econvice seme “interested listeners”
that the systems of moderate gquality are
adequate for the purpese, hut others will
lay aside all thoughts af intermediate
steps and plan for the highest standards
of performance that are possiblo.

a
S

$ = COST OF SPEAKER aNO EMNCLOSURE

Fig. 2. Curve of cost vs. performante as

constructed from the daola in Table |,

Jcovering the test of the least costy
systerns.
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two more BEST BUYS...

20-WATTY
Ultra-Linear
Williamson-Type
INTEGRATED
HIGH FIDELITY
AMPLIFIER HF20

camplets with Preomp-Cortrod Seehion
KIT 34995 WIRED $79.95

During its first year, the B30 has roccived
comdistently high praise from uters = has
become eslablished as the onnambing value in
amplifivrs of this power elass. Emplays an onl-
put translormer capable of handling Inr in
oxcess of {8 rated 20 wans, a full Ultea-Liocar
Williamson power amplificr, and 1he finest pre-
amuplificr-eontrol [acil ities. Raied Oubpoic 20 W
(3 wpk. ) 1M Mistoribon (BUE 700 rpe @ 4:13:
1.5% @ 20 w. Warmeanic Disurilan: below 1%
Trome 20000 cpe within 1 db of 20 w. Freq,
Reap.c %05 db 15-30000 cps ar any level from
I mw io 20w mio peakinE or raggednos cntside
audio range. Squsere Wave Resp.s 20-20,000 cpa
csentially undisionied. Sers,l 1 mv oo mag
plono & 4 v on luner, cec, for 20w otttput.
Hun: & Naiarc 60 b hebow 20 w on mag phaono,
75 db below 200w on funcr, et b fecdback
cqualirations for L'y & 7Rs. 4 hi-level switched
apuis (Iuner, iy, tape, avstal b wrneedd inputs
grounded to climinate cross-talk: 2 low-lpvel
inputs for proper loading with all cariridges.
Low sbistorting wariable grossovonr (eedback tone
conirols: 215 db @ 50 eps & =I5 db a1 10 ke,
with mid-Treqs. & welpme unalfesicd. Hum bal,
control. D superimposed en pube lilaments o
climinate emluxle-hezter leakage a5 hum source,
Lontealab printed circuit “Compentml.” Loud-
ness eantrnl & separale level se ormteod o front
pranel, Extremely fine outpnl translprmen: inter-
leaved windings, tight coupling, careful batanc-
ing, graiv-orieniod scel. Speaker Conncclions:
1, 8 F 1 olims, HWD: 8487 ¢ 157 x 107, 24 Ihs.
Matrhing Cover E-1. $4.50,

Lo

NEW! 30-WATT
: High Fidelity
POWER
AMPLIFIER HF30

KIT $39.95 WIRED $62.95

Fowr ELAE v tnbes [0 push-pall jaarallel;
high prawer sencivisvloy eliminaes reed for oxira
dbiver stages, premitting W LS -1y CREC it
with large (nserse feedback and high stabitity
(E00S | T Lt traisia vxtensively
vrlcasedl witnlings & grai fi il steel tam-
wmis, Sarge-lree, high reliability power sup.
iy usiR two EAHT Tull-wase recoiliors. Power
1akeeoll weket Tor EICO HEGIA Preamplificr,
Rared thurpue: M ow (4T w pko 19 IHooerlon:
(K TN s @ i) 2% @ W ow 0E3 @
20w (L3 10 w. Jlarmnnie Didertlon:
bedow 150 Fram 320,000 cps within 1 db of
3w, Ferq, Bespo: 20D db 1550000 cps &
205 dhe 15100000 cps, ar any level Trom | mw
to 30w oo peaking or raggedness outside audio
range, Square Wave esp.: 20-20,000 cps csson.
Hy undisterted. Enverse Feedbark:

“.'“—:-:

10,20 aps 1o 20 koo Sens
Rum: H b, Dclow £0 w8
4. #oand Hionbima BB D: 5% x 39 % 7% |7 Ibs.
Matching Gover E.7. 365,

P e — — — — — ——
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DYNAKIT

Preamplifier

An Outstanding Companion
Kit to the World Famous
Dynakit Amplifiers

This handsome new control unit gives
crystal clear, noise-free reproduction
from any modern program source. Its
unique all feedback design by David
Hafler sers a new standard of pre.
amplifier performance. The design of
the Dynakit preamplifier is a synthesis
of outstanding features which produce
smoother, more natural sound. Com-
pare these features with any other units
regardless of price.

* Unequalled performance

Actually less than .19 distortion under

all normal operating conditions. Response
db & cps to over 60 ke. Distortion
nd response unaflected by settings of vol-

um: control. Superlative square wave per-

formance, -mi complete ping on any

pulse or tramsient test.

% Easiest assembly

MI critical parts supplied lactory-mounted
P printed circuit board. Exeleted

CNI’“'EI:IIDI‘I P

wi! n‘

wiring tum h

of assembly. %

cess

of :nmmntﬁnn cuts
and eliminates errors
simplified layout offers

complete ac ility to all parts.

* Lowest noise
Integral de heater supply plus low noise
componenis and circuitry bring noise to

less than 3 microvolt equivalent noise in-
t on I\la\h ono position, This i

tter than below level of 10 milli-
volt magnetic mnndm.
% Finest parts
1% comp in equalizati Cirwiu 1o
insure ion of

characteristics, l.ong lule electrolytic apl
citors and other premium g eompo-
ments for long trouble-free service.

* High Flexibility

Six inputs with npnm of extra phono,
tape Itead or mike i mpm Four ac outlets,
Controls include r.l?e AB monitor nrll;ch.
loudness with disabling switch, full range
feedback tone controls. Takes power from
Dynakit, Heathkit, or any amplifier with
octal power socket.

* Qutstanding appearance
Choice of bone white or charcoal brown
decorator eolors to blend with any decor.
Finished in indestructible vinyl coating
with solid brass escutcheon.

* Best Buy
Awvailable from Hi-Fi dealer at only
ﬁi&i net (slightly higher in the West}

yet q]ualm perlormance nui

;nm i unexcelled at any price.

Deseriptive brochure available on request

Pat. Pending

DYNACO INC.

617 N. 413t 51., Philadelphia, Pa.
Expert Divisien: 25 Warrsn St., Mew York 7, M. Y.
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TABLE |
COMPARISON OF SPEAKERS AND AMPLIFIERS — TEST No. |
ENCLOSURE AMD SPEAKER  TOTAL  PEFORMANCE RATINGS

Type Cout Sphr Mo, Cop  COST LF. MF H.FOvesdl
A 1800 1 0.0 .00 [ ] ] 7
A 1800 7 4@ 4.0 [ 8 B 7.8
A 1800 3 M.H T¥ ] ] [ 7
A 1800 4 TA30 WS ] [] 8 73
A 1800 3 .0 7550 ] L] 8 7.2
A 1800 & MN TL® [ L] L 7
A4 1800 7 @ &.00 .00 L L] 7 el
A 1B00 B 20.30 50 ] 8 7 45
A 1BOO F 17,00 45.00 1 ] 7 a8
A 1BO0 10 .0 4.0 3 L] 7 83
A B0 11 .50 9.5 & [ 7
A 1800 12 1400 13200 7 [ ]
X s0.00 13 74N 1K [} ¥ (I N ]

Willigmon -1ype omplifie: ($190.00), mcord chonges (368.00), ond
megnatic pickup not changed duing tet
Spacken tevted included singlu-cons sxtended-ronge modeh, end
twe= ond three-way integral modely.
Encloters typen: A I bosy reflme in kit form, wnfirivhad pl pwood
K iy Kexlson-typa, In kit form.

Typical Test Results

The results of two tests are tabulated
in Tables I and II, and are plotted in
graphical for in Figs. 2 and 3. These
curves show a distribution of points up
and down the scale of performance or
effectiveness, plotted against the costs of
the respective speakers and enclosures,
The performance generally rises with
cost. The total system costs could be de-

TadLE 11
COMPARISOMN OF SPEARERS AND ENCLOSURES — TEST M. 2

ENCLOSURE AMD SPEAKER
Typw (Finithad Linit)

TOTAL
cost

PERFORMAMCE RATIRGS
LE. M.F  HF. Overall

fa) With omplilis ond peaomp o §190.00. Speaiens intlude twe= snd
Thrma-wiy Typen

BACK-LOADED HORN 24430 r ® ¥ 8.5

BACK-LOADED HORM

CORNER HORN

CORMER HORN

e 00 ’ L] ¥ BA
0.0 10 ¥ L & )
.00 10 8 ko 10
INFIMITE BAFFLE {Dual Sphrs)  100.00 8 ® ¥ a3
INFIMITE BAFFLE {Twarway) 126,00 3§ B 1] 7
(B} Wirh mmplilier and preomg at $203.00.

INFINITE BAFFLE (3 Sphra) .00 7 ? w0 8

INFIMITE BAFFLE (% Sphn) as0.m v i w9

Soma changer (362,00 ond mag pickup wed # b

rived by adding the amplifier and
changer costs in each case. The most ex-
pensive system was $978, while the least
costly was %296, but the lower figure
could have been reduced by using less
expensive amplifiers without affecting
acoustieal performanee.

The distribution of points shown is
peculiar to only one rater. If some other
rater was to evaluate the same systems,
he would probably place the points in
different positions, but he would most
likely get curves of about the same shape
after averaging the points. In conferring
with other listeners, however, the most
expensive system was cousistently rated
as the top in quality. This unit was arbi-
trarily scored as 10, thereby establishing
a standard at the top of the scale. At
the lower level, the table model radio
and a radio phonograph were scored at
nbout 3 and 3.5 respectively, but these
scores are not shown in the data or

warn amencanradinhietons com

curves. These latter ratings set a lower
limit or standard of “low-cost” perform-
ance. The region of high-fidelity begins
with an over-all rating of about 6. The
over-all rating was derived from three
separate components, one to evaluate
low-frequency response and freedom
from distortion, one for medium fre-
quencies, and the third for the highs.

The two curves show the extremes
available for home listening. The com-
hinations between these extremes are
many, and the measures that can be
taken to reduce the costs of the systems
of highest quality are not exhausted in
these two initial tests. For instance, one
would like to see whether a system could
be asseinbled having a performance be-
tween 9 and 10, but at a substantially
lower cost than those listed in the tables.
By using the “do-it-yourself” kits for the
more complex systems, if they are avail-
able, such costs can be reduced; bhut one
may be forced to forego the styling and
fine finish of the speaker enclosure and
the auxiliary eabinets. Cost reduction by
a factor of two is a reasonable expecta-
tion.

At this point, one may have enough
information to stir his enthusiasm, but
not enough to be sure of his precise needs
so that the system can be laid out. There
is still another step the beginner may
take before making any major decisions.
This step is not essential for one who
has made up his mind but is recomn-
mended for those who wish to develop
better judgment. This step is to con-
struet on “interim system” whieh will
permit the experimenter to chserve over
a period of time the factors of impor-
tanee to him which affect the perform-
ance of the system. With a judicious
choice of eomponents, one could apply
any items purchased for the secondary
system to the more advanced one, This
cxperimental approach has the advan-
tage of allowing one to study his re-

- a
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2
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¢ 530‘ 400 400 800
$ = COST OF SPEARER aND ENCLOIME

Fig. 3. Curve of cost vs. performance con-
structed from the data in Table Il, cover-
ing the test of the most costly systems.
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quirements more vlosely and tu develop
a better understanding of actual rather
than fancied needs; it may also serve
to stimulate move interest in still hetter
performance. Another experimental ap-
proach s to take advantage of the free
home trials offered by local shops. As
much as you may like a pieve of equip-
ment in the store, sometines it may not
“wear well” at home.

A little rummaging around iu the attic
in my awn ease produced cowponents
that were mdequate for the interitn ap-
proach. Faor the dance party require-
ment, there developed a need for powear
output—undistorted—that was well be-
yond the ahility of the secondary system.
The audience was found to absarh sub-
stantinl amounts of acoustic power, and
in addition, ereate an ambient noise level
whieh had to be overeome by the speaker
output. The Juck of lvw-Tregueney lones
in the speandary systen heeame appar-
ent becuuse the lows oflen carry the
rhythm needed for dancing. Wor listen-
iog to concert music, the volume level
bhad to he reduced to keep peace in the
family, so the loss of lows wis again
accentunted. The lack of extreme highs
caused no comparashle deep concern, so
the extended high-trequency coverage
will be included in the final system if it
can be gained for a modest cost,

If you have heen mhle to cstablish a
standard of performance that the hi-fi
gystern must eventually meet, then it is

tiie to turn attention towurd the secand
step in the planning eyele, that of welect-
ing the individual components i such a
way that the over-all cost is minimized
without sacrifiing  the performance
standard, 1n principle, at leasl, the be-

ginner vould extend the lechuigque of |

listening tests s as to arrange the com-
ponents to snit hix necd. We know of ne
better way to choose a speaker, hut se-
lecting a particulnr nmplifier depends to

some extent on bow much the experi- |

menter borrows from the “sound engi-
neer” and the “musie eritic.” Many would
be satisfied with a simple substitution
test using the chasen speaker and enclo-
sure, and make wse of o home trial. Se-
leeting an smplifier in itgelf ean he a
detailed study the seope of this discus-
siom; in fact, much has already heen
written on this subject.

Thus, if one ean arrive realistically at
some cenclusions regarding his require-
nents in relation to what he can afford,
the task of selecting the units for the
system 15 reduced to wanageuble pro-

portions; and one’s limited energies and |

funds are not nnsdirected into unpro-
duetive channels. These two appronches
are alvocated as aids to planning: The
eomparalive evaluation of systew poer-
farinanee by actual listening tests, and
the improvement of personal judgment
through experience with an experimental
or interin hi-fi system, E

LOUDNESS, ITS DEFINITION

{from page 48)

ing ten components of equal loudness
and a common frequency difference of
10D eps. The results are shown in Fig. 9.
It will be seen that although the puints
corresponding to the different frequency
ranges lie approxiwately upon the same
eutve through the middle range, there
are consistent departures at hoth the
high and low intensities. 1f we choose
the frequency of the components largely
in the 1iddle range then this factor b
will be dependent only upen Af snd L.

To deterinine the value of U for this
range in terms of Af and Lg, 4 series of
loudness measurements was made upon
vomplex tunes haviog ten curuponenls
with a common difference in frequency
Af and all having a eommon loudness
level Ly, The vilues of Af were 340, 230,
112, and 56 cps. The fundamental for
eacl tune was close ta 1000 eps. The ten-
commponent  tones having  frequencies

which are multiples of 530 was included |

inn this series. The results of loudness

TABLE V
CoMPARESGN OF CALCULATED AND OBSERVED FRACTIORAL LovoNEss {Lairp, Tavior
AND WILLE])

Level lor § Loudness Reduction
Originet Lowlness Cal. Level lor |
* Luudness Reduction
Cal. Obs.

1 nz 76.0 84
on 82 63.0 73
&0 7 60.0 [.11]
0 58 49.5 48
&0 50 40.5 41
50 42 31.0 M
40 33 21.0 7
30 25 149 il
ki) 16 6.5 13
10 7 50 4
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DYNAKIT

Amplifier Kits

A proven circuit of finest sound
quality in a new deluxe 60 watt
model and standard 50 watt model

oo s @
MARK [ = 7995

4, B, 16 ghm culputs

The new Mark I includes all the
sensational actribuces of the popu-
lar Mark II plus these outstanding
deluxe features

# B0 walts at less than 19 distertion. Insian-

tateous peak power of 140 warts. IM len
than 05 at average listening levels.

¥ Choke filtering and low moise rircuiley re-
duce hum and noise (o 96 dh helow 60
wakls,

% New rugged KT-88 wwuhes and ather heavy
duiy paris wsed conservadvely.

MARK I so woe 6972:

8. 16 ohm outputs

The Mark 11 is the best buy in high
power high fidelity kits

* E‘ue_nf asarmbly due tc uniquely simpile
circuitry and printed circuil construction
with laclary-mounted paris,

+ Higheat stabilicy wsing patented siabilizing
networks with minimum pumber of phase
shilting stages. Suitable far all loudspasker
systems including slectraaiatic,

% Dyna Riaset [patent peoding) for simpli-
fed adjusiment and complete freedom from
eficets of unbalanced components. No hal-
anting adjustments required to mest pub-
lished specifications.

# Dynaca Super-Fidelity output iransformer
with patenied para-coupled windings. This
it the Anest available iransfo-mer of s
type for the mont eritical audio uses

#lightly higher in Wast

Available from (rading Hi-Fi dealer: everywhers
Descriptive brochure avaitable on request,

DYNACO INC.

GIT N, 415t Strawt, Philadeipnia, Ps.
Expert Divislen: 25 warren St New Yok 7. M. Y.
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