Y BRIEF against pads is two-fold:
(1) how can o layman mﬁllﬁl
them, and (2} why degrade a low-im-
pedance amplifier with insereed dissipa
tion? The first point will be passed with
anly the camment that withoue thousands
of dollars worth of st equipment and
many years infimate experience in the
field the layman is handicapped. The
second scems to need some support be-
yond philosophy.®

Experiment

[t was reasoned that if a step-down trans-
farmer were used, the speaker damping,
if aided at all by the amplifier, will be
benchred; the use of a pad will degrade
it. In the case of heavily loaded horns,
it might be assumed that the difference
would be negligible, Yer the fact that
no available speaker, horn or open ype,
has ever been made with a perfecely flar
response Over even a narrow frequency
range, means that there remain  reso-
nances which are not completely damped.

Anyway, a middle-range  speaker
(horn type) was set up to be fod
through a crossover network and eicher
through a resistive pad or a transformer,
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Fig. 1. Effect of pad and travsformer,

the loss being adjusted 6 db in each
cuse and the nerwork consmnts given
values appropriate o the rransformed or
untransformed impedances.

Tt was found char the peak-to-trough
ratio of output was 4 db in the frequency
region of interest with the transformer,
and .3 db wich the pad. That is 1o sav,
the pad insereed its G.db loss in the
troughs, but only abour 3.7-db loss on
I:|||,' E:u;:ul:!i.

Fig. 1 illuserates the effect. The domed
curve shows the frequency response ol
a horn speaker unit with which a G-db
resistive  pad was used o lower the
level. The solid curve shows the response
using a 2:1 rurns raddo  eansformer,
1_n|'|l-. cakers pdl Enclo
suies,” AUDMGCRAFT, Dec. 10%6 (p. 231, rewords
my |:||a.||p|.;|;| more (orcefully than | '|l|:-1||-:| liave ox
pressod e e, Klipsch considers i facher simgle-
minded ©e spend moncy for am amplifier wich a

higcly 1|.J.||;|I]|-II1|F: facrisr, and theow away all the bene-
fias . Ay amsenting .. o.oa pad, ...

'l.ur.tw._u. L. Augspurger, '
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by PAUL W. KLIPSCH

M, Kﬁ!l“'ﬂ!l Bus, for wrany yosrs, ntide
no secret of bis diddike for attennator
pade (level controls) on the individual
drivers of maltiway speaker rystems, He
bas desipned i famowr Klipschorn and
Sharthowt systems to produce mearsred
balance  among  outpris  of  wooler,
spatohor, and toocter, therely eliminat-
ing the reguirement for level controls
wnder pypical listewing conditions, De
rhite soEd-Presiare Medsirements, Lo
eper, recent comparisons with five and
reprodeced muric convinced Bim that the
middle-range omtput shoald be reduced
for more wataral balance. It was nof
feasible to replace the middle-range
driver. The [ollowing describer in bis
own words fow be avoided wsing an
attennator fpad, and the moainrable ow
perierity of bis alternative solution.

Althongh Mp, Klipreh writes spocifi-
cally of bir own speaker 1ystems, we be-
Yieve bis fwmdingr ro be of suflicient gen-
eral inferest @i to warrani an excepiion
ta our rtile of not publishing articles on
conswrercial products written by manyfac-
turers or their agentt. — ED.

Mote thar the trough values are about
the same for the rwo cases, but the
peaks ure higher with the pad. 1n other
words, the response is smoother wirth the
eeansformer than with the pad.

The explanation is assumed 1o be
that the horn does not apply as much
load as required to produce nearly critical
damping, so that second-order resonances
can show up on the response curve, The
added damping of a low-impedance
source, therefore, is evidently capable ol
helping the response cven of a highly
daumped horn speaker.

Mow, the 2.3-db error is not large: ic
15 hardly discernible by aural comparison,
Bue if each imperfect system conld be
compared with a perfect one, then the
extrr 2.3-db error could well be ap-
parent, whereas the lesser error could
pass pndetected in many instances.

New Networks

Application of a transformer o a cross-
aver pnetwork involves o lot of careful
planning, The mere presence of an iron
core can produce distortion iF the pri-
mary inductance is wo low,

The networks are shown in Fig 2.
As applied w the Klipschorn, the con-

stants follow fundamental design. The
capacicor elements, parcicularly G2, de-
pend on the acual speaker impedance
and the transformation ratio, 1o the case
af the Shorthorn the problem was ag-
pravated by the fact thae the woofer is
a direct radiator over che upper-bass
range, being  horn-loaded  for only a
couple of octaves in the sub-bass range
from abour 40 o 160 cps, and the region
above cone breakup {above 1,000 cps)
produces a rising response,  Also, the
very short middle-range horn acted
little out of character. The C2 value for
flartest response turned out w be a value
appropriate to a 00-cps crossover fre-
gquency; response of the woofer alone
suggested a 12-db section. Bur the values
evolved from response adjustment  re-
sulted in the simple 6-db network with
values shown in Table 1.

Tahble |

Klipscharn Shorthorn Romarks
ca 2 petd 2 ail
C 5 gifd 3 ail
L2 0.5 mh 0.5 nol aver
0.4 ahm DO
Ll 5.0 mh 2.4 nol aver
1.2 ohims DC

12 Spacial Auvtatranslormer

These networks have been evolved, as
properly they should have been, as spe-
cial devices fieed 1o the particular drive
units and horns used, Obviously a sub-
sricution of drive unit, or of one of the
horns, would probably resule in imbal-

Fig, 2. The wew netework (alrave) wsed by
Mr. Klipseh, Contrast dbis with the ald
wetroard, awlich fr diagrammed Dolow,
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ances. For example, the value of C2 for
the Shortharn network is 5.0 pid con-
trasted with o theoretical value of 2.0.
The "design center’’ was used as a point
of departure, and the sweep-frequency
seneraror and microphone output wsed o
indicate the direction in which 10 modify
from the design-center walues. Design-
center and modificd values were then
given the acid rest of hours of listening.

The results are empirical, but were
evolved fram vears of experience, hours
of experiment, months of enginecring,
arid weeks of listening o both repro-
duced and original sound. The recording
studio became o laboratory, and  wice
VEFED,

Special attention was given the adaga-
tion of the nerworks for the Rebel series
of speaker systems, Because the Rebel 111
and Shorthorn Model § are ideneical in
acoustic size and function, nothing spe-
cial was invelved. Bur the less-than-2-
cubic-foor size of the Rebel ¥V presented
problems,

From microphone-pressure indicacions
it was found, as in the case of the Short-
horn Models S and T, that the capacitor
C2 had to be about 2.5 times the cal-
culared value.

The autotransformer is the same o
all networks, which is a formunate thing.
The K-1000/5000 W2 nerwork has
been arranged to fic into the smallest of
the Rebel boxcs — hence the shape is
teapezoidal, instead of rectangular.

Heretofore the nerworks involved no
iron cores (except the first design of
abour 19403, In the absence of iron,
there is no magnetic saturation and oo
power limit, excepe perhaps the kilowatt
or s0 it might take o burn out the Mo,
17 wire in the inductors. With the intro-
dection of the ranstormer’s ifon core,
however, a power limit muwst b cstal-
lished.

Since the nerwork design was specil-
ically for horn speakers of fairly high ef-
fciency, and since the neeworks would
not likely be adaptable o other speaker
types, the power requirements for horn
speakers were Biven extended considera-
fion. An excensive series of pracrical rests
shows that 10 w is going to suffice for
extremely loud sounds, and power levels
exceeding 10 w would produce as much
distortion in the cars as in the repro-
ducing system. For sounds of gunfice and
rivet hammers, the audiophobes may de-
pend on car overload  before  repro-
ducing-system overload. The audiophile,
on the other hand, will likely be content
with actual volume-power levels of the
order of | w or less,

The transformer is easily capable of
handling its middle-range share of a
ol power well in excess of 10 system
watts, with exciting currents low enough
so distortion remadns at levels diffieolt o
measure. It is known that all speaker

Continged on page 39
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First
the
fabulous

TD-124

two
new ‘“TD”
Stereo-Monaural
turntables

Here's good news for budget-
minded hi-fi aficionados.
These two new Thorens

turntables (with integral
tone arm} give you the same

basic drive mechanism you get
in the ultra-precise TD-124 tran-

'x
peiy

seription turniable, but they'restream-

lined for economy. See the new

TT-184 and TD-134 at your authorized

Thorens hi-fi dealer's today.

TD-134 Manual Player. 4 speeds, It
has the same precision-machined, ad-
justable-speed drive as the Therens
TD-124 transcription turntable for min-
imum woaw, flutter and rumble. Turn-
tahle floats on nylon bearings. Integral
tone arm equals tracking performance
of separate arms costing as much as
half the price of this entire unit. Plug
in adapter for standard stereo or man-
aural cartridges. 15" = 127, extends
214" below panel, 3" above,

e
ST

TR-134 $560.00 nat

TD-184 575.00 net

TD-184. Same as TD-134 with semi-
automatic operation: One dialing ma-
tion selects 7%, 10" or 12" record size,
starts motor. Arm literally floats down
into first record groove on air; adjust-
able piston controls lowering speed.
Absalutaly no connection betwean arm
and table during playing. Featherweight
position trip shuts off player at end of
record, idler disengages and arm lifts.
Manual reject contral permits shut-off,
interruption or manual operation.

s ™. Thorens celebrates 75 years of progress in music reproduction
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“THORENS

SWIs5 MADE PRODUCTS

HI-FI COMPONENTS = LIGHTERS
SPRING-POWERED SHAVERS
MUsIC BOXES

NEW HYDE PARK, NEW YORK
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Finally, someone uwswally calls aten-
tion to one of the popular brands of
wmplifer that wses a seraighe pentode
push-pull ourpur, with over-all feedback,
and sounds very good. How does this
compare?  Often this question s asked
in the one, "This amplifer sounds very
gond — should 2"

Of course, when things sound pood
there is o reason. Ac least, thoere mw!
be 4 reason when they dont! Teo me
present a hypotherical compartsan (and
please note, it i hypothetical — don'e
tey 1 Ot any actwal predocts o i), One
amplifice may consist of a good outpu
stage [ rapped-screen, say, with a good
ot transtormer 3, bat then the over-

all feedback, including the fronc end, |

may not have been engineered o give
solid performance o back it up. Another
amplifice may use pentodes seeaighe, with
i relatively  inexpensive output trans.
tormer, but a carcfully tailored front end
and feedback. And the second amplifier
may fnish up sounding the bewer of
the two, at much lower cose.

What this implies is thar vou cannot
dogmatize abour the best ourpur stage,
drive stage, phase inverter, ete. A well-
designed  amplifier will pecform  betrer
than a badly designed one, though the
farrer may include the “hest™ circuits.

ATTENUATORS
Continged from page 27

drive units so far wsted here produce
much more distoriion ot 14w inpue than
the nerwork would introduce ar 25 w
1P,

While an rhe subject of power, a
word should be said about high-fidelity
cxpositions. [t seems thar every new
speaker introduced and & lor of the old
ones are demonstrated ar hundreds of
times as much power as the original
sound. Manv other exhibitors turn cheir
volume up in self-defense. These loud
demonstrations prove lintle eRCEpt por
haps that loud playing obscures some of
the defects of the reproducing systems,
Buc even ar power levels necessary to
drown out 4 nearby dynamicise, elecerical
power o Klipsch speakers has never ex-
ceeded abour 214 w, the gains being set
on the tape-plavbuck amplifiers so thae
this is the ourpur for maximum playback
ain serting.

In conclusion, ir should be reiterared
that the new neeworks are designed oo
supplement, fir, qualify, and compensaes
for a given driver-horn combination. As
such, they are no longer of general ap-
plication.

While it will continue to be company
palicy to sell these nerworks separately,
it should be understood thar they canno
be cxpecred o work with any excepr
driver and horn unies of ae least closely
similar  characreristics w the ones for
which the neework was designed.
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Pheda fram Hi-Fi Music al Home (Marc

LOUIS ARMSTRONG IN HIS DEN,
EDITING TAPE

{Nota his AR-2 loudspooker at the left)

Wiere natural, musical quality is required, without
pseudo-hi-fi exaggerations, AR-Z speaker systems dre
a legical choice. They are wsed in recording studios,
in broadcast stations, and in the homes of leading
figeres of the musical world—including Louis
Armstrong above, and John Hammond, director of

the Mewporl Jazz Festival,

AR speaker systems, because of their patented
acoustle suspension design, must use small cabinets.
These small enclosures mean an advance rather
than a campromise in quality, particularly of the
bass range.

AR2's are $89 to 3102, depending on cabinet finish
(3% higher in the West and Deep South) Literature
is available for the asking.




