Rectiinear Xib
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Time Delay Distortion

It is becoming increasingly apparent that
phase response {phase angie plotted against
fraquency] is a more significant criterion of
speaker performance than what is ordinarily
catiad frequency response {pressura ampiltude
plotied against fraquency). Between two rea-
sonably advanced spesker systems, the one
with the better amplitude response 'S not
necessarily the one thal sounds betier {Le.,
more natural or tifelike). But the one with the
better phase response will be aimost invariably
preferred by the critical listener.

Superior phase responge is dependent on low
time delay distortion, Time delay distortion
occurs when a speaker does not protuce an
acoustical output the instant an stectncal. input
is applied to it. There is a measurable 2plit sec-
ond of delay betwean input and output. The
delay is nearly always frequency-dependent,
being greater at iow frequencies as a resull of
higher inenial mass. The consequent disturb-
ance of phase reiationships s now suspected
to be the chief cause of “canned,” unnatural
speaker sound. ) )

All speakers produce some time delay distor-
tion, but the Rectilinear Xib is suparior in this
. tespect to any cther iwo-way system. ‘_rhe tight
acoustic coupling of the woofer, the simplicity
of the fitter network and the unusually low
mass of the tweeter ail contribute to outstand-

frequency range.
SUMMARY OF SPECIFICATIONS:

Size: 23" x 12 x 10" deep
{584mm x 305mm x 254mm}
Orivers: 10 woofer, 312" tweeter
Filter Fretquency: 2000 Hz
Nominal impedance: B ohms
Minimum Power Requirements: 10 watts RMS

Maximum Power Handling Capabliities:
50 watts RMS

agaonse: 45 Hz 10 18,500 Hz
Frequency Res)o Bzt
Controls: Treble adjustment
Connection to Amplifiar: Binding posts
Cabinet: Vinyl walnut
ght: 32 b, (14.17kg)

ingly jow time delay figures throughout the

Cabinet: Airtight one-piace construction

with vinyl walnut finish

Shipping Welght: 27 ib. (12.15 kg)

Rectilinear XIi

preferred by the critica! lisiener.

Superior phase responsge is dependent on low
time delay distortion. Time delay distortion
occurs when a speaker does not produce an
acoustical output the Instant an electrical input
is applied to it. There is a measurable split
second of defay between input and output. The
delay Is nearly always frequency-dependent,
being greater at low frequencies as a rasult of
the higher inertial masses [nvoived. The conse-
quent tag between drivers creates a disturbance
of phase relationships that is now suspected to
be the chiet cause of “cannmed,” unnatural
speaker sound.

All speaker systems produce some time
delay distortion, bul the Rectitinear XN is
superior in this respect ta any othar bookshelf
speaker except the considerably more expen-
sive Rectilinear 5. The tight acoustic coupling
of the woofer in the Rectilinear XN, the low
_trossover to the considerably "faster” tow-

Inertia midrange driver, the unusuaily low mass
of the twester and the sophisticated crossover
network afl contribute to the lowest possible
time delay figurss throughout the frequency
| ranga.

SUMMARY OF SPECIFICATIONS:
Size: 25" x 14" x 10%" deep
(635mm x 3586mm x 273mm)
Orivers: 10" woofer, 5 midrange,
r 2Ve" 1weeter
Crossover Frequencies: 35 Hz and 4000 Hz
Noiminal Impedance: § Ohms
Minimum Power Requirementa: 10 watts RMS
Maximum Power Handiing Capacity:
50 watts RMS
Frequency Response: 45 Hz to 18,500 Hz
t2dB
Controls: Separatemidrange and
treble adjustmenis
Connsction to Amplifier: Binding posts
Cabinet: One piece construction with
walnut finish .
Shipping Waight: 42 bs. {(18.05 kg)
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£, incavy-Guly woofer of unusual capabilities
was designed especially for this speaker
system. I8 diameter is 12 inches, a size con-
sidered by Rectilinear engineers to be greatly
preferable to 15 ar 18 inches even in the largest
systems. A 12-inch unit has Inherently faster
transient response than larger woofers and can
he designed to move sufficient air for solig
fundamentail output down to 20 Hz in the proper
enciosure. The wootfer of the Rectilinear lia
accomplishes this by means of a foam
surround that permits one-inch cone excur-
sions without running into nonlinearity.

The operating range of the wooter is from 20
to 400 Mz, above which its response is rolled off
al the rate of 8 dB per octave to keep it out of
the sensitive part of the midrange where colora-
tion could become apparent.

Voice coti diameter of the woofer is 2 inches;
iial magnet weight is 7% 1bs.

ectilin

Midrange Driver

This is a S-inch unit with an aluminum dust
sup. Tiie entire unit is sealed in its own critic-
tily damped chamber to prevent interaction
from the back wave of the woofer. Transient
repanse is exceptional throughout the driver's
*pera? ng range.
ow 400 Hz, the filter network of the
Rectitinear llla fllters the response of the
iiidrange driver at the rate of 12 dB per ottave.
Tris leaves three imponiant octaves to be
covered Dy this unit, in the range containing
most of the specific frequency ¢haracteristics
that differentiate the various musical instru-
ments and voices. Thus the exceptionaily
smooth and neutral character of the speaker
systeny's response is in targe measure attrib-
utable to its midrange design,

No crossover elements are used in the trail-
ing edge of the midrange as the unit rolis off
smootinly by itself at 8000 Hz.

Veice coil diameter of the midrange driver is
1in.; total magnet weight is % Ib.

Tweetors

Twa 2%-inch units and two 2-inch units
cover the range from 5000 Hz up. The slightly
larger tweeters contribute more to the response
up 111,000 Hz; the smaler tweeters contribute
more above 11,000 Hz. Thus there exists a
wirtual acoustic crossover at 11,000 Hz, even
though ali four drivers are tonnected together
in series-paratiel.

The tweeters are of classically simple design,
witl extremely light cang and voice coll struc-
wres, and they surpass' in smoothness, tran-
cient sesponse and dispersion characteristics
ali other moving-coil tweeters thus far tesied by
Rectitinear engtneers, regardiess of cost or
compiexity.

Voice coil diameter is % in. and total magnet
weighl is 1 0z, in both types.

Fiiter Network

Faeding the proper frequencies in correct
pronartion {0 the six different drivers of the
Rectilinear Hla requires a network of consid-
srazble sophistication. Rectilinear considers air-
more coils in crossover networks to be not only
wiviieidy but actually obsotete; in the Racti-
iinear lHa only air-gapped iron-core chokes are
used, which, contrary to popular supersiition
about solid-core inductive devices, do not
introduce the slightest distortion. Their pre-
cisely controlled tolerances permit fliter points
ol greal accuracy and repeatability, further
assured by capacitive elements of the highest
fuality.

Cabinet
The outside dimensions of the Rectitinear llla
cabinet are 35" by 168~ by 12" deep. 11 is of ex-

tremely rigid consiruction, in %7 woch, witl
internal bracing. Al six drivers are solidiy
bondad to the front panel, eliminating all possi-
bitity of vibration. The midrange driver is
saparately encapsuiated in its own nonresonant
chamber to isolate it from the back radiation of
the woofer., The twesters are in widely
saparated positions chosen for the best pos-
sible radiation pattern. The finish is laminite
waltnut; the grill cloth is of polyester fiber, so
that it may be clsaned with a damp cloth.

The enctosure is tuned 1o the woofer by
means of tube venting. in what is probably the
most refined appiication of the bass refiex
principle, An cptimally operating bass reflex
enclosure is somawhat difficuit to design but
well worth the trouble, as it can extend the
bottom range of the woofer by nearly an oclave
and at the same time increase its efficiency by

ar: llla

aboui 3 dB. The use of a tube instead of a
simple opening helps keep the size of the
enciosure within reasonable limits without any
sacritice In performance. .

Impadance and Efflciency

The nominat impedance of the Rectitinear lHa
is B ohms. Despite the bass reflex cabinet, It is
a medium-efticiency system requiring a fair
amount of clean amptilier power. Amplifiers of
less than 30 watts yms power capabiifty. per
channel are not recommended, and in large
rooms 50 or even 100 waits rms per channel
may be preferred by critical listeners for the
reproduction of heavy program material at high
lavels.

Dispersion

The unusual design of the midrange driver
and the unarthodox spacing of the inherently
nondirectional tweeters result in a superior
sound radiation pattern up 10 the highest fre-
guencies. Dispersion is so wide that the
subtlest high-frequency transients are fully
audible off axis.

Time Delay Distortlon

It is becoming increasingly apparent that
phase response (phase angle plotted against
frequency) is a more significant criterion of
speakar performance than what is ordinarily
called frequency response (pressure ampiitude
plotted against frequency). Batween two
reasonably advanced speaker systems, the one
with the better amplitude response is not
necessarily the one that sounds better {i.e.,
more natural or lifelike}. But the one with the
better phase response will be aimost invariably
preferred by the critical listener,

Superior phase response is dependent on low
time delay distortion. Time deiay distortion
occurs when a speaker does not produce an
acoustical output the instant an electricat input
is appiied to it. There i a measurable split
second of delay batween input and output. The
delay is nearly always frequency-dependent,
being greater at low frequencies as a result of
higher inertial mass. The ¢onsequent disturb-

ance of phase relationships is now suspected-

to be the chief cause of "canned unnatural
speaker sound.

All speakers produce soma time delay
distortion, but the Rectilinear lila is superior in
this respect to any other tHoor-sianding
speaker. The tight acoustic coupling of the
wooter, the simplicity of the fiiter network and
the unusually low mass of the tweeter ali
contribute 10 outstandingly low time detay
figures throughout the frequency rangs.

SUMMALY OF SPECIFICATIONE
Size: 35" x 18" x 12" desp
{888mm x 457 mm x 305mm)
Drivars: 12" woofer, 5" midrange
Two 212" tweeters
Two 2" tweeters
Flller Frequencles: 400 Hz, 500 Hz and
11,000 Hz
Nominat impedance: 8 ohms
Minimum Power Reguiremenis: 30 walts RMS
Maxirnum Power Handting Capacity:
100 watts RMS
Frequency Response: 32 Mz to 18,500 Hz
*2de
Fuse: AGC 2% (standard fast blow)
Connection to Ampilfier: Binding posts
Cabiinet: Laminite wainut
Shipping Welght: 75 [bs, (34.02 kg)




