Sound. 4

SPECIFICATIONS

Frequency Response:
3,500-16,000 Hz =5 dB
(see Figure 3)

Power Handling,
8 Hours, 6-dB Crest Factor:
5 watts, long-term (4.000-20,000 Hz pink
noise)

Impedance,
Nominal:
8 ohms
Minimum:

7 ohms (above 3,500 Hz)

Sound Pressure Level at 1 Meter,
1 Watt Input Averaged, Pink Noise
Band-Limited from 3,000 to 15,000 Hz:
105 dB

Horizontal Beamwidth:
95° @8 kHz

Vertical Beamwidth:
65° @ 8 kHz

Directivity Factor R, (Q):
99 @ 8 kHz

Usable Low-Frequency Limit:
3.500 Hz

Construction:
Rugged diecast aluminum horn finishec in
baked black enamel

Voice-Coil Diameter:
254 cm (1.01n)

Magnet Weight:
0.23 kg (0.5 Ib)

Magnet Material:
Strontium ferrite

Flux Density:
1.35 Tesla

Dimensions,
Height:
133 ¢cm (5.3 1n)
Width:
51cm (20 mn)
Depth:
6.0 cm (2.4 n)

Net Weight:
0.85 kg (1.87)
Shipping Weight:
101 kg (2.4 Ib)

a MARK IV company

Horn Tweeter

DESCRIPTION

Tre Unversity Souna 7354 5 a norn tweeter designed for use above 3,500 Hz in high-efficiency
speaker sysiems

Tretweeter s rateg at 5 wats ‘or iong-term use and 50 watts for short-term. The integral diffrac-
10N NOT COMDINes w.ae a:sperson. small size. and easy mounting.

Wi s smootn. exteraea man-frequency response. the T35A can be used with other University
Scuna comporens 10 corstruct two- or three-way loudspeaker systems with a wide variety of
sound reinforcement appHcarons



POLAR RESPONSE

The directional charactenistics of the T35A
were measured by running a set of horizon-
tal/vertical polar responses, in University's
large anechoic chamber, at each one-thirg-
octave center frequency. The test signal was
one-third-octave pseudo-random pink noise
centered at the indicated frequencies. The
measurement microphone was placed 6.1 m
(20 ft.) from the horn mouth. while rotation
was about the waveguide geometric apexes.
These axes of rotation are quite close to the
apparent (acoustic) apexes across the
frequency range of measurement. Errors
attributable to the slight differences between
the geometric and acoustic apexes are
reduced to an inconsequential level by the
relatively long, 20-foot measuring distance
The horn was suspended freely with no
baffle. The polar plots shown in Figure 1
display the results of these tests. The center
frequency is noted on each plot. The wider
plot on each chart 1s the horizontal polar (-)
and the narrower plot is the vertical polar

(-=-)

BEAMWIDTH

A plot of the T35A’s 6-dB-down total
included beamwidth angle is shown in
Figure 2 for each one-third-octave center
frequency.

FREQUENCY RESPONSE

Figure 3 shows the axial frequency response
of the T35A. it was measured at a distance
of 1 meter, using a swept sine wave.

Mounting to the Speaker Baffle

Since the magnet structure of the T35A is
too large for front mounting through a hole
cut for the horn, rear-mounting to the rear of
the speaker baffle is necessary. The baffle
opening must be 2.71 cm (1.68 in.) by 10.72
cm (4.22 in)) for best results. In addition. the
rear surface of the speaker baffle should be
routed out to reduce the thickness from the
usual 1.9 cm (0.75 in.) to 0.63 cm (.25 )
The routed portion should be concentric with
the tweeter baffle opening and measure 572
cm (2.25in.) by 14.0 cm (5.5 in.). allowing
plenty of clearance for the homn.

System Wiring

Stranded wire of 22 gauge or larger should
be used to connect the T35A within either a
two-way system as shown in Figure 4 or a
three-way as gshown in Figurae &

CROSSOVER AND LEVEL ADJUSTMENT
A mimmum crossover frequency of 3.500 Hz
should be used with the T35A to prevent
entrance of lower frequencies harmful to the
voice coil/diaphragm assembly. The University
Sound X36 Crossover is ideal for matching
to all University Sound full-range cone
speakers and midrange components. In
such cases, an AT38 Level Control is recom-
mended to match sensitivity of components

SETTING THE TWEETER LEVEL
CONTROL

To match the output of the T35A 1o the
woofer. counterciockwise (downward) adjust-
ment of the AT38 Lever Control wil normally
be required. Proper adjustment will render a
more natura: quaity of sound

ARCHITECTS' AND ENGINEERS’
SPECIFICATIONS

The horn tweeter shal: pe of giecast
aluminum constructior tnisned in baked
black enamei. with a rugged phenolic
diaphragm ana 1 0-rcn diameter voice coll

The axial frequency response will extend
from 3.500 to 16.000 Hz and the horn shall
exhibit a low-frequency cutoff of 2.500 Hz
Sound pressure tevei wil be 105 dB

(1 W:1 M) witn a 3.000 10 15.000 Hz pink
noise signal appred. and the horn will
produce a honzontal beamwidth of 95° and
a verticar beamwidth of 65° at 80 kHz. The
horizontai coverage shali be constant over
the frequency range of 4 kHz 10 10 kHz

The ioudspeaker shaii be capable of
handiing a 5-watt. 4.000 Hz to 20,000 Hz
pink noise signar with a 6-aB crest factor for
a period of eignt nours

The ioudspeaxer wii rave a neight of 13.3
cm (53 n) awdmnc’51tem20in) and
a depth of 60 cm (24 :n.) The loudspeaker
shali be the Unwersity Sound T35A and shall
weigh no more than 0 85 kg (1.87 Ib)

WARRANTY (Limited) — Unwersity Sound
Speaxers and Speaker Systems (excluding
active eiectronics) are guaranteed for five
years from date ¢f onigina. purchase against
malfunction due 1o defects n workmanship
and materiais If such maifunction occurs.
unit wili be repared or repilaced (at our
option) without charge for materiais or labor
if deliverea prepad 1o Unwversity Sound. Unit
wili pe returred prepaid Warranty does not
extena o fimish. appeararce items. burned
cols. or maifunction due 10 abuse Or opera-
ton unaer other than specdied conditions.
includ:ng cone and or co' damage resulting
from :mpropery designec enciosures. nor
does it extena {0 incigenta: or consequential
damages Some states do not allow the
exclusion or smuatior of incidental or
consequentia: damages sc the apove exclu-
SIon may Not apply to you Repar by other
than Unwersity Sound wili void this
guarantee Th:s warranty gives you specific
legai ngnts. and you may also have other
rights which vary from state to state

Service anad reparr adaress for thig
product. Unwersity Sound. inc .

Phone 818 362-9516. FAX 818 367-5292
Applicatons ana techmica nformation for
University Sound products

University Sounda. Inc.. Technical
Coorainator. Phore 818 362-9516.

FAX 818.367-5292

Specficanons subect 1¢ crange
winout notice
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FIGURE 4

Two-Way System Wiring
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Three-Way System Wiring
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T35A Polar Response
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FIGURE 2
T35A Beamwidth vs. Frequency
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BASIC GUIDELINES FOR THE USE OF HORNS AND DRIVERS WITHIN A SOUND SYSTEM.

DESIGNING FOR INTELLIGIBILITY AND ADEQUATE SPL
The Basic |dea

Many sound systems would have better performance if the foilowng pas ¢
principles are kept in mind. Speakers with the appropriate coverage paterns
should be chosen, aimed and powered to achieve a uniform direct fieia in tre
highly absorbtive audience, with no sound aimed atthe reflective wal and ceri-
ing surfaces. Where multiple speakers are required in order to ach:eve a
uniform directfield, their coverage patterns should be only slightiy overlappeda

50 that each section of the audience 1s covered by a single speaker To the
extentthis ideal is achieved. reverberation is minimized ana intei gty
maximized

The following material explains these concepts in more detaiang -y
two design approaches.

strates

What is Reverberation?

Reverberation is the persistence of sound withinan enclosure. sucr asa oo™
after the original sound has ceased. Reverberation may also be consigerea
as aseries of multiple echoes so closely spaced in time thatthey merge ntc
asingle continuous sound. These echoes decrease in level with success ve
reflections, and eventually are completely absorbed by the room

Non-Reverberant Environments
An open, outdoor space is considered to be a non-reverberant env ronmen:
as virtually all sound escapes the area without reflection

Variations in Level Due to Distance for Non-Reverberant Environments
In non-reverberant environments, such as outdoors. sound pressure eve' w
be reduced by half (6 dB) every time the distance form the speaker is aoubiec
(this is called the inverse-sguare law). Figure A shows the dB losses to pe
expected as distance from the speaker 1s increased from the one-meter
(3.28-foot) measuring distance typically used in SPL specifications

Reverberant Environments

Where sound s reflected from walls and other surfaces. there is a pont peyona
which the “‘reverberant fieild  dominates and the sound pressure .eve
higher and more constant than predicted by using the inverse-square aw
alone.

Variations in Level Due to Distance for Reverberant Environments

The reverberant field will begin to dominate typically atdistances of *01c 30
feet. This distance is greatest for the least reverberant rooms ana speaxers
with narrow beamwidth angles. The frequency and beamwidth specficatons
provided by the data sheet are still required to obtain satisfactory distr:oution
of the direct sound (or direct field) from the loudspeaker(s). which stii: foiows
the inverse-square law. It is the direct signal that contributes to speec”
intelligibility. This is why the sound system designer should seex a unfor™
directfield, with aslittle reverberant field as possible Forexampie cons.cer
asingle speaker with a wide beamwidth angle usedto coveraiong. narrow
reverberantroom. The direct field will be so far below the reverperant feic a:
the back of the room that speech will probably be unintelugibie

Calculating Variations in Level Due to Changes in Electrical Power
Eachtimethe power delivered tothe speaker isreduced by one-naif. a eve
dropof 3dB occurs. The nomograph of Figure Bshowsthethechanger aB
to be expected as the power varies from the one-watt Inputtypcaiy usea:~
SPL specifications.

Power Handling

The power rating of a speaker must be known to determne whether a aes.g~
is capable of meeting the sound pressure level requirements of the system™

The power rating combined with the sensitivity will enabie a system cesigner
to calculate the maximum sound pressure level attainabie ata gven distance

Part Number 531319—923

Z:STANCE FROM CHANGE IN INPUT CHANGE N
SPEAKER 1. SPL dBt POWER(W],J‘ 7WSPLl(ﬁ)
328 0
0?2
.
- -5
05
iY==
22 20
2% -
- 50
kS
R 10
x I 2
15
290 0
4aC 100 2
S 200
5
= "
FIGURE A FIGUREB
Level Variation Level Variation
With Distance With Power

Powering to Achieve Both Average and Peak SPL
T~e a.erage power that must oe delivered to the speaker(s) to achieve the
aesrec average SPL can be determined from the previously presented
maler a on speaxer sensitivity. level variation with distance and level varia-
Lon win power Enough additional power must be available to reproduce
w ThOuT arstorion the short-term peaks that existin voice and music program.
T s aference petween the peak and average capability of a sound system,
~neriexpressed N dB. s often called " peak-to-average ratio,”" *‘crest factor”
or rmeacroom  Tne peaks can belarge, as noted earlier: at least 10 times
‘e average (10 aB)
Treperer sounasystems are designed for peaks that are 10 dB above the
a.e"age ainough 6dB of headroom is sufficient for most general-purpose
e oa g g systems The 10-dB peaks require amplifier power ten times that
req.rea’orine average sounc levels. The 6-dB peaks require four times the
cowner

Utilizing Speaker Beamwidth Information for Maximum intelligibility
K~ow ngeneamw idth angle of aloudspeaker can aid in providing a uniform
arectf e ~ihesstenng area. After selecting a desired speaker location, the
Dea™w-diT angle needed to adequately cover the listeners without spilling
over ¢ me wais or celings must be determined. Once these angles are
<"On" Tne correct speaker can be found by using catalog specifications.

Using Easy-VAMP™ and Floor-Plan Isobars
s&sc rorzontal and vertical beamwidth angles. Environments

ess e reverberation or high ambient noise levels make it
o acneve the desired SPL and intelligibility .

()

cn as Electro- Vowce s VAMP™ (Very Accurate Mappmg
! ze ciear overlays and require programmable scientific
ever the hardware/software and training investment required
nes MD er systems are not attractive to some sound systems
cause of tis. University Sound has developed a special
“ caled Easy-VAMP™ which provides a similar design
corpexity and cost of the VAMP programs.

1207 07 potn the Easy-VAMP™ and floor-plan isobars can be
ersity Sound Guide

‘University
Sound.
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