SPECIFICATIONS
Frequency Response, Front-Mounted in
Recommended Sealed Enclosure, 10
Feet on Axis, Anechoic Environment

Swept One-Third Qctave Random Moga

(See Figure 1) )
+3dB — 70-8000 Hz :
+ 6dB — 50-14,000 Hz

Dispersion Angle Included by
6-dB-Down Points, Front-Mounted in
Recommended Sealed Enclosure, 10
Foot Microphone Distance, Anechoic
Envirecnment, Octave Bands of Random
Noise
500-4000 Hz Octave Bands
134° +8°
8000-16000 Hz Octave Bands
65° +9°
Sound Pressure Level, Anechoic
Environment, Average, 100-5000 Hz
Octave Bands
10 Feet, 1 watt into Nominal
Impedance
88 dB
4 Feet, 30 watts into Nominal
Impedance
111 dB

Long-Term Average Power Capacity,
Shaped Random Moise Input (see Power
Handling Capacity Section)
30 watts (156.6 volts RMS applied
1o nominal impedance)
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er Parameters,

Free-Air Resonance Frequency
50 Hz

Qesg

Electro-Magnetic Q at fg
0.85

Qus

Mechanical Q at fg
8.0

Qg Quas
Total Q at fg [—-—i———o i +’QMS]
0.60

Vas
Volume of Air Having Same
Acoustic Compliance as Driver
Suspension

3.9 ft3
Tlo »
Half-Space Reference Efficiency

o/
Vp 2.0%

Peak Displacement Volume of
Diaphragm (= Sg X max)
9.4 in3

PRO-12A
Wide-Range
Two-Way

Speaker

Sp
Effective Diaphragm Area
7fj < IF 12
Kenax
Peak Linear Displacement of
Diaphragm
0.12mn
RE(maxl
Thermally Limited Maximum Input
Power
30 Watts
Re
DC Resistance of Voice Coil
5.5 ochme
Dimensions
Overall Diameter
12-3/16 1n (30.95 ¢m)
Qverall Depth
Bin (15.24 om)
Depth Behind Mounting Baffle,
Fraont Mounted
5-3/8 1n (13.65 cm)
Mounting Bolt Circle
11916 n (29.4 em)
Maunting Hole Diameter,
Eight Evenly Spaced Holes
9/32 in (0,71 cm)
Baffle Opening Diameter,
Front or Rear Mounting
11 in (27 S emi
Net Weight
1552



E 100 I ] ] | 1 Tl
- [ y | | | |
o B i O T ‘ il 1. | l
w ‘ b “L‘,___..__——REAH Moumeu‘
a ,l 1 &, i | |
= 1] L mm—— N Ll (1] ‘
¥ P of S e R B 670 20 P SCRE
§ " FRONT MOUNTED | | ‘ ? \
. - t e | B e T
& y : \ || | i ‘
, | RN | el
g | | g [ |
= | AL [ ] 11 | RERHITRY
e wRsasmy ¥ pERRMRER X KR %8 B
FREQUENCY (Hz)
FIGURE 1 — On-Axis Frequency Response Using 1 Watt or 2.8 Volts
RMS of Swept One-Third Octave Random Noise Under
Anechaic Conditions in a 2.5 Cu. Ft. (3/4 in. Ply) Box
with Test Mike at 10 Ft,
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FIGURE 2 — Frequency Response at various Angl § r Ane c’\
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FIGURE 3— Polar Response Using 4 Volts RMS of Octave
Band-Limited Pink Noise Under Anechoic Conditions
in a'2.5 Cu. Ft. Box with Test Mike at 10 Ft.

DESCRIPTION

The PRO-12A is a 2-way, 12-inch
speaker designed for professional high-
level, high-guality distributed sound
systems. With its newly improved frame,
the speaker may now be front or rear
mounted without the need of an
adapter.

The PRO-12A fills an important void
between low-cost 8-inch speakers, suit-
able only for short throws, and the
expensive 15-inch speakers praviously
required for long throws from 40-foot
ceilings. Yet the PRO-12A has a sub-
stantially smoother frequency response
and a more unifarm dispersion at mid
and high frequencies than any other
speakers, of its type, available.

SYSTEM LAYOUT
The PRO-12A was designed to provide
maximum sound pressure levels in the
direct field of approximately 25 to 100
dB when used in distributed systems
installed in ceilings ranging from 20 to
30 t in height. Polar response has
lar symmetry and sufficient beam
ldth at 10 kHz so that speaker
spacings nearly equal to ceiling height
may, be used with excellent uniformity
Wigh-frequency response, even along
ffagonal lines between speaker centers
(note Figure 3). Off-axis frequency
respanse at different angles may be
noted in Figure 2.

The directional characteristics of the
PRO-12A in the recommended 2.5
cubic fest sealed enclosure were
measured by running a set of poler
responses, in E-V's large anechoic
chamber, at each octave center fre-
quency. The test signal was octave
bandwidth-limited pseudo-random pink
noise centered at the indicated fre-
quencies in Figure 3.

RECOMMENDED ENCLOSURES

Sealed

It has been determined that for the best
combination of low-frequency response
and sealed-box size, a 2.5 cubic foot
enclosure should be used. A larger
enclosure will provide additional low-
frequency response below 70 Hz at the
sacrifice of response in the 70 to 200 Hz
range with no increase in maximum
acoustic output at any frequency (note
Figure 4). Reduced low-frequency
response and bass peaking will result in
using a smaller enclosure as indicated on
the same graph.
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FIGURE 4 — Low-Frequency
Arcoustic Power
Qutput in Various
Enclosures

Vented Systems
If additional low-frequency response is
desired with a given box size, a ventad
box may be used. A 2.5 cubic foot
vented enclosure tunsd 1o 35 Hz will
have essentially the same low-freguency
response as a B8 cubic foot sealed
enclosure. Box tuning may be accom-
plished by using a vent with an area of
8.6 square inches and a length of 3.9 A\ % ;
inches, 7

£
An additional 3/4 of an octave of low-
frequency response may be realized by | >°
tuning 2 6 cubic foot enclosure 1o 40%
{note Figure 4). Tuning may be accont-
plished by using a vent with a depth of
0.75 inches and an area of 14 square
inches,

POWER HANDLING CAPACITY

In an effort 1o provide a meaningful
power rating, a filter was designed to
shape random noise to a frequency
spectrum that is far more demanding at
the frequency extremes than voics or
conventional music materials, vet is not
as unrealistically demanding as
unmodified white noses. 1t was deter-
rined that the PRO-124A could handle
30 watts of this shaped random noise
(pink noise rolled off at 12 dB per
octave below 40 Hz and 6 dB per octave
above 4 kHz).

Sine-wave power handling capacity at
varjous frequency segments should be
exarmined it unusual program material
with substantial high-frequency enargy
is anticipated. The sine-wave power

f‘i:a

handling capacity of the PRO-12A is 30

watts from 50 to 900 Hz, 20 walts from
g00 1o 2000 Hz, and 10 watts from

Z000 to 20,000 Hz. For peaks of 10
millisecond or less duration, the
PRO-124 will handle ten times (10 dB)
the leng-term rating (300 watts from 50
1o 900 Hz, 200 waits fram 800 to 2000
Hz, and 100 watis from 2000 t¢ 20,000
Hz).

SPEAKER MOUNTING

Far a more uniform frequency response,
front mounting is recommended if the
speaker baffle material is in excess of
0.25 inches (note Figure 1). The dif-
ference in response is reduced above
1000 Hz as ana moves off axis.

For front mounting, the bolts must have
fillister heads to seat down in the recess
of the speaker frame. Tee-nuts are
recommended to facilitate mounting.
Sealing is .a.ccoméplfi§hamﬁv using the
adhesive-backed fi \ﬁsﬁégasket segments
that are packeg with the speaﬂgﬁu
Remaove the grdtective Mﬂd apply
the gaskeﬁ@ the rea %uﬂtmu surface
of thg sker rim, gg&mg cenam that
the holes in the 4eket line up  the
tﬁ‘@untmg h@@s%m the spegkgfrﬁ rame.
"%::(‘?& e
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CIAIL Ndﬁﬁ%m LOW-
ug%m;\r PERFORMANCE
The mended enclosures and
asst ad performance specifications

ShOWI‘i earlier were determined in

«

accordance with the definitive analysis
of A. N. Thiele, R. H. Small, and athers
(for example, see A. M. Thiels,

" Loudspeakers in Vented Boxes,' J.
Audio Eng. Soc., Part |, val. 19, May
1971, pp. 382-391; Part I, vol. 19, June
1971, pp. 471-483). Other ventad box
sizes and tunings are quiie feasible and
may give performance more suitable for
a particular application. For mare infor-
mation an this subject ask for Bulletin
108.

By applving the work of Thiele and
Small, Electro-Woice engingers devel-
oped & computer program which easily,
guickly, and accurately predicts the
performance of any speaker-box com-
bination at the frequency range where
the diaphragm is acting as a simple
piston. The Thiele-Small Driver Para-
meters shown in the Specification
Section include the speakar character-
istics required by the computer program
to develop the small and large signal
performance of a given speaker and
enclosure combination.

Given the PRO-124 Thiele-Small Driver
Parameters, Bulletin 10B shows how o
choagse the size and tuning of wented
enclgsures and how to determine the
low-fraquency response of verted and
sealed speaker systems, using scientific
pocket calculators. Bulletin 108 also
includes enclaosure recommendations for
all Electro-Voice componant speakers
and a detailed bibliography of the work
of Thiele, Small, and others.

160 % =
| (11 | |
F : g =
5 ! h | | 1l | =
w I 1 a
g = i l I : | wl = i
't | , ‘ " , ! : [ | ;
5 1’9-_/?._._“ : \ i
=4 | g il [
- I p L s 5 | | [
s T KT i
g E B 8= 51 | T
) ‘ [ 8502 [ |erg |||
Y —F : : ‘ 411
= | | !‘ ’ ‘ “ i |
% 1 l; et _l! | = i o [0 0 T |‘_ |‘ | I z | ‘ i
* R Eemesd  » g AFEmEEy 2 siZ 4 ¢
FREQUENCY (Hz)
FIGURE 5 — Input Impedanee in a 2.5 Cu. Ft. Box




WARRANTY (Limited) —
Electro-Voice Professional Sound
Reinforcement Loudspezkers and
Accessories are guaranteed for five years
from date of original purchase against
malfunction due to defects in workman-
ship and materials. If such malfunction
occurs, unit will be repaired or replaced
(at our option) without chargs for
materials or labor if delivered prepaid to
the proper Electro-Voice service facility.
Unit will be returned prepaid. Warranty
does not cover finish or appearance
itermns or malfunction due to abuse or
operation at other than specified
conditions. Repair by other than
Electro-Voice or its authorized service
agencies will void 1h|s guarantee.

For shipping address and instruc %&o}
return of Electro-Vaice products &g/
repair and locations of auth O&

service agencies, please wr«@bSer\m:
Department, Electrg- fiee, Inc Wﬁ\
Cecil Street, Buchanap, Michi 07 < ,
(Phone:616/69@31). i i . b ’
, . (0
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Elecirg-\@: also m , scam:plwg
fam@e}. for non;w@ra Tty serw%r‘\*
Specnfsu:at on \Fé}ed to.charge
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= Gulton couwev  ELECTRO-VOICE, INnC., 600 CECIL ST., BUCHANAN, MICH. 49107

MANUFACTURING BLANTS AT B BUCHANAH MICH, & HEWFQRT TENN. B SEVIER‘\HLLE TENN B CANANOQUE, ONT, B LITHD IN US A,




ENGINEERING

DESCRIPTION
The Electro-Voice Model PRO-12 is a rew two-way
speaker intended for professional sound reinforcement
use. The PRO-12 offers adequale power Imndlm
excellent dispersion, and extremely smooth and \ﬂQtle
[requency response for a reasonable price.

High etficiency is possible through the
magnels i both lweeter and woutﬁ&/wmlrud&m
Mounting the tweeler assembly closer Lo e woowue
teduces reflections beiween cone and back
thus smoothing midrange response, The d®gn of w
tweeler extends high [requency response past 16,000

In distributed systems the broad, smooth response and
excellent dispersion give definite advantages In terms of

gain before feedback and overall unsqualized tonal
quality.

SPECIFICATIONS

Frequency Response,

(in suggested enclosure, Fig. 2} 60 — 16,000 Hz
Nominal Resonance: 47 Hz.
EIA Sensitivity: 48 dB
Crossover, electrical: 1,000 He
Power Handling,

Program: 60 watts

Average: 20 watls (Figure 4)
Sound Pressure Level (47 at 60 walis,

1200-2400 Hz octave band random noise) [ 14 dB
Nominal Impedance: 8 ohms
Magnets,

Woofer: I Ib.., 6 0z. ceramic

Tweeter: 4.13 oz. ceramic
Dispersion: 1 ’OQ nominal (Figure 3)
Size: 12}4>" diameter, 644" deep
Mounting: Four 9/32™ holes (‘.qu,illy spaced on

an 119/ 16 circle (Figure 1)
I l-inches
[4 pounds.

Baffle Opening:
Net Weight:

MODEL PRO-12

TWQ-WAY SPEAKER

8132 DI THRU, @ HOLES EQUALLY
T SPACEN DM |TS/i6EC

|
12-1"

FIGURE 1 — Dimensions

INSTALLATION AND MOUNTING

The PRO-12 was designed to provide a sound pressure
level of apgoximate]y 100 dB when used in distributed
aystum\ﬁ lled in ceilings ranging from 20 te 30 feet in
hmgh olar response has circular symmetry and

xu&r i be un th at 10 kHz 50 that speaker spacings
ﬂ (I 1 Lmhnff height can be used with excellent
< miumnﬂL of high frequency response. even along

diagor

}‘N-mes be: w%n speaker centers,
mum bass wotise with the Mode! PRO-12 will be
tained smﬂ the recommended six cubic foot

\Q} r,er.nmc:@ nclumrc;,“'\ ume. A sealed box must be used lor best bass

resulte.OCut an 1l-eh diameter circular hole in the
iting batfle. Four 9/ 16-inch hales are provided on the

I2-inch wood screws or preferably, drill four %-inch
holes spaced 90-degrees apart on an 1 1-9f la-inch circie
and use four 3/ 16-inch carriage bolts, 2-inches long, with
nuts and washers, Tighten the garriage bolts just enough
lo compress the speaker gasket.

IMPORTANT

It the speuaker baffle becomes too thick, i.e. in excess of
Y-inch, undesirable peaks are generuled in the on-axis
response between 1.5 and 4 kHz, This is due in large part
to dilTraction [tom the tweeter off the edges of the hole
in the baffle board. Note: an accessory predrilled
mounting ring is available. Order E-V Model No, P70,

SYSTEM LAYOUT

Accurate system layout with the PRO-12 may be made by
referring lo the axial frequency response of Figure 2 as
well as the octave band random noise polar response of
Figure 3. From these figures, the sound pressure level
available at a distance of 4 feet with full power in may be
determined for any octave band at any angle.

tawoeter, Qﬁpeuphcry of the speaker frame lor mounting. Use No. 12
\

Level Variations with Distance: Non-Reverberant Environ-
ments: In a non-reverberant environment (such ag out-ol-
deors), sound pressure level will drop 6 dB every time the
distance rom the speaker is doubled (inverse square law),
The nomograph of Figure 5 shows the dB losses to be
expected as distance from the PRO-12 is changed.

Level Variations with Distance: Reverberant Environ-
ments Indoors: Where sound is reflected from walls and
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other surfaces and the enviromment is reverberant, tlere is
a point (the “eritical distance™) beyond which the
“reverberant field” dominates and sound pressure is
nearly constant., This distance is typically ten to twenty-
five feet from the speaker and is shortest for the most
reverberant rooms, Because of the reverberant field, the
sound pressure level obtainable in a room is much higher
and more constant than that predicted by the inverse
square luw alone. However, the information in Figures 2
and 3 is still necessary in order to obtain satisfactory dis-
tribution of the sound direct from the loudspeaker
(“direct field™), which still follows the mverse square law.

In installations where applicable, it is good practice to
make sure that the direct field is no more than 12 dB
below the reverberant field if satisfactory intelligibility is
to be obtained. This condition is fulfilled if the listener is
no more than four times critical distance [rom the loud-
speaker,

Level Variation with Power: Each time the power de-
livered to the speaker is halved, a drop of 3 dB occurs, in
any type of enviromment. The nomograph of Figure 5
shows this effect.
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FIGURE 3—0ctave Band Polar Chart (ievels not normalized)

Level Variations due to Multiple Speakers: The chart
above indicates the total sound pressure level resulting
from two loudspeakers aimed at the same point. This
chart greatly facilitates layout of systems employing
multiple speakers.

ELECTRQ-VOICE, Inc. 600 CECIL ST., BUCHANAN, MICH. 49107
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FIGURE 5 — Naomaographs

WABRANTY

The Electro-Voice PRQ-12 is guaranieed for twa years
against malfunction due to defects in workmanship and
materials. 1T malfunction frem this cause oceurs, the unit
will be repaired or replaced (at our option) without charge
for materials or labor, if delivered to Electro-Voice or its
service agency. It will be returned prepaid. Warranty does
not cover finishes or failures due to abuse or operation at
other than specified conditions. Repair by oiber than
Electro-Voice or its authorized service agencies will void
this guarantee.
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