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Welcome to the world of Vari Interfsborn

In a nutshell, here are the major advantages of

technology from Electro-Voice. This Applications the new EVI systems:
Guide is notintended as a “very intense” descrip-
tion of installation procedures, but more as a partial
description of applications and a discussion with

the designer to help you understand this revolution-
ary technology and use the Electro-\Voice Vari In-

tensé systems to install better-sounding systems

and significantly reduce time and material costs.

1

Rectangular coverage pattern.

Traditional horns deliver an elliptical pattern
to the floor. VI horns deliver a rectangular
pattern, which helps to fill irthe corners of
the room. No more costly delay lines or cheap
seatsl!

Even SPL front-to-back.

The unique, patented throat and flare struc-
ture of the VI horn delivers a 6-10 dB hotter
signal to the rear of the room, eliminating ear-
strain at the back of the seating area and pain-
ful ears at the front.

Greater Intelligibility.

VI horns deliver sound to fill only the
floorplan, providing uniform direct-field SPL
and an order of magnitudeess energy into
the reverberant field. This provides an increase
in mid- to high-frequency intelligibility of 6 dB
in most applications.

One horn replaces two.

With VI technology we've eliminated the de-
structive interference which occurs between
long- and short-throw horns. We've also elimi-
nated the cost of a properly designed two-horn
system which must include another power am-
plifier channel for good power control and
impedance matching.

Labor savings in the box.

With structural rigging fronthe factory, these
systems will fly more conveniently and in less
time than many competitive products. In addi-
tion, less time is spent on the aiming and repo-
sitioning that is required with traditional long-
throw/short-throw horn combinations. This
will save you additional money.
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Installation procedures for any conventionalangled woofer. Note: the 12-in. driver in the EVI-
loudspeaker are fairly well-defined and easy to unt2 is at a different angle than the 15-in. driver in the
derstand: find an appropriate hanging height angVI-15, optimizing the floor pattern with the differ-
position that affords a clear path to the listening areiag directivities of the two drivers. In the EVI-28,
(such as above the center of a stage or above tte VI horn is crossed over to a pair of vertically-
lectern in a church), and aim the loudspeaker tarrayed 8-inch woofers with a proprietary technique
wards the center or just to the rear of center of thiat provides delay, amplitude and frequency shad-
room. With this method you hope to cover theng to the two woofers.
majority of the room with fairly consistent sound, The EVI-12, EVI-15 and EVI-28 systems are
but the mid and high frequencies never seem to filhstalled just like any conventional loudspeaker,
perfectly. Itis frequently aimed a little too far backkeeping in mind a few simple guidelines. Let me
and there is a large amount of slap echo, or thareface these guidelines with a simple but impor-
front row is too loud, the back row too soft and thegant comment: the VI systems are extremely versa-
front and back row corners sound muted due totde and will work in a large variety of applications.
lack of high-frequency energy. Other solutions tarhey will work well with tall ceilings, short ceilings,
filling the room have been suggested and implerectangular rooms, slightly trapezoidal rooms and a
mented, including a dual-horn format (one longvhole host of odd shapes so long as the coverage
throw and one short throw). This method worksarea is fairly close to rectangular. The larger
fairly well, but encounters several problems: théEVI-12 and EVI-15 have been tested in rooms with
added expense of another horn/driver combinatiori;2-foot ceilings and performed very well, although
the vastly increased time to physically install andvith reduced width of throw. Aingle EVI-12
then tune the level and aimingeb horns; the in- was installed in a room 75-foot by 150-foot and an
evitable destructive interference patterns throughaverage RT60 of 4.5 in the mid band and performed
out the listening area; the expense of another ampliery well with good intelligibility and a minimum of
fier channel to achieve correct impedance matctslap echo. It has been thought in the past that if the
ing; and the need for a very aesthetically clean irfloor pattern does not fit the VI horn exactly, then it
stallation, with no odd-looking (to the customer)cannot be used at all. This is not the case, and if it
dangling horns. Another solution is to have a hormwere the case, we could not use standard constant-
that is variable angle, in order to throw a narrowdirectivity horns in most applications either. The
pattern to the back of the room. The problem wittarger VI systems have an “optimum” room that is
this concept is that this doesn’t take into accourdpproximately twice the height in width and three
the drop in SPL between the near throw (about 2fimes the heightin length. This is the ideal condi-
feet) and the far throw (about 70 feet)themhigh  tion, but the figures and descriptions that follow
frequencies are about 10 dBwn in the back of the should give you a good feel for the wide-range ca-
room. To solve all of these problems, the Vari Inpabilities of the systems.
tensé@ horns were invented, yet anotirgrovation
inthe long tradition of Electro-Voic&Vhen properly EVI-12 and EVI-15 Installation:
aimed, the Vari Inten8éorns can provide extremely The nominal floorplan that the system will
even SPL throughout an entire room, filling in thecover with equal SPL is approximately two “units”
corners without pushing too much energy at thavide by three “units” long, where the height of the
back wall, thus avoiding slap echo. The rules ofoudspeaker defines the size of the “unifdr ex-
fixed installation have just changed... ample, if the loudspeaker istEt above the floor, it

The Electro-Voice EVI-12, EVI-15 and will typically cover a floorplan of about 36 feet wide
EVI-28 enclosures are the firstin a new generatiohy 54 feet long. In this typical installation (see Fig-
of problem-solving systems. The new systems angre 1), the back panel of the loudspeaker is mounted
designed as a package, with easy mounting, refiapproximately 0.6 units (about 11 feet) back from
ishing ability, lightweight, compact and unobtrusivethe first row and has a nominal angle of the top of
size and shape and the classic musical sound thié enclosure parallel to the floor or slightly tilted
Electro-Voice is known for. The new small-formatback (2 to 3 degrees). For rooms that are much
VI horn maintains consistent directional controllonger than normal, the VI systems are very easy to
downto 2,000 Hz. In the EVI-12 and EVI-15 theaim and position to fill the entire length. Experi-
VI horn is optimally crossed over to an speciallyments in actual listening rooms have shown that with
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the same mounting height of 18 feet, but with th@nd horns closer together than possible with me-
front of the enclosure tilted up by approximatelydium-format horns will produce somewhat better
10° (see Figure 2), the total floorplan now encomresults, but will always result in fairly severe lobing.
passed the same 36 foot width, but at least 64 feBblar measurements in 2° increments show the
in length, an additional 10+ feet of extension. Ofobing very well, but the smoatig required for trans-
course, the front row position has moved backationto the EASE 10®solution database will elimi-
about 5 feet with the change in angle as shown, butite the vast majority of peaks and dips, resulting
this is easy to account for when initially positioningin what appears to be a fairly smooth simulation. In
the system (and is exactly what happens if you taksbntrast, the new VI systems have no problems with
a conventional system and change the angle). Finterference, and maintain very good tonality even
rooms that are closer to square, tilting the loudfar to the sides and to the back, outside the “equal-
speaker system down by 15° provides a very cleg®PL” pattern area. This effect is due to the precise
square pattern. In this case, the offset to the firsbatching of directivities in the midrange and treble,
row is about 0.25 times the height of the systengiving a consistent (although noticeably quieter) fre-
For example, a tall, square room is about 60 feefuency response out to nearly 50 feet in width and
wide, and only 65 feet long. Tilting the enclosures5—70 feet in length from the same 18-foot height
down by 15° at a 30 foot mounting height makes and 0° aiming angle. This has the advantage of pro-
60 foot wide by 60 foot long pattern. The offset toviding a much more uniform power response into
the first row is 0.25 multiplied by the 30 foot height,the reverberant field, ensuring that the inevitable
or about 7.5 feet forward from the back of the enreflections (minimized bthe VI concept) are con-
closure. Minor adjustments in aiming will make thesistent in tonal quality.

SPL fill the room very evenly with no loss in tonality

in the corners and high overall intelligibility. EVI-28 Installation:

By contrast, a typical two-way system with a The EVI-28 makes use of the same high-fre-
60° x 40° CDhorn in the same mounting location asquency horn as the EVI-12 and EVI-15, but in-
Figures 1 and 2 (see FigurgoByduced a floor plan cludes a pair of high-power, high-efficiency 8” woof-
that sounded tonally fairlgonsistent with a 20-to ers in a very compact package. The systemis pro-
24-foot width and 30-foalepth with an offset of vided with a 2,000-Hz passive crossover featuring
nine feet to the front rovOn paper, this seems like tweeter protection and a proprietary passive equal-
adequate performance, butin the room it has veiyation circuit that provides frequency-shading, am-
noticeabl€6 dB or greater) variation in overall level plitude-shading and time delay to the two woofers.
from side to center, and in some aiming cases ovén Acoustic Lens Filter on the grille helps to elimi-
10 dB of variation from front to back as well as anate spurious lobes and provides a degree of acous-
pronounced lemon shape. The sides of the firsit loading. These features heavily modify the polar
three to five rows in a church and the last few rowgesponse of the two woofers, providing an extremely
were noticeably muted and much lower in overalluniform polar pattern with a shape that matches the
level. As mentioned before, a two-horn system caxi| horn’s unique SPL profile. They also smooth
work fairly well, but the physical offsets required the transition between woofers and the horn to mini-
for installation inevitably result in some amount ofmize horizontal lobes, providing amazingly even
destructive interference throughout the roontoverage through the crossover point. This extends
(see Figure 4). Figure 4 was produced using #he VI characteristic down to 500 Hz in an extremely
90° x 40° CD horn aimed down by 65° and acompact enclosure.
60° x 40° horn aimed down by 30°. The actual The high-frequency horn in the EVI-28 is
physical offsets were used to simulate the floomounted tilted 15° back relative to the EVI-12
response in direct-field SPL. The displayed figure@nd EVI-15. Along with the polar steering in the
agrees very well with the measured response, showeofer’s crossover, this arranges the dispersion for
ing a 14-dB variation at 4kHz in a distance of 3 feelbng throws relative to the mounting height. The
horizontally. Tonal changes as a result of interferecommended operational vertical angle is minus
ence pattern change versus frequency were cleaiyfrom the top surface of the enclosure to minus
audible in an acoustically well-behaved room, buti5°, defining a maximum used vertical dispersion

were overall much less audible than for a single sysf 40°. The standard aiming of the system when it
tem with a conventional CD horn. Locating drivers
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is mounted above a flat floor is with the top of theQ vs. Intelligibility:

enclosure parallel to the floor. In this orientation, The “Q” of a system is a good measure of the
the system will provide even SPL over a floorplarsystem’s directivity, and in some ways a good mea-
that is approximately twice as wide as the mountingure of whether the system’s in-room response will
height, and five times as long. Tilting the enclosurdée consistent across the frequency range. A typi-
down by approximately 10- to 15° relative to thecal 12-inch two-way system with a%604® horn
slope of the floor will produce a floorplan the samewill maintain a fairly constant Q from 16-30 or
as an EVI-12 or EVI-15. Atthe standard aiming12-15 dB (normally about 26, or 14dB) from
the 45° nearfield operational angle defines an a$,000-20,000 Hz, and a904® a Q of 13-15
proximate offset to the first useable row of one-half11-12dB). Very-high-directivity horns such as a
the height of the speaker system above the listenid§®x 20° will have an average Q in the range of
plane. 45 (16.5 dB), and very-low-directivity horns like a
In a typical installation, the top surface of the loud-120°x 4 will have a Q of 7-9 (8.5-9.5 dB). Itis
speaker will point slightly above the head height ogenerally thought that a high-directivity horn will
the furthest targeted seating or standing area. THi@ve greater intelligibility across a given pattern area
will ensure the minimum amount of slap echo fronthan a lower-Q device, and this is true in most cases.
the back wall. In an under-balcony situation, thé\ISo true in most cases is that a standard horn pat-
sharp cutoff above the zero degree axis preveni@n will not fill a typical floorplan, thus drastically
early ceiling reflections from causing interferenceeducing the effectiveness of the higher Q. In direct
patterns in the listening area. Since an EVI-28 h&®mparison, the VI horn pattern will fill a majority

a very smooth and rapid drop-off towards directlyof floorplans with direct-field sound rather than re-
below the cabinet, you can actually stand right itying on reverberant energy to “fill in the gaps”in
front of the speaker (see Figure 12) without ea@verall sound quality and quantity. The Q of the VI
strain or heavy microphone feedback. The remarigystems are very consistent from 1,000-20,000 Hz,
able absence of lobes to the rear allows the systefith a range of 10-18 (10-12.5 dB) and an aver-
to be mounted directly overhead to target a page Q of 13.5 (11.5dB) or consistent with the overall
ticular area without disturbing the audience belowdlirectivity of a 90 x 40 system. This might lead

or behind the cabinet. you to believe that the VI systems are “low-Q” and
For example, FIGURE 11 shows a typical underinappropriate for highly reverberant rooms, but the
balcony application that has a floor with an upwardplots of the direct-field SPL and its accompanying
slope of 5°. The speaker is mounted 10 feet aboeb0 ratio show a significant adviage to the VI

the seated head height, so the horizontal width &yStem over a conventionab&@Q system. As we
fixed at approximately 20 feet. The enclosure igll know, high Q only helps when the polar response
tilted back by 5° to provide a 50-foot throw, with fits into the listening space as closely as possible.
the outskirts of the pattern filling in the rear aisleP!e@se keep this in mind when using Q as a bench-
area with tonally accurate but reduced overall SpImark for systemintelligibility. For those unfamiliar

If the under-balcony seating area is only 35 feedith the term C50, itis a measure of intelligibility

deep, then the enclosure should be tilted down efined by the acoustic power in the room in the
about 10° relative to the floor in order to prevenflrSt 50 msec divided by the power from 50 msec

excess slap echo and preserve intelligibility. to infinity, expressed in dB. The minimum recom-
Figure 12 shows a typical small-room applicationmended level of intelligibility is O dB, roughly equiva-

perfect for a 20-foot by 30-foot boardroom orlentto 10% Alcons.

meeting hall. In this case, the head height is actuall _ _

defined by a standing height of approximately 6 feeg Note on Simulation Software:

so the long-throw axis should be very close to hori- ~ Datafiles forAcoustaCADI;Df' and EASE"

zontal. Then the included 40 degree angle poinf€ available from Electro-Voice's BBS, by special

directly towards the entire listening area, minimizind €duest or on Electro-Voice’s Website (http:/

slap echo while retaining a full width, high intelligi- WWW.electrovoice.coi The figures have all been

bility and even SPL throughout the listening area. Produced in EASE, but with the current 10° resolu-
tion of the software, much of the&%Solution data
we collect has been lostihe requiredveraging
translation to the 10-degree format. The net result
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is that 3dB of long-throw SPL and 1.5-2dB of side- Please note: the pull-up location on the lower
fill level has been lost. A higher resolution data filesection of the back panel of the encloguitgST

is needed to provide a “real world realistic” simula-be used to hang the system in order to provide a
tion. Figure 5 shows the raw gblar data with safe, stable mounting system. The pull-up point pro-
the averaged 10° dagaperimposed. Also shown vides an additive safety, as it is capable of holding
are floorplans from our 2° modeler, DCSO, the 5the speaker system with a safety factor of at least
degree AcoustaCADD and 10-degree EASE. B%:1 in the unlikely event of a failure in the main load-
comparing the 2°, 5° and 10° resolution you can eabearing system.

ily see the apparent loss in direct-field SPL. This  For the EVI-28, the mounting holes are posi-
loss shows up as a series of “steps” along the lendibned very near the center of gravity for easy aim-
of the room and an artificially narrowed throw withing. The U-brackets may be rotated all the way
less SPL in the corners than would be achieved inaound the back of the enclosure, allowing easy in-
real-world installation. Please keep this in mindstallation and aiming. The maximum vertical angle

when using simulation software. that may be reached is approximately 35°, less if
the loudspeaker is mounted flush against a ceiling.
Hanging EVI Systems: In this case, the enclosure may be rotated upwards

For the EVI-12 and EVI-15 the physical by at least 15°, more than sufficient for nearly any
mounting of the systems have been designed to B@plication (see Figure 15). The brackets are sup-
as easy as possible, with two simple options avaiplied with friction washers that will prevent the en-
able. By far, the easiest solution is to use the oiosure from rotating over time, but to be abso-
tional sturdy, cost effective EVI-12MB or |utely certain, the installer should use a set screw in
EVI-15MB U-Bracketstat mount to the 3/8-16 the threaded hole to fix the enclosure permanently
T-nutlocations on theides of the enclosure. The sup-in position.
plied forged-shouldeyebolt must be used in the t-nut The described hanging methods are rated for
location on the lower back side of the system asguspending only one speaker (with a minimum of
pull-up point (see figure 13). i this arrangement, an 8:1 safety factor)Hanging any additional
the U-Bracket holds approximately 80% of theweight from the speaker will exceed its strength
weight of the system, and the pull-up point prorating and create an unsafe condition.
vides a convenient method of adjusting the aiming

angle. The U-Brackets have easy-to-install bolt Sampling of EVI Applications:

patterns and include three sets of OmniMount 100  Now that the technical details are covered,
bolt patterns. For most applications, this will benere are a few ideas on applications that the EVI
the preferred methodology as it is fast, aestheticallyystems will cover with far more uniform sound and
pleasing, flexible and inexpensive. However, thisower overall cost than any conventional enclosure.
method will not work in all applications, so we haveThe first and most obvious application is in a church
included a second set of T-nut locations on the togr some other well-defined space that has a fairly
of the enclosure so that the hanging cables can ks ceiling, and proportions of roughly 2 x 3 (see
completely out of view from below (see Figure 14) Figure 1). In this application, the EVI systems can
The front pair of hanging points should carry apeasily replace a central cluster or distributed sys-
proximately 50 Ibs of the enclosure’s weight, withtem with a single low-cost enclosure and still main-
the required pull-up pointkéng the balance of tain a more uriorm sound distribution. Figure 2
the weight (dout 5 Ib). The T-nut locations are shows a similaoom, but with a somewhat longer
intended to beised only with forged shoulder throw, where the EVI systems also perform very
eyebolts with a minimum tensile strength of 350 kgvell. Many auditoriums and theatres are much wider
(7701b). Thénexpensive EBK-1 kit includes three than a typical set of church pews, so Figure 6 shows
eyebolts, especially helpful when access to quality fairly standard auditorium floor plan and possible
forged shoulder eyebolts is limited. Please keep imounting locations. Any interference between the
mind that the center of gravity is designed to bgystems will be concentrated in the center aisle,
behind the main hanging points. This means thgthere sound quality is not as critical. The EVI-12,
the back of the system will rotate as much as 5@V/|-15 and EVI-28 systems are also ideal for re-
degrees down, allowing easy aiming adjustment tglacing distributed arrays, providing much more
virtually any angle. uniform coverage at a lower cost. See Figure 7 for
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an idea on how the same auditorium floor plan coulteplace a distributed system along a very long, fairly
be easily covered in a surround-style arrangementide corridor where very high SPLs are not
with just two EVI systems per side rather than fourequired on a continuous basis (such as an airport
distributed arrays. Although not providing the high-concourse with 15 to 20 foot ceilings, where a
est intelligibility or smoothest response, it is applispeaker would be placed about every 75 feet). See
cable to cinemas and some musical preferencdsgure 10 for approximate mounting locations and
This has the advantages of cutting installation timdloorplan coverage.
amplifier channels, additional delay linesand atthe = These are but a few of the widely varied
same time providing superior coverage. applications where the new EVI-12, EVI-15 and
A gymnasium is another perfect applicationEVI-28 systems will easily outperform a conven-
for the EVI systems, covering each grandstand frortional system. The extremely uniform coverage of
a pair of centrally located EVI systems (see Figurtéhe systems are fairly insensitive to placement, re-
8). In addition, you can cover the entire gymnasguire only a few simple calculations to find the best
sium from either a single lengthwise-oriented sysmounting location, and the aiming angle is no more
tem or with a pair of widthwise-spaced systems®r less sensitive than a conventional loudspeaker.
with lower-SPL coverage on the floor of the This makes installation nearly foolproof. Even
gymnasium than in the stands, so the players aigstallation in non-optimal conditions will produce
not disturbed by announcements (see Figure 9). remarkably even coverage and high intelligibility.
When the EVI-12 and EVI-15 systems are
tilted up approximately 15°, their coverage pattern ~ As questions arise, you may feel free to con-
lengthens to match a level EVI-28 at 5 times théact us at 800/234-6831, or FAX at 616/695-1304.

height. In such cases the systems work very well to

NOTE: All figures are direct-field SPL and C50 produced in EASE with interference turned
on when applicable All plots depict the intended listening aeas only, and do not iclude the
“offset distance” to the first row. For example, the first set of plots on figure 3 depict the same
54’ x 36’ area as figure 1. See notes on simulation software.

Figure 1

EVI SYSTEM MOUNTED
AT 18'HEIGHT AND
0" AIMING ANGLE

(TOP PARALLEL TO FLOOR) Direct Field SPL C50

i

11!

36
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Figure 2

EVI SYSTEM MOUNTED
AT 18'HEIGHT AND
+10° AIMING ANGLE
TILTED BACK

FROM FLOOR Direct Field SPL C50
i g
16 /
/
64'
118
36 18
18
i@ 7
i@ &
163 3
— 163 3
Figure 3
CONVENTIONAL 60X40 SYSTEM
MOUNTED AT 18’ HEIGHT AND Direct Field SPL

AIMEDj\BOUT 30° DOWN

~

CONVENTIONAL 60X40 SYSTEM

MOUNTED AT 18’ HEIGHT AND Direct F|e|d SPL C50

AIMED ABOUT 25° DOWN

NN {

35'
22"

N
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Figure 4 Direct Field SPL Figure 5
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Figure 6

0'
EVI SYSTEM MOUNTED
T20'HEIGHT AND
8° AIMING ANGLE \

« 10 >
Direct Field SPL

C50
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Figure 7

EVI SYSTEM MOUNTED
AT 18'HEIGHT AND
-10 " AIMINGANGLE

EVI SYSTEM MOUNTED
AT22'HEIGHTAND
-10 "AIMINGANGLE

Direct Field SPL

___.._
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C50

s
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Figure 8

EVI SYSTEM MOUNTED
BACK-TO-BACK
AT30'HEIGHTAND R
+5° AIMING ANGLE

> O

Direct Field SPL

C50
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Figure 9

EVI SYSTEM MOUNTED
AT 25'HEIGHT AND

15° AIMING ANGLE\
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Figure 10

240"

2 EVI SYSTEM MOUNTED

BACK-TO-BACK AT 40’ HEIGHT
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H IN A TYPICAL UNDER—BALCONY APPLICATION,
Flgure ll THE EVI-28 IS MOUNTED WITH THE TOP SURFACE
PARALLEL TO THE FLOOR FOR A 65 FOOT THROW
WITH RESTRICTED SPL INTO THE REAR WALKWAY.
85 FEET
7.5 FEET
10 FEET
F|gure 12 IN A TYPICAL SMALL—ROOM APPLICATION, THE EVI-28 IS MOUNTED
SO THE 5—-DEGREE DOWN ANGLE POINTS TOWARD THE FAR WALL AT
A LITTLE ABOVE STANDING OR SEATED HEAD HEIGHT FOR A 30 FOOT
THROW FROM A g FOOT CEILING. THE SPL DROPS OFF QUICKLY
PAST THE NEARFIELD ANGLE. %
I AV 0.5
5.0

40.00°

AAAAAAS

8 FEET

30 FEET

Figure 13

BOLTS AND CABLING/CHAINS MUST
BE RATED FOR OVERHEAD LIFTING
(NOTSUPPLIED)

°
3\

N

BOLTS AND CABLING/CHAINS MUST
BE RATED FOR OVERHEAD LIFTING
(SEETEXT)

Figure 14

PULL-UP STRAP
ATTACHEDTO3/8-16
FORGED SHOULDER
EVEBOLT(SEE TEXT)

3/8-16 FORGED SHOULDER

EYEBOLT (SUPPLIED)WITH

!

e}

14.5° MAX.

Figure 15
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