Elechol0ice mumess—
MH4020N

Neodymium Driver
Stadium Horn System

» Constant-Directivity Manifold
Technology® Horn system 40° x 20°
coverage pattern

= Ring-Mode Decoupling (RMD™)
technology for outstanding
intelligibility and clarity

e [ncludes four ND10A, 10-inch
Neodymium based midrange
drivers for 3 dB more output than
with ferrite drivers

= Excellent response down to 100 Hz,
eliminates supplemental low fre-
quency system in many applications

» Large mouth provides high directivity
and low frequencies

» For high-performance speech and
music systems in large venues,
indoors and out

heavy-duty mounting bracket and propri- Electro-Voice X-Array™ concert speakers.
etary Aperiodic Enhanc®tphase plug (U.S. There is much less coloration of the sound
The Electro-Voice MH4020N is a wide- Patent No. 4,718,517). The Aperiodic from resonating sources, leaving only the in-
range, 40° x 20° mid-bass/high-frequency Enhance™ is responsible for the extended tended sound to be heard by the audience.
constant-directivity horn-and-driver system high-frequency response of the MH4020N.
utilizing Ring-Mode Decoupling (RMD™). It makes use of the fact that only the apex of
It covers the frequency range of 100 Hz to the cone (near the voice coil) is in motion at Suspending any object is potentially dan-
4,000 Hz with minimal equalization. The higher frequencies, and automatically adjustsgerous and should only be attempted by in-
MH4020N combines two pioneering con- the acoustic loading to maximize acoustic dividuals who have a thorough knowledge
cepts developed by Electro-Voice: constant-output. of the techniques and regulations of rig-
directivity horns and Manifold TechnoloBly  Mmanifolding allows the output of two or more  ging items overhead. Electro-Voice strongly
The MH4020N’s potentially high acoustic drivers to be summed without the usual det-recommends that the MH4020N be sus-
output, stable directional characteristics, andrimental interference problems in the passpended in accordance with all current na-
extended low-frequency performance makepand. There are a number of additional ad-tional, federal, state and local regulations.

it highly suitable for music and speech rein- yantages to manifolding, including reduced It is the responsibility of the installer to
forcement in large indoor and outdoor ven- distortion and increased efficiency at certain ensure that the MH4020N is safely installed
ues. frequencies. There is also redundancy builtin accordance with all such regulations.

At the heart of the MH4020N are four into the system; in the unlikely event of a The MH4020N is designed to be suspended
ND10A 10-inch water-resistant drivers (U.S. driver failure, others remain available. The safely and easily. The integral mounting
Patent No. 4,547,632). The driver has beenND10A drivers are contained and sealedprackets at the rear should be used as the
specially developed for the MH series of within fiberglass covers optimally tuned for main structural hanging location. There are
horns. It incorporates a unique diaphragmmaximum low-end performance and dis- also two structural hanging locations on the

Description

Installation

construction of Kevld and epoxy. This  placement control. rear of the front flange to aim and stabilize
combination of high-technology materials Ring Mode Decoupling (RMD™) the device. Electro-Voice recommends that
produces a diaphragm with a strength-to- : each MH4020N be independently supported.

weight ratio on the order of twice that of con- The MH4020N controls both acoustical and The MH4020N can be easily suspended with
ventional materials. The neodymium motor mechanical ring modes to provide dramati- either the 40° or the 20° horizontal coverage
structure provides 3 dB more output than cally increased intelligibility, using tech- pattern.

ferrite drivers. Each driver is integra”y niques learned from the deVE'Opment of thEE|ectrica| connections can be made using
mounted to the fiberglass horn bell via a

1. Kevlar is a registered trademark of DuPont standard electrical boxes or weather-resis-
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tant boxes if used in adverse conditions. TheBeamwi dth cal reliability (cone excursion). Note that the
mounting brackets incorporate a predrilled sine-wave test signals sometimes used have
flange to aid electrical box mounting. Plots of the MH4020N's 6-dB-down total in- a much less demanding peak value relative

If the MH4020N is suspended, it is recom- cluding beamwidth angles are shown in Fig- to their average level. In actual use, long-
mended that the unit be inspected at leastire 5 for each of the one-third-octave centerterm average levels exist from several sec-

once a year. If any sign of weakness is de-frequencies noted. onds on up. The test performed lasts for eight

tected, remedial action should be taken im- hours, adding another extra level of confi-
. Polar Response

mediately. dence.

The directional characteristics of the Specifically, the MH4020N mid-band sec-

MH4020N were obtained by selecting the tion is designed to withstand the power test
horizontal and vertical details from a full set described in EIA Standard RS-426A. The
The MH4020N exhibits typical constant-di- of polar data measured in EV’s large EIA test spectrum is applied for eight hours.
rectivity horn characteristics, i.e., roll-off at anechoic chamber. The measurement micro-The spectrum is obtained by filtering white

the frequency extremes. At higher frequen- Phone was placed 6.1 m (20 ft) from the cen-noise (a particular type of random noise with
CieS, the roll-off approximate|y matches the ter of rotation of the horn WhiCh, in tunwas equal energy per bandWIdth) The filter ap-
power response of the ND10A (6 dB per oc- 0.94 m (3.08 ftpehind the mouth of the horn.  plies 6-dB-per-octave slopes below 40 Hz

Equalization and Subpassband
Protection

tave). At lower frequencies, directivity is lost See Figure 7. and above 318 Hz. When measured with a
i one-third-octave constant-percentage ana-

wh_en the mouth is no longer large enough toPoIarity of the ND10A Drivers "OCte p g

maintain directional control. These two con- lyzer, this filter produces a spectrum

sequences can be observed in the “humpedFor Manifold Technology to operate cor- Whose 3-dB-down points are at 100 Hz
response in Figure 1. Equalization can berectly, the drivers must be operated “in and 1,200 Hz with a 3-dB-per-octasiepe
applied easily with a graphégjualizerto give  phase.” In other words, for parallel connec- above 1,200 Hz. This shaped signal is then
aflat response. Electro-Voice strongly recom-tion, the ND10A's must be connected so the further filtered with an 80-Hz, 12-dB-per-oc-
mends the use of a 100-Hz high-pass filter tonegative terminals of the drivers are con-tave high-pass filter to prevent ceftpass-
protect the drivers fromnnecessary excur- nected together, and the positive terminalsband displacement. The amplifier is set to

sion and thermal stress. are connected together. provide 600 watts into the 3.45-ohm EIA
: ) equivalent impedandd5.5 volts) of two par-
Connections Service alleled ND10As. Amplifier clippingsets in-

The four ND10A drivers in the MH4020N  In the unlikely event the MH4020N requires Stantaneous peaks at 6 dB above the continu-
horn have a nominal impedance of 16 ohmsservice, each ND10A is easy to replace or®US POwer or 2,400 watts peak (91.0 volts).
each and can be accessed individually andservice by removing the back cover and then ! NiS méans there is combined power handling
driven independently. However, it is more removing the driver. A service data sheet is °f 1,200 watts with peaks of 4,800 watts.
typical to combine the drivers. Figure 8 il- available from Electro-Voice.
lustrates some different combinations. It is
particularly important to bear in mind the im-
pedance of any cabling and specifications ofTo our knowledge, Electro-Voice was the The horn shall be of the constant-directivity
the amplifier before selecting a specific com- first U.S. manufacturer to develop and pub- YP€- ltshall produce a horizontal beamwidth
bination. Whatever the combination selected,jish a power test closely related to real-life (6-dB-down angle) of 40°, deviating no more
the polarity of the drivers must be consid- conditions. A random-noise input signal is than 20° from this angle over the range of
ered (see Figure 8 and Polarity of the ND10A ysed because it contains many frequencied00 Hz to 2 kHz. It shall produce a vertical

Architects’ and Engineers’
Specifications

Power Handling Capacity

Drivers section). simultaneously, just like real voice or instry- 0€amwidth of 40°, deviating no more 207
o ment program. The signal contains more °V&" th_e_ frequency rang_e:ﬁxis Hzto2 _kHZ-
Directivity In addition, it shall provide an acoust@ad

energy at extremely high and low frequen-
The axial directivity factor (B of the cies than typical actual program, adding an
MH4020N was computed at each of the one-extra margin of reliability. The test combines
third-octave center frequencies over the fre-not only the overall long-term average or
quency range noted from the horizontal/ver- continuous level which our ears interpret as
tical polars shown in Figure 6. Directivity loudness, but also short-duration peaks
index (D) was taken over the same frequencywhich are many times higher than average,
range. just like actual program. The long-term av-
erage level stresses the speaker thermall
(heat). The instantaneous peaks test mechanfRS-426. The average axial sensitishall

to below 100 Hz. The MH4020N shall oper-
ate over the range of 100 Hz to 4,000 Hz,
and be driven by four 10-inch, weather-re-
sistant drivers with high-technology cones
of Kevlar® and epoxy. The patented

Manifold Technolog$ technique shall be

exploited and result in a power-handling
>(;apacity of 1,200 watts per EIA Standard
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be 109 dB SPL at 1 meter with 2.83 volts ap- ish or appearance; (b) certain specific itemslimitation of incidental or consequential
plied. The horn bell manifold chdar and described in the individual product-line damages so the above limitation or exclu-
back covers shall be constructed of fiber- statement(s) below, or in the individual prod- sion may not apply to yoWther Rights:
glass, foam and polyester resin. Two steeluct data sheet or owner’s manual; (c) mal-This warranty gives you specific legal rights,
rails shall be provided to strengthen the hornfunction resulting from use or operation of and you may also have other rights whicg
mouth. The horn shall have an integral rearthe product other than as specified in thevary from state to state. I
mounting bracket made of black powder- product data sheet or owner’s manual; (d)Electro-Voice Speakers and Speaker sysi%
coated 10-gauge steel. Brackets shall be promalfunction resulting from misuse or abuse temsare guaranteed against malfunction d@
vided at the front of th@orn to stabilize  of the product; or (e) malfunction occurring to defects in materials or workmanship for
and aim the MH4020N. The horn shall be at any time after repairs have been made tgeriod of five (5) years from the date of orlgFD
149.9 cm (59.0 in.) high, 99.1 cm (39r0) the product by anyone other than Electro-\bicena| purchase. The Limited Warranty does Qg’e
wide, 187.3 cm (73.9 in.) long and weigh Service or any of its authorizetrvicerep-  apply to burned voice coils or malfunction3
85.4 kg (184 Ib). The horn shall be the resentative€Obtaining Warranty Service: such as cone and/or coil damage resulting fr
Electro-Voice MH4020N constant-direc- To obtain warranty service, a customer mustimproperly designed enclosures. Electro-Voi
tivity Manifold Technolog$ horn system. deliver the product, prepaid, to Electro-\Voice gctive electronics associated vittie speaker =-
Service or any of its authorized service rep-systems are guaranteed for three (3) ye&s
resentatives together with proof of purchasefrom the date of original purchase. Addi&
Electro-Voice products are guaranteed Of the product in the form of a bill of sale or tional details are included in the Unlforn%.
against malfunction due to defects in mate-receipted invoice. A list of authorized service | jmited Warranty statement.
rials or workmanship for a specified period, representatives is available from Electro-Voice i, warranty repair or service informa- T
as noted in the individual product-line Service at 600 Cecil Street, Buchanan, Ml o, contact the service repair departmeRt
statement(s) below, or in the individual prod- 49107 (800/234-6831 or FAX 616/695-4743) .. 616/695-6831 or 800/685-2606. a
uct data sheet or owner’s manual, beginningncidental and Consejuential Damages For technical assistance;ontact Technicalﬁ
with the date of original purchase. If such Excluded: Product repair or replacement and Support at 800/234-6831 or 616/695- 683%
malfunction occurs during the specified pe- réturn to the customer are the only remedies; | F. 8:00 am. to 5:00 p.m. Eastern Stan-
nod, the product will be repa"'ed or rep|aced prOVIded to the customer. Electro-Voice shall dard Time.

(at our option) without charge. The product not be liable for any incidental or consequen-
will be returned to the customer prepdist: tial damages including, without limitation,
clusions and Limitations: The Limited  injury to persons or property or loss of use.
Warranty does not apply to: (a) exterior fin- Some states do not allow the exclusion or

Limited Warranty

wn

Specifications subject to change without
notice.



MH4020N Neodymium Driver Stadium Horn System

MH4020N Neodymium Driver Stadium Horn System

- ———— HORIZONTAL
Figure 7—Polars — — — VERTICAL

2

10° 150° 210°
180° 630 Hz ?
0° 0°
330° 7T 30° 0
1 \ i
\

300° } 60° 300", !
270° b N 5 T U T O T LY 103
240° 12 °

210° 210°

150°
180° 1.25 kHz

o°




MH4020N Neodymium Driver Stadium Horn System

+120 £
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Figure 7—Dimensions
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Figure 8—Wiring Diagram
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Specifications:

Useable Frequency Response
(see Figure 1):
100-4,000 Hz
Power Handling Long term average
broadband per EIA RS-426A, (See
page 3 for complete test description):
1,200 watts
Sensitivity Sound Pressure Level @
1 Meter, 2.83 Volts input, band limited
pink noise in anechoic environment;
112 dB
Average Efficiency:
35%
Nominal Coverage Angle (See figure 6),
Horizontal:
40°
Vertical:
20°

Mid-bass Transducers,
Configuration:
4-way manifold
Transducer Complement:
ND10A (4), neodymium drivers
with water resistant cones and Ring-
Mode Decoupling (RMD™)
Nominal Impedance in pass band
(See figure 3):
8 Ohmes/parallel pair
D.C. Resistance:
6.2 Ohms/each driver
3.1 Ohmes/parallel pair
Construction,
Mid-bass horn:
One-piece black polyester and
fiberglass with fiberglass rib
reinforcement
Mid-bass Mechanical Protection:
Integral grille protection screen built
into manifold chamber
Electrical Connections,
Driver Input Connections:
Heavy-duty 12-AWG oxygen free
copper cable, unterminated, exterior
grade UV-Stabilized Flexible conduit

Driver Polarity:
A positive voltage applied to the
positive leads produces a positive
acoustic pressure.
Mounting,
Hanging Hardware
Integral black 10-gauge polyester
powder coated steal.
Dimensions:
Height:
150 cm (50.0in.)
Width:
99.1cm (39.01in.)
Length:
188 cm (73.9in.)
Packed Length:
203 cm (80.0in.)
Weight:
85.4 kg (184 Ib)
Shipping Weight:
90.4 kg (195 Ib)
Packing:
Wooden pallet

*Specifications meet or exceed AES Recommended Practice for Speci-
fications of Loudspeaker Components Used in Professional Audio and
Sound Reinforcement Systems (AES2-1984; ANS| S4.26-1984).

HORNS - Manifold

Eleclroloice’

600 Cecil Street, Buchanan, Ml 49107
616/695-6831, 616/695-1304 Fax

©Telex Communications, Inc., « Litho in U.S.A.

Part Number 534922—9823



