


An Old Name, A New Company

University is a name long familiar to those in commercial sound. Founded in
1936, it was named “University” because it was originally located across the
street from New York University in New York City. Later moved to White Plains,
NY, the company flourished and in 1959 was acquired by LTV Corporation. Its
new parent moved the company in 1903 to a new manufacturing facility in
Oklahoma City, OK.

In 1970, a merger made University Sound a division of Altec Lansing Corpora-
tion, a well-known manufacturer of professional/commercial audio products. It
was at this time that University first became focused exclusively on commercial
sound. Several horn and driver innovations developed under Altec's guidance
are evidenced in products currently found in this catalog,

Altec Lansing was acquired by Mark 1V Industries, Inc. in 1985. University
Sound was merged in 1986 with the commercial products line of Electro-Voice,
another Mark IV subsidiary and an equally well-known manufacturer of profes-
sional/commercial audio products. The resulting expansion of the University
line included many proprietary microphone and speaker products engineered
by Electro-Voice. These too remain part of the product offerings found within
these pages.

After almost 30 years as a trademark and product line, University Sound
became a company again in 1988 with the acquisition by Mark IV of Cetec
Corporation. The Raymer division of Cetec was merged with University Sound.
This added a complete line of electronics products: amplifiers, tuners, receivers,
telephone interconnect equipment and accessories. The resulting NEW com-
pany, University Sound, Inc., a full fledged corporation and subsidiary of
Mark IV Industries, is housed in a new, 21,000 square foot facility in Sylmar, CA
(northeast of Los Angeles). True to its heritage, University still maintains manu-
facturing and engineering resources at the plants where so much of its history
was written.

A New Company, A New Purpose

What is exciting about the formation of TIniversity Scund as a separate
company is the opportunity to focus on commercial sound. The most compre-
hensive grouping in the industry of microphones, transducers, and audio and
utility electronics has become dedicated to serving the needs of the commercial
sound installer and distributor.

There are three guidelines that University will follow in support of its new
purpose:

To Provide a Practical Line of Products

University is committed to developing products with engineered-in adaptabil-

ity and versatility, thereby reducing investment in inventory; to achieving on-

time delivery, and to honoring superior product warranties backed by prompt
and economical repair service.
To Promote Education in The Industry

University is dedicated to the correct design and specification of commercial
sound systems. The company publishes “CONTACT,” a widely-read monthly
newsletter dealing with educational and informational topics in commercial
sound. The company also publishes the “Commercial Sound and Public
Installation Guide” to help simplify calculation of area coverage and SPL for
speakers. All specification sheets for University Sound products are compre-
hensive and objective, with practical and useful technical data correlating the
true performance of the device with currently agreed-upon standards for
predicting performance in acoustical or electrical environments.

To Adapt New Technology For Ordinary Applications
University will continue to develop new products utilizing technologies that
have never been applied before in commercial sound. Constant directivity
paging projectors and multi-buss signal processing in utility amplifiers are

examples of applications of technology from other parts of the audio field

that are finding their wav into commercial sound through introduction of

products like the University PA430 paging projector and the 9000 series

modular/mixer amplifiers.

An old name, but a new company with a new purpose. What has happened
at University Sound is not a mere metamorphosis but 4 rebirth which will senve
the needs of the commercial sound industry in a unique and profitable way

Applications Suggestions

Throughaut this catalog we have used small symbols adjacent to many of the
product photographs. These svmbols graphically indicate the applications for
which the product is suited. The symbols are identified and explained below. Of
course, these are only general categories and suggestions; many more applica-
tions exist and may be appropriate for individual products.

Audio-Visual
Includes equipment for the audio portion of multi-media presentations. slide
shows, video presentations. and small-format { 16mm) film presentations

N Entertainment
Describes equipment for the high-level. high-quality sound systems which are
used for nightclub performances.

Foreground,/Background Music

Describes equipment which is used for low-level background music (possibly
with paging). and for occasional situations where music is the central focus
May distribute sound more widely than Entertainment systems. and mav not
require as high a sound level or wide a bandwidih.

. ]  Hazardous Environments

A Describes equipment which is safe for use in corrosive and or explosive
— environments: i .. our "110XC “explosion proo” dniver, which will rot ignite
an explosion in an explosive atmosphere

—‘—“_I_ Houses of Worship
Describes equipment which is suitable for use in amplifving 4 sermon_ chair or

— musical group in the tvpical church or synagogue. Also covers auditoriums.
seminar, meeting fooms. etc. where amplification or reproduction is required.
(o Motion Picture
Q00 Describes equipment used for sound reproduction in movie theatres
) Music
Describes equipment for large-scale musical concert sound reinforcement
— systems.: i.e.. wide-range. low-distortion sound reinforcernent where the sound
is an integral part of the primary “center stage” auraction
S Paging
'\ Describes equipment used primarily for making voice announcemenis (e
— traditional term for such svsiems was "PA” or “public address™

Sports

Describes equipment used for making announcements In 4 >ports arend

stadium. gymrasium. cte

’E‘ Telephone Interconnect

Describes equipment which interfaces with business telephone systems o

— erhance and expand the function of such systems 1o include paging. remote
bell-ninging throush paging spedkers. and so forth
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Selecting the Right Microphone

Models Tailored to Many Applications

Choose the product that fits the application. Whether you require  microphone for
broadeast, recording, public address, sound reinforcenient. paging or communications,
University offers a model to do the job.

Microphone Pickup Patterns

There are a variety of pickup patterns for microphones. Two are very basic: omnidi-
rectional and directional.

Omnidirectional microphones pick up sound from alt directions and often are the hest
choice if there are no environmental problems (noise, feedback from speakers, etc.).
Omnidirectional microphones offer the widest, smoothest response for a given price, and
lower sensitivity to breath, wind, and handling noises.

Directional microphones pick up sounds primarily from certain directions or areas
and should be used where there are environmental noise problems, where maximum
gain-before-fecdback is required, or where there are great distances from microphone to
sound source. Some directional mics provide bass boost when used close, as explained
under “proximity effect” in the following text. Microphones with cardioid {penaining o
“heart shaped”) characteristics have greatest sensitivity in the front, lower sensitivity at the
sides, and least sensitivity at the rear. Supercardioid mics are similar to cardioid mics, but
have a slightly lower front-to back ratio; instead, their minimum sensitivity occurs in areas
symmetrically offset from the direct back of the mic. Supercardioids thus may be more
useful for rejecting sound from a pair of spaced floor-mounted monitor speakers behind
the mic, as compared to a cardioid, which would do a beter job of rejecting sound from a
single foor-mounted monitor directly behind the mic.

University microphones are available in two basic types of directional patterns:
omnidirectional and cardioid.

Omnidirectional

Cardioid
Proximity Effect

“Proximity effect” is the term which describes the “bass boost” that is inherent in
certain directional microphones when they are very close to the sound source(ie., in
close proximity). The two hasic types of cardioid mics offered by University are “Single-
D" and "Variable-D."

Single-D: This type of cardioid miciophone has one rear port (opening) at the

back of the diaphragm. At close working distances, the bass frequency response is

significantly boosted. One advantage of this proximity effect is the big bass”
sound preferred by many vocalists. However, complementary bass roll-off can be
applied with equalization or high-pass filtering to attenuate the proximity effect.

When appropriate bass roll-off is applied with equalization, the resulting output of

the mic/EQ system will accurately represent the vocal (or instrumental) input

signal at the mic, but more distant. feedback-producing bass energy (which has
not had the benefit of the additional proximity-caused bass boosty will be attenu-
ated Remember that excess hass energy is often present near stage mics because
buss frequencies propagate omnidirectionatly or nearly so from muany cone
speakers. Thus, the tesult of using the proximity effect o “naturally” hoost close-
up vocal hass, then EQ to reciprocally roll-off the proximity effect. s to further
improve gain-hefore-feedback performance since the “hass spilt™ is attenuared.

Variable D®: We hold the patent on this exclusive design. which virtually

climinates the proximizy effectof cardioid microphones and improves clarity.

Variable-D microphiones have multiple ports 1o the sear of the diaphragm, some of

which take the form of a long slotied tube. This technique maintains a consisten:

hass frequency response as the working distance is varied. Thas. the Variable-D
microphone provides « more natural sound. Other advantages are reduced breath
noise and reduced shack sensitivity
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An Introduction to University Microphones

Electrical Considerations

The microphones lisied in this catalog may be low impedance aypically 150 oha,
dual impedance tselectable between gh and low. or either high or fow impedanee
(which must be specificd 1. The use of a low-impedance miczophone is & necessity for
Jow noise pickup and long cable nuns without high-frequency Toss Univeraty e
impedance micropnones should be used witk inputs rated for low-impedance micro-
phones. The actual input impedance of such devices is tpically not 150 ohms, but often
may range from about 1000 6 2000 ohms tsometimes higher). The higher input imped
ances have little effect on microphone frequency response or distortion

University low impedance microphones may be moditied for use witk: uehakinced
high-impedance inputs by using the 502C or 302CP in-line mic matching transiormers

Microphone output levels should be compatible with the input of the mixer. paging
amp, console, recorder. etc. This is usually notdifficult since most inputs are designed
around the relatively narrow range of output levels available. However, when extremely
high or low sound pressure levels are anticipated, the specific microphone output level
and the characteristics of the microphone input can be critical if noise, mic overload. or
input overdrive are to he avoided.

The output reference for University low-impedance microphones is 0 dB = 1 mil-
liwat/10 dynes/em?. The output level specification tells how far the output (in dB) is
below 1 milliwatt delivered to a load impedance equal to the microphone’s internal
impedance - with a sound pressure level at the microphone diaphragm of 04 dB SPL (10
dynes/cm?). Measurements are made at 250 Hz in an anechoic chamber (an echo-less
environment). The output reference for University high-impedance microphones is 0 dB
= | volt/dyne/cm*.

Mechanical Considerations

University manufactires a full line of microphone accessories. These include mount-
ing hardware, matching ransformers, desk stands. and windscreens. See page 11.
Descriptions of microphones in this catalog list those accessories which are included with
the model. All other accessories must be ordered separately.

Definitions and Other Explanations

In the following pages we describe several tpes of microphones. including. dynumic
mics, condenser mics. and differential mics. A dynamic microphone is one which
converts acoustical 10 electrical energy by means of a coil which is attached to the mic
diaphragm. and a permanent magnel. The coil moves through the magnetic flux and
thereby generates an electric current. A condenser microphone utilizes & capacitor
{condenser) as the pickup. In some condenser microphores.  polarizing voltage (from a
battery or remate power supply) is applied w one of the two plates n the condenser. In
“clectret condenser” mics. one of the plates is permanently charged. Onc of the two
plates is driven by the diaphragm (or isthe diaphragm). and the changing spacing
hetween the two plates induces 3 proportional voltage across the condenser. Typically,
the condenser mic has a very high output impedance, so an impedance converter s
required to drive the cable w the mixing console or recorder. The comverter (or preampli-
fier) is generally built into the mic. and is powered by a small built-in battery. w remote
battery. or by “phantom power.” Phantom power is a positive DC voltage ipplicd equally
across the two signal-carrying conductors of the mic cable: the cable shield s the ground
reference. Capacitors at the mic’s impedance converter {preamp! block the DC voltage
from reaching the mic diaphragm, vet allow the signal 1o flow. Typical phantom power is
48 volts, although AB powered mics (not sold by University) use a 12 volt supply.

Differential mics use one of two techniques 1o cancel noise™ (distant sourcs; either
wo adjacent. identical mic elements are wired in reverse polarity. or one-element mic
has a special rear port. Distant sounds tend t drive the two elements tor both sides of the
ported diaphragmi equally. tius cancelling. whereas £ sound source cose o one side of
the mic will create differential pressure across the dlemenistand will not be vancelled

N DYM is 2 trademark for Nendymium. a very high erergy magnetic muaterial which is
used in certain mics 1o achicye figh ouut and low distortion dize o the specal micro-
phone geometries it Permits ts 1o use

Acoustalloy ® is a proprietan plastic material for microphone diaplisgms which our
engineers developed to supplant dluminum and like alloss 1 ean be precisely formed.
deformed by momentany high sound pressre levels, it returns to s desired saape o
veny iight, providing extended high frequency response. and s immune 16 corosien

Seoustifoam ™ 1s @ conrolied-porosity open-cel! foan we deseloped for ase o micro
sihration by

phone windscreens 1 has no pgid supporimye merbers, and s not setint

pormm wind vebreities Gt removes wind nose ahore e bz s washuble and darable



Communication Microphones

T 2*600EL
hand-Held Mic

o Omunidirectional, optimized for paging
Long-life grip-to-talk switch

- Withstands environmental extremes
Heavy-duty 6' (1.8m) coil cord

e Balanced, low-Z output

The US600EL is a handheld dynamic microphone designed for clear speech
transmission in normal ambient noise levels. Unlike mics designed for maximum notse
rejection, the 600EL is able 10 he used effectively without special “close tatking”
techniques. Tts smooth, tailored frequency response, and high output level make the
USGOOEL an excellent choice for communications applications, including: police, marine,
mobile PA and paging. .

A non-metallic Acoustalloy® diaphragm and a high-impact molded polycarbonate
case enable the US600EL to withstand rough usage, as well as extremes of temperature.
high humidity, and the corrosive effects of salt air.

The grip-to-talk switch has a positive detent and a sturdy spring return. This lcaf-
switch is life tested past 250,000 actuation cycles, and is wired so that it shorts the mic
element in “off" position while leaving the line to the amplifier open™ so as not to short
out other mics in parallel-wired multiple-mic paging applications. An additional pair of
contacts on the grip switch can trip an external relay. The 1.8 meter (6-foot) coiled
connection cord is comprised of 4 two-conductor shielded cable for the mic output, plus
another pair of wires for the “spare” switch contacts.
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USG602FL
Hand-Held Mic
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e Bi-directional, noise-cancelling type
Long-life grip-to-talk switch

« Withstands cnvironmental extremes
Heavy-duty 6' (1.8m) coil cord

e Balanced, low-Z output

The US602FL is 2 handheld. noise-cancelling dynantc microphone designed for clea
speech transmission in the midst of high ambient noise fevels. tts smooth frequency
response. high output level. and siability under environmental extremes make the
US602FL an excellent choice for communications applications, ncluding: police. manine,
mobile PA and paging.

This mic is similar to the USG0OEL. but offers a high degree of ambient noise
rejection. This characteristic is provided by a balanced port which presents unwi nted
(distant) sound 10 the rear of the diaphragm in such a way that itis 180° out-of-phase
with the same sound reaching the front of the diaphragm.

Like the USG00EL. the rugged USG02FL has a high-impact polyearbonate cise anda
non-metallic Acoustalioy® diaphragm which enable it to withstand rough usage. 15w eli
as extremes of temperature. high humidity, and the comosive effects of saltair The
USG02FL's frequency range is wilored to give good voice response. It has the same,
reliable grip-to-talk switch as the USGONEL.
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Communication Microphones

US621L & US622L
Desk Mics

Omnidirectional type (US6211L)
Noise-cancelling type (US622L)
Rugged, diecast stand for desk or
hand-held use

¢ Convertible grip- or push-to-talk switch

The US621L and US622L are dynamic, low-impedance, halanced-output micro-
phones designed for general communication: aud paging applications. They stand alone
on a desktop, although they also may be configured for hand-held operation. The US6211
is an omnidirectional mic with wide frequency range. making a good choice for general-
purpose and office paging applications.

The LS622L is a noise-cancelling design, with a more restricted frequency range.
making it ideal for paging. disparching and call systems where the ambient noise level is
high. The tailored response and noise-cancelling design enable the user to close-talk the
mic in a normal voice, without straining to overcome the background noise. This mic is
also useful for elimination of feedback in unfavorable acoustic environments.

Both models feature a non-metallic Acoustalloy® diaphragm. which withstands
extremes of temperature, high humidity. and the corrosive effects of salt air.

The mics come with an exceptionally durable and flexible switch mounted n the
base of the stand for touch-to-tatk operation. The switch is wired so that it shorts the mic
element in “off” position; it can be rewired to leave the mic output “open” so that it is
compatible with multiple-mic (parallel-wired} paging systems. An additional set of three
contacts on the switch are provided for wiring to an external relay. Sliding the switch to
one side. after engaging it. locks it on. A setscrew can be adjusted to block the locked-on
mode. The switch also may be remounted in the vertical portion of the stand, thus
optimizing the mic for grip-to-talk operation. The 7 foot (2 meter) black-PVC-jacketed
connection cord is comprised of a two-conductor shiclded cable for the mic output, plus
an additional three wires for the NC (normally closedy and NO inormallv open) switch

contacts.
US6G22L  US621L
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US637 & US637S
Gooseneck Mics

e Extremely rugged, diecast construction
Long-life grip-to-talk switch (S model)
Field-replaceable mic element

e Extra heavy-duty mounting flange

The Models US63™ and US637S are durable. shock-mounted gooseneck-supported
microphones featuring extended frequency response for intelligibility. They combine
atractve stvling with ruggedness and high output level. The US03™ and US037S ure
ideally suited for use in drive-up banks. fast-food restaurants. supermarkets. and other
commercial applications. The replaceable. dynamic motor element is shock mounted in
diecast metal case. Attached to the metal case is an 18-inch flexible gnoseneck terminat-
ing in a metal flange for surface mounting. The flange is slotied 0 provide the option tor
cable exit above the mounting surface. The microphone can be removed from the
gooseneck and mounted on anv * 8"~ 27 external thread. Sealed w0 prevent vapor pene-
tration, the US637S also provides a replaceable leaf-type switch designed to operate more
than one million cveles. As shipped. the T8637 and US6378 mav be used as direct. bolt-
down replacements for most gooseneck mucs in paging applications.

The omnidirectional polar characteristic of these microphones. combined with their
tailored frequency response, vields excellent voice intelligibiliny without the low-
frequency accentuation and breath pops of a directional mic

By combining an internal shock-mount with the inherent low shock sensitivity of an
omnidirectional design. these microphones greatly reduce mechan:eally-produced
sounds caused by the user grasping and moving the mic head
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T "625ST
Handset

« “Presence peak” for high speech
intelligibility
Noise-cancelling characteristic
Long-life grip-to-talk switch

+ Field-replaceable dynamic element

» Durable case

The Model US6258T is # noise-cancelling handset microphone, designed for high-
articulation specch transmission in conditions of high ambient noise. Ttis the result of
continuous study of the needs of the comiunications industry, and it uniquely meets the
specialized requirements of two-way radio and industrial applications. The design effec-
tively rejects noise, while accepting speech which originates immediately next to the dia-
phragm.

A peak in the 3kHz region enhances “presence” and tends t pull speech out of the
mud.” A low-frequency roll-off atenuates noise in the spectral region helow essential
voice communication. Coupled with the noise-cancelling characteristic. this response
thus provides extremely reliable, crisp, clear speech reproduction with high sensitivity
and low distortion.

The grip-to-talk switch is life tested past 250,000 actuation cveles. The switch is
wired 50 that it does not short the mic element in “off” position, but rather completes the
circuit when squeezed (o turn on the mic. An additional pair of contacts on the grip
switch are provided for wiring to an external relay. The 5 foot (1.5 meter) coiled connec-
tion cord is comprised of a three conductors for the mic output and earphone input (they
share the common connection), plus another pair of wires that enable the “spare” switch
contacts to remain independent of the mic output signal for operating an external relay.
The mic output is unhalanced and low impedance.
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US607L
Stud Mount Mic

Differential, noise-cancelling mic
withstands environmental extremes
Integral coupler for mic-stand stud
Balanced, low-Z

The US607L is a stud-mount type. differential. noise-cancelling dynamic microphone
The differential design exhibits proximuty effect thass boost on nearby sound?. For this
reason. a bass roll-off is incorporated in the mic. which serves t correct the respanse foor
the near field (and close-talking is essential due 10 the differential natare of the au).
while further attenuating distant. low frequency noise. In addition. 4 midrange peak is
provided for extra presence. The US607L's overall frequency range 1s band limited to the
vocal range (300Hz to 3.8kHz) 1o further exclude noise. The result is & mic which allows
the user to speak closely in a normal voice, while effectivety cancelling distant noise. The
USGO7L is thus ideal for public address work. all tvpes of dispatching and call systems,
and paging systems.

The rugged US607L has a high-impact molded polycarbonate case nd a non-
metallic Acoustalloy® diaphragm which enable it to withstand rough usage. as w ellas
extremes of temperature. high humidity. and the corrosive effects of st air

The mounting flange incorporates 4 * #'= 27 thread coupler for mounting on the s:ud
of a typical mic stand. The mic head is tilted at a fixed angle of 30° The outputis
balanced to ground and low impedance. A 3-pin professional audio connector is recessed
in the mounting flange. and accepts a standard XLR-tvpe mic cahle
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Cardioid Microphones

US660, USG60A, US6G64A
Variable-D Cardioid Dynamic Mics

Single-D Cardioid Microphones

US681L
Standard Cardioid Dynamic Mic

.
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Supercardioid pattern

Withstand environmental extremes
Shock-resistant metal cases
Balanced, low-Z or unbal., high-Z output
On/Off switch (US664A)

Because they are supercardioid mics, the US660, USG60A and US664A provide
maximum rejection at 150° rather than the 180" of a cardioid. This assures greatest
rejection in the horizontal plane when the mic is tilted in its most natural position, 3(F
from the horizontal (as on a desk or floar stand). Normally, directional mics exhibit
proximity effect (bass hoost on nearby sound). These mics utilize our patented Variable-D®
technology which permits close-mic use without bass boost.

All three models utilize the mechanical nesting coneept of design, providing a nearly
solid mechanical structure that is highly resistant to damage from shock. The exclusive
non-metallic Acoustalloy® diaphragm is virtually unaffected by extremes of temperature
or high humidity.

The US660 and US660A come with stand-mount adapters but can be hand-held,
whereas the US664A is strictly for stud mount to a mic stand (with ¥4 27 thread). Wide,
smooth frequency response make these mics suitable for a variety of vocal or instrumental
applications where unidirectional sensitivity and a response characteristic that does not
change with distance from the mic are desirable (i.e., where the user moves around 4 lot
and does not exercise careful mic-usage techniques).

The cases are made of pressure-cast zinc. The US660 has a chrome plated finish,
wheteas the US660A s finished in non-reflecting blue-black. Able to drive nails without
functional damage. these mics earned the name *Buchanan hammer.” The US660/6604
output connector can be field modified to provide 1 balanced, low-impedance connection
or an unhalanced, high-impedance connection, The chrome plated US664A includes a
combination ons off switch and impedance selector in its mounting flange.
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Single-D cardioid

Rugged construction

Built-in Acoustifoam™ pop filter
Locking on/off switch

The US6811. features high output level along with a smooth frequency response and
excellent gain-hefore-feedback characteristics. [ts Single-D cardioid design exhibits the
familiar “proximity effect” which emphasizes low frequencies when used dlose 1o the
sound source. Smooth off-axis response avoids the coloration found in many cardiond
mics. Given its wide frequency range. flat far-ficld response, and unidirectional sensttiy
iry. the US681L is an excellent choice for high-quality ins:rumental and vocal sound
reinforcement. public address, and recordirg

The case is made of pressure-cast i dnd finished in nor-reflecting blue-blick. A
sturdy mechanical structure, along with a highly effective shock absorber tvery desirable
in a hand-held mic). isolate the transducer assembly from mechanical noises and shock
The exclusive non-metallic Acoustalloy® diaphragm is virtually unaffected by extremes of
temperature or high humidity. A built-in Acoustifoam™ blast filter facilitates close talking
or singing without concern for “P-popping " The ['S6811 comes with & stand-mount
adapter for use with a *»"=27 stud. The hulanced. low impedance output appedrs or in
A3M (XLR-type) connector for use with standard mic cables

The US681L is equipped with a switcs that shorts the mic element when set to the
“off" position. The switch enables the mic to be lacked in “on” mode for foolproot
operation in critical applications where th user would not want to be muted inadver-
tently, vet the lock is readily defeated so the mic can be switched on and off when the
user wishes to have local muting control
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"'SO68SL
Sandard Cardioid Dynamic Mic

¢ Single-D cardioid

+ Rugged construction
Built-in Acoustifoam™ pop filter
On/off switch

The USG88L is a Single-D cardioid mic featuring high output level. as well as
~proximity cffect” (which emphasizes low frequencies when used close 1o the sound
source). Given its excellent gain-before-feediuck characteristics, the USO88L is an ideal
mic for use by the vocal entertainer.

Smnoth off-axis response avoids the coloration {skewed frequency response) found
in many cardioid mics, and also minimizes feedback problems as the performer moves
around the stage. So ‘ong as the vocalist close-talks the mic. some of the resulting
proximity boost may be preserved for a more robust sound, but some or all of that
acoustically-created hoost may be intentionally rolled-off via electronic equalization in
the mixing console: this will enhance intelligibility while attenuating unwanted. feed-
hack-causing, low-frequency background sound.

The case is made of pressure-cast zine and finished in non-reflecting blue-black. A
sturdy mechanical structure, along with an effective shock mount. isolate the transducer
assembly from handling noises. A built-in Acoustifoam™ blas: filter facilitates close
talking or singing without concern for “P-popping.” and protects the diaphragm from
dirt. The USG88L comes with a stand-mount adapier for use witha * #'-27 stud. The
halanced, low impedance output appears on an A3M (XLR-tvpe) connector for use with
standard mic cables.

The USG8BL is equipped with an on/off switch: that shorts the mic element when set
to the “off ™ position. thus minimizing noise in the preamplifier

US627C
Standard Cardioid Dynamic Mic

« Single-D cardioid with proximity boost
¢ Rugged construction

¢ Built-in Acoustifoam™ pop filter

« On/off switch

The US627C is a Single-D cardioid mic featuring high output fevel, as well as
“proximity effect” (which emphasizes fow frequencies when used close to the sound
source). Given its excellent gain-hefore-feedback characteristics. the US627C is an el
mic for use in those sound reinforcement and recording applications where extra hass
oatput is desired for near-field sources

Like the USO88L. the US627C exhibits smooth uff-uxis response. thus wvoiding
coloration. Proximity effect mav be used 10 enhance the user's voice. or may be milled off
with an equalizer to improve gain-hefore-feedback performance

The case is made of pressure-cast zine finished in non-reflecting blue-black. A
sturdy “nested” mechanical structure, wlong with a highly effectve shock abserber. isalite
the tansducer assembly from handling noises and shock. The exclusive non-metallic
Acoustallov® diaphragm is virwally unaffected by extremes of temperature or high
humidite. A built-in Acoustifoam™ blast filter facilitates close tlking or singing without
concern for “P-popping” while protecting the diaphragn trom dirt. The US627C comies
with a stand-mount adapter for use with a* %"= 27 s, The balanced: low impedince
output appears on an A3M (XJR-tvpe) connector for use with standurd mic cables

The 18627C iis equipped with an on off switch that shorts the mic element when st
to the “oft” position
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Single-D Cardioid Microphones

US658L & US658H
Cardioid Dynamic Mics
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Low-Z and high-Z models

Single-D cardioid with proximity boost
Rugged construction

Built-in Acoustifoam™ pop filter

The US638L (low impedance) and USG38H (high impedance) are Single-D cardioid
mics featuring high output level. as well as “proximity effect” (which emphasizes los
frequencies when used close to the sound sourzc). They are a fine choice for sound
reinforcement. public address. and other applications where quality and price are of
prime consideration.

The head design provides wide. linear response for effective gain-before-feedback ir
sound reinforcement applications.

The case is made of pressure-cast zine and finished in non-reflecting blue-black An
effective shock absorber isolates the transducer assembly from handling noises and
shock. The exclusive non-metallic Acoustalloy® diaphragnt is virtually unaffected by
extremes of temperature or high humidity. A built-in Acoustifoani™ blast filter facilitates
close talking or singing without concern for “P-popping,” and prozects the diaphragm
from dirt. Together. these features assure vears of trouble-free operation. The US658L and
US638H come with a stand-mount adapter for use with a*4"- 27stud. The output of
either model appears on an A3M (XLR-type) connector for use with standard mic cables.
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US690 & USGIOF
Cardioid Dynamic Gooseneck Mics

V4
~

« N/DYM™ magnetic structure

» Cardioid pattern for excellent feedback
rejection

¢ Unique shock mount avoids handling noit

¢ Memraflex grille & Acoustifoam™ pop filter

The US690 (A3 connector, plug-in mountt and US 690F (0 foot 1] 8 metery cable,
threaded flange mount) are cardioid mics on a 12 inch (30 em? gooseneck stalk. Both
feature our N DYM (Neodvmium) super-sirength magnets. Computer optimized design
and N 'DYM provide up to 6 dB more sensitivity than conventional desiges, ilong with
lower peak cistortion. An eftective hum-bucking coil cancels hum from lighting and other
electromagnetic sources. The output is Jow impedance anc halanced calthough the
USO90F may be wired for unbalanced connection?

A unique diaphragm design provides 30"« more surface area than conventional
designs. and is reinforced to prevent break-up. thus vielding extended high-tfrequency
response with an open. transparent sound quality for greater intelligihiliny than conven-
tional mics. The uniform cardioid patterr: insures superior gain-hefore-teedbuck pertorm-
ance.

Both models enclose the transducer in a memratlex grille with Acoustifoum™ pop
filter to eliminate explosive breath sounds or wind noise, and protect the diapliragm from
dirt. A unique shock mount totally surrounds the mic element. greatly reducing all forms
of handling or mechanicalty-induced noise. maxing the USH0s the mics of chatee for
ruggedness and performance
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¥ 1772
cardioid Condenser Mic

>
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» Single-D cardioid, electret-condenser
element

~ Electronic contour of proximity effect for
excellent feedback rejection

e 24—48V phantom power or internal 4.5V
battery

¢ Integral on/off switch

The 181772 is a Single-D cardioid. Jow-Z. electret condenser mic for the exacting
needs of high-quality sound teinforcement, where maximum gain-hefore-feedback and
fidelity are essential. It may be powered using an internal battery or any “phantom”
source from 21V 10 48V DC. An on,off switch mutes the mic in either mode and shuts off
the battery to conserve its life. An Acoustafoami™ blast filter is integral 10 the mic and
permits ciose talking without excessive “P-popping.” The US1772 has a rugged. die-cast
case finished in non-reflecting blue-black. If the mic is dropped. the Memraflex grille
screen bounces back to retain its shape.

The mic element is located near the front of the case for highest gain-before-
feedhack. This, along with a very smoath off-axis response and caretully-tailored
proximity effect. effectively increase the available gain in the presence of stage monitor
speakers and reflective surfaces. Wide frequency response, wide dynamic range. and low
distortion ensure a very natural, accurate sound for vocalists and most instrumental
SOULCS.
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US1
Cardioid Condenser Mic

[

W

e Single-D cardioid, electret-condenser
element

e Pronounced proximity effect for special
effects and/or high feedback rejection

e 24—48V phantom power or internal 4.5V
battery

¢ Integral on/off switch

The US1 is « Single-D cardioid. low-Z, electret condenser mic with a pronounced
aroximity effect that vields up to 17 dB of Jow frequency boost when located "i-inch
‘rom the sound source. This permits special “deep huss™ effects to be achieved - Alter-
nately, when compensated by low-frequency roll-off from an equalizer, proximity effect
enables normal response from the nearhy sound tveice) while reducing feedhack-
causing bass energy from more distant loudspeakers: The UST s @ greatsounding, high-
quality. directional mic for sound reinforcement. where maximum giin before teediack
is essential. as well as for many recording applications

The US1 may be powered using an internal battery or any “phuntom’” source from
24V 1048V DC. Anon off switch mutes the muc i either mode and shuts off the baten
t conserve its life. An Acoustafoum™ blast filter i ntegral o the micand pemiits vlose
talking without excessive “P-popping,” while also protecting the duphragm trom dust
and magnetic particles. The UL emplovs a Memrafley grlle screen that. i dropped.
hounces back 1o retain its shape. The mic capsule s shock-maunted i nigged. die-cas:

non-reflecting, blue-black case




Omnidirectional Microphones

US631B
Omnidirectional Dynamic Mic

CYINCS
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* Omnidirectional, hand-held or stand
mount

* For PA & occasional recording use

Unique removable on-off switch (no tools)

Withstands environmental extremes

Balanced, low-Z output

The US631B is @ dynamic. omnidirectional, low-impedance mic designed for
outstanding performance in demanding public address and non-critical recording
applications. Created particniarly for close-warking, hand-held situations. it is equally
effective for musical pickup on a wble or floor stand.

A unique design utilizes a sealed magnetic on/off “ switch inside the mic case. A
sliding magnetic actuator outside the case is casily removable without ols — leaving the
mic connected in the “on” mode.

The LS6318 has a rugged. die-cast. non-reflecting, blue-black case. The mic capsule
is shock-mounted to dramatically reduce pickup of cable and other mechanical noise. An
integral four-stage pop and dust filier ensures freedom from noise generated by the
movement of air over the mic surface, and prevents contamination of the diaphragm by
dust or magnetic particles. An A3M connector is built in for use with standard mic cables,
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US630L
Ommnidirectional Dynamic Mic

s Omnidirectional, stand mount

¢ For general PA & broadcast use
Built-in on-off switch

¢ Withstands environmental extremes
and rough use

¢ Balanced, low-Z output

The US630L 15 a dynamic. omnidirectional. low-impedance mic designed sor
outstanding performance ir. demunding public address and non-critical recording
applications. It is ideal for general PA work in auditoriums, fairgrotnds. schoois wener!
communication, and amateur or speciat radio service

The US630L may be mounted on i floor or desk stand The bt sud saoaned
stand adaprer allows the head o e tlted theeugh g 907 e The adapter acegrs g s =27
threaded stud. and includes a shorting-tvpe “on off ™ switch

The U'S630L has a rugged. diccast, non-reflecting, blue-black case The Exnzil s
exclusive non-metallic Acoustailov* diaphragm is virteally unafiected by extrenes of
temperature or high humiditn. Tae US030 18 pracically indestrucuble mnomad use An
A3M connector is built into the sund adaprer for use with standird mic cables
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17°649B

Dynamic Lavalier Mic

>
O

e Omnidirectional, lavalier style mic
May be handheld, stand mounted, or
suspended on neck cord
Neck cord and belt clip (for cable) included
e Integral 30-foot, rubber-jacketed cable
e Balanced, low-Z output

The US6498 is a small. lightweight. dynumic, low-impedance mic. Its omnidirec
tional sensitivity. compact size. and light weight (1.1 oz Jess cable and neck cord). aiong
with a suitable cable and mounting system. make it ideal for public address or recording,
use. for speeches or lectures. s wellas for television applications. The US649B also may
be mourted on a stand or handheld.

The USO49B is finished in non-reflecting, blue-black. The mic cadle is thin and
jacketed with supple. synthetic rubber for maximum flexibility and minimum handling
noise. To further reduce mechanical noise. and hold the cable neatly in place, a clip is
provided which secures the cable to the wearer's belr.

The US649B's exclusive non-metallic Acoustalloy® diaphragn is virually unaffecied
by extremes of temperature or high humidity.
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Microphone Accessories

502C & 502CP
Mic Matcbhing Transformers
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e Match low-Z mics to high-Z inputs

» Preserve correct response in the mic

¢ Minimize induced noise

* A3F input; MC1M connector output on 502C
or /4" phone plug output on 502CP

The Model 302C and S02CP microphone matching transformers are adapters that
match low-impedance mics w high-impedance inputs. They are necessary when the mic
preamp is designed for high-impedance mics. and a mic must be used more than about
10 feet from the preamp. In this case. if a lugh-Z mic were used, there would be a high
frequency roll-off (due to the reactance of the cablel, and the mic line would he suscep-
tible to induced hum and radio frequency interference. (Just 15 feet of mic cable ona
high-Z mic can attenuate sound some 10 CB at 10 kHz.1

Use of a 302, in conjunction with a low-Z, balanced-output microphone, climinates
the problems of high-frequency loss and induced noise. The cable can then be up to 100
feet or longer since it carries a balanced. low-Z signal: the connection hetween the 502
and the mic preamp should be no more than 3 feet in length

The S02C and 3020P have A3F inputs o decept astandard 3-pin mic cable. The 5020
output is via an MCIM connector tMCL connectors are found in number of oider PA
anups), whereas the 02CP outout i via « ~ardard tip sleeve +-inch phone plug. These
matching transformer adapters sre wired ~o tae tip of the phone plug or the venter of the
MCIM corresponds with a “hot” signal on pin 2 of the A3 connector: polarity may be
reversed to pin 3 “hot” if desired

Other Mic Accessories
MODEL DESCRIPTION

311, 54" Sap-out clamp. black - polyurettane for guict, no-oar fit any L mic )
3134 . shock mount for * " diameter microphone. use on stands. podiums, booms. ¢t
314E . Acoustifoam™ windscreen. grav for the USh31B: acts as o filler only tnotas &

windscreen) when used with the USo60 or US06-4
223 1 Clamp. black tEs17720 08D

337 Acoustifoum™ windscreen, gray (10270

340 ... -security clamp - * 4" diameter mics: hea-screw ock thwarts theft and vandalism

360 ... Acoustifoam™ windscreen. grav: covers ports & mic head (U860 U603,
US66+4)

376 Acoustifoam ™ windscreen. yray Hor the USITT2 s Loor [yods)

380 10 dB Attenuator: balanced H-pad for ow-Z mics. built into A3M A3 adapter

381 On off switch imtegral to A3F connedioron 13 e cable pigtail other enc!

4} Desk stand, wiav steel, U-chemn for all mics stk switch sud mounts

422 Desk stand, gray died for e or 1 di campavpe mies = ow profiic

4234 Desk stand wra dee it zing huse, 37 weel mes formics with © +7 =27 thred

=i Touchto-talk sand. e DPDT swich wlock, ™ gy sk - = 27t

=50 single carnving case timversa

458 1 ZIpPered, Profeciy e Vi poads ‘

RIREY [0 Hz high pass AR o dow s dBa e Hz 13082 nonina

A1 23 Cable with A3 L3 Copnecion cveny s devble i cabhied

323 43V Alkaline battery (LS 72 UNC L per oy

PLC-25X 25 sturdard mivaophene cile s s ASF &AM coanedon
PLOC-23P 23 sl LRI

PLO-TOOMB oo meter 2250 hul:

re cabicws




Microphone

Specifications

Dimensions
(HxWxD or other)
L NetWep

Other Data/Notes

1.97" diameter x 7.50" long

(5.0 cm diameter x 19.0 cm long)
Pounces (340g

Opticnal battery need not be removed
to use with phantom power.

3.88'x2.69"x 1.78"

(99 x6.8x4.5cm)

10 bunces (783 5 @), including cable
Switch has external relay contacts: dash
mounting bracket included.

Specification Model
US1 USGOOEL US602FL ]
Generating Element | ¥lectret condenser Dynamic, Acoustalioy ? Dyvnamic, Acoustalloy”
Frequency Response® | 50 18,000 Hz 100 = 7,000 Hz 200 ~ 5,000 Hz
Polar (sensitivity) Pattern® | cardioid Omnidirectional Bi-dirccnonal. pressure gradicent
Iypedance | 150 ohims 150 ohms ‘nominat 150 ohms nominal
Output Level}f | -sp) dB 35 dB 00 dB
Switeh | OR/Off mutes mic (& wirns off Bawg) Shorted in “off” mode Shorted in “off* mode
Power Supply | 24 - 48V phuntom or 4.5V battery NA N A
Cugrent Draln | 36 wiflilamps. N/A N/A
Recommended Batteries Eveready N9 523, Mallory PX21 N-A NA
Grille Sceeen | Mempaflon™ W) Achustifoam™ filter Integral to rase Integral to case
Case Material | Dic-cast zinc & aluminum Polycarbonate Polvearbonate
Finish | Nonifeflecting Blue/black Textured black Gray leather-gnain
Mounting | Handheld or stand adapter (incl.) Hanger button Hanger button
Connectiond | Adhf recadead in bl : G, 4-cond €2 shisld) colf cable &, 4:¢ond. (2 shield) coil cable

388X 219" v ETRY

(9.9x 6.8 x 4.5 cm)

10.5 ‘ounces (298 g), less cable

Switch has external relav contact: dash

mounting bracket included

US607L

US621L & US622L

US6258T

Generating Element
Frequericy Res; )
r (sensitivity) P:

Pola

0ut15 t Leve, t
Power Supply
Recommended Batteries

Mouﬁting

Dimensions
(HxWxD or other)
Net Weight

Other Data/Notes

| Connections

Stud mount via ¥8"-27 coupler
A3M recessed in mounting flange
412" x 1.75"
(10.8 x 4.5 X 8.3 cm diameter)
12 ounces (340 g), less cable
Head at fixed 30° angle to flange

Dynamic, Acoustalloy®
100 H2-9 kHz (621), 125Hz-5 kHz (622

Omni (621); Cardioid. noise canc. (622)

1150 ohms nominal

-57 dB

Bhornts or opens in ol mode

NAA

N/A

N/A

Metal ihesh

Die-cast zinc & polycarbonate
Biuesblack

Free-standing or handheld

7 S-cond €2 shield) cable

9.69" x 45" x 4.81"

(240x 11.4x 12.2 com
11302822 ¢)

Locking switch has ext. relay contacts
(normally open & normally closed)

Dynamic mic; magnetic receiver
507,600 Hz (mic)

Noise-cancelling

1150 ohms nominal (mic or receiver)

-60 dB (150)

Notisshorting PTT type

N A

N/A

N A

Integral 1o case

Polvearbonate

Black

Handheld or std. handset cradic
5, 3~cond. unshielded coil cable
202" 5 237" x o3

(67X 00X 227 cnn

14 ounces (397 g)

Switch has external refay contacts, dush
mounting bracket included

US627C

US630L

USG31B

Generating Element

FPrequercy Responac®
Polar (sensitivity) Pattern*

Output Levelt
Switch

Power Supply
Current Drain
Recommended Batteries
Grille Screen

Case Material
Finish

Mounting
Connections
Dimensions
(HxWxD or other)
Net Weight

Other Data/Notes

Impedance

Dynamic, Acoustalloy®
B0~ 13000 Hz
Cardioid
150 ohms
-58 dB
OO
N/A
N/A
NCA
Metal mesh with | Acoustifoam™ filter
Die-cast zine
Non-refleciing blue/black
Hundheld or stand uduapter tinel )
ABM recessed in barrel
205" diameter x 7.0 long,
5.2 cmydiameter x 178 ¢m long)

10.4 ounces (295 g)

Dynamic, Acoustalloy®

60 = 12000 Pz

Omnidirectional

130 ohms

-35dB

On/Off (OPDT, shorted when off)
NAA

N/A

N A

Integral to case; with magnetic shield
Dic-cast zing

Non-reflecting blue/black

Flange with © 8"=27 thread coupler
A3M in mounting flange

2 diameter x 6,257 long

O T em diameter x 159 em fongn
1 pound (4535 @)

Head swivels vo® verticalls

Dynamic. Acoustalloy”
80-13,000 Hz
Omnidirectional
150 ohrs
-S6dB
On/Off; removeable (see below)
N A

/A
NoA
Metal mesh with Acoustifoam™ filter
Dic-cast zimg
Non-reflecting bluesblack
Handheld or stand adapter nnet
A3M recessed in barrel
120" diameter x o0l fong
A5 om dbameter 03 A om fongn
6 ounces (170 ©
Remonal of sswatch actoaror feaves

Internad magnetn swtch

T dB reference is Tmv

;
Todynes em= exeept as otherwise noted

¥
See goaph w ith min \1(\\ ription
=

=0 dB reference s IV dvne o
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vecification

Model

US637 & US637S

US649B

US658L & US658H

Generating Element
Frequency Response?
Polar (sensitivity) Pattern*
impedance

Output Levelf

U Switch

Power Supply
Recommended Batteries

Dimensions
(HxWxD or other)

Other Data/Notes

M.C. Dynamic, Acousialloy K
76+ 10,000 Hz

Omnidireetional

150 ohms nominal

-02 dB

PTT switch on head (6378 only)
N/A

NAA

N/A

Meéal mesh

Die-cast zinc

Chrome-plated

%/H
6. d) eable
157" diamerer x 23.5" long
(4.0 cm diameter x 59.7cm long)

Switch wired non-shorting; can be
rewired to short in “off” mode.

cad or 2-'/4" diameter ﬂdnge

Dynamic, Acoustalloy *
B0+ 10,000 Hz
Omnidirectional
150 ohms
-61 dB
N/A
NA
N/A
N/A
Metal mesh
Die-cast zinc
b«on-reﬂedmg Blue/black
rd or handheld

ed cablé attached
0.75" diameter x 2.25" long
(1 9 ¢m diameter x 5.7 ¢m long)

: cable & neck cord
Neck cord assembly and belt-clip to
secure cable are included

diaphragm

Dy niannic, Acoustaloy
80 - 13,000 Hz
Cardioid

150€2 (638L) or high-7. (658H)

-01dB (6381 -00 dB o381y **
On/Off (shorts in “off” mode)

N A

N/A

N A

Metal mesh with Acoustifoam™ filter
Die-cast zing

Non-reflecting blue/black

Handheld or stand adapter Gincl.)
AIM recessed in barrel

2.16" diameter X 60.03" long

(5.5 ¢m diameter x 16.9 ¢cm long)

8.9 ounces (252 &)

1'S6S8H output is balanced: can be
wired unbalanced for various conn.

diaphragm

US660 & US660A

US664A

US681L

Generating Element

Polar (sensitivity) Patterﬁ‘

iner Qupply

i current Drain
Recommended Batteries

: Grille Screen

Case Material

SRR

Mounting
Congections
Dimensions
(HxWxD or other)
Net Weight

Other Data/Notes

N

Dynamlc Acoustalloy

Supercardlond

nee L shshmethal) of High'z Ganball.
Output chelf

-56 dB (1509) "

N/A

A

N/A

I Metal mesh

Die-cast zinc

Chirome (6603 Blue/hlack (6604)
Handheld or stand adaprer (incl.)
ABM recessed in barrel

1.5" diameter x 6.5" long

(3.8 cm diameter x 16.5 ¢m long)
105 vupees (298 g)

A3 connector may be rewired for
High-7., unbalanced output.

Dynamic, Acoustallm

1 90 - 1300002
Supercardioid

450 ohims (el or Bigh<Z (vobal)
-56 dB (lSOQ) bl

Mctnl micsh

Die-cast zinc

Chrome

Stud

ABM recessed in barrel

1.5" diameter x 6.5" long

(3% cm diameter x 16.5 ¢m long!

18,5 ounces (5245 g

Switch can be set to OFF Low-Z ON or
OFF/High-Z ON

Dynanic. Acoustalloy®

60 Hz - 14 kHz

Cardioid

150 chms

-59.5 dB

On/Off (fockable)

N A

N/A

N-A

Metal mesh with Acoustifoar™ filter
Die-cast zinc

Nonsreflecting blue/black

Handheld or optional stand adapter
A3M recessed in barse]

1.97" diameter x 0.19" long

(5.0 an diumeter x 157 om long
8 ounces (277 g)

Switch shorts mic in “off” mode

US690 & US690F

Us1772

USGSSL

Generating Element
. Frequency Response®
Polar (sensitivity) Pattern*

Iinpedance

Output Levelt

Switch

Power Supply

Carrent Drain
Recommended Batteries
Grille Screen

Case Material

Finish

Mounting

Connections
Dimensions

(HxWxD or other)

Net Weight

Other Data/Notes

N/DYM " Dynamic, Acous‘[ail()y@
GOMZ 20k H, @ V4" (see nute below)
Supercardioid

1500

=50 dB (658L)

NA

N/A

N/A

NAA

Memafiex w/ Acovstifoan™ filter
Die-cast zinc

Non-reflecting black

See notes below

ABM {B90F: 2/4"-16 thread, 1'/4" flange)
2.05" diameter x 16,38 long

(5.2 ¢m diameter x 42,1 cm long)
17802/ 305 g (690F: 184 oz / 289 g)
150 Hz - 20 kHz @ 5" or turther

USo90, 27 0122 ¢mi shiclded cords

F. flange removeable for 7 87-27 stud

Electret condenser

50~ 18,000 Hz

Cardioid

150 obims

-49 dB

On/Of mutes mic (& wrns off Baw)
2.4 — 48V phantom or 4.3V battery
3.5 milliamps

Evercady N° 323, Mallory PN21
Memraflex w/ Acoustifoarn™ filter
Die-cast zine & aluminum
Non-reflecting blue/black
Handheld or optional stand adapter
A3M recessed in barrel

1.90" diameter x 795" long

.5 em digmeter x 202 ¢m ong?
10.2 ounces (289 g

Optional battery need rot be removed

o use with phantom power

Dynamic. Aconx(ulloyi

60 Hz - 13,000 Hz

Cardioid

150 ohms

-58 dB

On/Off

N A

N/A

NA

Metal mesh with Acoustifoam™ filter
Dre-cast zine

Non-reflecting blue/black
Handheld or oprional stind adapter
A3M recessed in barrel

“long

TRen long!

205" dlamieter X
(5 2 em diameter 01
(.4 ounces (295 @)

Switel shorts mic in ot mode
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The Compression Driver

The loading (pressure) provided by a horn crables the
“compression driver” to operate with considerably greater
efficiency than a cone-ype Cdlireet raditor™) loudspeaker
The drivers small lightweight, metal diaphragm can be aceel-
erated rapidly enough o reproduce high frequencics without
asmuch distortion as the larger felt or paper diaphragmtypical
ol  direceraciator Phenolic-impregnated cloth diaphragms
are sometimes used in compression drivers, but these weigh
more than their metal counterparts, and are used primarily for
surens or high-power voice paging systems.

The Phasing Plug

In order to maximize cfficiency and effectively permit
energy originating at the diaphragm to reachthe horn throatin-
phase. a device called  “phasing phug™ is built into the driver,
The phasing plug has carefully shaped openings or passages
that allow proper channeling of frequencies within the driver s
intended range of operation. High-performance, wide-range
drivers require more complex phasing plugs which are difficult
to manufacture, thereby raising the cost of such drivers.

Measurement of Driver Specifications

A driver's performance is affected by the particular horn
withwhich tis used. Since most drivers can be used with more
than one type of horn, it had become an almost impossible task
to compare drivers. For this reason, a so-called “plane wave
tube™ (PWT) was developed as a standard load for a horn. A
PWT is a pipe with a fitting for the driver at one end. a cap ar
the other, some foam inside to dampen standing waves, and a
small hole drilled in the pipe to accommodate a precision
measurement microphone. PWT specifications for u driver
may not refate directly 10 what you would obtain with a true
homn, nor can you use a PWT to do anything other than
measure a driver, but the resulling spec enables
meaningfully compared.

The power rating of a compressior: driver s determined by
two limitations: thermal (temperature of the voice cail) and
mechanical (excursion of the diaphragm). The thermal limita-
tion is independent of frequency: however. the excursion
limitation is inversely proportional 10 {requency. The power
rating is typically restricted by the mechanical limitations so a
given driver's power rating can be increased if the lower limit
of its frequency range is raised.

drivers to b

General Information on Horns

With the increased efficiency of a horn comes increased
directivity — a narrowing of the angle over which the sound is
radiated. Intentionally narrowed dispersion. particularly if it
can be uniform over some band of frequencies. is 1 benefit in
thatitenables the system designer to aim sound at the listeners
and o keepitout of other areas. kary horns made possible
limited amount of directional control. perhaps covering only
midrange frequencies. Today's more complex horns can ex-
tend coverage control inta the highest mdble ocrave.

Horns are generally rated with horizortal and vertical
coverage angles (turn the hom 90° und the coverage angles
trade places. obviously). They are also rated with a minimam
frequency, below which they either provice fittie directional
control or impreper Ioading of a compression driver, Drivers
are often restricted to a lower cutof frequency which s above
the horn's minimum recommended cutoff

Antmportantspecificationforthe homis s theoat diameter
and driver mounting method. Some drivers are threaded o
serew into a compatible horn. others 1se 3 or 4 bolts. These
specs will determine whetherornotthe horn may he esed wita
a particular model of compression driver Adaptors a=¢ avail-
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¢ sponse is devradded by the mene bends in e aeo.

able which pemmit horns with hirger dumeter throas 1 e
used with smller comprossion drivers, or screw-on drivers s
he used with homs requiring & bolt-on driver

The Simple Sectoral Horn

Asimple sectoral hom tor radial hom has a protiie rese;
bling a slice of pie. The angle of the sector approximates the
angle of hor coverage in one plane. The side protiie of suck
ahorn. however, is not simple but i determired by 4 mathe
matical formula which establishes the rate at which he hom
flares out from the small end (the throat) to the brge end 1the
mouth). A common formula uses & term with un exponent,
hence "exponential” horn

Because the angles of the horn walls change in the vertica
plane but not the horizontal. the vertical coverage angle wil
decrease with frequency whereas the horizonal coverage
angle remains somewhat more constant. In a multiple horn
driver installation using simple sectoral horns, it s almost
impossible 1o arrange them so that the listeners at the edges of
a horn's coverage arca hear accurate frequency response. At
the same time. simple sectoral horns offer good performance
for an attractive price. and are widely used

The Folded Horn

The lowest frequency at which a horn is usable is directhy
related to the mouth size of the horn and the rate of expansion
of the cross-sectional area along the acoustic path length: i.e .
‘ow frequency homs are large! The folded horn was devised
for applications where a long horn won't fit in the available
space. This horn curves back on itself so that the overall
dimensions are reduced while the internal path length is not
Since the sound must bend around comers, very high fre-
quency performance sutfers a bit, but in the speech range tor
below) there is no significant performance penalty in @ well-
designed folded homn. Such horns are more complex, and
therefore more costly. to build. The Universit: Cobraflex [T i+
afolded sectoral horn in which two cells fold back and join te
asingle driver. The Cobraflex 11 s similar. having wider -ungle
coverage and increased low-frequency efficiency.

The Constant-Directivity Horn

Its possible to achieve more uni‘orm directional controlin
hoth the norizontal and vertica’ planes. A horn which does s¢
is known as Constant-Directivity type, and is really comprised
of several dissimilar sections that provide a combination of
flare rates. A C-1) horn, like the Universite SM120A. greath
simplifies the job of the sound system designer and can casily
save enough time in design and implementation to niore thar,
affset its higher initial cost.

A Reentrant Horn

The Reentrant Horn

Areentrant lorn is 4 wpe of folded horn - wpicalle an
exponentid folded norm with driver. The seund gencrared s
the driver entersa small portin the rearof the horn.und traveis
through an exponentialh-expanding horn which folds bk
upon itself twice. e the sound re-enters el

Reentrant horrs are popalar for puging because ey are
very compact. light. and relatively nexpensive: Thev are it
suited o foreground music because of seallv i imied Tow-

frequency response, and because the Digh-freguency -
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An Introduction to Horns, Drivers & Paging Projectors

©onthe next page. fewer tts are needed o ves
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The Paging Projector
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The Compound Diffraction Prowctor 1P is 1 proprie-
tary Unversity design whicy atdizes & dover with ports on
hoth sides of the dianhragm thence “compound '+ Two home
dre connected 1 ene driver the smadler. srught hom s
centered coaxtally within 4 larger. folded horr - This design
creates a naiural acoustic crossover wherehy freherfreces =
cies are projected directhy forward theeugh
hornsathey don's
ing bends, and Jower frequencies are progecied iy the outer
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A Constant Directivity Paging Projector
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b ddescription of the University PA43D appears on the
[ 1@ page. along with speciticaions, On this page. we
are aoviding some additional details about its construction,
and why it enables vou to design sound systems with more
unitorm coverage and at potentialiy lower instailed cost than

systems emploving convenzional reentrant or sectoral horns

Constant Directivity — What is it, and
Why is it Important?

[ncorventonaldirectradiating and hom-ty pe loudspeik-
ers. the dispersion angle of the sound narrows, both horizon-
tally and vertically, as the frequeney increases. This is
predictable result of the relationship herween the effecrive
diameter of the acoustic radiator tthe core. horn throat, eie.
and the wavelength of the sound. Inacperfect” conventional
system, as the wavelength approaches the diameter of the ra-
diator, the sound more closely approaches a straight heam
(zero dispersion angle). To avoid ragged. uneven coverage
with conventional loudspeakers. anc to provide more uni-
form frequency response atany given lisiening position. it 1s
generaliy necessary 10 () use crossovers to divide the audio
spectrum into several bands, cach of which can he repro-
duced by a driver whose effective raciating diameter is con-
siderably smaller than the sound's wavelength in that band.
and (b divide the listening area into a lot of zones. each of
which is covered by its own loudspeaker svstem

Tt used 1o be tha, inorder t provide uniform coverage 1
the critical speech band. the sound system designer would
have o employ far more loudspeakersthan were necessarvto

fuce adeqguate sound pressure levels. Then, the spill of

rfrequency (wider dispersed ' sound into adjacent loud-
speakers” zones would cause excess butldup at these lower
frequencies. particutarlyin the reverberant field. so EQ would
have 1 be applied. which would reduce the available lower
frequencies in the direct coverage area of a given loud
speaker. Conversely, at higher tsibilance) frequencies. there
would not be adequate coverage near the onter edges of 2
given loudspeakers coverage area (unless alot more speuk-
erswere used. each with smaller coverage zones). Inany case
with or without £Q. comb filter ettects would oceur in the
overlap areas herween loudspeakers. creating uneven re-
sponse for many listeners

it a ioudspeaker could he designed o provide refativeh
uniform dispersion throughout its Trequency range. then it
would not be necessany o further divide the spectium and
cross over 1o another Gsmaller radicing diameter) loud-
speaker merely o avoid beaming at higher frequencies
Moreover. because the area of unitorm spectral coverage
couldbe precisely determined. fewer loudspeakers would be
requiredtoassure adequate coverage inthe important speech
recognition band of 2 ktlz to 4 kllz. And there would be ne
significant areas of overap in portiens of the frecuency
spectrum. thus avoiding comb filter effects and reducing any
requirentents for systemequalization. Suchaloudspeaker has
been created. and it s the Universits PA430 paging projector

Look at the accompanyving llustrations of two paging
svstems, one with conventioral horns, and the other with
University PA430Us. Notice that with the PA+30s. coverage 1s
A0t only mare uniforry, but that this is acvieved with fewer

sudspeakers. Infact the PAR0 has relaively constant direcc-
ity from 2 kHz o 10 kHz which notonly covers the speech
intelligibil:te range. but also the igher abilnts and musical
harmonics. which maxesat suitable for more than justs oee
pagirg applications

The Benefits of The PA430 Constant Directivity Paging Projector

Ease of Installation — The PA430’s Other
Major Advantage

The constan: directivity characeristos of the PA 130 make

it easier 1o design asound svstem, and 1¢ospeciy homn
positions and aiming points, than would otherwise be the
case But no matier how carefully ary sounc svstiem s de
signed. there will alwaes be a need w empiricaliv deternine
the hest aiming point for each born atthe time of mstallation
Listening tests and instrumentation will both assist the in-
stacders in perfecting the job. and often small adjusients in
aming points can tiake a big difference.

That's why the mounting svstem of the PA430 was de-
signed 10 be exceptiomally versatile. The base of the homn
consists of @ -+ inch square flange that can be atached 1o 4
standard electrical box with four machine screws. Additional
holes in the base are provided so that it can be fised 10 a
conduit or pipe with U-clamps. and it will accommodate
beam clamps or banding mounts. Dual knurled knobs in o
unique hoop swivel on the PA430 hase enable the installer o
adjust the hom position precisely without so muich as a
screwdriver. The horn itself may be rotated a full 360°about
its major axis, the hoop may be rotated 300 atits attach point
1o the hase, and the horn may also be positioned 90 around
the hoop. Readjusting the position takes just seconds. and
once the exactaim s set. the two knurled knobs securely lock
the horn in place. If vouve ever toiled with other mounting
systems, vou'll really appreciaie the beauty of the PA430's

unique approach.

For e naie mstathaen and enboce secuniy of cone
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TIOOPY BT L DI CRUTOTIOY o ont of deors v
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futire vedrs

HORN
SWIVELS \
HORN ROTATES
360 ABOUT
MAJOR AXIS

MOUNTS ON ;i
ANY STANDARD HOOP & HORN \‘
Y

ELECTRICAL BOX ROTATE 360
ON MOUNT BASE

The PA430’s Universal Mounting System

Facilitates Rapid, Accurate Aiming

Distributed System With Conventional Horns

2 A i

Narrower
Dispersior
at Higher
Frequencies
(darker color
beam shows

5
A

higher freq.
Ear
Level
« e o | o Reverberant
Areas of Overlapping Coverage at Ear Level af%a‘wo”(‘b‘ﬂg
(Combing problems or. if speakers are further a”{ HOWDGMW
separated, areas of inadequate coverage) Intemgronty
Distributed System With University PA430 CD Horns
[a Uniform
Dispersion
. ' Across a

Wide
Bandwvadth

Ear
Leval

Almost No Overlap Required tc Achieve
Uniform Coverage at Ear Level

Minimal
Reverberance
From Sprlat
tdges of Area

/
k

Fewer Horns Are Required, And More Uniform Coverage Achieved. With the P;\-L?().
Similar Benefits Are Realized When The Horns Are Clustered From a Single Location.
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Paging Projectors

PA430 & PA430T
Constanl-Directivity Reentrant Type

AR

¢ Conservative 30 watt rating

e 60° x 40° coverage from 2 kHz — 10 kHz

¢ Unique, new, omni-directional swivel
mount

* Extended high frequency response

The PA430 s a unigue 30-watt reentrant paging proector which exhibits constant
directiviey from 2 kHz through 10 kHz. the critical range for good speech articulation
This unitorm coverage pemits fewer homs 1o cover a given arca, while avoiding “hot
spors” and “dead areas.” The resultis beter sound and lower instaled cost than many
[S-watl systems

In order o nuke sure high frequencies reach the hom moutl. a new double-shit
phasing plug was developed, wlizing echnology from high-performance compression
drivers. The diaphragm voice coll assembly s field repluceable using only a nutdrives

To make instatlation easier and more precise than ever, we developed a spectal new
mounting hase: a square plate mounts on 1 standird electrical junction box tas well as U-
clumps. beam clamps or banding mounts). The horn driver assembly is fixed to the base
with aswivel svstem consisting of a hoop and two large. hand-tightened nuts. When the
hase nat is loosened. the hoop can be rotated 360 about the base. Loosering 4 nut on
the horn driver assembly permits it to be meved 9P along the hoop and rotated 360°
about its major axis. All horn and mounting parts are made of weather resistant materials,
Input wiring exits through the mounting base. after passing through a protective shroud:
if an elecuical box is used. the systemis inherently secure agamst vandalism,

The PA3OT has an input transformer o match 23V, 707 or 1OV lines, with screw-
driver-adjustable power taps. built into the rear housing,

PA430 SPECIFICATIONS
Frequency Response 400 Hz = 6.5 Kz, 30 dB: 350 Hz low er useable limit
Power Handling 30 watts (5041117 = 5 kHz pink noiser
Sensitivity 107 dBSPLIW, T, 300 Hz = 5 kHz ping notse’
(mpedance 82 nominal (PA4301 3-wuv power selector (A3
Beamwidth 60 H (20%: -0 dB points | Rz theoweh 10 kHz
{7V (2091070 -0 dU panis 2 kHz through 10 kHz
Directivizy Factor o4()) 1522 2Ky
Voice Cotl Diameter 15" R enp
Dimensions (W DY 89" 12200m0 5 124730 7 ooy 12270310 e for PA R0 or
Ll 3R e for PAGIT
Net Weight - 300 L rRar for PAdn, 35T el 7 Ko for Py
shipping Weight - 38 LT Rentor PA e volh e 2 b ke b PAA

PA12 & PA12F
Reentrant Type

PA12 PA12F

* Conservative 12 watt ratings

¢ Responsc 850 Hz — 8,000 Hz +5 dB (PA12);
700 Hz — 10,500 Hz £5 dB (PA12F)
Versatile, low-cost, for indoor/outdoor us.
Flush-mounting capability (PA12F)

The PAT2 is a comsernvalively nted T2-w a1 1o it paging o o or ase s am

public address or paging application. The ~tindu acttiddes dtirdy s mieassd steed

Joorrosion wereds e F

swivel-bracket thas s positive-iog

SRR

VErsion 18 30 varant w !T‘M Saite-cash ot ';W‘ W

The drvers emplov phenolic diaphragm, Tk dameier voe vl and '

centered” ferrite magnete ~trucure Tor long fle o e eapene e
conditions. The poswertu nagneie stacae G et hus
ninimizing the number of deivers and the size of e power ampehiesneeced tor s

given job
‘The PAL2 horn is miection-molded. Righ-minae ponpropuicne wih an il
light-inhibiting miesa tn finish o avoid detenoraty o directsen The PALZE aater hom
is die-cast zine with all components fully m ungtis prooted
The PA12 hors b
intelligibiline and wrtealaon, Beaaase th

olet

Can extended

v

! DA [ RN .
domeasaring T3 a0 2 RHy o the PAL2 i 1257 10r the PATY
FR ohm impedance s s tio be connedted directiv oo most
PVC acketed cable, poiann

Chiockh o to o optongg

dispersion are svmmetric

The PAT2 12F s
standard power copiit
coded ard color coded. o smplificd cornecton =

[ eguipped with e

voage disinihnpon®

line-matching transforyer tor 22 0r 117k co

*Constant voltage tOV rdistridution s further expiised on page 2

PAL2 & PALZF SPECIFICATIONS

Frequency Besp T - Wt el
Power Ha K o
Sensivin edB i IRV N

Direcivn Factor R
Voice Call D :
Dimensions H W sy D
Nt Wi

N
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F*15B & PA15CT
keentrant Type

PA15CT

e Conservative 15 watt ratings

e Response 550 Hz — 6,500 Hz +5 dB

- Durable ABS horn & diecast zinc mount
CV transformer built-in (PA15CT)

The PATSB and PAISCT are consenvatively rated 15-watt eentrant paging projectors
tor use inany indoor or outdoor public address ar paging apphcition where relubiling

and durability are important.
The PALSB-CT driver eriploys a 1.5-inch diameter voive coil and mrim-centered

ferrite magnetic structure for long life and reliability under exreme operating conditions
The powerful muagretic structuze contributes to a high input sensitivia (107 dB W m),

thus minimizing the number of drivers tand power ampliliers) necded tor a given job
The PATS hom is constructed of high-impact ABS taervlonitrile butadiene styrene !

with and ultraviolet-inhibiting mesa tn finish to avoid deterioration, even in direct sur.

The mounting system is unique in that & single wing-nut seeures d two-axis diccast-zine

swivel for maximum flexibility and ease of installation.

The extended frequency range of these units results in outstanding speech mtelligi-
bility and articutation. Beamwidth is TT0°H x 809V at 2 <Hz: horizontl coverage is held
constant 2t 80° from | xHz 1o 5 kHz. Minimum useable frequeney is 00 1z

The nominal 8-ohm PAT3B is equipped with 1 6-inch PVC jacheted cable, polarity
coded and color coded. for simplified connection 1o a temminal block or optional trans-
former for CV distribution.* The PAISCT includes a transformer (with screwdriver-
selectable power taps) within the rear housing

*Constant voltage (CV) distribution is further explained on page 20

Frequency Resporise
Power Handling
SCNSIUvVIEy

Impedance (PATSE)
Beamwidth

Darectivity Factor Ro(Q)
Vaice Cotl Diameter
Dimensions (T x W x 1))

et Weight
shipping Weght

PA15B & PA15CT SPECIFICATIONS

33005 kHz 5 dB: 400 17 lower
13 wats (300 Hz = S KHZ pink roiser

iseible it

107 B SPLEW . T 1300 = S kE pink noise

3 €2 nominl

BOCH X TI0Y @ 2kl
84 @ 2kt

13380 enn

PAISBT0"LIm S enx 10770272 ¢
PABCT 01" B oenx " 1272
PAISE: =2 bl kg PAIACT: 25
PALSB PAISCT: 02

ST 2k

mix O 1023 2o

AN T 28D en
Ihi2akg
|
t

Bi28 ko

PA30A, PA30AM, PA30BT, PAGO & PAGOM
Reentrant Type

o Conservative 30 and 60 watt ratings

e Response 600 Hz — 6,500 Hz =5 dB

e Durable ABS horn & diecast zinc mount

« Fire-protective, UL-listed version (PA30BT)
e Special marine versions (-M suffix)

These S paging projectors
power rating. and input connedins The

with the oot aos inducing PROTER

structure to avoid shop-gr

nput conditions

(ON=0NI8 SN IS COMNCT D U

dircctly comparable tomost o
SCISHIVITY

The mounting svstent s unigue n i

for mraximum tlexibiin and case of in Lo e e o ewdone o

A e spechiciiy designed

i spec

outdoor use, incuding mobile mstelations The e
harsh marine envirenmenss, and mclude stamiess sed
| AABN o

s et

o\

TN T

weatherproof il he Borms are mde of i

[REANINERN

sGorene b an ulinn o
|

Y

wiehs aie w e

Are mesd Wt anor whie

direes sun, standard moce
An optiont input transtormer for 25V or 7

AdbnTades o

models. but the PA3nBI
power tapsy within the rear hodsng

FPatent pendima o PROTTEY Lo s e

PA30 SERIES & PAGO SERIES SPECIFICATIONS

Frequencs Response ot —n SR #3018

PASESeres 2w i
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Paging Projectors

PA34T
Bi-Directional Reentrant Type

CFID15-8, CFID15T, CFID32-8 & CFID” T
Reentrant Paging /Talkback Type

* Conservative 30 watt rating

* Response 850 Hz — 8,000 Hz 5 dB

» Dual projectors for up to 360° coverage
Transformer with switchable taps built-in

The PAZT is o conservatively rated Swatt hi-directional reentrant paging projector
designed for indoor or outdoor applications, Cspecially long. narow areas sich @s
hallwavs, Its dual drivers employ phenolic diaphragms, 1inch diametevaice coils and
“rim-centered” ferrite nuagnetic structuzes for long fife and relindiline under extreme
operating cond:tions,

The PA3YT horns are constructed of high-impact polvpropyiene with an ultraviolet-
nhibirting mesa ran finish 1o avoid deterioration. ever in diveet sun, The die-cas: zin
mounting base houses & 25V 70V matchirg transfornier and o screwdriver-operated
power p select switch. Because each hormn is round. its disperson is svmneetrical 3%
2RHz and 1%t 80 Hz - the heart of the speech frequency rangen. single swing-nes
secure each horn to the common steel mounting strap, pcrmn[ing up e ﬁ’h\‘ic Coverdge
with proper aiming adjustmen:

PA34T SPECIFICATIONS
Frequency Response 830 Hz =S kHz 235 B2 5w Hy Jower ascabic it
Power Handling  3twats 3o0 Hz - S KHZ pink nose
FO3 B SPLOIW . T s = 3 wHyz puk noiser | progecion

AT E AT S A 2 T T oplv T AV onv

SCNsilivity
Transtormer Taps CWatts)

Beamwidiv 757 wommetrical. cach projecior @ 2k

Drirectivity Facor RotQr - 120 & 2Kiz
Voice Coll Didmeter 10" 23 cen

Dimension< W s DY 88222000 % [0 3" Gl Yenmnxy =37 0190 o
NetWerght o h2oka
;

shipping Wewht 502 S ke

'd

®.

» Diffraction effect for wide horizontal
dispersion (55° or 85°V at 2 kHz)

* Wide frequency response, variable power

e Uni-lok swivel base & flush mountable

e Weather sealed gland-nut connection

* Transformer built-in (CFID15T & 32T)

Phe CHIDIN-S and CHIDIST dre consenvaiined mated 13- and 32wt reenirant

Pty projectors cotimized for pubie addies

Depeeddniteilghin

Frooms Thow wsisene o

is required under adverse ambient o tind L

sensitive talkback speakers for 2-way paging svsier
The unigue shepe of the retliex, expeneniia o meases Goozon
Hractn

higher trequenaies. by means of a dit Cwhie o el

arca which is necessany for good Tow-fregaernc reprociacen The Boms are constiuted

of Creolac ™ i non-resonant Matend] tha aesthe sy sound of maey eiel

homs, while resisting severe environmens. Thee b distoriosand ovended o and

Ingh frequency sesponse, muke the CEIDTA anc CFDA2 G cond Clioice for backeround
music in indoor or cutdoor applicitons

The CFIDS-Nund CEIDA2Z-S Bive &
nd CFIDA2-Th
weather-protected trarsformers have pacrow

caosoabni i oecenee witle e CRFIDST

S N A (G HANNI

< hutliin tine-maich

SaviecLE e e e Lps A nodels ase

aw Thev come with stusdy

the exclusive Uai-Lok swivel mount tor procise posis

A Flush

bolt-on mounting plate. or may he ftted on sn v

horn mouth s s possible: The pheava deeaem v onassenblies are fiel
replaceahle
SPECIFICATIONS CFID15 Series CFID32 Series
Freguenas Res Sy - SR 2 ST VR S
P awpn R SERENE R N
PoaBsp o ToEsELIN

NI ST

3 €2 nominai for -8 modeis

Dircaiivin

SCNNITVITY s Serplene
Dimessens W Syl ey
[
N Wbt HFDERS vy RN [IRER R
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Reentrant Paging/Talkback Type

* Conservative 30 watt rating

* Response 650 Hz — 6,000 Hz +5 dB
Nominal 105° dispersion (1.5 - 3 kHz)
spun aluminum bell; baked-on finish
¢ Made for indoor and outdoor use

The IRC8 is a conservatively rated 30-watt reentrant paging projector talkback
speaker for use where high speech intelligibility is required under adverse ambiert
conditions.

The IBCH horn is constructed of heavy-gauge spuit aluninunn, formed in a round,
reflex. exponential shape. [t has o haked-on, gun-metal-gray acrvlic finish. The horr.
provides control of the built-in driver down o 250 Hz ‘and output up to 13 kHz).
Optimum resuls are obtained when the unitis used i the 000 1z to & kHz region

The driver features a phenolic diaphragm: polvamide voice coi former assembly
that provides long life with high peak and average :nput levels. The diaphragm vaice coil
assembly is replaceable in the event that an electronic failare or severe abuse causes
damage.

The unithas a Uni-Lok bracket — a wing-nut-lockable surface-mount base. adjust-
able over 4 range of 90° vertical and 360° horizontal. Low distorton, high sensitivit,
smooth coverage of the primary speech spectruny. and @ sensitive “mic” function in
talkback mode make the TBCS @ good choice for 2-way paging svstems

MILC-4 & MILC-8
Reentrant Paging/Talkback Type

10 watt rating

Response 950 Hz — 4,500 Hz +5 dB
Nominal 120° dispersion (1.5 — 3 kHz)
Spun aluminum bell; baked-on finish
Made for indoor and outdoor use

The MILC 1 & MILC-8 are Twart 4 €2 and 5 € respectin ey freertzant paging pro
jector tlzhuck speakers tor use in areas with moderate SPL requirements

The horn in these units is consructed of heavy -gauge soun aammum: formed 10 4
round. reflex. exponential shape. Tt has ¢ baked-on. gun-meta aray acnvlic finsh The
horn provides control of the built-in driver down ) 330 Hz and outbutup o 13 kHo
Optirtun: results are obtained when the it s used 15 the 300 Hz w6 kHz region

The driver features a phenchic diaphragm polvaride voree cosl former that provides
long life and weather resistance. The diaparagm voice coil assembly is replaceanle in the
event that ar electronic fathire or severe abuse catses damage

The anit has a Uni-Lok bracket — o wing-nut-lockable surtace-mount basesadiost-
able over a range of 90° vertical ind 360° horizontal. Low distortion. high sensinv ity
smooth coverage of the primuny speech spectrum. and a sensitive “mic” function
tulkback mode make the MILC-+ or MILC-x a4 good cherce for 2w paaing sisiens

IBC8 SPECIFICATIONS
Frequency Response
Power Handling

000 — .5 kHz 15 dB: 230 Tz foweer useable Tt
3thwatls (500 = 3 kHz piak noiser

107 dBSPLIW Tn 360 - 3 Kz ik noise?
Impedance 8€2 nominal

Sensitivity

MILC-4 & MILC-8 SPECIFICATIONS

O3 Hy - 4 S RHZ B3 dB A e

T T30 Hz - 3 R ik s ‘

T B SPLIN I T - SR s o
MITC-1 €2 L MG S

Freguiency Resporse

Power Hamdling

coaeahiv i

\ 2 vl wige -4k nl o
Beanidh 190 symaetneal faverage. 13 - Sk pink noise
Voice Catl Dismeter LW €234 au) ‘
6 dBm tref W dvnes eme b ) -
10" 60 cm dimeter ¥ 971220 emb e
proaih ok
part N7 b3

Sensitivity as Micruphone
Dimensions

shipping Wetght
Replacement Diaphrau

RISTRR RIS RIS AR NEVAARINHIRNGY




Paging Projector

MIS8C

Reentrant Paging/Talkback Type

Compound Diffraction Projector:

FC100, 848AT, & 850T CDPs
Compound Diffraction Projectors

e 10 Watt rating

« Response 600 Hz — 7,000 Hz +6 dB
e Nominal 153° dispersion (2 kHz)
e Compact, flush-mount design

The MIS8C is a4 specially designed paging and general communications projector that
is designed for flange or flush mounting in cabinets. walls. vehicle dashboards. and
similar locations where appearance is a consideration - or where damage is likelv o
oceur to protruding objects. With its weatherproof polycarbonate construction. the MISEC
is useable both indoors and outdoors. as well as in high-temperature environments. Itis a
favorite for mine safety applications.

The gray-finished horn provides loading down 1o 500 Hz. ard there is useable
output up to 13 kHz. Optimum results are obtained when the unit is used in the 600 Hz 10
7 kHz region.

Iis wide. uniform d:spersion erables the MISSC to deliver clear, inteligible speech
over a wide area fespecially in tight spaces). In addition to its value as a low-power
loudspeaker. the MISSC serves as 4 sensitive "mic” in talkback applications (ie.. 2-way
paging svstetns .

MIS8C SPECIFICATIONS
Frequency Response SO0 Hz 13 <Hz 211 dB:
000 Hz -~ kHz £ 6.dB
Power Handling 10 watts €300 Hz = 3 kHz pink noise)
Sensitivity 101 dB SPLIW Tnn 6500 - 3 kHz pink noise)
Impedance  8€2 nominal
Beamwidth 13378 2 <1z imounted on 2 x 3" baftle)
Directivity Factor Rot() -~ @ 2 kHz
Voice Coil Diameter 10" (254 cm)
sensitivity us Microphone =26 dBimitret B dsnes em
Heat Deflection Temp. Horn housing: 2807F 1138°C;
Refiector 225-2407F (107 =114°C)
Flamability Rating Horn Housing mects UL standard U148 -2
Pimensions 35" (heoem max. din x4 27107 ann deep
O oles on 19" 12 o digmeter cirdle

o Coaxial horns couple to both sides of the

driver for clean, extended response

« Horn-only unit available (FC100)

o 848AT is FC100 horn & 1828T 30W-drivei
e 850T is FC100 horn & 1829T 60W-driver
« 85° x 130° coverage @ 2 kHz (850T)

e 110° x 130° coverage (848AT & FC100)

caed hornnd-drver seseons i whieh

The S48AT and w507 are wide-ringe.
single driver is fitied o tWo coaxia homs,
diaphragm. The to models are verv similar. Srenn
uses o 30-watt IRST driver, while the 8307 ses conr-wat 15297 drver (e phvsicdl

onpposite sides oz the driver

wonivin the driver tsed. the 4847

e e somewhat - The FCLms the

size of the larger IS2T alters the polar seapy oo |
oy ok the SasA T and SS0T bt

same grav. Hberglass and die-cast-zine horn o
packaged withour o driver
Within each compound diffraction prowecs he redar-horn section i

rded, whereas

the smaller. front-hom section is straighs 0t s e stated Vo7 vader the dspersion of

the highs with respect to tae lowsr The he fessgned sotereates a1 sHz acousie

crossover which. by separating the fre ex nrovides exteaded hig-trequenc

response and cleaner sound. This desin e oronsdes exwelient loading or isesnic

output dowr: (o very [ow frequercies 120 Hy o the ST IS0 Hzar the ¥501)
The drivers in the S48AT and 85T inclade s orers, Wit adistable

> Wade disvension, Bieh sensit-

power ps. for use in 25V or 7TV disribug
it and resistance o extremes of weather in ke these

projectors idedl for indoor or outdoor s s cations

FC100, 848AT & 850T SPECIFICATIONS

shipping Weight - 23 1h o200k

Frequency Response a3 Al 200 Hz - DBz s AT 2o Hy =S sz osso

Losver Useuble L 2onn s AT Iy oS3 T
Power e A s WosS T A -
S TS CBSFE I TS SR
Drverspeis isee Is2sT s is2e oo
Beamwdthed 2z ST T Vs
IR NS R R SN A
Directvay Factor Renge @ Zxllz 7 oosisal oS 283
Dimensines rH W T 208 0320 0 0 S 23 e 2 a3 o
NetWeigln T ALY TS SRS
Seap N I b SV D SR NS
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Reentrant Horns

" 7400, PH, SMH, SH, & 2WP
Reentrant Horns

owp PH ‘ HC400

The HC400 s especially usetul in medmin-throw sppiications, and in locitions
where it is desirable to limit high-frequency conertges X enigaes adipstable nouning

* Voice paging and music (PH, SMH)
* Primarily voice paging (HC400, 2WP)

v be remened withen

- . . bracke: twith holes ‘or moanting & matching © e
“ ” tal
Self:Ct forodlsgersion and throw caompletelv removing the two wing-nus it sec nubracket ane b
Unique 0°/30°/45° adjustable bracket (PH, SMH) iatrllation

* High-efficiency, exponentially-flared trumpets PH. SMH & SH

The PHOSME  and SH e exee: SIS AT CNDON

These homns vary in size, lower cutoff frequeney and nominal dispersionangle. In Halh lared rumpets wigh 3 3t 25 5000 or TGOS Fes ek O
addition, they cach accep: w variety of University screw-on drivers (28R 18248 1820, They offera combimiazion of ow dispormon and fong weh rereratn
1D30, 1060, D123 & THOXC drivers, for examples, permitting fesibitite in both power AmplieT cennomy A PositveR R e s LIS conve e
oututand frequency range. The homs and hardscre wre fully weather proofed tmetal MOUNGNG it wnyv positios Toe PHOSMEL d S e e Bor ke arees
with daked enamel finishyand may be used inany indoor or outdoor ocation freight vards, facorie dne s
HC400 2WP

The HCA00 i compact reentrant horn designed to provide highyasticulaton in e 28P i by diecna aporoach wopag vt s b
difficult paging applications, When used with :he recommended Model 1820 driver. it comnon briacket and e Vool Trdfv vensaie

SO ARG et

anit the WP aseable wo el

hecomes o wide-range. efficient paging projector. Temay he tsed with any s ersitg
threaded driver. however. and the IR248 is recommended when aaamam oupat is the sound 1o be projected eoier Tofouwand or 174 [t
desired in the midrange: For the most economical package, where exiended high- pagitie as wellas Rk s hee e e o o !
frequency response s notrequired. the 1828R driver mav be used statons, Toadng remps and e Bs raas DL e
SPECIFICATIONS
‘ I
LOW-FREQ DISPERSION * AIR \ ;
HORN ROLLOFF! THROAT | COLUMN DIMENSIONS I SHIPPING
MODEL -6dB -12dB 1kHz |2KkHz 4kHz [DIAMETER | LENGTH (Diam. x depth) ! WEIGHT
11C100 100 17 300 17 ] 30 H0* 45° 0" 1= JroN =2 AN R N SN DN S8
PH 300 Hz 200 Hz 50° 40° 36° 0.7 42 i 207X 158" (518x401cm)  |TETSIhs S 3 ke
SMH 500 1z P20 17 82° 127 37 0" 3y los N2 I RN RN NS ed TR
SH 400 Hz 300 Hz 129° e 35° 07" 18" 873" x 7 (22.2x 178cm tl.“; ibs (1.25 kg
ASY 600 Hz 400 Hy 133% T4 120 0T or 1 18" PRATN 205 2 a3 oy PR b 2k
dodrver cnteetac s be deter g e o

b Low-frequency fimnt based on capabiliny of driver used. 1 horm cutott s veher than rated LE D

ZobPolar carves @ 100 an anechore charber. oty e hands mated pinth noise R s
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Reflex Horns

Cobraflex IIB
Folded Sectoral Horn

Cobraflex III
Folded Sectoral Horn

* High efficiency & low cutoff frequency in a compact
physical size

* 80°H x 60°V dispersion @ 2 kHz

* Patented design eliminates HF phase cancellation

* Durable ABS horn & painted steel bracket

The Cobraflex IIB is an exponentially flared reflex (fnlded) design for use in public
address. paging and voice warning systems. Its patented design (N 2.751.990) uiilizes
two separate air columns, folded back into a single driver, which virwally eliminates
high frequency phase cancellation present in reentrant designs. (High frequency sound-
waves which take multiple paths in @ single-hom design can meet within the hom, after
reflecting across different path lengths, causing them to be our-of-phase: the energy may
partially or completely cancel ttself before it ever exits the horn. Tae dual-column design
of the Cobraflex avoids most of this effect, optimizing delivery o7 high frequency energy)

The 80° horizontal by 60°vertical pattern is beneficial in many applications requiring
a wide coverage pattern. Since the path length and mouth arew are farge for this relatively
compact hom. excellent driver loading is maintained down to a low-frequency cutoff o°
250 Hz. which enables the Cobraflex 118 to do a good job with music reproductior

A threaded, metal throat-insert accommodates a variery of standard University
screw-in drivers, completing this compact. high efficiency package. The completely
weatherproof, high impact ABS hom is coazed with ultraviolet light-inhibiiting gray paint
that holds up indefinitely under direct sunlight. making the Cobraflex 1B 1 fine choice for
outdoor or indoor use

 Very high efficiency & low cutoff frequency

* 100°H x 60°V dispersion @ 2 kHz

* Patented design eliminates HF phase cancellation
* Durable Glass-Fibre-Reinforced Polyester (FRP) h.

The Cobralex 15 u refles tolded seconi wide angle hom for use m public
address. pagirg and voice warning svsemss I patented design o7 2176730 atbzes
two separate air columns, foided buacs i sngie devers which vrtaally cimnates
high-freqaency phase cancellaton Dresent in reenirant dosigns. (g frequency sousd

waves which take multiple paths s s srgie-horn design can meetwithin the hom, tier
: Tem o be aut-of-phaser the energy ma

reflecting across different path lenath
partially or completely cincel itse t | ever exits the home The duak-coumn designe
of the Cobratlex avords mostof this elec opuniang defivery of high frequency eneray

The 1060 horizontal by 607 vertice! paztern s beneficial in nuny applications reguirng
] i ver leading s maintained cown o

awide coverage pattern. Furthermore, exeed
low-frequency cutatt of 230 Hz, which enables the Cobratlex 1o doa good job wity
music reproduction

A threaded. metal throatmsert aocmmndees ey of sandard Toversiy serews
ihat s deal where greater output v

in drivers o create s verny ligh-etfaiena packd
than the Cobratlex 1B delivers s regu: :
pletely weatherproot horn s const

ated space iy notd facor The come
cesonant glass fibre reintorced polvester
~ock U7 mounting bracket provides
The Cobratlex 1 tine choiee tor outdoor o

with asel=colored grav finishy A serrate
mounting flexibylioe and ease of sl

indoor use

Cobraflex [IB SPECIFICATIONS
Beamwidth € 2 kb2 RPH x 607V
Directivity Facior R (Q) 9.0 @ 2kHz
250 Hz minimum

Threaded metal frroat msert accommodates screw-in

Lower Useable Limit
Drver Connection
eriver with throat opening of 0.7t 10" diimeter, and
standard 105" - 18 thread
Dimensions (HEW DY 03" Q233 x RS (47 0amx 1137 2000
NetWeight - 312 3k
shepping Weight 0.7 ik

Cobraflex LI SPECIFICATIONS

Beamwid 2 2Ry Ty
Directvry Facoor R Qe 150 @ 2xHy
Lower Usealvie Limin 280
Driver ©omned | e dcconiodies sore

dropenmg b T o b dineter e

S N I~ e
Panensons Hy Wy h TeR Sem o 2T e 2em R AN
AYOR\ [GREN T2
st Weny RN
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CDP Drivers

"828C, 1828T, 1829, 1829T
~DP Compression Drivers

1828C 1829

/N

s

\v
B |*O

-
;] —t

1828T 182

* 30 watt (1828) and 60 watt (1829) ratings

* Wide Frequency Response

* Heavy-duty drivers with or without transformer
Convertible for use with CDP or other horns

The 1828C, 1828T. 1829 and 18297 are heavy duty convertible drivers designed for
public address installations. With both protective plastic caps and the foam loading plug
removed, the units are suitable for mounting on University Compound Diffraction
Projectors (CDPs). With the rear cap and plug atached. the drivers may be used with
other horn types.

The 1828 series are rated at 30 watts pink noise and are intended for-use in medium-
power systems, whereas the 1829 series are rated at 60 waits for higher-power systems.
The “T" suffix indicates that a transformer is built :nto the driver housing, with screw -
driver-adjustable power tap selection for use with 25 and 70 volt lines.

The exterior finish of these drivers is a durable. weatherproof paint, and all metal
parts have been treated for resistance to high humidity and fungus. Ideal for both indoor
and outdoor applications, these drivers wre well suited for any installation requiring

rugged and reliahle performance

1828C, 1828T, 1829, 1829T SPECIFICATIONS
Frequency Response 200 Hz— 10 kHz, 5 dB (1828).
280Hz ®kHz 26 dB (1829;
Power Handling 30 wans ¢ 18280 60 wates 1 1820)
(500 - 5k Hz pink noise?
Sensitivity (on FCI00 horny [0S dBSPLIW, Im
(500 - 5k Hz pink noiser
Nominal Impedance 8118250 1082 (1829)
Minimum Impedance 0.3 (18280 11€2 (18291 0n FCI90 homn
Magnet Material - Strontiur ferrite
Construction 1 "~ =8 thread allows dnver to be mounted on st
Urniversitv ~ound horns

1828C 1828T 1829 1829T
Dimensions: Diameter | 3 354 NA SA0135) SA139)
inches fcm) Height | Na 5001271 NA NA
Width | NA 1002 Ny N A

Depth | 400102 ] 30130 110103 | Gatlo2
Net Weight: b tkg) | 47(22) | 50023 | 70432 98345
Shipping Weight Ihtkg) | 5.2(24) | 55(25) | 78(335) 106(4.8)

Pore !




Miscellaneous Drivers

18248, 1828R, ID30C-8, ID30C-16, ID30CT, ID60OC-8, IDGOCT, ID125

Compression Drivers

ID30C-8/C-16/CT ID60C-8/CT

1824S 1828R ID125

* Assorted power ratings: 20, 30, 40, 60, 75 and 125 watts
* Select by response characteristics for siren drivers,
general paging, or background music
* Rugged, weather-resistant phenolic diaphragms and
indoor/outdoor packaging
* Models with or without transformer
This assoriment of compression drivers encompasses i variety of power rtings.
frequencey response characteristics. and package sizes. and theretore may be used in g
very wide spectrunt of applications. All models have o T <718 thread which allows the
driver to be mounted on most University Sound horns (these drivers are not suited tor

COPsY. The =T sulfix on certain models indivates that a transformer is built into the driver
housing. with i screwdnver-adjustable power tip for use with 23 ane 7ol lines

18248

The 18248 is @ heavy-duty driver designed for use i tived or mobile siren warning
systems. Teis able o Bandle sustared, veny high levels £73 waas band-lim:ted pink noise)
over the rawd range of 300 10 3,000 Hz. Special construction ensures absolute coneentri-
city of the voice coil Automotive-type terminals are used. wd nuting cennectors pro-
vided, for making clectrical connection. The unit has a diecast front cover with thermal
black finish

1828R
The 1828R i -t high-efficiency. wide-range driver rated at 30 watts band-limited pink
noise. [Eis an excellent choiee for medivm-power public address applications such as

gymnasiums, duditoriums, factories. parking areas. and outdoor meetings. s peihed”
response enhances articulation and reduces histening fatigue. The unit featares anield-

replaceable phenolic diaphragn, and s fnished i baked Mesa Tan cname! pans

ID30C-8, ID30C-16. ID30CT

sated dar dowans

These three drives Himued pmk nose anc e foruse

in medium-pow er puni

sappiivations. Rt centered voice aetisamd nbenoli

Ader extrere ope condiions: the diphrign assembh

diaphragms assure g it
i the

is field repliceable. A weathorproot rear housing orovides 1o7 guick conpecine
seahed gland nut provided ciosundast ok BY connedor can be sabsirateds The

N

Aand

tor

transtormer modet (D 2aCTrncludes conned [INHEEENENIUN

pvoels dre Vo e

DA T e

with aswiteh forany oo powerievels The

ISR

amplifier connection as S ol AN A S0 T

are injection molded porvcirborate. and a1 mend pats dre fredted o resstanee o

fungus and o hig! Jdir

IN6OC-B, INGOCT
These drivers al neardy wdentical e the 12 30 series s ohm and ranstorser models

butare rated atan wats for fiaher powered punlic addres sesams

ID125
The (D125 15 heavy dun very Righ oupasdrves fon use i appla ate oy regainng

continuous. high-fevel acowstie oupat tsuch s strenstand for high-fevelspeccr proe

agams T GO et e G TIIULAL e Haes

ey The rugued ose it

tion. A split path paite dia
extraordinan dependibiin ind nower fund

stand extreme environnens cnd roueh andong

SPECIFICATIONS 1824S 1828R

ID30C Scrics ID6GOC Series ID125

Frequency Response (Hz) o ] 300 — 3k + 5B
Power Handling | 75 watts

(500 — 5k 1z pink noise)

sensitivity CIW Tm 300 — Sk Hy

pink noise, Cobraflex 111 horn)

20 watts

107 dB spL 105 d13 SP1

Nominal Impedance | 8Q 8Q
Color  { thermal black Grey
Dimensions: Diameter | 5.2(13.2) 4.0(10.2)
inzches (cm) Depth [ 3.1(7.9) 287D
Net Weight Ihekgy o290 TR 0A
Shipping Weight thekagy | 70032 A2

190 — 8k. £5 dB

130 - ko5 dB
125 watts

SO0 — 4k, £ 3 dB SO0 — k.= 3dB
30 watts 60 watts

106 dB SPI 107 dB SPI [0 3 SPI

16Q(8Q on
special order)

8Q (UD30C-8)
16Q (ID30C-16)
NA on ID30CT

B (ID6OC-8)
NA on IDGOCT

Grey Grey Grey

(C8 or CIGeID30CTT (C8or C1681D30C 1)

42(10.6) 5.6 (14.3) 4.25 (10.8)
5.2(13.2) 6.4(16.2) 9.5¢37%)
35€1.6) 45210 3927y Taaidiay s o~
46(1.8) S8:123 6329 “oi3om G2 T




Special Purpose Transducers

~“110XC, MM-2, MM-2F, MM-2TC, MLC, MLCT, UW30, Musicaster " 100

uwrivers & Loudspeakers

1 7110XC

Musicaster™ 100

L} e k ’

- -

-

Uw30

*  7110XC driver won’t detonate an explosive environment

* MM2 Series speakers for use near water or spray

¢ MLC & Musicaster 100 indoor/outdoor loudpeakers

*  UW30 loudspeaker for use in pools or aquarium tanks
110XC

The 7HOXC "explosion proof” driver will not ¢reate a spark or detonate an explo-
sive atmosphere. (s not made to survive an explosion.) s integral sintered-bronze
acoustic screen and heavy die cast aluminum case meer the UL standards for explosion
proof classification. it meets or exceeds standards tor use in hazarcous areas classified as
Class I~ Groups B. Card D, plus Class 11 - Groups £, Fand G.

The TTIOXC is ideal for use in gasoline storage and loading facilities. coal pulveriz-
ing plants. grain mills, paint shops. or other arcas with potentially volatile atmospheres
containing alcohol acetone, natural gas and other explosive gases. It can be used with
any University Sound reflex hor. but is most often used with the PHLSMHL Cobrafex 118
or Cobraflex 11 The University Model 5030 fine transformer can he installed if necessary,
The optional Ps-1 pressure seal connector provides an airtight cable entrance eliminating

the need for costhy . elaborate pressurized conduit an 18 1y pe 18 258 cable is included.
MM-2, MM-2F

The MM-2 15w submergence proof design 1US, Navy spee). not damaged by water.
live steam or mist. A serrated mounting bracketallows it to be swiveled through 4 90°
verticalare when mounted on walls, ceilings. vehicle roots, ete = nsuch locations as
docks, bridges, boiler rooms. railroads, and all types of boats and ships. The MM-2F is
nearly identical, but designed for flush mounting, These units are fully protected against
damage by high humidity, salt water, and manv other environmental conditions. The
fungicide-treated. plastic-impregnated diaphrage is easily accessible for cleaning, The
MM-2 series are useable as siren twaming) speakers vet have sufficiently wide range re-
sponse for excellent voice reproduction in pagng applications

MM-2TC

This model is similar to the MM-2. but instead is designed tor mourting on the front
surface of a butkhead. wall. or ceiling. An integral housing provides space for protected
installation of 1 matching transformer Gsuch as the University SOISC 830 TS or TN

\

for use with 23V or TN Hnes
MLC and MLCT

The MLC s high-tidenn, tosway weatherpn
compact. fiberglass. folded hom contains £ cone-ivpe exiended-range wooler ingh
frequency compression driver, and a crossover actwark. The MLC has an Sohmaput

b -otdspeaker ssems The

the MLCT has 4 transtorpier for 25V or 70V fines: otk are ideal for imndoor oz outdons use

UwW30

The UW 30 1s designed Tor mounting and use e
structural enclosure i the sound transducer (US pat N30T 1200 masing possibe
sneaker with no exposed metal parts. This prolongs jife expectancy.and enabes the s
1o operate 10 much greater Jepths tan possible with previous rechnoogies rma e
pressurized for depths o 10 feet The outer case s bagh-impact ABS. and iner parsare
“hotmelt” encapsulated. Designed for permanent mounting, the it will vasosathsiind
salt water environmien's A smgle UW30 s sufficient or swimmung pools oty o 3ace

Musicaster ™ 100

The Musicaster T is 5 compact. high fideliny speaker systemtor vowe o
reproducion. A dome tweeter coupled o constart-direchivity horm s e,
in frontof @ 12-nch direct radiator tcone-tvpe driven, transioning ai 130 Hz tor wade
even midrange dispersion. The enclosure s one-piece molded poiethsfene and .l

v under water The vise’s

N

IRTAKES

parts of the svstem are hoth weatherproof and fungus-resistant. An eptiona fnstosmer
kit CTRO0Y s available for 23V or T8 lines. The Ubracket handle aned

be used for mounting + =20 insers are buil int

Sholts may

SPECIFICATIONS 7110XC MM.-2 | MM-2F MM-2TC MLC, MILCT L'W30 Musicaster 100
Frequeney Response (Hz) | 301 - 4k £5 dB A0 - 10x. 25 dB 1 330 - [0k, 25dB | 330 - Jok, =3dB | S0 19k £ 3dB oo Dok = dB o e 5B
Power Handling® | 30 waus 25 watis |25 wats 25 watts 15 watts 30 wans DU watis
(* 500 - 5k Hz pink noisc) |
Sersitiviy (B SPL @ 1% Ty | 107 (CEF T o Loy (dB NP 10 di3spL Loy B3 SE g GBNPL NA nNE
Dispersion (@ 2kHz) | NA 95° i o93° 95° 120° NA NA
Nomitnal Impedance 1882 ton Cobra 16 €2 16 160 tw o ding 02 ML =€2 ~L2
flex 1T horm) tramstornier 25 TV AL
Color | Gunmetal gray Gunmetal gray | Gunmetal gray Gunmetal gray White Pool Blue Beige
Dimensions Digmeter | 79 Q000 BOCS RERSERY] NA A T2ils N
mches (em) Height NA NA NA 125 n oA NA IR
Width | NA NA NA AEEAIERY [2R32 5% Ny [T
Pepth | 7408 300127 1893 IREARE KR 20 AL
Net Weight: b tkg) | 120659 5.3(24) 6027 RR (20 16K (49 10 IR 601
Shipping Weight: b (kg) | 128 (5.6) 627 9 (4.1) 10145 1L36G0 1{15 20.0 (13.2)




AT100, TR12-7, 5005, 5015, 5030, 5060, TMS, TM15, T™30,
Transformers

Horn, Driver & Projector Accesories

TMG60, TKC”

* Match low-Z paging loudspeakers to 25V or 70V lincs

* Autotransformer (AT100) or dual-winding transformers
* Variety of power ratings from 5 to 100 watts

* Multiple power taps for local level adjustment

Constant-voltage (CVY loudspeaker distribution was developed specifically for
distributed paging and public address systems. 1relies upon standard:zng the RMS
voltage level of distribution lines at 25 or ™ alts Gechnicadly ™07 colist, Trarsfoners
are utilized at cach loudspeaker to regulate the proportion of the wtal amplifier power
thit the speaker “sees.” This results in a very reliable sestem, s feng as the net power
demanded by each branch does not exceed the rated power of the deiving amplifier: if
one or more speakers hecome disconnected or fail, the others operate at the same level

Constant-voltage distribution greatly simplifies swstem design: speakers can be frecly
added 10 Cor subtracted from) the system without the relatively tedious recaleultion of
total load impedznce. and a single amp can drive many speakers without resorting 1o
series paraliel connection technigues. The transformers listed here are for CV systems
AT100

The ATL00 i a4 wide-range aunotransformer designed for use in high-quality distrib
utedt sound systems, or other impedance matching situaions where line losses must he
minimized 'm(l d( wolation is not required. The unit - capable of stepping down the im-

100 watts tor driving 70 lines. The ATH e has ~iv poser mpedance
with 100 vol: lines. and will handle as much as 200 wans ;\ux‘r\ power it this application
so long as the long-tem sverage power it
The extremely Inw insertion loss of the ATIo allows vert !

teps. may e used

vered by the amp does not exceed 100 wats

v alborthat pewer 1o e

TN e

transterred o she e, mav:
TR12-7

The TRI2ZT punsfommer s a7 ™
MOUntng on e L aiversity PAL2

viewing of the selected power aps e

Nerdesigned B cass

SN

1;\&»,’?

T OV T o

oenennnt ‘l\.\u‘\ff‘.k' {

o wealli

af the taps, The transformer s vicais cton

morsture anc fungus daniage

5005, 5015, 5030, 5060 (& CIR)

These line matching sran-formier whici st be

R RN

matched 1 23 or 70 T vait e, Ther o Sl C eI I RIIUS P O oty
holes wiich permit them 1o he serew ed anto almost ey serlace cornedions 1o e
various power tps dare made Vi lead wires These miode s e niied w01 siand
waits respecinvety. The CTR i ar optiona! Bousirg 1o protedt Bese traastonnens
TMS, TM15, TM30. TM60 (& TK6O)

These are 30530 A0 ged oonwat line amsersad e i s mmsinnyers REMI

above items, with temmara Jugs nvead of cdads dtd oS on Do fodspeahers The
pedance ofa 707 volt line to mateh an 8-ohm speaker tof up to 100 watts). Comversely, TROU i a kit conmtng of a TN o mpet panel for e st the Musicaster ™MD
the unit can Iw usLd to step up the output impediince of amplifiers rated at up to
T
SPECIFICATIONS AT100 TR12-7 5005 5015 5030 5060 ™5 ™15 “HO T™MG60
Frequency Response (3 dBB) - 20k Hz o0 - 13k Hy - 1ok Hy Su— 10k Hz { o1k Hz | S0="k 1/ RN R Y L TV A S T
Power Handling 100 watts 12 watts S watts 15 watts 30 watts 00 watts 5 waits 15 watts Jrwatis 00 wutls
Insertion Loss 1 dB 1 dB 13dB 1B 1dB 1 dB TN o R S RN
Line Yolage 100,7070r25v | 707V WIor25V TFor5V | F0Tor 25V [ 0T 0r 3V ] 0T or 3V W Tor 3V T or SV
Packuge  Open frame Plastic covered | Openfrume | Open frame | Oper frane | oper e : i Fen
Power Taps 100,707, 50, 12,6,3, 1.5, S22 L05W | US.75, 38 [ 50,15, 10,5, | 66,35, 15,75 A8
(Based on 70.7V lines)  16,8&4ohms | 075W [9.L SW [ 25, 13W {375 imW 7 oo w
Power Sefection Tead wires Single push-clip | Teud wires Lead wires ; Tealares 0 L RS N [ius
Diameter NA NA NA NA ; NA NA NA hY [ NA
Dimensions:  Height 3.8(9.5) 2807 17043} 1.9 (4.8) 1.914.8) 23(7 5 19¢5.91 23461 JR(T D 3109
inches(cm)  Width  35(89) 1.9(48) 20051 240600 | 23073 3740.4) 2440.0; 29473 300 2516
Depth 3.1(7.9) 1.9(48) 15039 19048 20030 2367 1613 1068 200D 36191
Net Weight [hikg) o027 IRNIRE IEBE ST R 3\,‘] .
Shipping Weght: hisgr Toi3 2 ERTUET ’w'w{ | IR Sl T st N BRY B
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An Introduction to University Speaker Systems

University speaker systems offer convenience
an’  formance

saker system (oudspeaker system) may be
comprised of 1 single driver inan enclasure. or of multiple
drivers, horns, crossover networks, and so forth. Basically.
any sctof speaker components designed to produce a
specified result can be considered a “system.” On the prior
pages of this eatalog are histed 3 wide variety of homs and
compression drivers, many of which function without
additional components for paging or foreground/hack-
ground music. The following pages, however, contain
products which may be more properly described as
complete loudspeaker systems: University Line Radiators,
the University Interface Series, and the University Perma-
nently Installed Loudspeaker Systems. These products
include drivers, crossover networks and enclosures which
have been carefully designed and assembled to provide
optimum results in diverse applications

Beamwidth and dispersion

Any speaker system should be selected to fulfill
specific criteria. The dispersion angle of the sound defines
the primary coverage area. Except in the case of constant-
directivity (C-D) hotns, coverage for a given driver
generally narrows with increasing frequency; then, at the
crossover to the next smaller diameter driver, coverage
again broadens, and begins narrowing with further
increases in frequency. For this reason, beamwidth
specifications in this catalog are always accompanied by a
reference frequency; the beamwidth is the included angle
within which the sound level falls off no more than 6 dB
relative to the front (0° on-axis) sound level. Bear in mind
v mwidth specifications are derived at a constant
rac  «om the speaker: if the speaker is aimed at a flat,
perpendicular plane (a wall or row of seats. for example).
the actual fatl-off in level to the sides will be even greater
due 1 the increased distance from the speake:

TN
Dispersion
as shown 120°
pictorially
and with a
polar plot

120° Horizontal Dispersion
(included angle
_~ between -6 dB points) ~_

180

ysiems with wide dispersion cover more territory. but
also deliver lower sound pressure level to any given person
within that area than s system which may be equally
eff:cient with a narrower coverage angle. Theretore, one
must examine coverage within the context of regitired

coverdge

Reverberation generallv degrades intelhgibiline. When
aspeaker with wide coverage 15 aimed sa that much of its
sound strikes adjscent wall. ceiling. and or floor sarfices.
excess reverberation is created. In addition, early reflec-
tions of the sound combine with the dircet sound from the
speaker to create deep notches in response known s
“comb filtering” — notches for which no amount of
equalization can adequately compensate. Theretore, it is
generally desirable to use a system with satficient disper-
sion (heamwidth) to cover the listeners, but not so wide as
to cause excess reflections from adjacent surfaces Be sure
to take these factors into consiceration when selecting a
system.

University Line Radiators, as explained on subsequent
pages. are advantageous for use in clubs. meeting rooms,
or other areas which typically have low ceilings and close-
in seating. In such cases, wide horizontal dispersion is
required to cover the seats, yet narrow vertical dispersion is
requited to avoid bouncing sound off the ceiling or wasting
it on the floor. Line radiators perform this function.

The Permanently Installed (PI) systems utilize a
moderate-dispersion, constant directivity ST350B compres-
sion tweeter so that frequency response remains reasona-
bly constant within the covered area. The Interface Series,
which consist entirely of direct radiating cone-tvpe drivers,
offer wide horizontal and vertical dispersion

Working with dispersion

University has devised a straightforward method to
map the actual dispersion of our speaker systems :nto
specific acoustic environments, taking into account the
angle at which the speaker is aimed. its relative height over
the listeners, and the varying dispersion with frequency.
This method is called casy-VAMP™ iVerv Accurate
Mapping Program), in which clear overlavs are provided
for each speaker system, and these overlavs are simplv
placed atop correctly scaled architectural drawings 10
display the in-place coverage. Information on easv-VAMP
is presented in the University Sound Guide tavailab.e on
request)

Power handling, sensitivity and efficiency

“Sensitivity” and “efficiency” are related. but not
identical terms that describe the output of a speaker
system. Sensitivity, as it is now generally presenied. is
defined as the on-axis sound pressure level which can be
measured at a distance of 1 meter (39.30 inches) in front of
a speaker which is being driven by 1 watt continuous
average input power of a specified waveforn. In the case
of University products. we use band-limited pink noise.
which is a good approximation of program material. ard
which provides thermal and mechanical stress that we feel
best simulate "real-world” operating conditions for the
speaker. Some manufacturers utilize swept or fixed-
frequency sine waves. some utilize white noise with other
than “pink”™ (6 dB-octave roll-off shaping tiliers. and some
caleulate the T watt input based on actual ériver impedance
rather than nominal impedance. so not all manufacturers’
sensitivity ratings can be compared directy

Elficiency is @ measure of the otul acoustic poser
output by a speaker system relative 2o the ol dlectrical
power input o that system. Efficency s difficult o
measure. and it encompasses the soand output m all
directions. Two speakers may have dentical sersitiviy. but
different beamwidth- in this case, the speaker with the
wider beamwidth will have greater efficiency: Generally,
we are concemned with sensitivity when spedityving speaker
systems. Actual efficiency aiuess incidentathall seem i
due o the relative inetficieney of eledtrical warts-to-

COustc walls comersiom o3ty be considered goods

The actual sound pressure levef which a speaser
system cun eliver 1o an on-asis Isener may be calon aed
from two spedifications: sensivii and power handling
For each doubling of the power dhove fre T watt reteren e
the SPL T aeter will increase 3B 1o ares e powes
will increase the SPL O ABY Theretore it speaker s rated
ALTO B NP sensitiviny T watt T metert, and s Capable o
handling 10 watts conunuous average power, then i
should be capable of delivering o continuous SPLat |
meter of 120 dB SPL T AR at T watt hecomes T dB
Towarts t1x Lwait= =10 dHy and becomes 120008
100 watts ¢10 X 10 waus = another =10 dB, This equation.,
however. does not account ‘or poser compression. which
is a slight reduction in output that mav cecuras the veice
coil heats up with higher power theretore increasing
resistance and decreasing power drawn from the wp),
and as the coil moves through larger excursions tand
therefore possibly into an area of less magnetic flux trom
the speaker magnet). Thus. the calculated maximum
output SPL and actual maximum SPL may differ somewhat
University speaker systems. which have large volee cols
and conservatively rated components. as well as low-lows
crossover networks (where applicable) exhibit minimal
power compression (hence greater efficiency)

Measuring
Sensitivity

_ Imeter

Headroom as it relates to short- and long-term
power handling

The “headroom” of 1 sound svstem refers to the
difference. in dB. between the average sound level and the
maximum «peak) sound level. Percussive and plucked
string sounds often have shor-term peak levels thatare 1y
t0 20 dB higher than the average level Since & peak o7 20
dB requires 1000 times the average poser, syslems seldom
are built with 20 dB of headroom. although a ven high
quatity music reproduction siiem may e so desigred
More commonly. music svstems are butlt with 1o 15 d
of headroom. and speech paging svstems with b o 108
of headroom

Fortunately, a svstem with 10 dB of headroom. based
on calculations of continuous power amplifier and speaker
svstem power ratings. will generally do a creditable job ot
reproducirg 15 to 20 dB shor-term peaks. Why? Bevause o
plucked string. hammered piano note. or other trnsicent
containing sound typically creates the very high trinsient
level for onlv a few milliseconds. While University speaker
systems tand components) are rated at continuous averige
power values. they tvpically have <hort term ¢ under 10
millisecond ! power handling capabifity which nuy be 10
times as high 110 dB higher: durning ths relauvel shert
high-power burst. the voice oil will not et up ~uth
cienthy 16 be damaged. Smilarly. power ampihers
generally have poser supphy capdeson cipab e of
delivering gredter-than-average poset for short perio
and the Qu[pu[ transistors il et overheat when asked
detiver that power for 4 <hion persod. o the dmp o ot
chip duning short-term pedks

I order 1o properds desin & sstern v ead o

)

realistic goals regarding peak and average Tevels and e
then select components capuble ot meenng Biose L erd
reliably. Detailed Trnersay sound data shees are

avatlable en requestund contan addmen dntormidon

UNCTUE 0T PIODET SUSICES s
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Line Radiators

Line Radiator Design Theory

Line Radiators

University Sound Line Radiatoss are imporant tools in
many applications. Not just simple sound coluins, their
patented designs and special crossover networks make
quality sound possible — inexpensively, with minimum
feedback. in locations where communication is difficult.

Easy to install, the [Rs it the contours of most rooms
while preserving the aesthetics. Their long slender shape
makes these units unobtrusive, and they are easily painted
when needed.

Linc Radiators may be mounted vertically in most
locations, providing even coverage throughout (sound
dispersion for line radiators is %° from the axis of the
enclosure). LRs may also be mounted horizontally: this
orientation is especially cffective in long, narrow coverage
areas and for distributed systems.

Column Design

The theory of how a column works is fascinating, If a
speaker (for example, one with vertical dispersion of 120°)
is placed adjacent to another identical speaker, on the same
plane and as close as possible t it. the vertical dispersion is
cut in half (60°}, and the sound level (SPL) increases 6 dB.
This compressed coverage pattern helps direct the sound to
the listening area, and keeps it away from the ceiling and
floors (Figure 1) without affecting the horizontal coverage
angle (Figure 2). Add more speakers in the same line, and
the verticul coverage narrows even more, while SPL
increases. Ideally. then. the column can provide exceltent
coverage for the room (Figure 3).

_~Single Speaker

\"Ideal" Column

Figure 1

~"{deal’ Column

Figurc 2

Page 28

"ldeal”
Column ‘

Figure 3

Unfortunately, a simple column is not a good design,
Why? The column concept only works effectively through-
out a very narrow part of the speaker’s range. i.e.. where
the column’s length is from ' 4 to one wavelength (usually
below 2.000 Hz). As frequencies increase, shorter wave-
lengths occur. and many in the listening area find it difficult
to understand speech (Figure 4). These lobing and
beaming problems are even more pronounced at higher
frequencies. providing good coverage (uniform frequency
response) Lo only a few. randomly placed seats (Figure 3)

It the physical length of 4 column could be shortened
as the frequency increases, then coverage could be
uniform. However. this is physically impossible. Qur
engineers. however, came up with a major innovation (o
achieve the same hasic result

Somewhat

High Frequency
Higher
Frequency

Figure 4

- Highest
Frequency

/

Figure 5

Changing the Column Length with
Frequency

Many of the heaming and lobing problems inherentin
conventional columns were solved when our engincers
developed a patented crossover network for our Line ‘
Radiators. This network acoustically changes the kength of |
the speaker system by turning the outer <peakers off us the |
frequency icreases. Al the Frghest frequencies, which !
have the shortest wavelengths, only the center speaker
operates. This s thie Bases of design in the TRASA seres
(Fiaure o1 ard LR2SA series

Figure 6

"Fresnel Lens’
Speaker /
Mounting
Fights
Beaming

573508
Radial
Tweeter
Maintains
Dispersion
above
3.000 Hz

ANANAN AN A AN

A4
cJ)Ig2RE

!

Figure 7
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Most

More Rolloff

Least Rolloff

Full Range

Least Rolloff
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Most Rolloft
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Wher the LRESA was putinto g curved enclosure the
lobing and beaming wus reduced sull further To avoud the
difficuttes inherentin mounting w cunved box, our
engineers devised g unique “multi-ticet desien the

provices 1 cunved column etfecd within £ recangis ooy

fhgure ”

Tae LR2NALRINAT ER-SA LE ST and [R4B e

prosenied in grealer el on the g nage



LR2SA, LR2SAT, LR4SA, LR4SAT, LR4B

£ Weather Line Radiators

LR4SA

LR4SAT

« Unique design alters acoustic length with frequency*

« Unique LR4B “multi-facet” curved column/straight box
system with CD HF Horn for wide dispersion & response

« " "ss lobing than conventional sound columns

o .rforated metal grilles with foam moisture shields

« Available with built-in, switchable-tap transformers for
25, 70.7 & 100 volt lines (“T” models)

LR2SA, LR2SAT

The LR25A (12 ohm version) and LR2SAT (universal line transtormer version) contain
a vettical array of three 5 x 7-inch elliptical full-range drivers connected together with a
patenied network that effectively shortens the length of the line radiator with increasing
frequency. The nominal dispersion angle (-6 dB points) averaged in ! 3-octave hands of
pink noise from 110 10 kHz is 100°H by 45° V. This system's wide frequency range and
relatively high sensitivity, along with its 25 watt input capacity. further aid in solving
difficult sound reinforcement problems. While elongated. the svstem is extremely
compact fjust 24.5 inches high), which maxes it hoth easy 1o fit in tight spaces, and easy
to conceal where @sthetics are critical. The LR25A and LR2SAT have a fawn metallic finish
on an extruded aluminum cabinet. The LTR2SAT s transformer is weather resistant
(encased in the speaker housing) and has seven screwdriver-adjustable power taps

IR4SA, LR4SAT

The LR4SA (8 ohm version) and LR4SAT tuniversal line transformer version) contan
avertical array of six 5 x 7-inch elliptical full-range drvers with the same specialized
network as the LR2SA series. The nominal dispersion anghe trom 110 10 KHz 15 10071 by
339V The LR4SA svstems deliver 107 nurrower tmedian vertical coverage. -+ dB greater
on=ans sensitivity, wnd twice the power bandling capecn dewaieeo o the smaller LR28A
svstems. Design and finish is like that of the LR2SA, und the ER4SAT addivonally includes
a T-position: sdjustuble transtormer for matching 23707 or Bt lines

LR4B

The LR4B uses u different approach o pattern Control A Eniversite STAMB constant
directiviny horn-loaded tweeter is instalied 1 the center of the column te provide
extended, wide-angle, high-frequency response. Becdtise Uie output of the sy 53 Tl
elliptical drivers is attenuated ahove the 3 kHz crossover poant the acoustie kengihofire
column need not be shortened with frequency. However we designed the LR B withan
internally curved “multi-facet” structure that improves pattern controlund reduces lobing
below the crossover frequency The nominal dispersion anale from 1o InkHz s 1200 H
by 50° V. The LR4B minimizes the problems of feedhack, spotty coverige, ard physicdl
size that accompany alternative homn wooler speaker systems s enddosure s con-
stucted of plywood and particle board. with o blacs finsh The LRAD & rated at 100 waits

i ohmsd an optional 25V 707V line transformer s v anadle

SPECIFICATIONS LR2SA/LR2SAT LR4SA/LR4SAT LR4B
Frequency Response | 170 10k Hz, +5 dB 160 10k Hz, £5 dB 110 15k Ha £5dB
Power Handling (B1A RS-426A) | 25'watts 50 watts 100 watts

Sensitivity (FW, Tm.
300 — 2k Hz pink noise)
Dispersion}

Directivity Factor (Ro)
Nominal Impedance

Dimensions: — Height
inches (em) Width
Depth

Net Weight: Ib (kg)
Shipping Weight: Ib (kg)

96 B SPL

T00° Hx 45° V
9.5

12 £2 (LR2SA)
2450622
G.3016.0)
4701
IT0G.0
170007

100 dB SPL 9% dB SPL

100°Hx 35°V 120° Hx 60V
9.3 8}

8 0 (LR4SA) 8Q
4841229, IRe122
0.3¢106.01) O 8S245)
47011 Y TR lvUan
21.5(9.8) 40 (18)
25.0(11.4) 45 (20.4)

Note: Add approximately 1.5 pounds (0.7 kg ) for transformer-cquipped models

“Excluding the LRB

+ This is the median of the nomina! angle included between 6 dB-aown pomts on pola

responses. m fs

octave bands of pink noise from 1w To Rz of &

cbn b o TR
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Interface 1, 2 & 3
Speaker Systems

Interface Series Speaker Systems

“Interface 2

Interface 3

+ Wide-range, high-quality 2-way systems for music

« 8" Midrange/woofer, 1.5" super dome tweeter

+ Thiele-optimized bass: vented enclosure on Interface 1,
passive radiators on Interface 2 and Interface 3

* High sensitivity and 50 watt long-term power rating

The Interfice 1. 2 and 3 are popular. high-quality. wide-range speaker systems
designed e reproduce music with true aeeuraey and low distortion. Simulated walnut-
grained vinvl gives these systems an clegant appeirance. Sound conswtints and ¢ngi-
neers now have efficient. dependable speaker svstems that can be specified with
confidence in lounges. corporaie hoard rooms. and other intimate locations

Each Intertace ™ system usesan impressive S-inch midrange woofer, and wSuper
Dome™ tweeter. inascientifcaly designed “optimally vented endlosure hused on the
theories and prover: techinology originated by the Australian scientist AN Thiele. The
oth order Butterworth tuaing reduces cone excursion (for Tower distortiony and provides
deeper. more powerful bass response than would otherwise he nossible in a relatively
smal. enclosere

Al three models include an active equalizer that hoosts LF output. sharply filters
mnfrasenic sound. and permits HE contouring withous altering crossover performarce
The three models offer substaniially the same sound quading. efficiency, disperson. and
power handling capaciv: they ditfer primarily in physical size and low frequency cutoft

Interface 1
The lowest octave tapproximaiel rof b

S WALEEYS s response s reproduced b

£ the seinch wooter midrange actudliy
i~ reguined o drve the vent o il ougpr

vent. As the frequency lowers, the exeus
decredses sinee @ relati ey small m

This is the mechanism whereby e nterace senes deisers o dB higher hass ettic

and lower cistortion than ordinin acotsin ~aspension spedaers. There

power ampiifiers mu nfoved Fontsavings, T

most compaet of the firee nndels e Coode bave the same ol aensinnvine e

pover ratngs

Interface 2

The stighty tirger Intert
radiior in place of the vent
tuning o7 this pussive radialor exterd e d

some 9 Hz below the Tnerface

USRS IO IS

CRCNGTe VRN

o
RIS

e I Cnedn e on e Loy

Interface 3

This model is nearly ”dhenoed = e aoe DU AR WID il Lanne

eaclosure and w1 2-mch dumeter passie g Low frequenay respense s therers

extended further vy Hz below e e

SPECIFICATIONS Interface 1

Interface 2 Interface 3

Frequency Response
Power Handling (EIA RS-420A)
Sensitivity CEW T,

50 waits
02 dB SPL
S00 - Sk Hz pink noise)

Beamwidth (@ 2 kHz) 157°Hx 100°V
Dircctivity Factor (RO) @ ZKHz 2.2
Nominal Impedance 8Q
Dimensions Height 114 0280
inches (e Width 214050
bepth 9728

Net Weight: th (kg)
Shipping Weight: 1b (kg)

23.0(10.4)
2000132y

05 — 18Kk Hz. £5 dB

[ BN B P S N
30 watts
oA spr

S0 — I8k Hz, £5dB

50 walts ‘
DRESIEENNE

100°Hx 1072V | 105"Hx150°V
R LS

8Q | 8Q

|38 0340 ]
213 00lon 23 Aoy by
¢y 7027 TA A <
2300103 l 33.0015.0
31(14.1» [ 30¢17.T
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Permanent Installation Speaker Systems

PI 12-2 & PI 15-3
S eaker Systems

PI 12-2

LA

PI15-3

o Wide-range, high-sensitivity systems for voice or music

¢+ 2-Way design, 12" woofer & compression tweeter (12-2)

¢+ 3-Way design, 15" woofer, 6.5" vented midrange cone
midrange driver & compression tweeter (15-3)

« aiele-optimized vented cabinets for low distortion and
high bass output

« Constant-directivity tweeter with auto-limiting
protection circuit

The P112-2 and PL15 3 ure rugged, reliable. highly-cfficient, wide-angle systems
designed for permanent installation indoors. They should he used where the direcivity of
a Line Radiator is not required. They are useful as the main speakers in skating rinks.
lounges or small auditoriums. or sidefill monitors in theatrical and entertainment systems

Each system employs a high-power-capacity, maximum-cfficiency. fow-frequency
loudspeaker, as well as an ST250B compression tweeter. The tweeter is protected by an
auto-limiting circuit, and offers constant 120° horizontal dispersion dcross its entire
operating range for uniform trequency response throughout the coverage ared.

The enclosures are constructed of hlack vinylcovered particle board. Both models
are rated at 100 watts, with an 8-chm input impedance. Ontional matching transformers
for 25 or 70.7 volt lines are available.

PI12-2

This 18 a compact. 2-way system rated &0 97 dB input sersitiviey, and having nominad
00SH x 65°\ dispersion at 2 kHz. The PI12-2 frequency response v ™5 1ok Hz (25 i
with uscable output to 50 Hz.

PI15-3

This compact, Awav svstent is raed az 98 dB input sersin ity and Fas nonin]
90°H x 103 ©V dispersion 1t 2 kHz, The PI 133 frequency resnonse goes down 23 He
lawer than the slightly smaller PL12-210 30 Hz and 63 tseable ouiput extends 1z
Jower 10 40 Hz. The PLES-3 wilizes our exclusive VMR * vented midrange speaker s
the only cone midrange driver avaiiable which notonly puadies te Digh sourl prossire
levels availahle from the Thicle-optimized bass cabinet. but it abo compiements the
unitorm dispersion of the ST230B G- compression tweeter The reselt s o redetimition of
the clariey and naral sound guatiov possible in g complee, fliringe speaer sy

The Vented Midrange

The optimally vented midrnge (VMR ™ useid in e PLT-2 prostles the etfiaenay
of & hor midrange driver without the "honky ™ sound typical of many homs. The o3
diameter cone driver offers superior midrange dispersion tor oustnding aeral and
front-to-hack sound localization. The vent action permits wiusdlviow cossover
frequencies. keeping vocal performnces free of low-treguency mermoction

SPECIFICATIONS Pl 12-2 PI 15-3
Frequency Response 75 — 16k Hz. £3 dB 30— 16k Hz. #5 dB
Power Handling (EIA R$-426A) 100 watts 100 watts
Sensitivity C(IW, Tm. 97dB SPL 08 dB SPL
500 — Sk Hz pink noise)
Beamwidth (@ 2 kHz) GO°H X 65°V 90° Hx 105°V
Directivity Factor (Ro) @ 2klHz 127 0
Nominal Impedance 84 5391

Drivers

Crossover Frequency
Feight

Widrh

Depth

Net Weight: Ib (kg)

Chinninag Waiaht. Th flroY

12" wooler midrange

ST350B compression tweeter

3kHz

21.0(33.3)
1830404
11.5(29.2)
02.0(28.2)
[ X leR e}

15" wooter

5.3 VMR vented midrange
STASOB compression tweeier
500 Hz. 4 kHz

24500100

207 [y

13734

102.5 (46.6)

1080 (49.0)




Component Products

Introduction

University offers several full-range, raw-frame
toudspeakers that are suitable for use in distributed sound
systems, inclucing the CS410, CS810. MCSA, MCI12A, SPRC
and SP12C. These units are all 8-ohm rated. though
optional line matching transiormers tor 25 or 0.7 volt lines
may be added. Three additiona] models, the CS410T.
CS810T, and CSETOTWRB include built-in transformers

Allmodels. except the SPECS and SP12C, can be

nounted in standard ceiling speaker baffles, and will

accommodate the use of any standard buack enclosure of
suitahle size. Larger back volumes, however, will increase
the lower frequency output. The SPEC and SP12C should
be mounted in a vented enclosure (hox volume. tuning
data and construction suggestions are included on the data
sheet). While the SPSC and SP12C may be used as full-
range reproducers, they also work well as midrange/
woofers in conjunction with a crossover and a separate
tweeter for the highest frequencies.

The Concept of Ceiling Speakers

The hasic goals for a distributed ceiling speaker
system are intelligibility and adequate SPL. Speakers with
the proper coverage pattem shoulc be chosen., spaced
appropriately, and powered to achieve 4 uniform direct
field at listener ear level.

Even Coverage vs. Cost

Uniformity of sound coverage for a ceiling speaker
installation increases with greater speaker density. but the
cost of the installation aiso goes up.

Two basic loudspeaker placement patterns are
normally used. These are the traditional square and
hexagonal patterns shown in Figure 1. For the square
pattern, either one side of the square or one diagonal is
aligned parallel to one of the oom walls. In the case of the
heaxagonal pattern, one of the diagonals is usually aligned

parallel to one of tie walls.

+ + + + + +
+ + + + + +
+ + + +
+ + + +
+ + + + + +
+ o+ o+ + o+ o+

SQUARE SPACING:

+ + + + + +

+ + + + + ‘
+ + + + <
O

+ + + +
+ + + + +

1) Edge-to-Edge

Far cach of the patterns. a choice should be made as
0 the amount of overlap. These are illustrated n Figure |
as (1 edge-o-edge. (20 minimum overlap, and 1 3 center-
to-center. There will be masimum and minimum SPL
trelative to the on axis SPL for a single speaker. and the
difference between SPL - and SPL__aives anindicazion,
of the quaity of the installation. Table 1 shows tvpical
values for the six basic patterns, A 2dB tor ke variatiorn:
n SPL will be vinually imperceptable, whereas a6 dB
variation might be significant - though pethaps adequate
for many installations. The installer needs to make a coxt
vs. qualitv-of-coverage decision.

Referring to Figure 2, the radius " of the coverage
circle is calculated by using the tormula below where O
the 6 dB beamwidth at the highest frequency of interest,
and 'h is the distance between the ceiling and ear level
{affected by whether the audience is seating or standing

r
h=lang
=
T Il—ll\ /IL—-'I
h , N L \\
U oo .
N - & N
N
4 N
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Figure 2. The radius ‘r’ of the coverage
circle in a distributed speaker system.

Speaker Pattern L (dB) L (dB) L L. (dB)
Squidre Fdge-te-Edge 00 A4 1,39
Hexagonal Edge-to-Edge €93 45 SAU
Squate Minimum 202 4102 204
Hexagonal Minimuo 136 1234 1Y
Square Center-to-Center - 317 s L3
Hexagonal Certer-0-Center 5,38 121 -

Table 1. SPL changes for various
patterns relative to on-axis value for a
single speaker.

an
YOGS

2) Minimum

Example

The W o used inan iesiallaon reguinng
speech remforeement. soan upper trequency ime
il scleded. s oteet Anexanimaton of the
heanmmidih curve on the CSs1odata sheet shows i tha
0=45"

rEunOeh = et

Adequate Headroom

speakers used in distributed svatems almost abwavs
use marching transformers inordet t economically
distibute amplifier power to cach loudspeaker. 1t
simple matter to choose the appropridte tanstormer tap
based upon the average SPL desired, the oudspeaker
sensitivity, and the distance between the loudspeaker and
the listener. The tap selected for a speaker mavvany trom
room to tom, however. the total arerage power required
s easily caleulated Hv summing the individual loadspeaker
power tap setlings.

Be aware that short-term peaks which existin voice
and music. although contributing little to perceived
loudness. can be 10-dB or more ahove the average leved
Thus. an amplifier with at least 6 dB (four times) headroom
ahove the simple power summation shouid be used in
order o avoid excess distortion on peaks

Summary

You can see that University is concerned about the
proper use and installation of our products. We provide
vou Wil e tecessany informatior: for you to plar
svstenn. and 1o know that vou will achieve the desired
results, Polar plots. heamwidth plos and or directiviy
graphs are gven o all oudspeaker data sheets, Informu-
tion vk b the dsributed pattern charts presented here
bz cven more detaided. s available tor our hom-loaded
Ioudsoe.kers and soeaker svsterrs, i the torm o our
VAMP " and Easi-VAMP techniques (VAMP s an acronem
for Verv Accurate Mapping Prograny

3) Center-to-Center




VOX-15, ACR-1, TLA-25, TLA-70, TL-600, TM-2, TM-2P, TT-4A, TRG, TSA, TAP, ZP-4
slepbone Interconnect Equipment & Accessories

¢ VOX-15 talkback amp for hands-free intercom

¢ ACR-1 audio controlled relay for telephone paging

o TLA-25, TLA-70 telephone line adaptor transformers
TL-600 600£2/300€2/150€2 line matching transformer
TM-2, TM-2P, TT-4A telephone input transformers

* TRG telephone ringing generator for paging of bell*

+ TSA telephone station access paging adaptor*

o TAP telephone trunk access paging adaptor*

» ZP-4 zone page controller drives 4 zones from 1

The VOX-15 is a paging amplifier with a voice-activated relay. Combined with a
speaker system. it can be used for hands-free talkback. The YOX-15 is recommended for
locations where 2-way communication is needed but telephone instraments aren't
practical. i.e.. warehouses, shipping rooms. auto/machine shops. ete. - although it should
be used oniy in areas with low ambient noise levels. The input is from 4 telephone PABX
or switchboard connection (with “dial access™ or “com line access™ function). The output
is 15 watts. designed for 25V speaker lines or direct connection to loudspeakers with a
load impedance of 32Q to 4882, Horn-tvpe speakers deliver the hest results. There are
separate controls for the speaker and phone volume. A delay circuit keeps the relay
activated during brief pauses in conversation. This shelf-mount unit may be installed in a
rack with the RPK-0 adaptor kit.

The ACR-1 is an audio controlled re.ay that provides input to amplifiers or receivers
from telephone paging sources (or from any 600€2 audio signal source). It is ideal for use
with electronic hey svstems where no contact closure is provided for paging access: the
ACR-1 then hecomes the switch when music mute. selective paging. or zone paging is
reauired. This compact unit can be mounted almost anvwhere. is 1208 AC powered
(3W 1 and is UL approved.

The TLA-25 and TLA-70 are telephone line adaptor transtormers which match 23 volt
or 707 voltspeaker ines (respectivelyy or amplifier outouts 10 300€2 or 600 € lines or
feased phone lires for the transmission of music and or paging signals. These units ais0
may he used to match the speaker line 10 the aux input of « hooster amp. thereby

~itling 4 giver, music: paging svstem o be expanded. The units are housed in

tetmetal hoxes.

[he TL-600 i 2 600€2: 600 €2 audics isolation ransformer w it one split winding
Fither side may be used as primany, so the unit can match a 6002 circait to two 3000
areuits, 00082 cireurt to a 130 €2 circLil or it can simplhy molate twa 600€2 cireuins from
one another. [Eis osed i compactmetal hox

VOX-15

The TM-2. TM-2Pand TT-4A are telephone input transformers. The TM-2 is housed in
a compact metal hox and matches a 600€2 telephone line (from a switchboard. dial-
access phone, or intemal phone system) so it can serve as the paging input o un
amplifier or receiver. The unit has two outputs <o it can be used to drive a mic or aux
input. The TM-2P is identical to the TM-2. but has only a high-level faux) output with
screwdriver-adinstable level control. The TT-4A is the same as the TM-2, bat is an octal
plug-in package for use with the 800-35%", 1808-00A. 1810-100A and 1811-100 amplificrs

The TRG is telephone ringing generator which produces a bell-like warble tone
{audio signal) when activated by a ringing volage on a tclephone line. The unitis
powered by the phone line and requires no other power source. By connecting the TRG
output to 2 paging system's audio ine input. the paging loudspeakers serve as the tele-
phone ringer. A standard modular jack is provided for the phone line input, and there are
two outputs: a high-Z. I-volt RCA pin jack and screw terminals for 600€2. +4 dBm con-
nection. The high-Z output has a level control. and the ringing tone pitch is adjustable
from 480/600Hz to 1000250z (repetiton rate varies in proportion to 1one pitch, from
45109 Hz). The TRG is housed ina compact metal case

The TSA is a telephone station adapror that facilitates dialup access from a PABN 0
paging amplifier. It has a standard modular phone jack input. and power is derived from
the phone line. The unit simply connects o a dedicated station line 1n place of i tele-
phone instrument. Then. by calling the station number to which the TS is connecied. s
party obtains direct access to the paging system. Wher the connection is made. the TSA
sounds an alert tone in both the phone and the paging loudspeakers. Afier the page. the
TSA automatically disconnects either when dial tone 15 heard, or after a presettime himi.
whichever comes first. The TRG has the same low-Z and high-Z outputs as the TRG. plus
a DPDT relay for activation of music mute or other functions during paging. Controls are
provided for adjustment of the Alert Tone Level. Paging Access Time Dial Tone Sensitiy -
itv. and Dial Tone Trip Time

The TAP is a trunk access paging adaptor that facilitates access 10 @ paging svstem
from 4 telephone loop circuit such as a central office trunk (Centrex). PABX. or PBX —as
well as from rotary or touch-tone telephone instruments. The unit includes o built-in
power supply for talk battery.” a DPDT relay to indicate loop current. anc an audio
isolation transformer 10 couple the phone signai o @ paging amp. Modular phone input.
low-Z high-Z owrput. and relay connections are like the TSA. The TAP requires 1203 AC

The ZP-4 zone page controller converts a single-port (00€ telephone paging ou:put
10 drive any or all of four different zones. as selected by standard DM ones from the
touch pad on the phone used as the paging source. The unithas four DPO T reliys e per
zone). and their nutputs mav be connected o s itch cither amplifier inpuis or outputs
The audio input and outputs are 600 rmsformer-halanced. The it provides for
T-way or 2-wav paging {n il zone” mode the transtormer ouipetis amplified o obtun
the 130€) source necessany 1o drive lt three 7ones. nwhich case there T-aay paging
tno talkback). A page is automatcalhy termnated e diad wone, or from Ao 30 seconds
afier the voice-activated cireut no fonger senses any mpuz ambient hine none and dud
tones are avtomatically muted when not saging. The et is honsed i ¢ wall-n wntahle
metal case and uses 1200 AC or 24V DO power

" FCC registered

See Specificaton Charton Page s

Page tl




Accessories

1701, 1702, 703, 1004, 1802, EQ-2, TGSP-4, DLT, MDT, RSP-1
Installation Accessories and Amplifiers

* 1701 1-watt wall-mount utility amp, unbalanced line in
* 1702 1-watt wall-mount utility amp, balanced line in
¢+ 703 1-watt wall-mount amp, switchable:
balanced low-Z / unbalanced high-Z fnic in
* 1004 5-input, shelf/rack-mount, preamp/mixer
¢ 1802 4-input, shelf/rack-mount, mic/line preamp/mixer
* EQ-2 passive bass & treble tone control module
* TGSP-4 self-powered tone generator
* DLT & MDT 10k{2, 1:1 distribution line transformers
* RSP-1 self-powered selective paging relay

The 1701 and 1702 are nearly identical 1 wau utility amplifiers with one input, a level
control, and two mono outputs: 8€2 unbalanced 1 watt and 500€2 transformer-balanced
+4 dBm. As such they are suitable for driving a monitor foudspeaker, headphones, a
telephone line, or for Music-on-Hold. The 1701 has an unbalanced. high-7 line input
(47k €2, 60 mV), whereas the 1702 has a transformer-balanced low-Z line input {10k ).
Controls and terminals are on the front. and these compact units can be mounted on a
wall, below a shelf, in a cabinet, or almost anywhere that is convenient. They operate
from 120V AC, 50/60 Hz mains, and the power pack is UL listed

The 703 is similar to the 1701 and 1702 except it has & microphone input instead of a
line input. The mic input can be switched between low-Z balanced or high-Z unbalanced
operation to accommodate most dynamic mics. The power pack is UL listed

The 1004 is 2 mixer/preamplifier that can combine up to 5 input sources, each witha
discrete level control. into a mono output with its own master control. The 1004 has four
mic input channels plus an aux line input. The mic inputs have 3-pin XLR-type connec-
tors for low-Z halanced mics, as well as 1/4" phone jacks for high-Z unbalanced mics.
The auxiliary input {which can accommodate a music source) includes an automatic
muting feature 10 mute music when paging. Mic channels 1 & 2 have balanced bridge
line terminals as an input option. Mic channels 3 & 4 have unbalanced aux connectors as
an input option. Three separate output connections are provided for compatibility with
the input of almost any amplifier or an additional mixer: high-Z unhalanced aux, high-Z
unbalanced mic, and low-Z balanced mic. The unit may be powered from 120V AC or
24V DC, and mounts on a shelf or (with optional kit) in a 19" standard equipment rack.

The 1802 is a four-input preamp/mixer which allows selection of three input configu-
rations: () 4 mics, (b} 3 mics and 1 aux line input. or (¢) 2 mics and 2 aux line inputs.
Each input has its own level control. The mic inputs are switch-selectable for unbalanced
high-Z or low-Z operation. The auxiliary inputs will accept the line output of tuners. tape

B3l [*J [,

decks, hi-fi preamps. and even envstal phono cartridges. The maximum output evel 50V
thigh-Z). Two or three 1802 car be paralleled into an external amp input. expanding
the capability of the system 10 a maximum of 12 input sources. The 1802 1s shelf-
mountable or, with an optional kit, can be mounted in a 19" rack. An isoluted ground
system avoids "ground loops ™ if multiple units are mounted in the same equipment rack

The EQ-2 is a passive. 2-band audio equalizer providing £ 12 dB of shelving adjust-
ment at 50 Hz and 15 kHz 1700 Hz turnover frequency). The unit has 12 dB insertion loss,
and should be used with +7k Q or less source Z and 47k € or greater load - The
controls are screwdriver-adjustable. and RCA pin jacks at either end of the compact case
handle input and output. The EQ-2 mayv be used to improave the sound of MCA tuners
tape decks. wired music. and general signal transmission

The TGSP-4 is a self-powered tone generator that provides signaling or anaurcition
for a sound system. In single strike installation mode. it produces a chime aote when an
external switch or relay circuit is closed. In repeat installation mode. it prosides achone
of a repeating chime note, steadv tone, or siren: the siren fas top priorits. i secon:!
and chime third. The output level and tore frequency are adjustable

The DLT is a distribution line transiormer with 1:1 input:output rato and 10k€2 ipu
and output impedance. [t can be used for isofation. thereby helping to avoid ground
loops in multiple-amplifier background music svsiems. The DLT ¢ he used o connect
up 10 20 high-Z amplifier inputs from a single 500 € or 000€2 distribution e The DL
is housed in a compact. sturdy metal case

I'he MDT distnbuton hne transformer is identical to the DLT. but alo includes an
output level adjustment

The RSP-1 is a self-powered selective paging relav. Ttcan be used to achieve selective
priority or zone paging in sound systems. A DPDT relay with precious metal contacts for
long life and reliahility ) is conzained in 2 sturdy metal box with convenient screw - tetmindl
connections (two for coil actuation, six switched contacts). An ar¢ suppression diode
reduces inductive kickback voltage in the relay coil. preventing startup pops or clicks

RSP-1

Coll 20V DC 4
SOmA contucts
DP DT ttwo
torm €

3\ contats

Has 120V AC input

for DC coll power

1701. 1702, & 703 1004 1802 EQ2 TSGP-4 DLT/MDT
specd on page 8
Frequency EQ: 700 Hz knee;
Response (+ 2 dB) 30 Hz — 20 kHz 25 H7 - 173 kH» +12dB @ 50 & 15k H7| N A 20 Hz - 20 kHz* N A
Input(s) Hi-Z unbal &/or 4% mic or 2x mic 17V/47kQ Screw terminals 10kQ actual Z
Lo-Z bal mic x 4 2x aux: Hi'Lo-Z. (12 dB inscrtion for switch for 300Q lines
& Hi-Z unbal aux unbalanced loss) RCA conn, closure. RCA conn.
Output(s) 125mV/47kQ mic | High-level aux & 47k RCA 2V max S0k Q 10k Q source Z
10mv/150Q mic mic level (unbal, connector unbal RCA conn for S00Q lines
4V/47k€D (Aux) high 7) & sCrew term RCA conn.
Other Info/Notes Uses RPK-0 Uses RPR-1. 4V @ Max 50V DC input. 000 — 1300 Hz 2 0dBm. MDT
0.2% THDoutput tone: 1L listed has level control
Dimensions:
Inches  Height “3125 (79.0) 3.125(79.4) 1.000 (25 20035 L0254
{mn; Width 12.375 (314) 9.500 (241) 3.875(98.4) S125 0130 ASTISO8
Depth 8250 (2100 T000 (178) 200030, 3500 (8891 2000 s
Weight 7 ihs (3.2kg) 11h. t0.-45kg) 11h 45k 11h (0 43kg
Power Requirements | 120V, 60 Hz. 0.03A | 120800 Hz S W Pussive 1200 00 Hz AW Passive
2427V DC U LA

2250057
SA2501Am
4HEESS O
2 1he (ut)l\g)

12 ’\”T\\ TH :\\ V
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SMH-1, STR, X8, X306
- r Component Loudspeakers

\\\\
>

SMH-1 Speaker mounting hardware kit
The SMH-1 Speaker Mounting Kit consists of four die cast zinc alloy speaker
mounting clamps, finished in hlack enamel, four '4-20 x 1" combination slotte¢ hex

washer-head machine screws. and four ¥ 1-20 T-nuts, These clamps and T-nuts we
“1ed to facilitate both initial mounting and subsequent change of a variety of
peakers having rim thickness of approximately 0.4" (L0 mm) | including the SPRC
and SP12C. Using the supplied screws, panel thickness slightly over one inch can te
accommodated; Y4-20 machine screws may be vsed for thicker panels. The T-nuts will
accommodate panel thickness down 1o about '+, Changing u speaker does not require
complete removal of serews: the damps may be loosened and wrmed sideways.

STR Tweeter protector

The STR is made to prevent damage to a compression driver or compression ts ecter
A relay disconnects the driver when long-tem fover 10 ms) eneigy exceeds an adjustable
threshold level energy below 3,300 Hz is weighted to trip the protector more quickly than
HE energy. A simple field-installable modification enables the unit to be used with lower-
frequency cutoffs in such drivers as the 1829, and 1o drop the level about 6 dB instead of
compleiely disconnecting the driver.

X8, X36 800 & 3500 Hz passive crossover networks

The X8 and X306 are high-Q. low insertion loss. frequency dividing networks
designed for use in loudspeaker systems having ar 8-ohm characterstic impedance.
Their constant-K configuration enables identical component values to be used both in
series and shunt arms, thus ensuring identical characteristics on either side of the
crossover frequency. With high-Q air-core inductors, the filter chacacteristies are main-
tuined constant despite changes in average values of program level, The 800 Hz X8 and
3500 Hz X36 are both rated at 100 watts continuous average sine wave power. with a
12.dB octave slope rate, The units may be cascaded 1o create w crossover network for a
3=way loudspeaker system. Though designed for use in 8-ohm svstems. they may he
used with 16-ohm drivers,

The N8 and X238 high frequency outputs exhibit no insertion oss; the low frequency
outputs exhibit 0.75 dB and 0.3 i oss respectively. The units measure 03" 01 rom) W
X A0"O2em) Doand 4.8 x (121 en) W for the XS or 3.5" 8.9 cnn H for the X30. The
et weightis 415 018 kg for the X8, or 13 115 (0.7 kg) for the X360, Thev are packaged in

black-painted steel cases and may pe internally or mourted external 1o a loud-
5. et enclostre

RM-3/10, RPK-2 ~ RPK-6, CRMB-931
Rack Mount Kits

* For use with University electronic equipment

e Adapt various shelf-mount units to fitin a
standard 19" EIA equipment rack

¢ Finishes match University equipment

* Includes rack mount screws and dress washers

The RM-3/10 attaches to the side pancls of the University Sound MA 355, MR 333,
MA-603 or MA-1005. The RM-3 10 complements the appearance of these sheli-mount
units and readily converts them to fit perfectly into a standard 197 wide equipment rack
Norear bracing is required in fived instllations The RM-3 10 shipping weight is
1pounds (1.8 kg).

The RPK-5 is similar 1o the RM-3 10 and serews into the sides of the TROS-010A,
1810-1004 or 1311- 100 amplifiers, The bracket mounts measure 33" high (89mm. and
the shipping weight is 2 pounds 16,9 kg

The RPK-2. RPK-4 and RPK-6 ure different stele rack mount adaptors which aot
onlv include side-mount brackets, but abo indude face-plates which screw into the face
of the equipment. The fuace plates are cut cutto fit around the raised hezelon the front ot
the units to which they mount. The RPR-2 fits the 180040, 180140, 183420, 1870-20 and
1873-40. The pancl measures 5 2575 197 133mm x 483mm o ard shipping weignts
2 pounds (0.9 kg). The RPR-4 fits the 179810, 1820 and 1822 It measures 33719
(89mm x 483mm) and the shipping weight is 2 pounds (0 9kg). The RPR-C fits the the
1829-15A. 1004 and VOXI5. It has the same overall dimensions and weight as the RPR-+

The CRMB-931 consists of two bracxets tears! o mount the 90k or 012 ¢lussis o
astandard 19" rack. The bracket mounts measure 323" high ¢133mnv. and shipping
weight is 2 pounds (0.9 kg

A=

University sound decessones are of the highestqualine They are builto
be reliable in the most denaading applications, and. natunally, they
complement the other products listed in this cataloy taithough thes are
useable with other manufacturers equipment. thor Complete vour

installaton professionatlv wih the henet ot these usetul aecessornies




Electronics Specification Charts

Wall-Mount Amplifiers

Phone Input

Tone Controls
Bass
Treble

50 Hz -15 kHz

N/A
-20 dB dB @ 10kHz

50 Hz — 20 kHz

400 Hz 6kHz

N/A
-20 dB dB @ 10kHz

30 Hz -20 kHz

+12dB @50 1z
+13dB @15kHz

50 Hz - 20 kHz

400 Hz - 6kHz -

400Hz-6kHz' ’

+12dB @50 Hz
+13 dB @15kHz

50 Hz - 20 kHz

. 150Hz-20kHz
400 Hz -6 kHz

LGN

806-35W 1100 1120 1140 1160 1110
Power Output 35 watts 10 watts 20 watts 40 watts 60 watts 100 watts
THD @ Rated <2.0% <1.5% <1.5% < 1.5% < 1.5% <18
Output @ 1 kHz @ 1kHz @ | kHz @ 1 kHz @ 1 kHz @ | kHz
Frequency
Response (+2 dB)

50 Hz - 20 kHz
50 Hz 20 kHz
400 Hz - 6 kHz
70°Hz~ 20 kHz
20 Hz ~ 20 kHz

+12dB @50 Hz
+13 dB @15kHz

+12dB @50 Hz
+13dB @15kHz

Signal-to-Noise
Ratio

Phone Input

Music Input

Input Sensitivity/

Hrodn

71 dB
58dB

(all Voltages RMS)

60 Hz, 60 watts

60Hz, 02A

60 Hz, 0.25 A

G0 Hz. 0.4 A

Impedance
Mic 0.5mV/2k Qor 0.5mV/2k Q 0.5mV/2k Q 0.5mV 2k Q 0.7mv:2k Q 0.7mV 2k Q
SmV/47k Q or
50mvV/60082 L
Aux tnput S iromviska ZOmV/280R. | E20mV0R Q. | | M0mV/250kQ 340mv/250k Q
Phone Input I 50mVv/600Q 50mv/600€ 50mV- 6002 70mV/600€2 70mV600Q
. Musiclnput  [300mV/200k$2 [ 20mV/200k2 | 220mV/200kQ [220mV/200kQ - [280mV/200k€2. | 280mV/200kQ
Line Input N/A N/A 50mv/10k 50mv. 10k © 70mv; 10k Q TV 10k
Outputs 4Qand 8Q 4Qand 8Q 4Qand 8Q 4Qand 8Q +Qand 8Q 1Qand 8Q
25V, 70.7V 25V, 70.7V 25V, 70.7V 25V, 707V 25V, 707V 23V 70V
Interlock Booster Amp Booster Amp Booster Amp Booster Amp Booster Amp
Music Mute 30 dB 30 dB 30dB 30 dB 30 dB 30 dB
Protection AC Ckt Breaker Internal Thermal AC Ckt Breaker AC Ckt Breaker AC Ckt Breaker AC Ckt Breaker
Trumpet Protect Breaker Trumpet Protect Trumpet Protect Trumpet Protect Trurnpet Protect
Dimensions
Height 12 000 in (SOSmm) 6.730 in. (171mm) 7.750in. (197mm) | 7.750in. (197mm) | 11.750 in. (298mm) [ 11.750 in. (298mm)
 Width i 10500 in. (267mm) | 16.000 in. (406mm) | 16.000 ifi. (406mm) | 15.250 in. (387mm) | 15.250 in. (387mm)
Depth 4 375in. (lllmm) 3.000 in. (76.2mm) 3.625in. (92.1mm) [3.625in. (92.1mm) { 4.125 in. (105mnn) | +.125 in. {103mm)
. Weight  |141bs (6.4kp) | 81bs. (36kg) 1 101Bs (46ke)  12Ibs 55k 20 1bs. . 1kg) 26 Ibs. (11.9kg)
Power Requirements | 120V AC 120V AC 120V AC 120V AC 120V AC 1200 AC

60 Hz. 0.6 A

6O Hz, 1.0A

* Continuous average sine wave output isometimes mistakenly called "RMS™ power output)
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Wall-Mount Receivers & Tuner

1010 1040 1824 1010 1040 1824
rower Output* 100 watts 40 watts NA Output Level/
THD @ Rated <0.3% <0.3% NI Impedance: L L N
Output @1 kHz @1 kHz Tuner Output |1V 50k Q IV S0k Q2 Shm” k€ traper
. 46 and 80 4Q and 32 N/A
Frequency . , 25V, 0TV 2BV, N
Response (+2 dB): MOH Output  |+4 dBm & 500Q +4dBm € SnQ ~1 dBm @ 500
FM Tuner S0 Hz - 15 kHz 50 Hz - 15 kHz 1 wan & 8Q 1 watt 8 8Q 1 watt @ 8Q
AR A ’ 1 Music Mute 30dB 30 dB N A
200 Hz - 12 kHz NA ;
. A Tunner Section:
Phono Input | 50 Hz - 15 kHz 50 Hz - 15 khz N/A Range 87.5-108.5 MHz 875-108.5 MHiz 88108 MHz
45 Wil ke ut 13002 Balalanced 3002 Balanced 7553 Unbalanced
ivity 3pV v luv
Tone Control(s):
Bass | £16dB@SOHz | +16dBOSOHz | N/A Tone Gencrator o o
Treble | +17dB@ ISkHz | +17dB@ ISkHz | /A Chime Slgnal 800 Hz bngle Strike | 800 Hz Slf’lglc Strike |\ .A
- - velope !Expmefﬁ;al Decay | Exponential Decay | N/A
Signal-To-Noise SirenSignal [J00Hzto 12kHz | 00Hzto 12kHz | N.A
Ratio Siren Sweep Rate |5 H7 (200 msec) 5 Hz 1200 msec VA
NA - ) ,
Phone Input | (6 dB 0B WA Protection AC Ckt Breaker AC Ckt Breaker NA
o Trumpet P-otect Trumpet Protect
Dimensions:

Input Sensitivity/
Impedance:

Phono Input

Mic

Phone Input

Line Input

0.7mV/150Q
90mv/600$2

85mv/10k Q

85mV IUk Q

Height

Power Required
(AC voltages RMS)

12 12) in. (308mm)

12125 in. (308mm)

0.125 in. (156mm)

in (483mm) | 19,000 in. (483em) | 3.000in. (7620
5.000 in. (127mm) 5.000 in. {12°mm) 1.250 in. (31 8mm)
. 3§l»§bs,ﬁ(}6.4kg) WBibs 18k 21bs. (0. 9kg}
120V AC. 60 Hz. 120V AC. 00 Hz. 120V AC, 00 Hz.
125 watts 83 wats 4 was

* Continuous average sine wave output (sometimes mistakenly called "RMS™ power output

Shelf-Mount Amplifier S (MA Ser iCS) (Shelf-mount amps continued on next page)

MA-3554 MA-605A MA-1005A MA-3554 MA-605A MA-1005A
Power Output* 35 watts 60 watts 100 watts Input Sensitivity/
THD  Rated < Lo <1 < 10 IlnM IC;Z(BaJ) 0.3m\ 600 Q 0 3mV 600 Q 0 3mv’ 000 Q2
Output @1 kHz @1 kiz @1k b om0 om! o A b
d ‘ BoovakQ  [sonvAKQ | 30nvARQ
Frequency 30mv +kQ2 S0my +kQ aomv kQ
Response (£2dB) | 80-15kHz 80 - 15 kHz - 15kHz Hray 25mV/47k 52 25mVA4TREY 25mVATRQ
Tone Control(s): .. Allxl‘&Aux 2 | 100mV +kQ 100mV +7k€2 ll)ﬂrm\' +kQ
Bass | +7/-12dB @ 100 Hz +7-12dB @ 100 Hz| +7-12dB @ 100 Hz 0 Teicphone 11",”6"09 W ""?"“ IY’@Q
Treble | +7/12dB@ 10kHz +7-12dB @ 10kHz| +7-12dB @ 10 kHz Power Ampln | 1V 10kQ IV 17kQ IV 1ok €2
signal To-Noise Output Level/
Ratio: Impedance:
Mic1&2 | >0 d > 60 dB > 60dB Preamp Output | IV 1K) IV IkQ NIk
. M3 5dB 55548 355dB i Tape Outpt | 500mV/47k €2 soo::y/m;ﬂ S00mV/47% 52
Phono | > 65 dB > 65 dB > 65 dB Speaker Outputs 19—{2— ,IDQ {Q. -\Q_ 10Q2 :sz f&{ 1n€2
Auxl&Aux 2| 27048 370dB S0dB B VT 23V AT
Telephone | >70dB > 70 dB > 70 dR Dimensions:
i 3000 (03 : )3 S
PowerAmpln | >ROAB >80dB s an Height {Z:U n osmmy | 230 . loRmm 1250 m 11'“*\n.ml
e 2 Width |1650in 40mm) | 1650in. (20mm) | 1650 in. (4200m)
1sic Mute 10 dB H0dB +dB Depth | 1180 Goimmy | i180in (300mmi 11 %0 Cikimnn)
Frotection Fuses (AC& DC) | Fuses (AC& DO | Fuses 1AC & DCI Weight |168%s (T3kg)  |2251bs (10.2kg) | 27.5 ths (12.5kg)
. . . ) B Power Required 1200 AC TV AC 120V A
Continuous average sine wave outpu! (sometimes mistakenly called "RMS™ power output (AC voltages RMSI Sz 155 watts |30 flz owats | S o e T s
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Electronics Specification Charts

Shelf-Mount Amp]ifiers (...continued: for 9000 Series specifications, see page 39)

MA-1506 1790-6A 179810 1800-40 1801-40 1810-100A 1808-60 1811-100

Power Qutput® 150 watts 0 watts 10 watts 40 watts 40 wars 190 wais () watts 100 wats
THD @ Rated <0.05% <2.0% <2P% <1.0% <L <Ly <lir <Lip,
Output @1kHz @1 kliz @ 1kllz @1 kHz 8 1kHz 8 1kHz 4 1kilz a1 kHz
Frequency
Response +2dB +2dB +2dB +2dB +2dB +2dR +2dB +2dB

Power Amp | 50Hz-18kHz 50 Hz— 15kHz 50Hz-15kHz 50Hz- 15 kHz S0 Hz - 15kHz 50 Hz-15kHz W H7 - 13kHz W Hz-15kHz

Mielaput [ ) s ke RS0k | 10H- MR | 10H- 14k
Music Input 30Hz-15kHz 3 Hz- 14kHz Y Hz-15xHz M Hz - [3kHz

Tone Controls - -20dB @ 10kH -20dB € 10 kHz N A
L e | tRein: i zamesonz | Hadsesni | t12dBes0n:
Treble +12dB @10 kHz +12dB @15 kHz +12dB &15kHz +12dB 2]5kHz
Signal To Noise >75dB
Ratio (Master @ max.) 70dB 83 dB
Mic 65dB 05 dB 03dB 03 dB
i v e el 848 B
Aux 70 dB "0 dB “0dB
Power Amp 83dB 83 dB
Input Sensitivity/
Impedance
? SV QY 0SIV/KQ gom\gfsm

e e o e | momvskO
0mv/1k€2 S0mv 1k Q S0m\y 1k 0mv 1kQ
nVEQ o 05mV/%Q - 10SmV/iKQ

>7.5kQ(unbal.)

. or o
SstmviaRQ o o 50mv/4kE: 50mV/ATQ2
e ‘ | 30mviATkQ ] 240mV/ATk Q) 240m\ 17k €2 240mV 47k Q 2H40mV +kQ
VaVAKG  pxmvakQ | ] \ . 2OmVANKEY | 20mV/330kE2
0.775V/10k€2 280mV Tk Q2 20mV TSk Romv "SkQ
. el - WV/SkS2 | MmN | | 200mNTSKS
Output Level/
Impedance
Preamp Out | 0.775V/600Q2 20mV 610 20mV 6002
Feootimpcou | OTBVIROAN | bamdaneonnd Q2 o)
Speaker Outputs | 25V/4.2Q) 34.6V/8€[ 8Q2 1€ 8Q 402 8Q) 1428Q 1Q28Q 180 L2862
0.7V/330 25V,70.7V 2BV, 70V 2BV, 707V BV BV TV BV ALV ANY
Music Mute >00 dB, adjustable 30dB 30dB 33 dB 30dB 3dB
Protection Dual fuses AC Ckt Breaker AC Ckt Breaker AC Cht Breaker AC Cki Breaker AC Ckt Breaker
Trumpet Protect Trumpet Protect Trumpet Protect
Dimensions
Height 5250 in. (133mm) 225000 (57mm) | 3.125in. (794mm) | 3.625 in. (92mm) 3623 in.(92mm) H0004r hmm) | 400 02mm) L0000 L0 2mm)
Wit 190000 (8mm) | 63751 (162mm) | 95001 Détme) | 135001 G3mm) | B35Win GMhmm) | 16625in (4220m) | 16625in (422mm) | 16625in. (420w
Depth » [2.50(? inf (517mm) 53.7301n. (146mm) | 7.0001n. (178mm) 10875 in. (270mm) | 10.8751in. (276mm} 12363 in. AOmmy | 125630 319ma 12503 in. ¢319mm)
Weight | s (4 [ 5hs Uik s Gk 14hs Bikyy - | Wibs Gdke) 281s. {127k 21hs. (10kg) 271s. (123kg)
Rack Mount Kit (Rack mount is std NA RPK-+ RPK-2 RPK-2 RPR-3 KPK-3 RPK-S
(Optional ) feature of this unit)
Power Requirements | 120V AC, 60 Hz. 120V AC 120V AC 120V AC 120V AC 1200 AC 120 A 120V AC
(all Voltages RMS) 2300 (100-240V int'h | 60 Ha, 15 watts (0 Hz 15 watts 60 Hz. 30 watrs O H7 S0 watls o Hz LA COHz in A ArHz T A

* Continuous average sine wave output (sometimes mistakenly called "RMS™ power output)
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Shelf-Mount Receivers & Tuners

1820 1822 MR-355A 1829-15A 1834-20 1841-40 1870-20 1873-40
Power Output* VA NA 35 walts 15 watts 20wt 1wt RIRNSIS Hiw i
THD @ Rated < <10 <Lt <lir <l <o
Output NA NA @1 <tz & 1kHz & 1kHz atkHy a 1 kH/ @ TRy
Frequency
Response (12 dB):
Tuner | FM30Hz-13kHz | FMS0Hz-15kHz | FM8OHz- 15 kHz FM Only FM Only FM Only AM-TM AM - BV
AMS30Hz -5 kHz AMS0Hz -5 kHz
Power Amp 80Hz~15kiz 53 Hz~15KkHz 50 Hz - 15 kHz 50 Hz-15kHz 50 Hz - 1S kHz 50 Hz- 15 kHz
Pagelnput | N A NA NA NA 200Hz - 10 kH2 200 Hz - TokHz 20 Hz - I kHz 20 Hz - LekHz
Music laput ‘| A 3 N/A N/A_ W Hz= 14k 30 Hz- 14 kHz 30 Hz- 14 kHz 0 Hz- 14 kHz
Tone Control(s) NA NA +-12dB@ 100 Hz -20dB € 10kt 2 dB @ 10kH7 20dB & lkHz 0B @ vk 20dB @ nekHy
+7-12dB @ [0kHz
Signal-To-Noise
Ratio 3dB »dB STOdB taux 1& 2) 70 dB “0dB TidB el udl
Input Sensitivity/
Impedance:
Page | N:A A LOV600Q (phore) NA 05mV-2kQ 05m\ 2kQ 03mv 2kQ 0am\ 2k €Q
0.3mV:000 (bl mic) or or or or
3 0mV 47k €2 (unhal mic) S0mV: 1k Q Somv 1k Q) Stmv 1k S\ 1€
l’ L Muske N NA 00mV/AR LG TR 2] 2800V/50k 00 HVskQ 240mV/50k <2 24DmV/50k €2 A0mV/50K
Preamp In/Out | N A VA IV 1kQ 200mV:50k 2 200mV75k €2 200my "Ik 20my TkQ 20mv 3k
Output Level/
Impedance:
Tuner Outpul 1V 30k Q IV 30k Q SomV' ka(upc) 03V Ik 0.3V 3kQ 03V 3kQ2 IRANR 3 9] 0V ARQ
ciker Outputs: | N/A NA& 4€). 3 16C3 402,80 Q80 4Q,8Q §Q 8Q 4Q 80
' BV, 70V BV ION BV 6N BN 2BV, 0N 2V, 0N
MOH Output | N A \a Level Control, 60002 Ve s00Q HiZ. 300 mv HiZ. 30 m\ HiZ. 3\ HiZ am
Music Mute NA NA 41 dB MA s A di dB 0dB
Tunner Section:
Tunning Range
M | 83-108 Mifz 83-108 MHz 88-108 MHz 88-108 MHz #a-100% MHz S TN MHz Re-118 MHz B Jon MH 2
AM | N4 340 - 1650 kHz 323 - 1020kHz NA NA NA Syt Hz - 103k S Hz - I030kH?
Antenna Input | FM 30002 Rdl FM 3000 Bal FM300£2 Bal EM300£2 Bal M08 Bal FM 30042 Bal M 30002 Bal FM 300€2 Bal
AMLow-Z AMTow-Z i AM Low-Z AMlow-Z
Sensitivity | F\I2 v A2y FAIS v AIRITIN RSN FALT EURITY BURITY
AM 0 pY AMS Y AM Ty AM Horpd
Protection Fused Xfr, Fused Nfmr. Fuses (AC& DCH AC Cht Breaker AC Ckt Breaker AC CKt Breaker AC CRI Bredker ACCRC Bredker
Dimensions:
Height | 3.125in (9amm: | 3.125in. ("94mm) £250 10 (108mm? 312500 C94mmi| 36250092 Imnn) AR 2 Imnn | An2im w2 Ty A5l
Width | 9500in. (dlmm). | 95004 Qélmm) | 1630 in. (420mm) 12375 in. Glmm)| 13500 in. (33mm) | 13.500in. (343mm)] 13500 in. 343mm) | 13.500 in. (343mm)
Depth | ~000in. (178mm) | ~000in. (1 ¥mm 1180 in. (300mm) 825000 Clomm | 10875 o | NS Zome| 10sT3m QT | BiNT e (27 mm
Weight | Sths.(23kg) G 42 7kg) 175 Ibs. (79kg) 101bs. (4.5kg) 15 1bs, (6.8kg! 15 1bs. t6.8kg) 15 tbs. 16.8kg) 15 The. t6.8kg)
Rack Mount Kit | R’K-4 RPK-+ RM-3 10 RPR-C KPR-2 kPK-2 KPR 2 RPR-2
Power Required | 120\ AL 120V AC 10V AC, 12V AC 12\ A A DA LA
(AC voltages RMS) O Hz 3 wans 00 Hz S wairs SO0t Hz Tihwatts ol Hz, 25 watts 0 Hz, S s vy S w s sz St SRR VARG

ous verage sine wave output (sometines mistakenty called "RMS™ power outputs
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Electronics Specification Charts

Utility Amplifiers

581 582 583 703 1701 1702
Power Output 8W@4Q swWa4Q 8W@4Q 1w @8Q 1Wa@asQ 1Wa8Q
(Watts*) 5Wa8Q 5W @ 8% S5W@8Q 3mW @ 3500Q2 3 mW @ 50082 3 mW @ 50082
THD @ Rated
Output <0.3% <0.3% <0.3% <0.3% <0.3% <0 3%
@ 1kHz @ 1 kHz @ 1 kHz @ 1 kHz @ 1 kHz @ 1 kHz
Frequency +2dB +2dB +2dB +2dB +2dB +2dB
Response 50 Hz - 15 kHz 85 Hz - 15 kHz 60 Hz — 12 kHz 30 Hz - 20 kHz 30 Hz - 20 kHz 30 Hz - 20 kHz
Signal to Noise
Ratio 75 dB 70 dB 56 dB 65 dB 65dB 65 dB
Input Sensitivity/
Impedance 50mV/47k Q 50mV/10k Q 0.5mV/2k Q 0.5mV/2k Q 30mV 47k Q 50 mV/10k Q
or or or
50mVv/1kQ Smv/47kQ 5mVv/47kQ
Output Impedance 32Qu8Q 3.2Q108% 32Q108Q 8 and 500Q2 8 Qand 500Q2 8£2and 5000
Dimensions
Height 6.125 in. (156mm) |6.125 in. (156mm) | 6.125 in. (156mm) | 5.000 in. (127mm) | 6.125 in. (156mm) | 6.125 in. (156mm)
: )| 3.000 in. (76.2mm) § 3,000, (76.2mm)
) | 1.250 in. (31.8mm) | 1.250 in. (31.8mm)

. O |20 00
Power Requirements | 24V DC @ 400 mA |24V DC @ 400 mA | 24V DC @ 400 mA | 120V AC, SW, 60O Hz | 12V DC @ 300 mA 12V DC @ 300 mA
(AC values are RMS) 60 Hz, 5W

* Continuous average sine wave output (sometimes mistakenly called “RMS™ power output)

Telephone Interconnect & Other Accessories

VOX-15 ACR1 TM-2, TM-2P,TT4A (TLA-25, TIA-70 | TL-600 TRG, TSA TAP IP-3A
Outputs 15W into 45€2 or Aux:5dB>ref. WL | -20 dBm into 47k €2 [Aprox. ( dBm 1x 150 0r 600€2 or +4 dBminto 6005 | 13 dBminto 60€2 | 3dB loss & 6XE€2 -zene
15W into 25V line Mic: 20 dB <ref. Ivl. | -40 dBm into 600 CX* @ 500- 6502 1x 150 or 05 dBm ino ACE | 1V into +kQ JdBloss @ 1302 3-00ne
@<2%THD +0dBm into 47k Q2 2x1500r 3002 1V into 4°k€2 (hotn 3 output zones
Inputs S0mv/500-600Q2 | 0dBm@60Qct | +4dBm @ 600K et [TLA-25: 25V line | +12 dBm max & 10-130V @ 20-00Hz | R phone input | +4 dBm max. € 600€2
TLA-70:70.7V line | 600€2 10-150V @ 15681zt 30 mA DC max
Freq. Response 300-3kHz(+2dB)*| 100- 10kHz (£ 1dB) | 50-15kHz (£ 2dB} |[50-15kHz (£ 2dB)| 100- 15kHz @ OmA? | 480 600 Hzto 100 - 20 kHz 1% 1B | 300 - 8 kHz i 2dB
300-15kHz @ S0 mA+ | 1000 123 Hz =
Other 55 dB S/N ratio 4ADPDT contacts | Adjustable level on 1400V DC isotation Ringrate 459Hz 71 | Z4or48V Talk Bat | Activate fregs 097 Hz
™-2p Dial tone detect 400Hz | 18- 30mA loop curr. | T HzZ 832 Hz ML 2
Dimensions:
Height | 3.125in. (79.4mmn) 2500 in. (63.5mm) | 2000 i, (50.8uut {1,000 in. 25 4nund | 3875 in. 198.4uun) 0.123 . (130uum 0.123 i emm) 0,730 0. ¢ 239 mm
Width | 1238in. 314mm) 3500 . (B89mm) | 3875 (98.4mm) {3875 in. (98.4mm! | 2000 in. 150.8mm) 3000 in. 6.2mm! 300010 Th2mmy | 105000 Q20 mmy
Depth | 8.250 in. (210mm) 5.125 in. (130mm) 1000 in. (254mm) J2.000 in. (30.8mm) | 1.000 1. 125 4mm} 1.250 1n. 131 ¥mmy 12300 A smmd | 37301 (93 3mmy
Weight | 81bs. (3.6kp) 21bs. (0.9kg) 1h 0.43kg) 1 1b.(0.43ke) 15 ths. 16 8kg) UIb(TRGE 21bTS4r 1 2Ths (ke he 1] kg
Power Required 120V AC 120V AC A Approx. 2mW 120V AC Ringer Equivalents 120V AU 120 AC o Hz 0 133
(AC voltages RMS) 00 Hz. 40 watts 00 Hz. 5 watts from spkr. line 00 Hz S0 waits [RGB TSA L3 | SoneHz o2 A or 220 DC 4 mA
Notes * Contoured for Relay, sensitivity * Low-level output tE£1d3 response S TRG TS IADPD T reliv Achate Pordltd
phone line 20mV @ 25 kHz on T™-2 oalv: TI-44 1Amp SPDT relay dicate bop current. | zones
same a5 TM-2 but in inTsA High-Zout v ad
octal plug in package
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