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Dutch Mill Bulbs originated fundraising-with–flower bulbs over 50 years ago. Our fall and spring fundraising 

programs offer easy-to-sell and easy-to-grow varieties of bulbs and bare root perennials. We’ve helped 

tens of thousands of groups exceed their fundraising goals with our guaranteed-to-grow product and 

“no hidden cost” flower bulb fundraising programs.

Dutch Mill Bulbs is the perfect fundraiser for your group. Schools, PTA’s, PTO’s, sports and athletic teams, 
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value, quality and reliability. You can count on us for your most successful fundraiser ever! 

1.800.533.8824 | dutchmillbulbs.com

• Earn at least 50% profit on each sale!

•  Free Sales Brochures
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•  No Hidden Costs!

• Prizes and Cash Rewards!

• It’s Fun! It’s Easy!
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I have an admission—I put up my Christmas trees (all four of them) at some point in October, 
when I crack and just can’t wait a moment longer. I haven’t been able to make it past  
Halloween in years, so I was delighted when Tim Burton’s Nightmare Before Christmas 
gave me a way to combine the two in decorations throughout all of October.

Along with this potentially unhealthy fascination with starting Christmas in late fall, I also 
love Christmas music…anytime, anywhere, at any point in the year. Many of my friends and 
family, on the other hand, sternly remind me that Christmas music is for Christmas-time, and 
Christmas-time does not start until after Thanksgiving (or so they claim).

In The Wall Street Journal’s “Do You Hear What I Hear?” Daniel J. Levitin explores the 
atavistic desire to hear familiar songs and the psychological effects of Christmas songs—
including why some people find them incredibly annoying.  Noting that music is part of our 
history as a species as a “shared cultural experience,” Levitin explains that we have always 
coupled music with ritual. He believes music was an inseparable part of our community 
building, enough so that our brains release oxytocin as we sing together, increasing our 
feelings of social bonding and mutual trust.

Speaking of the ubiquitous holiday music that will assult us like “sonic wallpaper” as we  
go about our driving, shopping, and any other –ing words this holiday season, Levitin 
writes, “No holiday music is more annoying than the piped-in variety at shopping malls 
and department stores. Can science explain why the same song we enjoy singing with 
relatives or congregants drives us to visions of sugar-plum homicide when it blares across 
the public-address system at Chez Target?”

Despite the warm and fuzzy history of holiday sing-a-longs, he believes our brains will 
immediately become frustrated when we know exactly what comes next. He suggests 
holiday carols can become annoying because, while our brains crave predictability and 
familiarity, those qualities have to be balanced with surprise and novelty. As such, songs 
that are initially and immediately appealing to us on an evolutionary level will likely not be 
the songs that provide lifetimes of listening pleasure.

Dr. Ron Friedman, in Psychology Today, explains it this way: “When we first encounter a 
song we like, we tend to enjoy it more with repeated listening, but only up to a point. After a 
while, our enjoyment peaks and then dips precipitously. It’s at this point that we experience 
a growing sense of annoyance with each subsequent playing.” In other words, if you find 
Christmas songs unpleasant today, you are likely to find them even more annoying this 
time next year.  Dr. Victoria Williamson, who studies the psychology of music at University 
of London, notes that we might like a piece the first time we hear it, and like it more and 
more on subsequent plays—yet, eventually, we hit a peak, the psychological impact known 
as the “mere exposure effect.” That is when we have overheard a tune, and boredom and 
annoyance set in as the repetition starts.  

Williamson also explains that holiday music heightens whatever we already feel about the 
holiday. People who feel stress about upcoming holidays—whether they are concerned 
about money or travel or even visiting relatives—may find the musical reminders to be 
highly unwelcome. Those approaching the holidays in a more receptive state might get 
a boost, however, from the happy associations triggered: the religious significance, child-
hood memories, or family gatherings.  Maybe that’s why I welcome Christmas music at any 
point in the year and why my neighbors are likely to see blinking lights and wreaths when 
they bring their kids Trick-or-Treating.
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OF THE SEASON
RECORDING A HOLIDAY  
ALBUM OF YOUR OWN

If your choral program is like mine, 
you have more than a few holiday 
traditions that happen every year.  
This year at North Central High 
School in Indianapolis, Indiana, we 
decided to capture some of those  
traditions and create a few new 
ones by recording a holiday album 
with our choir, the Counterpoints.

Joyful Sounds
MORE

by Michael Berg Raunick
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Joyful Sounds continued

Creating a Track List
One of the first challenges we faced was choosing 
the songs that would be on the album. We started 
by choosing the traditional Counterpoints holiday 
songs that needed to be on the album.  
After we selected those, we used the album as  
an opportunity to have several brand new 
arrangements done just for us.  

We also included on our track list a place for 
an original Counterpoints holiday song. This was  
a big undertaking, but proved to be incredibly 
special. One of our alumni, arranger Garrett 
Breeze, and I worked together to write lyrics that 
referenced some of the traditions of the group, and 
the “family of friends” that they create each year.

Sacred, Secular or Both?
We spent a lot of time discussing what to do about 
including sacred texts on this holiday album.  
There aren’t any rules at North Central about 
what we can or can’t perform, but as a member of  
the Jewish faith myself, and teaching at a diverse 
public school, I always work to be aware of the 
variety of backgrounds of our students and  
community.  I want to be able to perform some of 
the great Christmas music that’s out there, but I 
also never want a student from a different tradition 
to feel like our concert (or in this case, our album) 
isn’t meant for them or their family.  
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It all begins with a song...
...and a Winning Arrangement!

Jeffrey Bowen has 28 years of arranging and writing experience.

Check out Music Arrangement Services, Inc. on Facebook
www.showchoirmusic.com  •  615-491-2187  •  songsrus@showchoirmusic.com

Complete Scores  •  Always L icensed  •  Orig inal Arrangements

Workshops  •  Adjudicat ion

H U N D R E D S  O F  E X I S T I N G  T I T L E S

In the end, we decided to include a few texts 
that told the story of the holidays.  This included 
“The First Noel, “Still, Still, Still,” and the traditional 
Hebrew song “Maoz Tzur.” Garrett and I wrote 
these arrangements in a more traditional choral 
style, which gave a nice balance to the album and 
gave the students the opportunity to sing about 
the actual meaning of their holidays—and allowing 
us to create some excellent arrangements of these 
beautiful melodies.

The Recording Process
Our goal was to release this album by Thanksgiving,  
which meant that we had a very early start to the 
holiday season.  To meet our deadline we had 
to set a recording date in mid-October, and that 
meant an early August start to the preparation 
process. As you might expect, the kids loved 
getting to start the year with this holiday music, 
but as November rolled around they couldn’t quite 
believe that we were still singing it!

On the recording day with the students we 
booked a full 8 hours in the studio and made a 
very strict plan for how much time we would spend 
on each song.  The kids were performance-ready 
when we went into the studio, but it is amazing 
how many details those microphones can reveal. 
It was a long day of singing, but the kids did a 
great job and gave us great material to work with.
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Joyful Sounds continued

After everything was recorded, I 
didn’t expect what a long process mix-
ing the album would be.  The mixing pro-
cess took almost two full days of work to 
complete.

On each song we not only had to 
select the best takes, but we also had 
to do a lot of work choosing which 
microphones gave us the best clarity of 
diction, tuning, and tone quality, and the 
correct combination was rarely the same 
for two different songs. 

How Much Did This Cost?
Including copyright of new arrangements, 
arranging fees, mechanical rights, studio 
time, and production costs the entire 
project cost approximately $10,000 to 
complete.  

To help cover these costs we created 
a Kickstarter campaign that ran at the 
beginning of the school year.  We offered 
lots of incentives like free copies of the 
album, free tickets to our end of the year 
show, and even a live performance at a 
holiday party for people who gave $500 
or more.  We set a goal of $5,000 and 
made almost $6,000 through donations 
of family, friends, and alumni.  Our hope 
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is that we can recover the rest of the cost 
(and perhaps even make a little money) 
through album sales during the holiday 
season.

Making a Joyful Sound
Recording the album was a great opportunity 
for the kids to learn about the professional 
recording process, and the final product 
is something that we are all really proud 
of.  I would highly recommend this type of 
project as something that your kids can 
get excited about, and an opportunity to 
capture some of the holiday traditions  
that your community holds dear.  If you’re  
in the Indianapolis area during the holidays, 
feel free to stop by and pick up a copy at 
one of our performances.

NOW LOCATED IN 
NASHVILLE, TN

We are proud to help show choir directors 
produce high quality shows while staying  

within their budget.

WE OFFER:

WEBSITE: breezetunes.com    

E-MAIL: breezetunesproductions@gmail.com 

• New Arrangements
• Previously Used 

Arrangements
• Help with Show Design

• Rehearsal Clinics
• Show Band Workshops
• Judging at Competitions
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Light emitting diodes, or LEDs, have 
been around for the last fifty years but 
only became a viable lighting source 
in entertainment lighting in recent 
years. The first commercially available 
LEDs combined three base elements  
(gallium, arsenic, and phosphorus) to  
produce a dim red light when an electric 
current was passed through. It was  
not until the 1980’s that the evolution 
of LED technology took off at a  
furious pace. Today, LEDs find uses 
in a variety of applications and  
seriously challenge the incandescent 
and discharge lamps that have been 
the mainstay of stage lighting. They 
not only offer the opportunity to create 
effects that could not be produced 
with lamps but are eco-friendlier than 
their traditional lighting counterparts.

LED
LIGHTING

101
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Why Go LED? 
LEDs offer a number of huge advantages 
over traditional light sources. First are their 
well-publicized long life, and the luxury of 
color mixing to create any shade or hue in 
the spectrum by typically mixing red, green 
and blue or red, green, blue and white. With 
RGB mixing, over 16 million colors can be 
created. With RGBW mixing, the number of 
possible colors is in the billions. This kind 
of flexibility used to only be available to 
lighting professionals using very expensive, 
high-power, intelligent fixtures. Without the 
need to replace lamps or gels, maintenance 
of an LED-fitted fixture is by far easier.

Another big plus of LEDs is the ability 
to generate light without much extraneous 
heat. As anyone who has ever been on 

stage underneath a few dozen PAR cans 
would attest, the heat generated by halo-
gen and discharge lamps can raise ambient  
temperatures over 150 F (80 C). This doesn’t 
happen with LEDs. Casings and lenses remain 
cooler to the touch even after hours of use. 
LED-fitted fixtures can therefore be moved 
sooner after being powered down, a huge 
plus for mobile applications. And you stay pretty 
cool under the lights, even at close range.

Moreover, LED-fitted lights draw very 
little power in comparison to traditional fixtures. 
While a standard 20-amp circuit will only 
be able to accommodate four 500-watt 
PAR fixtures, the same circuit can power 
over 35 CHAUVET COLORado™ 1 wash 
lights, for example, as each draws only 51 
watts while offering a comparable output. 
Low power consumption allows DJs to use 

more fixtures on a single circuit and reduce 
their carbon footprint at the same time. And 
because LED-fitted fixtures weigh less, tak-
ing additional effects to a gig is a lightweight 
proposition. 

Beyond the Marketing Fanfare 
The popularity of LEDs and the world of 
new possibilities they open are not immune 
to exaggerations and confusing marketing 
statements. First, not all LEDs are created 
equal and wattage is not the primary  
indicator of an LED’s output. The output, or 
brightness, of an LED is measured in lumens 
and depends on the drive current, its origin 
and the temperature. Intensity of LEDs of  
the same wattage varies, from manufacturer 
to manufacturer, from bin to bin. To keep  
fixtures in the same line fairly constant in their 
output, reputable manufacturers typically 
buy LEDs in a narrow range of neighboring 
bins. If not, you will see quite a difference 
in the light output of units within the same 
line. Using multiple LEDs in each fixture also 
helps reduce variations in output from one 
fixture to another in the same family.

Another possibly confusing statement 
is the familiar claim that LEDs last tens of 

LED 101 continued

With RGBW mixing, the number of possible colors is in the billions. This kind 

of flexibility used to only be available to lighting professionals using very 

expensive, high-power, intelligent fixtures.



 DECEMBER 2015 17productionsmag.com

thousands of hours, with up to 100,000 
hours being often cited as the average life. 
This statement is not false but keep in mind 
that while LEDs do not “fail” and come to a 
sudden death as conventional bulbs, over time, 
their output tends to decrease. Also, their  
intensity lessens with increases in temperature. 
At 2120 F (100 0C), for example, you will 
generally see an average of 45% decrease 
in the intensity of a red LED, a 13% decrease 
in green and a 17% decrease in blue 
compared to the output of those same LEDs 
at 770F (250C). Of course, because of the 
variations in today’s LEDs, these percentages 
are approximate and can vary from LED line 
to LED line. The bottom line, however, is, if 
you want your LEDs to last, keep them cool. 
And check that your fixture is properly built to 
dissipate heat. Another misconception about 
LED-fitted fixtures is that they are all capable 
of color mixing. You should not assume that 
an RGB light is an RGB mixing light.

Advantage: LED 
Overall, however, you’d be hard pressed to 
make a case against the use of LEDs when it 
comes to mobile applications. From portability 
to savings in power and the ability to run 

Photo by Susy Shearer Photography

MOVING LIGHTS  •  LED SPOT AND WASH FIXTURES  •  ATMOSPHERIC EFFECTS  •  CONSOLES  •  FOLLOW SPOTS  
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fullcompass.com
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LED 101 continued

multiple units off one circuit, from the 
originality of new and eco-friendlier 
effects to the flexibility of color mixing 
(when available), LEDs open a world of 
creative possibilities in ways that we 
could only dream of before.

What is an LED? 
LED stands for Light Emitting Diode. Unlike 
incandescent lamp, an LED generates  
very little heat because it doesn’t have 
a filament that requires heat in order 
to glow. Instead, LEDs produce light by 
way of the forward-biased movement of 
electrons in a semi-conductor material 
that releases photons (A photon is the 
smallest amount of electromagnetic 
radiations, usually in reference to the 
visible light range, and it behaves like 
both a particle and a wave.)

What is RGB Color Mixing? 
RGB stands for red, green and blue, 
the three main diode colors used to 
create millions of other colors. We all 
remember mixing colors as kids to get 
new shades. When we download Jpeg 
images, we are also looking at the result 

of color mixing. Similarly, television and 
computer monitors use pixels to change 
and mix colors and create the images 
that you see. In LEDs, mixing red, green 
and blue to varying degrees allows 
endless color combinations for a wide 
variety of applications.

The LED Advantage 
• Stay cool: LEDs generate much less 

heat than PAR cans or traditional lamps.

• Go green and save some green: 
LEDs do not consume a lot of power. 
They are much more eco-friendlier 
than traditional lamps. In general, you 
can link dozens of units in just one 
single circuit.

• No worry about fragile bulbs and 
lamp changes: LEDs last much longer 
than traditional bulbs—usually 
between 50,000 to 100,000 hours.

• No need for gels: LEDs offer a myriad 
of color possibilities without the need 
to use gels, as in traditional PAR cans.

• Lighter weight = More Portability + 
Easier setup.
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Information Courtesy of ProSound and Stage 
Lighting. PSSL or PSSL.com as we have become 
to be known has grown to one of the largest and 
most respected sources of professional audio and 
lighting equipment in the United States. We are 
Professionals who leverage the latest technol-
ogies in sound and lighting to deliver increased 
speech intelligibility and music fidelity, energy/
electricity savings and unlimited color options 
thru LED sourced lighting, and excitement to any 
visual or audio application since 1976. 

• Efficiency: LED washes produce colored 
lights more efficiently

• More colors: LED washes produce  
millions of colors with RGB mixing

• Longer life span: LEDs last between 
50,000 and 100,000 hours compared  
to just thousands of hours in a quality 
discharge lamp

Silent operation
No duty cycle: Because they generate very 
little heat, well-built LED fixtures are less 
prone to overheating, eliminating the need 
for duty cycles.
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Rugged, lightweight closed-back design reduces external noise  
while high-performance drivers deliver a clear, accurate sound.

Ideal for recording, on-stage and live-monitoring applications.

productions_091715_1149_VU-Headphones-HALF.indd   1 11/13/15   1:42 PM
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IT’S SO EASY
At World’s Finest® Chocolate, we 
pride ourselves in providing the easiest 
fundraising program in the shortest 
amount of time. Our dedication to 
the art of fi ne chocolate making has 
resulted in the sale of over 6 billion 
chocolate bars, and helped organiza-
tions raise over $3 billion. We know 
how important these dollars are to 
your schools, athletic teams, service 
organizations, charitable causes and 
not-for-profi t groups, which is why we 
make the fundraising process so easy 
and convenient.

Our hands-on fundraising team at 
World’s Finest® Chocolate partner 
with you to ensure fundraising success 
for your group. They help you determine
the right product, quantity, timing, and 
incentives to reach your goals. They 
are passionate about fundraising and 
are determined to set you up for success.
This is one of the main benefi ts
that set World’s Finest® Chocolate 
apart from other fundraisers. We give 
you the personalized service you 
need to guarantee success. Search 
now for a local World’s Finest® Chocolate
sales representative near you.

The delicious premium quality of our 
chocolate products also makes the 
selling process easy. Your friends and 
family will beg you to continue your 
fundraiser because they can’t get 
enough of our delicious chocolate. 
From the bright carrying case to the 
highly-desirable reputation of our 
brand, the chocolate practically sells 
itself! Our fundraisers are done within 
just two weeks and unlike any other 
time-consuming fundraising options, 
you don’t need to recruit a large 
number of volunteers!

F U N D R A I S I N G  B E N E F I T S

                                       JUST THE WAY YOU LIKE IT
                             After over 70 years in business, World’s Finest® Chocolate 
                               knows that when it comes to fundraising, one size does not 
                                  fi t all. For this purpose, we offer a variety of ways that you 
           can tailor a campaign to fi t your specifi c needs. World’s Finest® Chocolate 
    offers $1, $2, and higher priced fundraising programs to allow you to fi nd the 
best fi t for your organization and community. Even if you are working with dietary 
restrictions like gluten free or peanut free, there’s a chocolate treat for everyone to 
   enjoy. To appeal to the particular tastes of your supporters, you can even create 
       your own $1 or $2 variety pack, where you can choose your own mix of 
           fl avors within the box. In addition, you can even personalize the 
                fundraiser with your group’s name, photo, logo, and fundraising 
                      message, free of charge.* With all these great benefi ts, it’s easy to
                                  see why World’s Finest® Chocolate is the best choice 
                                                              for your next fundraiser!

restrictions like gluten free or peanut free, there’s a chocolate treat for everyone to 
   enjoy. To appeal to the particular tastes of your supporters, you can even create 
       your own $1 or $2 variety pack, where you can choose your own mix of 
           fl avors within the box. In addition, you can even personalize the 
                fundraiser with your group’s name, photo, logo, and fundraising 
                      message, free of charge.
                                  see why World’s Finest
                                                              for your next fundraiser!

                                       JUST THE WAY YOU LIKE IT

*minumum and lead times apply
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Conventional wired microphones 

convert sound into an electrical 

audio signal that is sent to the 

sound system through a cable. 

Live music stages that are crowd-

ed with cables from microphones 

for vocals, guitars, drums and 

other instruments can become 

a snake pit of overlapping wires.

Wireless microphones convert audio signals 
created by microphones into radio signals, 
which are sent by a transmitter through the air 
to a receiver. The receiver converts the radio 
signals back into audio signals which are 
then sent through the sound system. They 
eliminate the need for cables, so you’re no 
longer tethered to a sound system or tripping 
through messy performing environments.

With continuous technological advances 
and improvements in sound quality and 
reliability, wireless microphones are more 
affordable and popular than ever. Their 
potential uses go far beyond the stage. You 
can find wireless microphones anywhere a 
performer or presenter wants true freedom of 
movement.

SIMPLICITY: Set up and go for it. Your stage 
is cleaner and your mics are less intrusive, so 
you can concentrate on your performance.

MOBILITY: Be even more expressive. Wire-
less microphones cut you loose wherever 
you perform.

VERSATILITY: Multiple microphone choices, 
system configurations and features mean 
wireless systems can adapt to nearly any-
thing you do and any place you go.

INTRODUCTION TO  

WIRELESS  
MICROPHONE  

SYSTEMS
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Key Components 
Wireless Microphone Systems range from 
simple to sophisticated. But they all include  
various combinations of these key components:

Transmitters: Convert the audio signal from 
the microphone to a radio signal. There are 
two types:
Handheld Microphone Transmitter – Combines 
handheld microphone element and transmitter 
in one unit.
Bodypack Transmitter – Wearable unit with a 
connector that accepts microphones or guitar 
cables.
Microphones (for Bodypack Transmitters): 
Headworn, lavalier and instrument microphones 
ideal for a variety of vocal and instrument 
applications

Receivers: Modules that receive radio signals 
sent from transmitters and convert them 
back to audio.

Transmitting
Two types of transmitters—handheld or 
bodypack–convert audio signals to radio  
signals so they can be sent, without a cable, to 
a wireless receiver at the mixing console.
Handheld Microphone Transmitter: This micro-
phone/transmitter integrates the transmitter 
into the microphone handle, so both functions 

are contained in one unit. Like conventional  
wired microphones, wireless handheld vocal 
microphones are tailored to meet diverse  
performance vocal requirements and musician 
preferences. Many different choices are available.

Bodypack Transmitter: Lavalier, Headworn 
and Instrument Microphones, as well as guitar 
cables, must plug into a Bodypack Transmitter 
to send their audio signals. Sleek, lightweight 
bodypacks can be easily clipped to clothing or 
a guitar strap.

Headworn Vocal Mic: Rugged, comfortable, 
easy-to-position headsets provide superior 
voice pickup in any active user setting.

Lavalier Vocal Mic: A range of sizes combine 
low visibility with high-quality professional 
audio. They provide full, clear sound for speech 
applications.

Clip-On Instrument Mic: A versatile solution 
for high volume wind, brass and percussion 
players. Gooseneck and clamp ensure secure 
fit and positioning.

Guitar/Bass Cable: Connects any guitar to a 
Bodypack for wireless performance.

Receiving
Wireless receivers convert RF signals sent 
from a Handheld Microphone Transmitter or a 
Bodypack Transmittter back to an audio signal. 

They come in these receiver configurations:

Single Channel Receivers:  This is the most 
common type of receiver. Receivers usually 
have XLR and ¼” audio outputs for connec-
tion to a variety of devices. Units may be 
free standing or rack-mountable and are 
typically AC-powered. Indicators for power 
and signal levels may be present. Diversity 
receivers utilize two antennas, which may 
be removable or permanently attached.

Multi-Channel Receivers: This type provides 
two or more channels of wireless, allowing 
multiple users to be wireless. These systems 
generally come with various transmitter 
combinations. Common options are dual or 
quad receivers.

Portable Receivers: These resemble portable 
transmitters externally; they are charac-
terized by small size; one or two outputs;  
minimal controls and indicators, and are  
typically battery powered. Portable receivers 
are great for mounting directly to a  
camcorder or DSLR camera.

Guitar Pedal Receiver: This receiver type is 
designed with the guitarist or bass player in 
mind. It mounts on a pedal board, and can 
be powered by the pedal board itself.

Wireless Microphone continued
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Setup: Vocals 
This wireless system setup example follows the wireless 
signal path for common vocal system configurations 
using a handheld microphone. A handheld wireless 
setup is great for performers who want a handheld 
vocal microphone that’s not connected to a bodypack 
transmitter. 

Concept Guide
These technical and operating concepts help define 
how a wireless microphone system functions and which 
is best suited to a specific application.

ANALOG OR DIGITAL
Analog systems utilize proven radio technology that 
offers quality audio performance and high channel 
count, even with entry-level systems. Digital systems 
feature exceptionally clear audio, but potentially fewer 
on-air channels. High-end digital systems, however, 
offer the best of both worlds, combining superb audio 
with the ability to use many wireless systems in crowded 
RF environments.

Frequency Ranges
Every wireless microphone system transmits and 
receives audio on a specific radio frequency, known  
as the operating frequency. These frequencies are  
typically divided into these bands, or ranges.

The UHF-TV Band – Unused television channels in 
this range are available for wireless microphones and 
other wireless audio devices. Most cities have a signifi-
cant number of television stations and the largest cities 
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may also have public safety operations, but 
there are sufficient unused television channels 
available for most wireless users to find a clear 
channel. However, this spectrum is becoming 
increasingly crowded. Users may be licensed 
or unlicensed in the UHF Band.

Multiple frequency range options are avail-
able throughout the UHF band, and the best 
one to use will vary from city to city. In order 
to determine the best range for your area, you 
may want to consult with the manufacturer. The 
900 MHz Range – This band (specifically, 902 
– 928 MHz) offers additional channels outside 
of the TV channel range. Users are allowed to 
operate without a license in this range. There 
are several high quality wireless microphone 
systems that operate in this range, most of 
them fully digital. 

The 2.4 GHz Band has attracted some interest 
for wireless microphone use. Advantages of 
this band are: worldwide, license-free opera-
tion, and very short antennas, but there is some 
potential for interference from Wi-Fi devices. 
This band is great for users who only need a 
few channels of wireless, but for applications 
with many channels of wireless, the UHF-TV 
band may be preferred.

Frequency Selection
Fixed Frequency – Fixed-frequency systems 
are pre-set to their operating frequency and 
cannot be changed by the user. They are  
suitable for use in one particular area or installation, 
but due to their limited capabilities are not  
commonly available anymore.

Frequency Agile – Frequency-agile (tunable) 
systems allow users to quickly change frequen-
cies to avoid local TV channels, other wireless 
users, or other interference sources. Most 
modern wireless microphone systems offer 
some degree of frequency agility. 

Tips! Many newer wireless systems include 
easy to use features, such as Scan and Sync 
which quickly and easily sets up the system with 
a clear channel. Some wireless manufacturers 
have online tools and resources such as  
wireless frequency finders to help users find 
the best frequency for their location.

Using Multiple Wireless Microphones
Each microphone needs its own frequency 
to operate and transmit properly. So it is not 
possible to use two wireless systems on the 
same frequency in the same venue or to 

use two wireless microphones with just one 
receiver (unless you are using a dual-chan-
nel receiver).

The individual frequency used by each 
microphone requires a certain amount of 
space within a particular frequency band. 
When two wireless systems are used 
together, the frequencies must be separated 
by some minimum amount that depends on 
the design of the system. If frequencies are 
set too close, microphones will compete with 
each other, and each system will experience 
noisy interference and/or sound dropouts.

As more transmitters and receivers are 
added to a particular setup, interaction 
between frequencies increases. This interaction 
produces more interfering frequencies 
that need to be avoided. More advanced 
wireless systems offer greater frequency 
selection, flexibility and the ability to  
combine more receivers and transmitters to 
serve more users. Many of these systems 
offer pre-configured groups of compatible 
frequencies to accommodate multiple users, 
as well as software that can scan for the 
clearest frequencies in any one particular 
location.

Information provided courtesy of Shure. Learn more by reading “Wireless Microphone Systems: Selection & Operation Guide.” This booklet provides greater technical 
detail about specific wireless microphone systems, components, frequency selection, usage applications, setup suggestions and system expansion. You can down-
load a PDF of this guide at: http://www.shure.com/americas/support/downloads/publications.

Wireless Microphone continued
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