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Conference
of the Year...
Nashville
by Jeff Bowen
This year it will only seem like IPS
has come to the USA when members of
the planetarium community and impressive vendor demonstrations converge on
Kris’s new place in Nashville.
Bowen Technovation will
have a major involvement
in this year’s joint SEPAWAC conference. You will
witness our newest generation AstroFXAudio,
A s t r o F X C o m m a n d e r,
AstroFXAurora LED lighting, and Instructional/Event
Presentation systems in full-tilt use
throughout the conference. The new
Sudekum 62’ dome by Astrotec provides

Moving From
Montana
by David Bennewies
I’ve been working with Bowen
Technovation since
October, but have
known Jeff and his
company starting
fourteen years ago
when I signed on as
the planetarium tech
at the Museum of
the Rockies, Taylor Planetarium, in
Bozeman, Montana. The products and
services offered at Bowen have changed
over the years as the industry changed,
but one thing that has always remained
the same is Bowen’s dedication to the
planetarium community.
When I was the Planetarium Manager at
Taylor, all I needed to do was look around

(317) 863-0525

the perfect place for you to see, hear, feel,
taste... well, ok not taste..the intensity of
the immersive BT systems in action. The
AstroFXCommander system controls every light in the theater and runs the terrific new Goto Chyron and the Digistar
3 SXR systems while providing Kris,
Drew, and their gang control over
AstroFXAudio audio levels and all
video-audio playback devices.
Bowen staff
members, Mark
Trotter (formerly
LA Tech, Shreveport Sciport and
N.O. Audubon Nature Center planetariums)
and
David Binnewies
(formerly Taylor Planetarium @ Museum of the Rockies and US Marines),
will be present in the theater and exhibit
hall with hands-on planetarium and exmy office to see this. Be it a tote bag from
a conference Bowen sponsored sitting in
the corner, the Mystery of the Missing
Seasons script on my desk which was for
the Saturday morning children’s show,
or the AstroFX 1.1 media player manual
in the bookshelf, the Bowen logo was all
around.
There are many companies that provide
video, lighting, sound systems, and media content, but it’s the long term relationship between its planetarium customers and the Bowen staff, including others like myself who have a planetarium
background, that makes the difference.
From designing entire theaters to choosing a wireless mic, the staff at Bowen
understands what it takes to present
shows in a planetarium. After the installation, chances are when you call for customer service, not only will you talk to a
person and not a machine, but more than
likely you’ll be speaking with the per1
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hibit equipment setups and touchschreens
that you can poke, prod, hear, feel, taste...
ok, not taste... but you get the idea. I’ll
drop in and out thru the event since the
massive Infocomm show is in Orlando
the same week and Jeff Norris, Dan
Ritchie, and I are committed to meeting
with major manufacturers.

Outside the planetarium you’ll see
exhibits that we were brought in to design in cooperation with Ralph
Applebaum Associates (NY). Whether
you spend time with the Spin Browser,
the Magic Planet, playing with the Drop
Tower or the Solar System interactive;
you’ll see, touch, hear... ok... experience
the design work of Jeff, Dan, Jeff (the
other Jeff), and Mark.
...continued on page 7...
son who helped install your system, or
the one who painstakingly tested various
equipment to find the products that work
best in your theater. The same is true for
all of Bowen’s customers, including museums and science centers, libraries, convention centers, etc.
It wasn’t easy moving from the dark skies
and wide open spaces of Montana, and I
must say I’ve been a bit spoiled, but joining the team at Bowen was not a difficult
choice to make. I get to work on exciting
projects all over the world with a dedicated staff, and I still get to work with
the great people outside this company that
make up the greater planetarium community. Now, gotta go get the new control
system ready for Egypt.
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Suppressors
and
Conditioners
and
Sequencers.
Oh, my!
by Jeff Norris
When it comes to electrical power,
the number of available products that can
suppress, distribute, condition (filter),
sequence, or regulate is “shocking”.
Surge Suppressors protect electronic equipment from damaging power
surges or spikes called transients. Many
events cause the surges, including lightning that strikes power lines, switching
of transmission lines by the utilities, and
rapid connections or disconnections of
large loads from the power line. The
worst type of transient occurs when lightning strikes in the vicinity and can peak
at thousands of volts..

Various examples of surge suppressors

A typical surge suppressor contains
several outlets, a switch, and a 3 wire plug
that is plugged into a wall outlet. Do not
confuse a $5.00 power strip that you can
purchase from a big-box store retailer
with a surge suppressor. It may have
multiple outlets, a switch and a 3 wire
cord, but it will not protect your equipment from surges. That type of device is
a power distribution unit (PDU).
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A rack-mount, switched and metered
PDU

PDUs are multiple outlet devices
that take the incoming power and distribute it to a number of outlets. This can be
as simple as the $5.00 power-strip or it
can be as complex as a multi-circuit, vertical, metered unit. PDUs should be
plugged into another device that provides
surge suppression, conditioning, or both.
A power conditioner (sometimes
referred to as a line filter) is a device that
is designed to filter and clean incoming
AC power and improves your
equipment’s performance. The audio
sounds better and your picture looks
cleaner. One thing it cannot due is compensate for poorly designed or poorly installed electrical systems.
Power sequencers are capable of
powering up a rack full of
equipment in a delayed
sequence. This assures
your equipment is turned
on and off in the correct
order to prevent audio
thumps and potentially
damaging spikes to the
gear. The sequence is reversed for a power-down in the correct
order. Some sequencers can be initiated
with a switch, locally or remotely, or via
a control system. Also, the delay times
can often be adjusted.

A voltage regulator or stabilizer
eliminates voltage fluctuations as a
source of AV signal degradation and component power-supply stress. This type of
unit will boost voltage when it drops (often referred to as brown power), as well
as reduce voltage when it exceeds a certain level (overvoltages), to maintain a
steady flow of electricity within a set
range of voltage parameters. This is especially important with digital audio and
video equipment as low and high power
can cause lock ups, loss of digital memories, and audio distortion.
An Uninterruptible Power Supply
(UPS) System is a device that supplies
battery backup power to computers and
peripherals during short power outages
and allows systems to safely shutdown
during prolonged blackouts. Some UPS
systems can also correct brownouts and
overvoltages. Some can also reduce damaging power surges and filter disruptive
line noise depending on the model. Keep
in mind that not all UPS units provide
over-under voltages and some do not pro-

Various UPS units

vide filtering. Read carefully or phone
your Bowen Technovation engineering
contact for help.

Some products combine surge suppression, power conditioning, power distribution, and sequencing in one device.
One such device is the Furman PS-PRO
Series II.

Furman PS Pro Series II

A powerstrip: not a surge suppressor
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The Search for
Black...
CRT Projectors
in the
Planetarium
by Mark Trotter

(317) 863-0531 fax

lower cost. Because of the projection
technology they only needed one lens
instead of the three of the CRT projector, thus eliminating the convergence of
the CRT projector. These single lens
projectors quickly became the favored
projection technology in classrooms,
boardrooms and homes.
In planetariums, however, there
was a big problem. LCD projectors could
not come close to the contrast levels of

Since the beginning of planetariums, traditional optical star
projectors produced an inky
black sky that closely resembled the night sky as
seen far away from city
lights. As soon as slide and
special effects projectors
were incorporated in planetarium programs, the desire
to blend those images
seamlessly into a dark, starry
sky became very important.
Many hours were spent using opaqueing fluid, Mark hard at work testing and tweaking some CRT
projectors
Kodalith film masks and the like to eliminate the "gray rectangles in space" effect. the CRT projectors. There have been
some workarounds to this problem. ShutYears later the video projector ters and masks can help, but still the gray
made its debut in the dome. Cathode Ray appears on the dome to one degree or
Tube (CRT) type video projectors were another.
first used and had the advantage of producing very high levels of contrast.
Even though CRT projectors seem
like old technology, there have been improvements to them over the years including better phosphors and electronics.
CRT projectors are still used in many
simulation applications such as the military and commercial aviation. The CRT
tubes can last five or more times as long
A typical CRT projector
as lamps on LCD projectors. Because
of the superior contrast and smoothness
When adjusted correctly the CRT projec- of image display, modern CRT projectors produce images that can seamlessly tors are still looked at by many
float in the planetarium sky. A properly videophiles as the ultimate in image qualproduced video image of a planet or ity.
spacecraft when used with such a projector can fly among the planetarium
For those that value that dark planstarfield. No need for Kodalith!
etarium sky but still want the ability to
project dynamic and seamless video imYears later LCD and DLP based ages, CRT projectors are still leader in
video projectors came along. These new the dome.
projectors had many advantages, smaller
and lighter than CRT projectors and at a
3

Bowen
Technovation
Customer
Support Has a
New Address
by Michael Phillips
support@bowentechnovation.com
is where you will find answers to your
troubles. In our continuous effort to provide the best technical support to our clients and to streamline our internal operations, we have instituted a special team
to take care of client service issues.
Michael Phillips and Brian Norris serve
on point to receive your calls and provide the top notch service which our reputation demands. This dedicated duo of

Michael
Phillips

Brian
Norris

professionals has years of experience
working with all major manufacturers’
sales and support personnel on a first
name basis. They are focused on taking
care of your needs, freeing up other BT
personnel to dedicate their time more productively on possibly your next project.
You will receive courteous and prompt
action when you telephone with a problem. We hope you never have to call us
with a service issue, but when you do,
we are ready. And if you don’t contact
us... we might get in touch with you anyway just to see how you are getting along.
The Bowen Technovation number
is (317) 863-0525.
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What’s Up with
That Plasma?
by Brien Barr
Stretched and distorted photos...
black bars and borders... fuzzy text...
missing information...
System designers and integrators
are, and have been for some years, in a
transitional period in the video/display
industry. As the industry moves from
traditional video standards (composite
video and S-Video) to higher definition/
resolution video standards, end-users/clients often want to outfit a new facility or
upgrade existing video displays to higher
definition/resolution displays. One thing
that is often overlooked or is not given
proper consideration is the video content.
If there is no existing content,
there's no problem. System designers or
providers can tell the content producers
exactly what resolution at which to produce the video to make sure the display
is showing the video in the highest quality at the native resolution of the display.
However, if there is existing content
which is to be re-used, you must take into
consideration the resolution of this existing content.
If, for example, the content's resolution is 720 x 480 (486), it would be best
to stay as close to the original resolution
as possible. The issue that often arises
when trying to display low resolution
content on a higher resolution display is
the upscaling of the content, either by the
display itself or additional hardware.
When one upscales content to a higher
resolution, essentially he/she is making
the display/scaling hardware expand the
lower resolution to the higher resolution.
This means that the display/scaling hardware is adding artificial pixels to the
video content. When the display/hardware "creates" these new pixels, it
samples the nearest adjacent pixels' video
information, averages it, and uses these
"averaged" values for the "faked" new
pixel.
This is what one sees
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when he/she refers to the video image
being "pixelated." Also, artifacts or defective pixels can appear in the image due
to the large amount of math (logarythms
specifically) the display/hardware is calculating.

For example, if a perfect circle appears in the content at a 4:3 aspect ratio,
it will look similar to a football when displayed on a different screen with a 16:9
aspect ratio.

Circle appearing in 4:3 aspect ratio

720 x 480 content displayed at 4:3
aspect ratio
The same circle appearing in 16:9
aspect ratio

An excerpt of the original 720 x 480
content displayed at 1080p resolution
with a 16:9 aspect ratio... Notice the
stretching of the image along the width
and the artifacts/pixelation on the edges

It is always better to scale a video
image to a lower resolution than it is to
upscale to a higher resolution. Instead of
creating pixels, the display/scaling hardware throws out insignificant pixels. The
resulting image retains the image quality of the original content, just in a
smaller resolution.
Another thing that drives the
choosing of displays is the desired aspect ratio of the display/video content.
If the video content has an aspect ratio
of 4:3, then the displays running that
content should also have a 4:3 aspect ratio. If the display has an aspect ratio of
16:9, the content with a 4:3 aspect ratio
will be compressed vertically and
stretched horizontally to fill the resolution of the 16:9 display. This can create
an undesired video image which will
look strange to the human eye.
4

Depending on the display, it may
or may not have scaling hardware built
into the electronics. If the unit does not
have scaling hardware, the displayed content could be impacted in different ways,
if the content’s aspect ratio and/or resolution do not match the display’s specifications.
Let’s say we have a piece of content at a 720 x 480 resolution (4:3 aspect
ratio), and we are displaying it on a display with a native resolution of 1280 x
720 (720i/p), a 16:9 aspect ratio, and no
scaling. The 720 x 480 content will only
be 720 pixels x 480 pixels. Since, the
aspect ratio of the display is 16:9, the
content will appear stretched along the
width of the image. Depending on the
display, it may place the image in the center of the display screen, or it may anchor it to the top left corner of the screen.
It will depend on the display.
Another thing that can happen if the
resolutions/aspect ratios of the content
and the display differ is what we refer to
as “cropping.” Let’s say we have content with a resolution of 854 x 480. We
are showing the content on a display with
a resolution of 720 x 480. The display
has no scaling built in. The height of the
content will fill the display screen. However, the width of the content is too wide
...continued on next page...
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...continued from previous page...
to fit the entire width of the screen.
As a result, the screen will cut off an equal
number of pixels from each side of the
original content. So, certain things that
appear on either side of the original content may not appear totally on the display screen. The most familiar example
of this scenerio is a theatrical film released on DVD as the “full frame” version.
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Speakers and
Amps, Part 1:
Power and
Impedance:
Understanding
Power Amps
by Tyler Gill

Tyler Gill: the theatrical version

Tyler Gill: full frame version
Notice how the left and right sides of the
image are cut off or “cropped” slightly

There is a way to fix this issue with
a display that has no scaling built in. You
have to put a video scaler, an external
piece of hardware, in line between your
source player and the display screen.
***IMPORTANT*** If you choose to
use a separate video scaler, you have to
make sure that the scaler can convert your
source content’s resolution to the appropriate resolution of the display screen (the
native resolution). This information can
be found in the specifications/datasheet
of the video scaler.
If a person follows these simple
suggestions when choosing a video display, it can make life much easier for everyone involved and will ensure the video
image displayed will be to the visitor’s
satisfaction.

The power amp is one of the basic
building blocks of any audio system, providing amplification of an audio signal
between its source and the speakers. After all... with no amps you have no sound!
If you’ve ever looked at the spec sheet
for a power amplifier, you’ve
probably noticed that there are
a LOT of specs and numbers.

What
do
they
all
mean?
Which ones are the most important? How
can you choose the right amplifier and
speakers for the job? Here, we’ll explore
a few of the key specs of most power
amps and how they affect your system
and choice of speakers.
One of the main specs of any power
amp is its power rating or output power,
which basically translates into volume an amp with a higher power rating is capable of producing more volume than one
with a lower power rating. An amp’s
power is measured in watts, and can range
anywhere from 25 or 50 Watts on the lowpowered end to 4,000 or even 8,000 Watts
on the high end. An amp’s power rating
also determines how hard it can be
“pushed” for volume before the audio
starts to distort. For example, a 2,000Watt amp being run at a moderate level
can produce the same volume as a 50watt amp being pushed to the point of
5

distortion.
An amp’s power is usually measured in terms of watts per channel and
will vary based on the impedance of the
speakers connected to the amp - more on
this in a moment. Most power amps have
two “channels,” or discrete audio amplification paths; however, some amps have
four or more channels and can power
many speakers simultaneously. Since
two-channel amps are the most common,
we will primarily focus on them for the
scope of this discussion.
Most two-channel amps can be run
in one of two modes: stereo and brigded
mono.
In stereo mode, each channel carries its own discrete audio signal (usually the left and right sides of the stereo
output of the source audio) and can be
adjusted independently of the other channel. This is a common scenario for stereo audio playback, in which you have
two discrete audio channels that you need
to send to two independent speakers (or
groups of speakers).
In bridged mono mode, both channels combine their power and carry the
same audio signal to a single output. This
is useful in a situation where you only
need to send one channel of audio to a
speaker or group of speakers and want to
utilize the amp’s maximum power capability. This is very common with
subwoofers and center channels in 5.1
and 7.1 systems.
The actual power that the amp
sends to the speakers will depend on the
impedance rating of the speaker. Think
of impedance as a speaker’s resistance
to the flow of current, measured in Ohms.
A speaker with a higher impedance rating will have greater resistance to the
flow of current and will, therefore, draw
less of the amp’s total power. The most
common speaker impedances are 4 Ohms
and 8 Ohms, though many amps can drive
loads of 2 to 16 Ohms. This is because
multiple speakers can be powered by
each of an amp’s outputs, and the total
imped...continued on next page...
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...continued from previous page...
ance of a speaker chain will vary
depending on how the speakers are connected to one another. We’ll get into
speaker impedance combinations more in
the next article.
Now for a real-world example, let’s
say we have a two-channel amp with 500
Watts per channel at 8 Ohms. For stereo
playback, the amp will send 500 Watts
from each output to two, independent 8Ohm speaker cabinets. If you were to
instead connect two 4-Ohm speakers,
each one will receive more than 500
Watts (remember that a speaker with a
lower impedance rating will draw more
of the amp’s power), and if you connected
two 2-Ohm cabinets, you would get more
power still. How much power the speakers actually receive depends on the amp
in question; some will give only a small
increase in output power while others will
give a more dramatic increase as the impedance of the connected speakers is lowered. This same amp operating in bridged
mode with a single 8-Ohm speaker would
deliver somewhere between 1,200 and
1,500 Watts, since both channels are combining their power into a single speaker.
This brings up an important rule
about power amps: never connect speakers with lower impedances than the amp
is rated for, as this can cause the amp to
overwork, eventually overheat, and could
cause the unit to shut down or even cause
permanent damage to the amp. Running
under the amp’s minimum impedance rating actually causes the amp to output
more power than it is safely capable of,
which causes the amp to work much
harder than it is designed for. We’ll get
into this deeper in the next installment
when we explore speaker power and impedance ratings and how to choose the
best amplifiers to compliment your
speakers. We’ll also teach why an amplifier with too much power for a speaker is
desired. Hmmm... won't it "blow it up".
Stay tuned...
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The AstroFX
Instructional/
Event
Presentation
Package
by Jeff Bowen
Often we see planetarium designers omit a very important part of your new
theater package... the equipment and control system needed to show standard
DVD videos, digital TV, computer
Powerpoints, and other media used for
lecture, live teaching, rental, and
conferencing events. We call this our Instructional/Event Presentation Package,
and we include one in every theater package we design. The system is typically
centered around a nice Christie projector
in either 4K ANSI for small domes such
as the LW400

LED cove lights up for reading or note
taking. Sudekum Planetarium staff have
had this package installed for about a
year and it will be used extensively by
presenters at this year's SEPA-WAC Conference.
Once upon a time, we use to steer
you away from LCD projectors, but these
new Christie models are quite unique.
They do not have the organic polarizers
and parts that typically are present in
LCD projectors, which degrade over time
with eventual need for replacement at a
few thousand hours. These are also affordable widescreen (like 16:9) projectors.
The package typically includes a
professional serial controlled DVD
player, document/specimen camera, a
computer input port at the front of the
theater, another at the rear of the theater,
a video switcher, an HDTV tuner, and a
5.1 digital decoder so you can have true
5.1 audio (not just stereo) from your
DVDs and HDTV tuner. All these devices
and functions are under control of the
AstroFXCommander control systems.
Phone Mark Trotter at 317-863-0525 to
learn more about these.

LW400
and 6K ANSI for large domes like this
LW600

LW600
These projectors allow enough
horsepower so that you can use
Powerpoints, etc. with your house or

6

Bowen Technovation is a Platinum level
Christie provider.
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...continued from page 1...

BT at the 2009
SEPA-WAC
Conference
by Jeff Bowen

Tuesday, June 16. Dome Demo. Not a Power Point presentation. I repeat... not! Kris made us promise. Hold onto your hat
as Mark Trotter demos the systems and tells the story of the
construction and installations at Sudekum.
Wednesday, June 17. Afternoon. Snacks and drinks in the
vendor exhibit hall sponsored by Bowen Technovation.
June 17 - 19. Visit the Bowen Technovation booth in the
Vendor Exhibition Hall @ Maxwell House. David Binnewies
and Mark can let you play with the touchscreens and new
hardware for the newly released AstroFXCommander SP
lower cost GUI based theater control system
(www.bowentechnovation.com/planetarium/
commanderintro.html).
You can program and test an 8-foot sample segment of the
AstroFXAurora LED cove light system
(www.bowentechnovation.com/planetarium/auroraintro.htm).
And we always look forward to hearing what you want us to
develop for you in the coming months.
Conference Portfolios.Bowen Technovation is pleased to
sponsor and provide the conference portfolio bags again this
year, which has long been a tradition at regional conferences.
We hope you find them useful.
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