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“How to Write a Great Projector Bid Specification”
The information contained in this document is drawn from real-world experience
regarding projector installations for the teaching environment. It is based on the firsthand knowledge of individuals who have been directly involved in over three thousand
installations, utilizing projectors, screens, speakers, amplifiers and network control
systems in classrooms. What we present to you here is insight into a complex array of
technology that can guide you in making key decisions so that any surprises and costs
will be kept to a minimum. With these guidelines, you can have a system that is
extremely economical yet does not sacrifice performance in the least.
This information is intended to help anyone who is considering using audio and video
technology to enhance their learning environment.
This document is broken down into two sections and several subsections, with the
sections consisting of (1) text and (2) schematics/graphics.
The text section will cover equipment specifications, best practices, and general
commentary. Please pay particular attention to the commentary. It is based on actual
field experiences and real-world scenarios. We believe it could prove quite valuable in
avoiding common mistakes and frustrations during the course of your project.
The drawings and schematics are intended as a general reference to show how a basic
proven system works. Your system will probably have different requirements and
therefore you should use great care in using any or part of the drawings for your project.
You are more than welcome to cut and paste all or any parts of this document for your
use.
Important Note: Although this document has been assembled based on many years of
experience by some of the top professionals in the business, Roemtech, its writers,
engineers and computer aided designers take no responsibility for the consequences as
a direct or indirect result of using this information in whole or in part. The reader of this
document assumes all responsibility for any actions taken as a result of this information.
The final details of any project should be reviewed and approved by a qualified
audiovisual engineer. The winning bidder of a contract takes ultimate responsibility for
the successful installation and implementation of your project.
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Equipment Specifications
1. Projector:
Projector must meet or exceed the following specifications:
a. 3LCD imaging engine capable of native XGA (1024x768) resolution.
b. Must be 2500 ANSI lumens or higher.
c. Must be capable of 500:1 contrast ratio or higher.
d. Must have a lamp life of 2000 hours or more.
e. Must have an audio output that is both stereo and variable (controlled by the
projector remote).
f. Must be capable of switching the audio with the video so that the appropriate
audio signal matches the video.
g. Must have two VGA inputs and one VGA output.
h. Must have one composite video input.
i. Must have one HDMI input.
j. Must have one RS-232 control port.
k. Must have filters that can be cleaned without taking the projector off the
mount.
l. Must have a lens with at least a 20% zoom ratio.
m. Must have a three year warranty or longer, not limited by hours of operation.
n. Any bids that offer a projector not equal to or better than these specifications
will not be considered.

2. Amplifier:
Amplifier must meet or exceed the following specifications:
a. Must be capable of 45 watts or higher.
b. Must have at least two discreet input channels that can be mixed.
c. Must be capable of mixing stereo into mono.
d. Must be plenum rated for above ceiling installation.
e. Must have a three year warranty.
f. Must feature switchable HummBuster technology.
g. Must have a “stand-by” power consumption of less than one watt when the
amplifier is not in use.
h. Any bids that offer an amplifier not equal to or better than these specifications
will not be considered.
3. Speakers:
Speakers must meet or exceed the following specifications:
a. Must be capable of 30 watts or higher.
b. Must be 8 ohms.
c. Must be two or three way.
d. Must have poly drivers.
e. Any bids that offer a speaker not equal to or better than these specifications
will not be considered.
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4. Wall Plate Interface:
Wall plate interface must meet or exceed the following specifications:
a. Must be milled from .115” aluminum (plus or minus .015”)
b. Must have female VGA – 15pin HD input, pass-through type marked
“Computer”.
c. Must have another female VGA – 15pin HD input, pass-through type, marked
“Document Camera”. (OPTIONAL)
d. Must have one female 3.5mm stereo jack for computer audio, pass-through
type.
e. Must have one female RCA jack for composite video, pass-through type,
marked “Video”
f. Must have two female RCA jacks for L/R audio, pass-through type, marked “L
– audio – R”.
g. Must have one HDMI jack, pass-through type, marked “HDMI”.
h. Should be silver in finish with black etched lettering.
i. Any bids that offer a wall plate interface not equal to or better than these
specifications will not be considered.
5. Network Control Device:
Network control device must meet or exceed the following specifications:
a. Must be a 100Mbs capable device.
b. Must support the following network protocols: ICMP, IP, TCP, UDP, DHCP,
ARP, BOOTP, Telnet, DNS, SNMP, HTTP, SMTP.
c. Must have internal serial port, LAN port, and power line surge protection.
d. Must have serial baud rate of 110 bps to 230,400 bps.
e. Must have a MTBF rate of over 250,000 hrs.
f. Must operate in temperature environments of 32F to 131F.
g. Must have a five year warranty.
h. Any bids that offer a network device not equal to or better than these
specifications will not be considered.
6. Classroom Control Software:
Control software must meet or exceed the following specifications:
a. Must be able to turn the projector on and off.
b. Must be able to raise and lower volume of projector.
c. Must be able to switch video sources at projector.
d. Must provide password protected administration menu for projector and
network setup.
e. Must support RS-232 controllable projectors and LAN projectors of different
manufacturers.
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7. Centralized Projector Management Software:
Centralized Projector Management Software must meet or exceed the following
specifications:
a. Must be able to control one projector, a group of projectors or all projectors
over the network.
b. Must be able to turn projectors on and off.
c. Must be able to switch projector input sources.
d. Must be able to automatically shut-down projectors at pre-defined times.
e. Must allow projector and location regrouping.
f. Must support RS-232 controllable projectors and LAN projectors of different
projector manufacturers.
g. Must be able to generate e-mail notifications for lamp and filter maintenance
for projectors of different manufacturers.

Additional Equipment Requirements:

VGA/HDMI Distribution Amplifier:
The distribution amplifier must be capable of a bandwidth of >300 MHz, be able
to deliver a clear XGA signal up to 150’. It must also have one input and two
outputs - one output for the local monitor and one for the projector.
Projector Mount:
The projector mount must securely hold the projector properly in place while allowing
easy access for the changing and cleaning of air filters.
Projector Mount Pipe:
The pipe that connects the projector mount to the ceiling plate must be 1.5” in
diameter so that video and audio cables can be neatly routed through the pipe. Pipe
must be 8-12” long in order to allow for proper ventilation in and around the projector.
Color is black.
Video and Audio Cables:
All cables that are routed above the ceiling must be plenum rated.
VGA cables - VGA cables must be 26-25AWG, 5-coax (RGBHV), 75 ohm,
with overall inner overlapping aluminum shield and outer copper braided
shield with 95% coverage or higher.
Composite Video Cables – Composite video cables must be RG-59, 75
ohm, coax type with a 20AWG center conductor. Outer shield must be
braided copper with 95% coverage or better.
HDMI Cables – HDMI cable should have an inline booster that does not
require an external power supply.
RCA Audio Cables – RCA audio cables must have four – 18 to 22 AWG
conductors with an outer shield plus a drain wire. Drain wire must be
grounded at one end only.
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3.5mm Audio Cables – 3.5mm audio cables must have three – 18 to 22
AWG conductors with an outer shield plus a drain wire. Drain wire must be
grounded at one end only.
Projection Screen:
Projection screen must be a manual pull down and (NOTE TO SCHOOL
TECHNOLOGY OFFICER: Please pick one - 60” x 60” – 70” x 70” – 64” x 84”) in
size. Screens must be securely mounted to the structure via a ceiling wire or chain
on both ends of the screen. “Butterfly” clips attached to the T-bars without
supporting wires, cables or chains will not be acceptable. Supporting wires, cables
or chains must have a holding strength of 100lbs each or greater. Screen must have
a black border on the sides the projected area.
Ceiling Plate:
The ceiling plate will allow for the projector to be installed in a variety of locations. It
will have a threaded flange that will allow for the mounting pipe to be fastened
securely. It will also have a cutout that allows the electricians to easily and securely
install a single gang electrical outlet.
Scope of Work
The company that is awarded the contract will be responsible for installing the equipment in
accordance with the following guidelines:
The ceiling plates and 1.5” mounting pipes will be installed first during the initial phase of
the project. The electricians will come in after the ceiling plates are up and install the power
outlets. The ceiling plates will be securely mounted by screwing them to the T-bar and
fastening them to the above deck utilizing ceiling wire, cable or chain capable of supporting
50lbs or greater. They should be snug but not lifting up the plate. There will be two
attachment points at diagonal corners of the ceiling plate.
The screen will be mounted a minimum of 6” from the wall so that when pulled down fully, it
does not interfere with chalk board and white board trays. The screen shall be hung 3-12”
from the drop ceiling. The screen will be hung so that support wires, cables or chains will
be tied directly from the screen to the structure at both ends of the screen. T-bar clips with
attachment points above the grid for wire, cable or chains may be used once approved by
school officials. The screen will be hung in a location that will be designated ahead of time
with a piece of paper on the wall marked “Screen Here”. The piece of paper will represent
the approximate center of the screen.
The projector will be mounted in a location so that the projected image fills the screen
completely without over shooting the boundaries of the screen. It will also be positioned so
that the projector is perpendicular to the surface of the screen. If proper positioning of the
projector is difficult due to fluorescent light fixtures, sprinkler heads or HVAC vents, then the
school should be notified so that a “best-fit” solution can be agreed upon. Although there
may be some exceptions, the projector should be located in relation to the screen so that
minimal if any digital keystone correction is required to fully and squarely fill the screen.
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All of the cables (video, audio and RS-232) will be routed through the center of the pipe and
under the projector mount. They will be neatly arranged and looped into the interface panel
of the projector.
The school will provide a network drop at the approximate projector location and will also
provide a 10’ jumper cable that will be plugged into the drop that can be extended to the
network control box for the projector.
The network control box will be fastened to the projector mount or pole with Velcro. The
power for the network control box will be supplied by the 12-18v power supply that also
supplies power to the amplifier. A junction can be made at the terminal block of the
amplifier. The RS232 serial cable will run directly from the network control box to the
RS232 control port on the projector.
All software associated with the network control device will be loaded on existing and
functional classroom computers by the contractor. If a room does not have an existing
and/or functional computer, the school will be responsible for loading the software.
The power supply for the plenum audio amplifier will be fastened on the top side of the
projector mount with Velcro or wire ties.
The plenum audio amplifier will reside on top of the ceiling plate.
All cables that are routed above the ceiling tile will be plenum rated and be suspended
using “J” hooks so that they do not lie upon the ceiling tiles or insulation. Care should be
taken so that all cables (HDMI, RG-59 and RGBHV) should not be forced to bend at tight
radius less than 2.5”.
The cable wall plates will be mounted at a location previously designated by a yellow piece
of paper that is marked “Wall Plate Here”. Care should be taken to mount the wall plates
squarely and at the same height as other pre-existing wall plates.
The owner furnished computers VGA/HDMI port shall be connected to the input of the VGADA (VGA/HDMI distribution amplifier) via a VGA or HDMI cable. This cable is considered as
part of the system and will be supplied and installed by the AV contractor. This cable will be
6’ in length. It will be high-resolution, consisting of 5 coax conductors, RGBHV; “thin wire”
VGA cables will not be acceptable or in the case of HDMI cables, cables shall be compliant
with the guidelines as specified by the HDMI alliance.
The VGA/HDMI monitor for the computer will be plugged into the “monitor” output of the
VGA/HDMI-DA. This cable is owner furnished.
The cable that runs from the VGA/HDMI-DA to the wall plate will be 10-12’ long, is
considered to be part of this system and will be supplied and installed by the AV contractor.
This cable will be high-resolution, consisting of 5 coax conductors, RGBHV; “thin wire” VGA
cables will not be acceptable. In the case of HDMI cables, cables shall be compliant with
the guidelines as specified by the HDMI alliance. In some cases, longer cables may be
needed. Upon notification and review, allowance will be made for longer cables as a
separate cost item.
The audio for the computer will be plugged into the wall plate via a stereo, 3.5mm audio
cable that is shielded and 10-12’ in length. This cable is to be provided and installed by the
AV contractor. In some cases, longer cables may be needed. Upon notification and review,
allowance will be made for longer cables as a separate cost item.
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Speakers will be mounted next to the screen and on either side of the screen, pointed
approximately toward the back row of desks in the classroom.
All systems will be tested for video and audio clarity. Upon contract award, a check list
should be created that outlines the tests that will be performed to ensure proper functioning
of all systems. This check list will be submitted for approval. Once the project starts, this
check list will be completed and signed by the field personnel and turned into the schools
project manager.

Commentary Section
This section is an exact duplicate of the above Equipment Specifications. In this
section we provide explanations of why we have recommended certain solutions,
methods and technologies. If you have questions, hopefully they will be answered in
this section. Commentary is in blue and represents the opinion of engineers,
installers and experienced users.

1. Projector:
Projector must meet or exceed the following specifications:
a. 3LCD imaging engine capable of native XGA (1024x768) resolution.
A “3LCD” imaging engine tends to have better color accuracy over DLP and
therefore typically creates a truer, more accurate and pleasing image. Time
and again side by side comparisons have shown this. However, it should be
noted that LCD projectors do need to have their air filters cleaned periodically,
whereas DLP projectors sometimes do not. If your environment is particularly
dusty or your maintenance staff is extremely busy, this may be a bigger factor.
XGA resolution is the standard resolution for most teaching environments.
Anything lower (i.e. 800x600) may not match your monitors resolution very
well. Anything higher (1400x1050) may be a consideration for specialty
environments, but the cost goes up dramatically.
b. Must be 2500 ANSI lumens or higher.
This lumen rating is typically considered the low-end for most classrooms
these days. If you have rooms with lots of windows and no shades, you may
need extra power. 2500-3000 lumen projectors are still pretty reasonably
priced and provide the extra kick to overcome ambient light.
c. Must be capable of 500:1 contrast ratio or higher.
Most projectors can achieve this rating. Be suspicious of anything lower.
Contrast ratios are typically exaggerated - be wary of exceptionally high
ratings – for projectors in this category if you see anything above 2000:1, it’s
probably fluff. Contrast is important as it greatly affects picture quality and
color depth.
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d. Must have a lamp life of 2000 hours or more.
Some lamps have lower hour ratings, 2000 hours is a reasonable specification.
You shouldn’t settle for anything lower. Also get the price for replacement lamps
in your bid before making a decision. They can vary greatly. Keeping the air
filters cleaned will also greatly impact lamp life as it has a big impact on
operating temperature. Sometimes lamp life can be more than doubled by
keeping them cool during operation. It should also be noted that lamps have a
shelf life just like lunch meat. If you put them on the shelf they can go bad after
a few years without even using them. For this reason, it is not wise to pre-buy
lamps in large quantities, buy them as needed while keeping a small quantity on
hand and rotating them out.
e. Must have an audio output that is both stereo and variable (controlled by the
projector remote).
It is imperative to make sure that the projector you choose has a variable audio
out. This is a very significant advantage when lowering or raising the volume
levels other than the computer, such as VHS, DVD, distance learning, etc. With
this feature, the projector remote or your network based software can also
control the VHS/DVD volume.
f. Must be capable of switching the audio with the video so that the appropriate
audio signal matches the video.
This shouldn’t really be an issue as long as the projector has feature “e”, but it’s
good to have so that the bidders understand the concept of the system more
clearly.
g. Must have two VGA inputs and one VGA output.
You may only need one VGA input depending on your system design; however,
it is common that schools will do some upgrades with distance learning or
document cameras. It’s good to have the second input just in case. The VGA
output is really optional. The VGA DA should make the output unnecessary.
Feel free to remove this spec, although most projectors will have this feature.
h. Must have one composite video input.
We are not aware of any projectors that don’t have this feature although it
should be in the specifications just in case.
i. Must have one HDMI input.
HDMI is becoming more common. Many laptops these days don't have VGA
outputs but do have HDMI. HDMI carries both video and audio signals in a
digital “lossless” format for very good clarity. Be warned that HDMI can still be
problematic when it comes to “syncing” up or performing what is known as the
“handshake”. Sometimes devices need to be turned off and then on again in
order to reset the communication protocol. Also HDMI cables should be of good
quality. Depending on cable length, the signal may become unreliable if the
quality is poor. It is recommended that you acquire a cable of the same quality
twice as long as your standard required length and test it. If the signal maintains
its integrity then you should be fine, if not, you should consider designing in a
booster.
In short, HDMI delivers a great picture but will almost certainly increase helpdesk calls.
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j. Must have one RS-232 control port.
The RS-232 port is the port that is used to send commands to the projector
to be turned on and off. If you are going to be using an external network
control box as outlined in this document, then this is the port that is needed
for the projector to receive its commands. If you are not using a network
control box at this time, it is still a good idea to have for future
expandability.
k. Must have filters that can be cleaned without taking the projector off from
the mount.
If you end up with a projector that has to be removed from the projector
mounts in order to clean the filters, the filters probably just won’t get
cleaned. This is a feature that can easily be overlooked but is very
important. As mentioned earlier, some DLP projectors have eliminated the
air filter completely and this can be a great advantage from a maintenance
point of view. It is the writers opinion that the colors are not as vibrant in
single chip DLP projectors – however, many feel the compromise is
justified.
l. Must have a lens with at least a 20% zoom ratio.
You may be wondering “Why is this important if the projector is going to be
installed?” If the projector does not have a zoom lens, or has a zoom
capability less than 20%, you are limited in where you can put the projector.
If the projector needs to be where the HVAC vent is or where the
fluorescent light fixture is, then you will have to move the projector forward
and the actual projected image will be much smaller. If it is a projector with
a high zoom ratio, then most of the time you will still be able to maintain the
proper image size while working around ceiling obstacles. It makes for a
much better looking installation. This is in here because there are some
very inexpensive projectors that have no zoom ability at all and we don’t
recommend them for installations for the above reasons.
m. Must have a three year warranty or more not limited by hours of operation.
Some projectors have a one, two or three year warranties. Some have
even longer warranties; you shouldn’t have to settle for less than three
years. Some projector manufacturers will say that they have a three year
warranty, but then in fine print there is a limit on operational hours. For
example: The warranty is for three years or 1500 hours, whichever comes
first. If you do the math at 7 hours a day in 200 days you have almost
eaten through your warranty. Watch out for this sort of fine print, it has
caught the buyer off guard more than a few times.
n. Any bids that offer a projector not equal to or better than these
specifications will not be considered.
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2. Amplifier:
Amplifier must meet or exceed the following specifications:
a. Must be capable of 45 watts or higher.
An amplifier could do the job with less power, but if the teacher is playing a
soft sound track or a video with very low levels, you’ll need the extra power
to hear the lower levels and still overcome ambient noise such as HVAC
systems, etc.
b. Must have at least two discreet input channels that can be mixed.
In this system, there are two inputs that are required. The first is tied directly
into the amplifier so that the audio from the computer can be played at
anytime and be heard through the system stereo speakers. The second
input receives the audio from the projector which would include the VCR and
DVD audio that is regulated by the projector's volume control. When the
projector is off, typically it will not pass any audio; therefore the second input
is needed so that computer audio can be played without having to turn on the
projector.
c. Must be capable of mixing stereo into mono.
Most program material is recorded in stereo. With the above feature, the
amplifier will be able to take stereo material and mix it into mono so that all of
the audio can be heard equally all over the classroom. Some may choose to
maintain stereo separation depending on the classroom subject. An amplifier
that has the option to either create a stereo or mono output from a stereo
source is a solution that will serve all scenarios in a classroom. As a side
note, all of Roemtech's amplifiers have this feature.
d. Must be plenum rated for above ceiling installation.
Any electronic devices that are to be installed above the ceiling tile need to
be plenum rated, this is critical. It means that they have been laboratory
tested and have been proven safe for spaces where air is circulated
throughout the building. Any products that are installed above the ceiling and
are not plenum rated can be flagged by a Fire Marshall and lead to great
expenses in the long run. Having the amplifier out of sight (in the plenum)
has several advantages. Cables are shorter, this saves money. Theft is
almost eliminated since it’s out of sight. System reliability is increased since
the connecting cables and volume knobs are not regularly bumped or
tampered with. It makes for a cleaner installation.
As a side note, all of Roemtech's amplifiers are plenum rated. Roemtech
was the first company to make a plenum rated mixer/amplifier.
e. Must have a three year warranty.
For audio devices, this is pretty much the upper end of warranties. You
should not have to settle for less.
As a side note, all of Roemtech's amplifiers come with a three-year warranty.
f. Must feature switchable HummBuster technology.
This is a shameless plug for our own proprietary technology. However we
put this in for good reason. One of the most common complaints we have
seen from teachers is that there is a hum or a buzz in the sound system.
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This can be a frustrating problem to hunt down and fix. Roemtech's
HummBuster and Auto HummBuster technology fix this problem with the flick
of a switch saving both the end user and dealer money and hours of
frustration. Noise in the sound system has plagued powered audio systems
since their inception. Roemtech is the first company to offer an easy solution.
Roemtech does offer an amplifier without this technology, but as of this writing
most clients have been opting for amplifiers with this technology built in. It's
cheap insurance.
g. Must have a “stand-by” power consumption of less than one watt when the
amplifier is not in use.
This “stand-by” power, sometimes called “phantom load”, “vampire power” or
“leaking electricity” can be substantial. One watt is considered to be a pretty
good floor. When installing many of these systems, the phantom loads can
add up to be substantial, several hundred watts or more. Keeping phantom
loads low helps reduce overall power bills. As a side note: All of Roemtech's
amplifiers consume less than one watt while not being used. This far
exceeds federal energy minimum standards which is 5 watts for amplifiers in
this class.
h. Any bids that offer an amplifier not equal to or better than these specifications
will not be considered.
3. Speakers:
Speakers must meet or exceed the following specifications:
a. Must be capable of 30 watts or higher.
It is necessary to have speakers that can handle the peak output of the
amplifier plus a little additional head-room. If the speakers are rated too low
they stand a chance of being over-driven or worse - blown out.
As a side note; all of Roemtech's speakers are rated at 30 watts or higher.
b. Must be 8 ohms.
The higher the ohm rating, the less likely it will be over-driven. The lower the
ohm rating, the louder the speaker will be. Speakers typically range between
4 to 16 ohms, 8 ohms is good middle ground.
As a side note; you guessed it – all of Roemtech's speakers are 8 ohms.
c. Must be surface mountable with wall brackets.
Wall mountable speakers can be mounted to the ceiling and pointed toward
the listening audience (see speaker coverage graphic below).
This provides a much higher quality sound system as audio is more evenly
distributed throughout the room.
This arrangement truly does give a good audio experience. The reason is
that the sound is now coming from the where the image is, the screen.
Speakers mounted overhead deliver a slightly odd acoustic experience that
the brain is not used to (meaning the sound is coming from a place other than
the video location or screen).
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As a side note; Roemtech makes both drop-in ceiling speakers and wall
mounted cabinet speakers. Roemtech is the only company to offer ceiling
grid clips that work with our wall mounted speakers so that they can be
quickly mounted and relocated without taking up room on the walls. See
www.roemtech.com for more information.
d. Must be two or three way.
If a speaker has one driver (typically a woofer) it will not respond as well to
higher frequencies which makes it sound a little hollow. The second and third
drivers will allow the sound system to more accurately reproduce the sound
without adding much cost. It’s a better bang for the buck with noticeably
better performance. Also, much of speech intelligibility happens in the higher
frequencies where the “tweeters” do most of their work. Also, speakers with a
single driver typically have poorer high frequency dispersion.
e. Must have poly drivers.
Most of the older or cheaper speakers on the market use paper drivers. They
tend to get brittle and tear or get “blown” after several years necessitating
replacement, especially in hot or humid environments (like classrooms during
the summer). Poly drivers will hold up much better over time and deliver
better sound without adding much cost, they are well worth the money.
As a side note; all of Roemtech's speakers use poly drivers.
d. Any bids that offer a speaker not equal to or better than these specifications
will not be considered.
4.

Wall Plate Interface:

Wall plate interface must meet or exceed the following specifications:
a. Must be milled from .115” aluminum (plus or minus .015”)
There are wall plates that are made of other materials like plastic or stamped
stainless steel. They just don’t hold up as well over time when compared to
the milled .115” aluminum. This is an important specification; it will save
much frustration in the long run.
b. Must have female VGA – 15pin HD input, pass-through type marked
“Computer”.
This will be your primary input for the teacher’s computer video and is pretty
standard.
c. Must have another female VGA – 15pin HD input, pass-through type, marked
“Document Camera”. (OPTIONAL)
This feature is optional. You may not have an immediate need for a
secondary input. If your school has document cameras or distance learning
carts that are moved from room to room you will probably want to keep this
second VGA input. If it’s a document camera that is your primary need then
you won’t need audio to accompany this port. However, if it will be used for
distance learning on a regular basis, you may want to consider a secondary
wall plate with VGA and audio directly under the projector screen for easy
access.
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d. Must have one female 3.5mm stereo jack for computer audio, pass-through
type.
This will be your primary input for the teacher’s computer audio and is pretty
standard. It should run straight to the amplifier.
e. Must have one female RCA jack for composite video, pass-through type,
marked “Video”.
This will be your primary video input for DVDs, VHS tapes or video players.
This type of input is being used less and less, however, as you know, there
are many teachers out there that have program material on these formats and
continue to use them.
f. Must have two female RCA jacks for L/R audio, pass-through type, marked “L
– audio – R”.
The video players mentioned above will almost always have stereo RCA
outputs that can be plugged into these jacks.
g. Must have one HDMI jack, pass-through type, marked “HDMI”.
A simple pass-through jack will do here. Some people will try to talk you into
a wall plate with an HDMI extender built in. This is typically not needed and
expensive. HDMI can be tricky, some devices put out a stronger signal than
others, so it may work one day and not the next if sending devices are
switched out. It's better to err on the side of caution and have a cable with a
built -in line signal booster. They work great and are cheaper than dedicated
boosters. In addition, they don't require an external power supply.
h. Should be silver in finish with black etched lettering.
A silver finish does not easily show scratches over time. The black etched
lettering is very durable and is very readable against the silver finish. Silk
screened lettering will tend to get scratched off over time and should be
avoided.
i. Any bids that offer a wall plate interface not equal to or better than these
specifications will not be considered.

5. Network Control Device:
Network control device must meet or exceed the following specifications:
a. Must be a 100Mbs capable device.
100Mbs devices may not be absolutely critical for the small packet traffic
that is involved with projector communication, but 100Mbs devices tend to
handle the high speed communications of today’s modern networks more
effectively.
b. Must support the following network protocols: ICMP, IP, TCP, UDP, DHCP,
ARP, BOOTP, Telnet, DNS, SNMP, HTTP, SMTP.
These protocols allow for a wide latitude of monitoring, troubleshooting,
security, IP configurations and email functionality.
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c. Must have internal serial port, LAN port, and power line surge protection.
In most cases, electrical storms can be an issue. If your electrical system or
network does not have effective surge protection, then power surges and
lightening strikes can feed into the electronics causing serious problems.
Some devices are not internally protected; this feature needs to be specified.
d. Must have serial baud rate of 110 bps to 230,400 bps.
Different projectors have different communication speeds, so to ensure crosscompatibility, a wide ranging baud rate is critical.
e. Must operate in temperature environments of 32F to 131F.
In some cases you may wish to specify that the network control box be
mounted above the ceiling. Check with local codes to see if this is
acceptable. If this is the case, then having a wide temperature operating
range is important.
f. Must have a five year warranty.
Many control devices come with five year warranties, having to settle for less
should not be necessary.
g. Any bids that offer a wall plate interface not equal to or better than these
specifications will not be considered.
6. Classroom Control Software:
Control software must meet or exceed the following specifications:
a. Must be able to turn the projector on and off.
This is rather obvious, although it needs to be stated in the specifications.
b. Must be able to raise and lower volume of projector.
This is a critical feature, because it is used as the volume control for the
sound system when showing videos from sources other than a computer.
c. Must be able to switch video sources at projector.
The projector will need to be able to switch between DVD/HDMI signals and
computer 1 and 2 inputs.
d. Must provide password protected administration menu for projector and
network setup.
The software on the teacher's computer should be protected against teachers
and students making unwanted changes to the software setup.
e. Must support RS232 controllable projectors and LAN projectors of different
manufacturers.
This is an important feature. If you have projectors from different
manufacturers, you will want to be able to keep them all on the same
software platform. This will ensure that you won’t have difficulties if you
change manufacturers of projectors some time in the future.
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7. Centralized Projector Management Software: This software is used to control
projectors from a central command center such as the IT office. It allows the
technology personnel see if projectors have been left on, schedule mass shutdowns
over the weekend, manage filter cleanings, etc.
Centralized Projector Management Software must meet or exceed the following
specifications:
a. Must be able to control one projector, a group of projectors or all projectors
over the network.
For example: This feature allows you to categorize all the projectors of one
particular building (or floor, etc) into one folder so that specific commands
can be sent without having to address individual projectors.
b. Must be able to turn projectors on and off.
This feature is rather obvious, it allows on/off control at the administrative
level.
c. Must be able to switch projector input sources.
This allows for simple trouble shooting at a distance.
d. Must be able to generate lamp time and filter cleaning status reports.
These reports are very helpful in maintaining projectors and maximizing their
life. They are also important for your maintenance staff so that they utilize
their time effectively when scheduling maintenance on the projectors.
e. Must be able to automatically shut-down projectors at pre-defined times.
This allows the administration to make sure that the projectors are not being
left on unnecessarily, reducing electrical costs and maximizing projector life.
f. Must allow projector and location regrouping.
This lets you drag and drop a particular group of projectors into a folder and
easily rearrange how the groups are organized. This is a nice feature when
dealing with large numbers of projectors.
g. Must support RS232 / LAN projectors of different projector manufacturers.
This is an important feature. If you have projectors from different
manufacturers, you will want to be able to keep them all on the same
software platform. This will ensure that you won’t have difficulties if you
change manufacturers of projectors some time in the future.
h. Must be able to generate e-mail notifications for lamp and filter maintenance
for projectors of different manufacturers.
This allows email reports to be sent to any personnel that are involved with
maintaining and supporting the projectors in the classrooms; an important
feature in keeping the projectors in good running order and predicting lamp
usage.
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Additional Equipment Requirements:
VGA/HDMI Distribution Amplifier:
The distribution amplifier must be capable of a bandwidth of 300 MHz, be able to
deliver a clear XGA signal up to 150’. It must also have one input and two outputs
- one output for the local monitor and one for the projector.
This is pretty standard. Most VGA/HDMI distribution amplifiers will be capable of
this sort of performance. The VGA-DA is specified in this system for two reasons.
The first is that VGA-DAs are now cheaper than running a VGA cable back from
the projector for a monitor feed. The second is that is works better. You will get a
better signal to the projector and monitor while saving money, it’s a win – win.
HDMI cables are being used more and more instead of VGA. An HDMI solution
will probably be more expensive but will work better for future compatibility.
Projector Mount:
The projector mount must securely hold the projector properly in place while
allowing easy access for the changing and cleaning of air filters.
There are many projector mounts to choose from. Some of them are more
aesthetically pleasing than others. One important part here is that you are able to
clean or change the air filters without moving the projector. The other important
aspect is that the mount must be the type that allow for all of the cables to be run
through the center of the mounting pole. Some mounts don’t allow for this. If the
cables have to be run down the side of the pipe instead of through the middle, then
the installation will not look clean, all of the cables will be exposed. You may also
want to add some specifications in your bid for security if this is a concern. There
are many security options, none of which are perfect. Some make the projector
very difficult to steal but also make it very difficult to replace a lamp. Theft used to
be a bigger issue when the prices were much higher, but we have seen a marked
decrease in theft due to the recent cost reductions.
Projector Mount Pipe:
The pipe that connects the projector mount to the ceiling plate must be 1.5” in
diameter so that video and audio cables can be neatly routed through the pipe.
Pipe must be 8-12” long in order to allow for proper ventilation in and around the
projector. Color is black.
Some integrators use shorter pipes. This places the projector very close to the
ceiling tile. Most projector manufacturers give specifications for clearance around
the projector for circulation; it is typically greater than 4”. Once you have decided
on a particular model of projector, check with the manufacturer or the manual for
minimum clearance specifications. The idea here is to keep the projector cool.
Heat ages projectors more than any other factor. Try to keep the projectors away
from heating vents or you may want to install HVAC air deflectors, especially if you
are in a Northern climate.
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Video and Audio Cables:
All cables that are routed above the ceiling must be plenum rated.
VGA cables - VGA cables must be 26-25AWG, 5-coax (RGBHV), 75ohm,
with overall inner overlapping aluminum shield and outer copper braided
shield with 95% coverage or higher.
Plenum rated cables will not sustain a flame like non rated cables. They
also produce much less smoke. Even if you live in an area that does not
have strict plenum requirements, this is a must. We have seen many
applications where plenum cables were not used where they should have
been. Make sure your bidders understand that this is not negotiable and
that cables will be checked. Some will try to increase profits in this area; it’s
not the place to try to save money.
Most cables from reputable manufacturers will meet this above
specification. The 75ohm spec, overlapping aluminum shield and outer
copper braided shield with 95% coverage are all necessary for good video
quality.
Composite Video Cables – Composite video cables must be RG-59, 75
ohm, coax type with a 20AWG center conductor. Outer shield must be
braided copper with 95% coverage or better.
The commentary for the above VGA cables also applies here.
HDMI Cables – HDMI cable should have an inline booster that does not
require an external power supply.
An HDMI cable that is properly manufactured is compliant with HDMI
standards and therefore should successfully send its signal to the
destination in tact. However for many classroom situations, 40 feet or
greater may be needed. This is getting a little long for an unassisted signal.
There are no black and white answers when it comes to signal integrity over
a certain length of cable. The basic rule is this: the thicker the conductor of
the cable, the longer you can run an unassisted signal. Unlike analog
signals, typically digital either works perfectly or it doesn't work at all. If you
go with an inline booster you solve several problems. One, the cable can be
a bit thinner and therefore easier to install. Two, sometimes it is difficult to
determine if a cable has been built to the standards that the HDMI council
has outlined for all manufacturers making HDMI cables. So having an inline
booster suggests that that specific booster was designed to work with that
specific cable. Three, an inline booster (one that is actually part of the
cable) uses the 5V power that is supplied through the cable itself. This is a
nice feature as it does not need an external power supply.
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RCA Audio Cables – RCA audio cables must have four – 18 to 22 AWG
conductors with an outer shield plus a drain wire. Drain wire must be
grounded at one end only.
An 18 to 22 AWG wire will adequately carry the audio signal with minimal
losses.
The drain wire being grounded at one end only is extremely important. If
this shield for the audio cable is not properly grounded, interference from
outside sources (network cables, light ballasts, etc) will cause noise in your
sound system. This is a problem with even some of the largest cable
manufacturers. This doesn’t guarantee that all noise will be eliminated, but
it sure helps. While we are on sound system noise, let’s cover an important
point. If at all possible, make sure that the power outlet for the projector is
on the same circuit as the teachers’ computer. If they are separate circuits,
it greatly increases the likelihood of buzzing or humming in the speakers.
Of course Roemtech's HummBuster technology will solve this problem, but
if it is a new build, it is easy to specify and will greatly reduce noise issues.
3.5mm Audio Cables – 3.5mm audio cables must have 3 – 18 to 22 AWG
conductors with an outer shield plus a drain wire. Drain wire must be
grounded at one end only.
The commentary for the above RCA cables also applies here.
Projection Screen:
Projection screen must be a manual pull down and (pick one - 60” x 60” – 70” x 70”
– 64” x 84”) in size. The three sizes listed are fairly common. You should
determine what size fits your classrooms best. Remember that the larger the
screen the dimmer the projected image will look, so if you go with a larger size,
you may want to consider a slightly brighter projector. Screens must be securely
mounted to the structure via a ceiling wire or chain on both ends of the screen.
“Butterfly” clips attached to the T-bars without supporting wires, cables or chains
will not be acceptable. Supporting wires, cables or chains must have a holding
strength of 100lbs each or greater.
Many screens are hung with “butterfly” clips attached to the T-bars without any
additional support wires or cables to the structure. There have been quite a few
incidences where teachers have been hit by falling screens and some have been
injured. This is not an area to take short-cuts. Proper installation should be
required. Refer to our graphic for one possibility.
Screen must have a black border on the sides the projected area.
This is not mandatory. It will cost a few dollars more but really adds to the look.
Many users feel it’s not worth the extra cost and don’t go with the black border.
Ceiling Plate:
The ceiling plate will allow for the projector to be installed in a variety of locations.
It will have a threaded flange that will allow for the mounting pipe to be fastened
securely. It will also have a cutout that allows the electricians to easily and
securely install a single gang electrical outlet.
There are only a few companies that make these, but they are the standard for
classroom installations. The greatest concern here should be how these are
installed. It is important that they are tied off to secure structural points for safety.
This is covered in the scope of work below.
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Scope of Work

The company that is awarded the contract will be responsible for installing the equipment in
accordance with the following guidelines:
The ceiling plates and 1.5” mounting pipes will be installed first during the initial phase of
the project. The electricians will come in after the ceiling plates are up and install the
power outlets. The ceiling plates will be securely mounted by screwing them to the T-bar
and fastening them to the above deck utilizing ceiling wire, cable or chain capable of
supporting 50lbs or greater. They should be snug but not lifting up the plate. There will be
two attachment points at diagonal corners of the ceiling plate.
These ceiling plates typically allow for four attachment points. If you deem it necessary, all
four can be utilized. These days projectors aren’t very heavy, requiring less support.
The screen will be mounted a minimum of 6” from the wall so that when pulled down fully it
does not interfere with chalk board and white board trays.
Some installers have been known to screw the screens directly to the wall without using “L”
brackets. This is just a bad idea. Typically there are chalk boards or white boards with
trays at the bottom. When the screen is pulled down, it has to go over the tray. This
distorts the image, causes extra wear and tear and the screen and just plain looks bad.
The screen shall be hung 3”-12” from the drop ceiling. The screen will be hung so that
support wires, cables or chains will be tied directly from the screen to the structure at both
ends of the screen. T-bar clips with attachment points above the grid for wire, cable or
chains may be used once approved by school officials. Any “S” hooks that are used to
mount the screen must be crimped so that the screen does not easily dismount when
bumped (see graphic). The screen will be hung in a location that will be designated ahead
of time with a piece of paper on the wall marked “Screen Here”. The piece of paper will
represent the approximate center of the screen.
Without this piece of paper, there will almost always be some sort of misunderstandings if
the job is large enough. Having this piece of paper reduces misunderstandings and the
stress level for everyone.
The projector will be mounted in a location so that the projected image fills the screen
completely without overshooting the boundaries of the screen. It will also be positioned so
that the projector is perpendicular to the surface of the screen. If proper positioning of the
projector is difficult due to fluorescent light fixtures, sprinkler heads or HVAC vents, then
the school should be notified so that a “best-fit” solution can be agreed upon. Although
there may be some exceptions, the projector should be located in relation to the screen so
that minimal if any digital keystone correction is required to fully and squarely fill the
screen.
Digital keystone correction works pretty well these days, but it still gives you some funny
looking lines on Excel spreadsheets and some other documents. It should be avoided if
possible, but many times it’s not possible.
All of the cables (video, audio and RS-232) will be routed through the center of the pipe
and under the projector mount. They will be neatly arranged and looped into the interface
panel of the projector.
This makes for the cleanest possible installation.
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The power supply for the plenum audio amplifier will be fastened on the top side of the
projector mount with Velcro or wire ties.
The power supply cannot go above the ceiling because there is no such thing as a plenum
rated power cord.
The plenum audio amplifier will reside on top of the ceiling plate.
All cables that are routed above the ceiling tile will be plenum rated and be suspended
using “J” hooks so that they do not lie upon the ceiling tiles or insulation. Care should be
taken so that all coax cable (both RG-59 and RGBHV) should not be forced to bend at tight
radius’ less than 2.5”.
Cables should be kept off the ceiling tile backs for obvious reasons. In many places this is
code. If nothing else, it minimizes problems since the cables will be less likely to be
disturbed.
If video cables are bent at too tight of a radius, the video picture can be adversely affected.
You may see different figures out there, but a 2.5” radius or greater should avoid any
noticeable problems.
The wall plates will be mounted at a location previously designated by a yellow piece of
paper that is marked “Wall Plate Here”. Care should be taken to mount the wall plates
squarely, and at the same height as other preexisting wall plates.
The owner furnished computers VGA/HDMI port shall be connected to the input of the VGADA (VGA/HDMI distribution amplifier) via a VGA or HDMI cable. This cable is considered
as part of the system and will be supplied and installed by the AV contractor.
Some contracts forget to include this and then are surprised when it ends up being an
additional cost if not outlined in the specifications. This cable will be 6’ in length. It will be
high-resolution, consisting of 5 coax conductors, RGBHV; “thin wire” VGA cables will not be
acceptable or in the case of HDMI cables, cables shall be compliant with the guidelines as
specified by the HDMI alliance.
Many installers use “thin wire” VGA cables instead of coax RGBHV cables. This will
frequently cause “ghosting” in the image, whether on the monitor or projector.
To avoid this, make sure that the short jumper cables are true coax video cables with
shielding. The HDMI alliance guidelines basically specify that all HDMI cables must
successfully carry the HDMI signal.
The VGA/HDMI monitor for the computer will be plugged into the “monitor” output of the
VGA/HDMI-DA. This cable is owner furnished.
This is the cable that is already running to your existing computer monitor.
The cable that runs from the VGA/HDMI-DA to the wall plate will be 10-12’ long, is
considered to be part of this system and will be supplied and installed by the AV contractor.
This cable will be high-resolution, consisting of 5 coax conductors, RGBHV; “thin wire” VGA
cables will not be acceptable. In the case of HDMI cables, cables shall be compliant with
the guidelines as specified by the HDMI alliance. In some cases, longer cables may be
needed. Upon notification and review, allowance will be made for longer cables as a
separate cost item.
Again, this cable should be listed specifically, length and quality. No thin wire, only RGBHV,
high resolution, coaxial, and shielded or HDMI alliance approved.
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Speakers will be mounted next to the screen and on either side of the screen, pointed
approximately toward the back row of desks in the classroom. See graphic.
In the past, one, two or four speakers have been mounted in the ceiling above the
students’ heads. Frequently, the space above the drop ceiling is continuous from one
classroom to the other. For this reason, acoustical “crosstalk” is a greater problem with the
speakers being cut into the ceiling tile; the adjacent rooms are more likely to hear the other
room’s audio. This arrangement gives poor audio performance at best. With cabinet
speakers mounted below the ceiling tile, there is a greater level of acoustic isolation from
one room to the next. In addition, people are used to hearing primary sound from the
screen. For the best cognitive experience, the speakers should be next to the screen
pointing towards the students. This arrangement does just that. This setup also generates
a true stereo experience. In this way sound is also dispersed quite evenly, with the
speakers pointed towards the back row, the students in the front aren’t overpowered and
the students in the back are not straining to hear. High frequencies and low frequencies
are delivered with amazing clarity and dispersion. It is by far the best arrangement for high
quality classroom audio. (See audio dispersion graphic below). This being said,
Roemtech makes both types of speakers. Some prefer overhead drop-in type for cosmetic
reasons. It is a cleaner look, but is always more expensive.
All systems will be tested for video and audio clarity. After the contract award, a check list
will be created that outlines the tests that will be performed to ensure proper functioning of
all systems. This check list will be submitted for approval. Once the project starts, this
check list will be completed and signed by the field personnel and turned into the schools
project manager.
Having a check list is imperative. Even the best installer will forget to check certain
features from time to time. This will greatly reduce original errors and assigns personal
responsibility to the install crew. Believe it or not, some install crews get in a hurry and
don't do full QC checks on their projects. This will ensure that it gets done.
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Recommended List of Equipment and Reliable Suppliers
Below you will find a list of manufacturers that have an extremely high level of reliability
and a proven track record. These electronics manufactures traditionally have
significantly less than a 1% failure rate for the first two years of operation. You may
want to go so far as to specify particular part numbers in your bid. This list should make
your work a lot easier and give you products that you can be confident in.
Projectors Many to choose from.
NEC, Sony, Panasonic, and Epson are a good start.
Screens
Da-Lite Screen Company: www.da-lite.com
Draper Screens: www.draperinc.com
Preassembled Plenum Rated Cables
Home AV Cables: www.homeavcables.com
Plenum Audio Amplifiers & Classroom Speakers
Roemtech: www.roemtech.com
Also: www.classroomaudio.com
Network Projector Control Software
Bitlogix: www.bitlogix.com
Network Projector Control Box
Sena: www.sena.com
Custom Wallplates
Liberty Panel Crafters: www.panelcrafters.com
VGA Distribution Amplifiers
QVS: www.qvs.com
Ceiling Plates & Projector Mounts
Chief: www.chiefmfg.com
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