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EQUALIZING A MASKING AND PAGING SYSTEM

 with the ASP-MG24

Introduction
   
The Atlas Sound ASP-MG24 has four independent masking channels, two inputs for paging or music, and four output channels.  Each channel has separate equalizers.  


The input channels are numbered as shown in the table.

	Function
	Input Channel

	Paging
	IN1

	Paging
	IN2

	Masking
	IN3 (M1)

	Masking
	IN4 (M2)

	Masking
	IN5 (M3)

	Masking
	IN6 (M4)


The output channels can be set up in any combination of the input channels. It is possible to have two masking input channels go to the same output channel, but that combination is not needed. 

	Output Channel 1
	Output Channel 2
	Output Channel 3
	Output Channel 4

	Channel 3,4,5, or 6 Masking
	Channel 3,4,5, or 6 Masking
	Channel 3,4,5, or 6 Masking
	Channel 3,4,5, or 6 Masking

	Channel 3,4,5, or 6 Masking + Channel 1 Paging
	Channel 3,4,5, or 6 Masking + Channel 1 Paging
	Channel 3,4,5, or 6 Masking + Channel 1 Paging
	Channel 3,4,5, or 6 Masking + Channel 1 Paging

	Channel 3,4,5, or 6 Masking + Channel 2 Paging 
	 Channel 3,4,5, or 6 Masking + Channel 2 Paging 
	 Channel 3,4,5, or 6 Masking + Channel 2 Paging
	 Channel 3,4,5, or 6 Masking + Channel 2 Paging

	Channel 3,4,5, or 6 Masking + Channel 1 and 2 Paging
	 Channel 3,4,5, or 6 Masking + Channel 1 and 2 Paging
	Channel 3,4,5, or 6 Masking + Channel 1 and 2 Paging
	Channel 3,4,5, or 6 Masking + Channel 1 and 2 Paging

	Channel 1 Paging
	Channel 1 Paging
	Channel 1 Paging
	Channel 1 Paging

	Channel 2 Paging
	Channel 2 Paging 
	Channel 2 Paging
	Channel 2 Paging

	Channel 1 and 2 Paging
	 Channel 1 and 2 Paging
	Channel 1 and 2 Paging
	Channel 1 and 2 Paging


 
The purpose of this note is to demonstrate how to navigate through the equalization process for each of the combinations.   The MG24 is controlled by software on your laptop computer.  The software (ASP-MG24.exe) is provided with each unit and should have been installed in the folder C:\Program Files\MG24.  Later you may wish to put other files in that folder, so the location needs to be known.  A companion program MEQ30.exe is used to simplify equalization; it creates a file that is used to equalize the system in few steps

Equipment Recommended


A laptop computer with ASP-MG24 installed. The MG24 can be connected to a serial or USB port.  Instructions for installing and setting up the MG24 are supplied with the unit (Quick Start Manual).


Installation of MEQ 3.0 will speed up the equalization process.

 
A sound level meter (Real Time Analyzer) to measure 1/3 octave band levels, such as the Larson-Davis Model 824, the Goldline DSP30, or the PHONIC PAA3.

Two Equalization Methods


Manual Method.  In this method, the various settings to equalize the system are done manually on the screen.  It is an iterative and time consuming method, in that one has to set the masking spectrum, measure it, enter the software and make adjustments, then verify by further measurements, etc.   The same has to be done for other channels.


Fast Method.  In this method, the MEQ software is used.  The masking spectrum in each channel is set, measured and stored in one of the three Real Time Analyzers (RTA) noted above.  The program has a number of masking spectra stored in a database.  The user picks the one desired.  Meter data are then downloaded into the program and the corrections needed to match the measured spectrum with the desired spectrum are calculated.  The program will generate a correction file for each channel that is stored in the folder with the MG24 software.  The MG24 will open file and make the necessary corrections.  If the measurements are made correctly, the equalization will be done in one step.  The advantage of this method is accuracy and speed and equalization can be done by technicians that have less training. 


This document will emphasize the Fast Method.  

Special Functions

`
The MG24 has several innovative features.

1. Power Up Ramp.  If the building power is lost and then restarted, it is important that the sound masking does go go to full level abruptly.  This function will bring the masking up to full level over several minutes, The time can be set by the user. This function applies to all channels and all devices.
2. Initial Ramp.  Employees accept changes slowly in most cases, particularly if they are unfamiliar with that change (sound masking).  This function permits the user to have the sound masking level increase slowly to full level over many days.  The user can set the start level and the number of days to full level.
3. Level Scheduler.  It is well established that the need for sound masking varies with the time-of-day and the day-of-week.  The scheduler permits the user to set the masking level for each hour of the day for each day, each channel and each device.  This function is available as an option to the MG24.

The Main Menu


The reader is referred to the Owner’s Manual and the Quick Start Manual supplied with the MG24 for detailed information about each function.


When the program is opened, the user will have to log in.  Initially there is no password, but one can be set.  The user then must choose one of four devices.  Most systems have only one.  This will open the main menu as shown in Figure 1.
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To help relate to the various functions, we have divided the action parts of the menu into columns for ready reference and the buttons into an alphabetical array.

Column Identification

Column 1 Input levels


If an adequate paging signal (IN1, IN2) is available, the bar graph will show it. This permits the user is know he is working with a signal.


If the masking noise source (IN3, IN4, IN5, IN6) is working, the relevant bar graphs will show activity.

Column 2 Paging Gain/ Masking Active


If a signal is present, this column permits setting the paging signal (IN1, IN2) gain that goes to the output channels.  If the paging is mixed with masking, this gain will set the relative levels with the masking.   The mixed output levels are set in another column.


The basic characteristics of the masking (IN3, IN4, IN5, IN6) are set here. When clicked, the user can set the noise source to Off, Pink, or White.  

Column 3 Paging Compressor/ Masking Gain


The compressor may be used on the paging signal.  The level of signal going to the mixer section is set here.

Column 4 Paging Filter/ Masking EQ


There are six parametric filters that shape the paging signal and twenty 1/3 octave band filters that shape the masking spectrum.

Column 5 Paging Mute/ Masking Mute


The six input signals can be muted without changing any characteristics set in the previous columns.

Column 6 Input/Output Connections


There are four small buttons on the right side of each of the six input channels. Fir example, pressing the top button on any input channel will connect that channel to output channel 1.    There are six small buttons on the left side of each output channel.  Pressing any one will connect that output channel to  the input channel corresponding to the button number.

Column 7 Output Mixer


The relative levels of the various signals in any output channel are set here.

Column 8 Output Filter


The frequency spectrum of the mixed signal in each output channel can be further shaped here.

Column 9 Output Delay


The mixed signal can be delayed so that various time delays can be set in each output channel.

Column 10 Output Gain


The final level of each output channel is set here.


Column 11 Output Limiter


The compressor/limiter  may be used on the output channel

Column 12 Output Mute


Any of the output channels can be muted.

Column 13 Output Meter


The bar graph provides a visual indication of how much output exists.

Button Identification

Button A Reset All


Returns the configuration to factory settings.

Button B File Open


A configuration file stored on the computer can be opened and set in the unit.

Button C File Save


The current configuration can be saved to a computer file either for future reference or other applications.

Button D Device Recall


The MG24 can store up to 30 configurations without reference to an outside file. Only one can be recalled at a time.  

Button E Device Store


The present configuration can be stored in the unit for future recall..  

Button F Scheduler


If the scheduler module is incorporated, this button will be active.  The initial ramp function and the scheduler for programmed level control will be available.

Button G Import MEQ Data


Any files created by the MEQ program can be opened and read.  The MG24 applies the correction data to the various settings for rapid equalization. 

Button H Online/Offline Indicator


The button label indicates whether the software is connected to the equipment.

Setting the Inputs for a Masking System

Speaker Location


The three most common masking locations are: (1) in a plenum above a suspended ceiling; (2) in an open ceiling plenum; and (3) below a raised access floor. Files have been created to pre-equalize the system.

Open the software as directed in the Owner’s Manual and go to the Main Menu.
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Press File Open and a screen such as shown in Figure 2 will appear.  When the MG24 opens, Xstartup​​_ASP-MG24.xdat is loaded.  Whenever a file is saved, it is given the extension xdat.   Choose the file relevant to the location of the masking speakers.  These files have approximately correct equalization settings for the application.  Since most masking is placed above the suspended ceiling, this file will be used as an example in the succeeding steps. 

NOTE: The settings loaded into the unit are for the input channels only (Columns 1 to 4 above) since the mix of the output channels will vary with the project.

Masking in a Suspended Ceiling

Setting the Masking Spectrum
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When SuspendedCeiling.xdat is opened the following values will be set.  Figure 3 shows the source spectrum is Pink and the Power Up ramp time is 6 seconds.  The high and low cut filters are set as shown in Figure 4.  The choice of filter type is not important for masking, so the Butterworth filter was selected.  Since sound masking speakers begin to reduce output below 160 Hz, the low cut filter was set to 100 Hz to insure some masking is permitted below this frequency so it will match with existing background sound.   The high cut filter was set to 7000 Hz since the upper limit of speech is 8000 Hz.  The slope for both filters was set to 12 dB/octave.
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The 1/3 octave band filters were set as shown in Figure 5.  Each band was set to 0 dB so that the spectrum passing to the output channels is pink except for the influence of the high and low cut filters.  When the sound is generated, and modified by the ceiling plenum, and passed through the ceiling tiles, the spectrum near the listener is close to that most often recommended.  It is approximate in that it is based on an open office with mineral tile ceiling materials, which may not be the case.  
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Setting the Paging Spectrum
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Although paging may not be used, the recommended spectrum is installed for paging from the masking speakers in case it is used.  There are eight parametric filters available.  Figure 6 shows that only one is necessary to overcome the loss of intelligibility as the speech passes through the ceiling tiles.  The filter type is parametric (PEQ), the level is boosted at 2000 Hz by 6 dB to enhance speech intelligibility at the important frequency.  The bandwidth is set to 2 Octaves to enhance intelligibility at adjacent frequencies.  Figure 7 shows the spectrum shaping that results from these settings.
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The Compressor is set as shown in Figures 8 and 9.  There is no compression


Mixing the Paging and Masking


The purpose of paging is communication, the opposite of masking, so the page signal must override the masking.  
The ASP-MG24 has two ways to set relative levels.  Figure 10 shows an example for a system for which there is an input channel of paging and masking.  The first output channel has the signals mixed, the second has paging only and the third has masking only.  The gain on the input channels supplies adequate signal level.  Mixer 1 gain sets the required relative levels so that the paging overrides the masking, and the overall gain is set to supply the amplifier with an adequate signal.  Mixer 2 gain is set to satisfy the requirements for the paging only area.  Since there is only one signal, either the mixer gain or the overall gain can be used to supply the amplifier with an adequate signal.  Mixer 3 gain is similar to Mixer 2, but for masking.  The availability of the various gain settings provides extreme flexibility for masking systems. 


The actual screens for such a design are shown below. With about a 0.5 VAC paging signal entering Channel 1, the input settings (Column 2) shown in Figure 11 apply. If the input signal is weaker then reduce the sound masking gain.  Note the other input channels are muted. 


Figure 12 shows the connections required to comply with the schematic shown in Figure 10.  There are two ways to make a connection.  Note that there are only four buttons on the right of each input channel, one for each output channel. There are six buttons on the left of each output channel, one for each input channel.  To connect page channel 1 (IN1) to the first output channel, press the top button on input channel 1, or the top button on output channel 1,  To connect the masking, press the top button on channel 3 (IN3), or the third button on output channel 1.  Pressing the other buttons as shown will connect to the other output channels.

Setting the Level Scheduler and Initial Ramp Functions


This section applies only to units with that additional module.  Figure 13 shows the input screen for these functions.

Setting the Level Scheduler   The level scheduler permits the user to set the masking level time history for any day of the week in one-hour increments.  Figure 13 shows an example of the input screen.  The top section of the screen shows the time history set by the sliders immediately below.  There is a slider is for each hourly period.   The hours are given in 24 hour notation.  For example, 16 refers to 1600 hours which is 4 PM.  The level shown is the implies no attenuation of the signal.  For example, at 8 AM, the level is set at –4 dB.  The graph has been added so the level/time history can be easily seen. The maximum attenuation is 10 dB. It is generally adequate to significantly reduce levels during night hours without turning the system off.  The graph shown is one commonly used for offices with regular working hours.  On weekends, when office population is very low, it is recommended that the maximum setting be –5 dB during daylight hours, instead of 0 dB during the week. 

Copying Schedules


Since it would be tedious for the user to have to set the slider for each hour of the seven days for each of the four channels for each of the four devices, a copy routine has been incorporated.


In opening the program a particular device was chosen, so the current settings show the default channel, and day, but not the device number.  It is best to choose a day of the week for the initial schedule, e.g., choose Channel 3 (IN3) and Monday in the upper box under Current Parameters.  Once the level/time history has been entered for this day, it can be copied in several ways.  


The Copy section permits several combinations of settings to be copied, not just the current setting.  When starting, it is best to enter the parameters for the completed current setting in the Copy From section, such as shown in the lower left section of Figure 13.  Data can be copied to only one device at a time, but choosing all channels and all days in the Copy To section will transfer the settings to every day of the week for every channel in the chosen device (in this case Device 1).   Since it is recommended that weekends have a different level schedule, after copying choose a weekend day, Sunday, in channel 3 and modify the copied schedule to a weekend schedule.  It is much quicker than starting from the beginning.  Then copy that schedule to Saturday in the same channel, and then copy that schedule to all channels and weekend days.

Bypassing the Scheduler


If the masking system has to be reset to a new level, the Scheduler must be bypassed.  If is not, the level may be attenuated resulting in an erroneous level at other times.  This can be done by pressing Bypass Scheduler.   When finished, pressing the button again will activate the scheduler.  While the scheduler is bypassed, the function is still active and displayed, but not connected.

Terminating the Scheduler


To terminate the scheduler attenuation, set all the sliders for one day one day to 0 dB, and then copy that schedule to all other days.

Setting the Initial Ramp


Since both the scheduler and the initial ramp are tied to a clock, the program shows the current time and permits the user to set the clock.  By pressing Set Clock, the computer time is set into the ASP-MG24.  See figure 14.

The initial ramp requires two inputs, the Start Level and the Days to End and Start Date.  Recommended values are shown in the figure.  For design masking levels near 47 dBA, the initial masking levels would be near 37 dBA, just barely detectable with the attenuation set at –10 dB.  Having the masking increase slowly over 30 days reduces the ability to detect changes. It has been found that the initial ramp has positive impact.   Employees may know that masking has been installed, but initially find that they have little improvement in privacy because of it.  As the level increases, the resultant increase in privacy becomes evident and response is positive.   The start date can be any day after the current date and the ramp will commence after midnight on that date.  It is recommended that the date be the day that the office is first occupied.  Once the data are entered, press Start Ramp.


While the ramp is operating, the current attenuation and the Days to End will decrement and be displayed, so that the module can be opened to determine how many days are is left.  If the ramp is to be changed, press End Ramp and a new rap can be set and left terminated.

Bypassing the Initial Ramp


If the masking system has to be reset to a new level, the Initial Ramp must be bypassed.  If is not, the level may be attenuated resulting in an erroneous level at other times.  This can be done by pressing Bypass Ramp.   When finished, pressing the button again, activates the ramp.  While the ramp is bypassed, the function is still active and displayed, but not connected.

Terminating the Initial Ramp


To terminate the Initial Ramp, press End Ramp.

Measuring the Masking Spectrum 

1. Bypass the Initial Ramp and the Level Scheduler so they will have no influence on the measurements


2. If zone controls are used, set each to the mid-point (5) for all zones.

3. Bring up the amplifier output in the zone to be measured until the masking level is approximately correct, typically around 47 dBA.  If the meter used has a noise floor of 30 dB as many of the lower cost ones do, raise the level another 10 dB, so that the high frequency data are more correct.

4. Collect up to ten spectrum samples that are randomly sampled throughout the area and either store the data in the meter for direct download or create a data file that can be read. 

5. Open the MEQ program and choose the ASP-MG24 option.  Download the spectra into the program, choose the desired spectrum, and let the program calculate the required corrections for each masking channel and for each channel with paging over the masking.

6. When saving the MEQ data, an EQ file will be created.  

7. Activate the ASP-MG24 software, and press Import MEQ Data (Column G).  The corrections will be set into the instrument.  If the measurements have been done well, the spectrum is now set the to the desired spectrum.

8. The other zones on the channel now have the same spectrum, but it is necessary to verify that the levels in each of the other zones is that desired.

9. Repeat the above process for the other channels 

10. Press Bypass Ramp and Bypass Scheduler to reactivate the functions.
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