The Why and How of 70 Volt Audio Systems

The basic components of a 70-volt system are (1) an audio source, (2) a 70 volt amplifier, (Never hook up 70 volt speakers to a residential 8 ohm amplifier.  Stuff could blow up!) (3) speaker wire (usually 16/2 gauge for runs up to 1,000 feet) and (4) speakers with transformers capable of receiving a 70 volt signal.

Where would you use a 70-volt system?

1) Any commercial location that requires more than one pair of speakers.

2) Any commercial location that does not want a stereo signal because of speaker placement or seating arrangements.

3) A distributed home audio system that does not want stereo.

Why 70 volt and not 8 ohm?

1) A 70-volt system allows you to use multiple speakers without worrying about impedance issues, which can overload and damage an 8-ohm amplifier.

2) A 70-volt system allows you to run more speakers off a single amplifier.

3) A 70-volt system plays in mono, not stereo, so speaker placement is not as critical.

4) A 70-volt system allows you to daisy chain speakers together, running the wire from one speaker to the next as opposed to home runs back to the amplifier for each 8-ohm speaker.

5) A 70-volt system allows you to adjust the wattage taps on each speaker so that you can set the volume of each speaker.

6) A 70-volt system gives you flexibility in how many speakers you can run off a single amplifier by adjusting the wattage at each speaker.

Why use 8 ohm at all?

1) 70-volt systems are monaural only.  They cannot play a stereo signal.

2) Typically 70-volt systems do not have as broad a frequency response as an 8-ohm home audio system.

How do I Set Up a 70-Volt Audio System?

Easy!  First determine what kind of sound quality and SPL (Sound Pressure Level (Loudness)) your customer is looking for.  For example, if your customer is a dentist and only wants soothing background music, then you will not need too many speakers and they won’t need to be playing very loud.  This means low SPL and low wattage taps on the speakers.  This probably also would mean a low wattage amplifier.  However, if your customer is a restaurateur with a busy restaurant and a hopping bar during happy hour, then you will probably need more speakers for better fill as well as higher wattage taps for higher SPL and a beefier amplifier to drive all this stuff.  And assuming the customer has a budget, this all needs to fit into it.

Virtually all 70-volt systems have the same component groups.  First, you need an audio source, such as an XM radio receiver.  Next you will need an amplifier, but before you go and buy the cheapest lowest wattage amp you can find, you need to know how many speakers you will need and what type of SPL your customer is looking for, especially during peak hours for restaurants and retail stores. (More on this at another time.)  You will also need speaker wire and speakers.

As a general rule of thumb, the more speakers you use, the smoother the coverage will be. No matter what brand of speaker you choose and regardless of some speakers marketing hype, more speakers mean a smoother, more seamless sound, which is a good thing.  However convincing your customer of this is not always easy.  But keep in mind that I have never met a customer who complained about his audio system sounding too good.  Also, more and more installations are requiring UL Listed ceiling speakers.  To be safe, make sure the speakers you choose have a UL 1840 Listing (for fire signaling) and a UL 2043 Listing (for air plenum spaces).  Speakers that are UL 2043, automatically carry the UL 1840 Listing.

So to recap, we have determined the needs and budget of our customer.  We have determined what the source material is and where it will come from.  We now know how many speakers will be needed and have determined their placement, either in the ceiling, or on the wall.  In some cases, your customer may want the speakers mounted in the wall. 

Once we know how many speakers we will need and about how loud they will need to play, we can determine the power needed from our amplifier.  For example, if we are using 10 speakers and tapping each one at 5 watts, then we would need a 50-watt amplifier right?  No.  You should always allow for about 20% “head room” or extra power to handle any unusual amp requirements such as a deep bass note or a booming finale. So with our requirements of 10 speakers tapped at 5 watts our amplifier should be rated for………….60 watts!  And with this rule of thumb, more headroom is better than less.

Next you need to run the wire from the amplifier to the speakers.  The good news is that with a 70-volt system, unless you are doing more than one zone, you simply run a single pair of 16/2 wire from the amplifier to the first speaker.  Make sure that the wire is UL Listed.  For another couple of cents per foot, it is worth it when the inspector comes around.  There are generally three types of wire terminals used in commercial speakers.  The spring-loaded or clip style, the Euro-block or Phoenix connector and the screw terminal.  All three have both positive and negative markings on them.  Positive = + and 

negative = -.  The wire should have similar markings.  Some wire is color coded to show black for negative and red for positive.  Make sure you always have positive hooked up to positive and negative hooked up to negative.  You are going to daisy chain the speakers together which means that you are going to run the wire from one speaker to the next until you have all the speakers wired together.  With both the spring loaded and screw terminals, you will need to fit two wire leads into each terminal; one that comes from either the amplifier or the previous speaker and the one that will feed to the next speaker.  The best way to do this is to take the two positive leads, strip off about ½ inch of covering and twist the two leads together.  That is, the one that goes back toward the amplifier and the one that goes on to the next speaker.  Feed the twisted pair into the spring clip or screw terminal and secure it.  Now do the same thing with the two negative leads.  For a Phoenix connector or Euro-block, there are four openings, numbered 1,2,3 and 4.  From the amplifier, after stripping off about 3/8 inch of covering, feed the positive lead into number 2 and the negative lead into number 3.  Tighten them down with a small slotted screwdriver.  Next take the positive and negative leads that will feed to the next speaker and connect the positive to number 1 and the negative to number 4.  Tighten them down and feed the wire to the next speaker.  Repeat this process until all the speakers have been wired.  Make sure all of your wire connections are securely tightened.  Do not feed any wire out of the last speaker.  Remember to set the wattage tap on each speaker before you move on.  It will save you time later.  

You have your source and your amplifier set up in a place that is secure if possible, your speakers installed and wired and your wattage taps set to your estimates.  Now you need to turn the system on and see how it sounds.  If you need to make a few minor adjustments to the wattage taps on the speakers, now is the time to do it.  For example, you may not want the speaker over the cash register playing as loud as the ones in the dinning area. 

Once you are satisfied with the performance of the entire system, go over all the operational information with the customer and any of his or her staff that may need to know about the source and the amplifier.

There!  You have successfully installed a commercial 70-volt system for a very happy client.  With luck he or she will give you referrals and hopefully you can use this client as a reference.  One note of caution when installing ceiling speakers, make sure that you know the exact size of the cut out needed for the speaker.  It is very hard to cover mistakes in dry wall and even more so in a drop tile ceiling that has been painted a unique color and then topped off with ten years of restaurant grease coating it.  Also, thoroughly read all instruction manuals for your source, amplifier and speakers.  No guessing!

It is always a good idea to come back when the system is in operation during actual business hours to check and make sure it is performing as anticipated by the customer.

70-volt Fast Track Instructions

1. Determine SPL (Sound Pressure Level) requirements

2. Determine the audio source: XM Radio, FM radio, CD player, other music source.

3. Decide on the number and type of Posh speakers to be used.

4. Choose a 70-volt amplifier based on maximum wattage required, plus a minimum of 20% headroom.

5. Read ALL equipment instruction manuals.

6. Run wire (18/2 or 16/2 UL Listed) to predetermined speaker locations.

7. Make sure the speaker wire is secured and hidden.

8. Mount and hook up speakers to the wire.   Daisy chain wire from one speaker to the next.

9. Set speaker wattage taps.

10. Turn on and test the system.  Make adjustments as needed. 

11. Teach the customer how to use the system.

12. Return during business hours to check the system’s performance.

Addendum

This of course is a bare bones primer on 70-volt installations.  You will no doubt run into many variations and additions to this basic guide.  Some of the more common additions and variations you might find are listed below, with a brief explanation of each.

1. Volume Controls: Often volume controls are used between the amplifier and the speakers.  This is usually done when the volume needs to be regulated frequently, or when the source and amplifier are located in a space that is not easily accessed.  Volume controls are also used when there are more than one zone for music, such as the dining area of a restaurant being on a different zone from the bar area.  Your local ADI branch has all the information you need on selecting the right 70-volt volume control.

2. Zones: Many times a retail or restaurant space is divided into zones.  Such as one zone for the dining room and one for the bar, or in a department store, separate zones for different departments.  You certainly don’t want the same music playing at the same level in the old ladies housecoat department as you do in the teenager low-rider jeans department; unless of course you happen to be Wall Mart.  Each zone needs to be run from a separate output on the amplifier.  And for multiple music sources, separate zones will require separate amplifiers.  Obviously this gets complicated quickly. 

3. Wire:  We addressed wiring briefly, but some additional rules of thumb for 70 volt wiring are as follows: For runs less than 700 total feet and less than a 100-watt load from the amplifier use a UL Listed 18/2 gauge wire.  For runs up to 1,000 feet or more than a 100-watt load, especially with higher SPL levels use a UL Listed 16/2 wire.  This will ensure a minimum amount of signal loss between the amplifier and the speakers.  For more help on selecting the right speaker wire for your job, talk to your local ADI sales person.
4. 70-volt Amplifier Wattage: The 70-volt amplifier wattage load we referenced above does not refer to the total power of the amplifier, such as a 60, 120 or 250 watt amplifier.  It refers to the total amount of watts being drawn from the amplifier by the combined wattage requirements of the speakers.  For example if you have 15 speakers drawing 5 watts each, the amplifier load requirement would be 75 watts.  For a 600-foot speaker run, 18/2 wire would be adequate.  But if you had 22 speakers drawing 5 watts each on a 400 foot run, (110 watts total load) then you would want to use 16/2 wire because your total amplifier load exceeds100 watts.  Clear as mud?  It’s really pretty simple.  Less than 700 feet and or 100 watts of amplifier load, use 18/2 wire.  Over 700 feet or over 100 watts of amplifier load, use 16/2.  When in doubt, use the larger wire (16/2).  Note that the smaller the wire gauge number, the larger the wire diameter.  Go figure!
5. Speakers:  70-volt commercial speakers run the full gamut of quality and price.  The old style 8” wizzer cone speaker tapped at 1 watt is not as accepted as it once was.  Because of higher quality sound in homes, cars and about everywhere else, some of today’s commercial speakers, especially Posh speakers, can rival residential sound systems in terms of fidelity, clarity and musicality.  The cost may be a little more, but there are countless advantages to using higher quality commercial speakers like Posh.  Not the least of which is a very satisfied customer.  Ask you ADI sales person for more information on the complete line of Posh Solution Series speakers. 
6.  SPL (Sound Pressure Level: SPL is measured in decibels, or dB.  You could spend a whole term in college on this subject, but we won’t.  Simply put, you need to know how loud the ambient or average noise level is in a space so that you can determine how loud your music needs to play to be heard over the noise, whether it is a doctor’s office, a restaurant or a sports bar.  To determine this, you should have an SPL meter, available at your nearest ADI branch.  The rule of thumb for background music is that it should be 3dB above the ambient noise level.  There are formulas to determine this, but we don’t have the space here to go into that.  The non-technical way of figuring this out is to measure the ambient noise level during peak business hours and then set up the sound system.  Using your SPL meter, keep adjusting the sound level with the amplifier volume control until you reach an SPL of about 3 dB above what you measured during the peak business hour.  This may need to be adjusted if there is a large SPL variance between peak and slow times. 
This pretty much covers the bare minimum of what you need to know to properly install and adjust a 70-volt sound system.  Hopefully this primer has helped debunk the mystique of 70-volt and will open doors to additional business opportunities.  Like anything else in life, it’s best to start small and build as you gain knowledge.  If you need additional help with any project call the ADI Support Group at 800-234-7971.

Good Luck!

Disclaimer:  Nothing contained in this document is intended to replace or exclude any state or local code or regulation.  For specific state and local code requirements always consult your local authority.
1
1

