Subwoofer diagrams

A DVC speaker has two voice coils, each with its own set of terminals. Note : Many of the wiring
options shown in this application may not be compatible with your amplifier because of low
impedance loads. Please check your amplifier owner's manual to determine the best wiring
option and verify the overall impedance load is compatible with your amplifier before making
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Updated: June 11, References. This article was co-authored by our trained team of editors and
researchers who validated it for accuracy and comprehensiveness. There are 11 references
cited in this article, which can be found at the bottom of the page. This article has been viewed
24, times. Learn more An aftermarket sound system can go a long way in adding quality to your
listening experience, but there are a lot of pieces that have to be wired correctly. A bad wiring
job can land you with blown sub-woofers, a burnt up amp, or in some cases even catch your car
on fire. If you plan to install your own sub-woofers, make sure that you understand the basic
circuitry that goes into the job. To wire your own subwoofers, start by deciding whether to wire
in series, which will decrease your power output, or wire in parallel, which will increase power
to each speaker. Additionally, make a wiring diagram and calculate the power each speaker will
receive. Then, wire the amp to the first speaker and connect the remaining speakers.
Afterwards, close the circuit by connecting the negative wires to the negative port on the output
jack. Finish by reconnecting your battery and turning on your car to test your new system! To
learn more, including how to calculate the total impedance of all your speakers, read on! Did
this summary help you? Yes No. We've been helping billions of people around the world
continue to learn, adapt, grow, and thrive for over a decade. Every dollar contributed enables us
to keep providing high-quality how-to help to people like you. Please consider supporting our
work with a contribution to wikiHow. Log in Social login does not work in incognito and private
browsers. Please log in with your username or email to continue. No account yet? Create an
account. Edit this Article. We use cookies to make wikiHow great. By using our site, you agree
to our cookie policy. Cookie Settings. Learn why people trust wikiHow. Download Article
Explore this Article parts. Tips and Warnings. Related Articles. Article Summary. Part 1 of Know
the difference between wiring in series and in parallel. There are two ways to connect your
wires, and it matters which way you choose. You will want to wire in series whenever you would
like to raise the impedance of your system and wire in parallel whenever you would like to lower
the impedance of your system. Wiring in series means that you start by connecting the positive
output terminal of your amp to the positive wire on speaker A. Then you connect the negative
wire of speaker A to the positive wire of speaker B. Finally, the circuit is complete when you
connect the negative wire of speaker B to the negative output terminal of your amp. Then you
would connect the negative output terminal of your amp to the negative wire of all speakers.
Understand what effect different wiring has on your power output. These two wiring schemes
have dramatically different effects on the impedance and power output in your system. Wiring in
series increases the impedance of your system. This decreases the amount of power received
by each speaker. Each speaker added will also raise the impedance of the system. This means
more power will go to each speaker because adding speakers to the circuit will lower the
impedance of the system. Be able to identify the parts of your system and their functions. The
stereo head serves as the control panel for the system and sends signals to the amp. The
amplifier, or amp, magnifies the signal from the stereo head and sends it to the speakers, which
produce sound. The sub-woofers are the speakers responsible for producing sounds at a very
low frequency. Part 2 of Locate the specification labels for your system. Your amp should have
a label near the speaker output jack that indicates the output power measured in Watts and the
minimum impedance measured in Ohms. Your sub-woofers should also be labeled with an
impedance value in Ohms and a value indicating the maximum power input that they can handle
in Watts. Write down these values. You should have at least four different values written down.
Calculate the total impedance of all of your speakers. To do this you should add together the
speaker impedance number for all of your speakers. You want the impedance to be at least
equal to the minimum impedance value of your amp on each channel, but not to exceed 16
Ohms unless your amp is specifically rated for impedance values above 16 Ohms. Where Z is
the impedance of a given speaker. The formula for finding total impedance of speakers wired in
parallel is a little trickier. So say you have two speakers with impedances of 6 Ohms and 8

Ohms. This time it would look like this: 1 Multiply the values. Calculate the power each speaker
will receive. This will be based upon the total impedance and the power output of your amplifier.
Part 3 of Unplug your battery terminals. You do not want the system to have live power while
you are making your connections. Turn the vehicle off and remove the cables from your battery.
Wire the amp to your first speaker. Connect the positive output wire to the positive wire of your
first speaker. This may mean splicing the two wires together, but more often the amp is made to
have the wire of the speaker inserted into an output jack. This step will be the same regardless
of whether you are wiring in series or parallel. Connect the remaining speakers. Each of the
speakers that you are wiring in series will be connected to each other. This can be done by
splicing the wires together. Each of the speakers that you are wiring in parallel will be
connected to the output jack on the amp. Close the circuit. Connect your battery cable. Now you
can connect the ground cable on your battery and restore power to the vehicle. Turn up the
music. Enjoy your music, and make sure that everyone else does to! Include your email address
to get a message when this question is answered. Sketching out a wiring diagram can help you
decide the best way to wire your system. Helpful 0 Not Helpful 0. Submit a Tip All tip
submissions are carefully reviewed before being published. Do not wire your system with the
battery hooked up. Helpful 1 Not Helpful 0. Helpful 1 Not Helpful 1. Related wikiHows How to.
How to. More References 2. About This Article. Co-authored by:. Co-authors: 9. Updated: June
11, Categories: Loudspeakers. Article Summary X To wire your own subwoofers, start by
deciding whether to wire in series, which will decrease your power output, or wire in parallel,
which will increase power to each speaker. Thanks to all authors for creating a page that has
been read 24, times. Is this article up to date? Cookies make wikiHow better. By continuing to
use our site, you agree to our cookie policy. Related Articles How to. By signing up you are
agreeing to receive emails according to our privacy policy. Follow Us. Get all the best how-tos!
X Help us do more We've been helping billions of people around the world continue to learn,
adapt, grow, and thrive for over a decade. Let's do this! Information Labs. Wiring diagrams
Detailed wiring diagrams. Car stereo removal guides How-to-guides Ask the pro's. Remote entry
programing guides Radio unlock codes E-books. Series- Parallel. Wiring diagram for
Series-Parallel wiring is for dual voice coil subs. This means the voice coils on each individual
sub are wired in series, the subs are wired together in parallel. To calculate impedance for
Series-Parallel wiring, enter the impedance of each voice coil, the number of subs you are
wiring, and then hit calculate. The resulting ohm load you will see will be displayed under actual
mono load. Woofer box Laboratories. Box Design. Speaker enclosure types. Speaker boxes
design. Sealed box. Ported woofer box. Infinite baffle. Sealed Inverted. Speaker polarity and
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diagrams. Detailed wiring diagrams. Car stereo removal guides. Ask the pro's. Remote entry
programing guides. Radio unlock codes. Series - Parallel Load Calculator. Series - Parallel Load
Calculator for sub woofer box design. Woofer box Laboratories Index. Link to us. In the above
diagram, the impedance of the subs add together. The negative of one speaker connects to the
positive of the other. Above, the positives of each speaker are wired together. The negatives are
wired together. This is parallel woofer wiring. As the diagram shows, the new impedance of the
combined load or combined speaker wiring is half of the individual car subwoofer impedance.
The two 4 ohm speakers create a new 2 ohm load. This is the normal load that most mono car
bass amps will drive easily. The combined total impedance here is 8 ohms. If the speakers were
4 ohms each, then the combined impedance would be 4 ohms. The two speakers wired in series
add to each other. Since there are two sets of these, when they are then wired in parallel to each
other, each pair is reduced in half as if they were one speaker, just like regular parallel wiring.
This shows that multiple woofers can be wired to achieve a normal load and therefor can be
driven by a single amp. If all 4 of the above 8 ohm speakers were wired in parallel only, then the
combined load would be 2 ohms. If they were 4 ohm woofers and all wired in parallel, then the
new load would be one ohm. Additional subwoofer wiring diagrams below:. Questions on
Subwoofer Wiring Diagrams or Installation? See our local support benefits when you buy from
us, especially if we install your purchase. Click below. We now offer new Finance Options.
Check it out! Toggle navigation. Subwoofer Wiring Diagrams. Want to know how to wire your
dual voice coil subwoofer or match the right kind to your amplifier? Read on to find out more.
Dual voice coil speakers are extremely similar to single voice coil models except for having a
2nd voice coil winding, wire, and wire terminals. They produce sound when a musical signal is
supplied. Dual voice coil DVC speakers, which are most often subwoofers, are almost the same

as standard single voice coil speakers. Single voice coil subwoofers have only one speaker
voice coil winding while dual voice coil models have a 2nd voice coil of the same Ohm rating
impedance added in the bobbin. Power handling ratings are usually very similar always
double-check to be sure but might be a bit different. These days, most car amplifiers have
certain power ratings in Watts at a specific speaker load Ohm rating. For example, a mono
amplifier might have the following power ratings:. A 2 ohm DVC subwoofer could be used and
wired in parallel to allow the amp to put out its full power. As I mentioned earlier, not all
amplifiers can be bridged. How can you add a subwoofer and supply it with enough power
without having to buy a second amp? With a dual voice coil subwoofer, you could use one
channel for each of the voice coils to drive the subwoofer with enough power. The rest is
relatively easy! Then pick the right number of dual voice coil subwoofers that can be wired to
match that required by the amp. Click here to download the. PDF 2 Ohm dual voice coil sub
wiring diagram. You can also message me directly here. So right off the bat the sub is at 2
OHMS. I have it paired to a Mono 2 OHM amp at watts. Now this amp has connections for 2
channels. At the moment I have it hooked up to one channel going to one set of sub terminals. I
hope I explained the best that I could. Basically the same as using 2 separate SVC subwoofers
but just in one subwoofer instead. Yes, old school I know. What do you suggest I wire it down
to? Thank you. Hi there. I would wire one voice coil to each channel and drive the RCA inputs
with a mono signal same on both channels. Forgot to mention adding 2 bullet tweeters also db
drive to the same 4 channel amp, please assist with best case Thank you in Advance. That
would work. It states w and w nominal. Based on your diagrams, I think that the output will be
8ohms. However I will like to know what size of amp I need to push it. Hi Marty, Would seriously
change the wiring on the subs. Would purchase a 2 channel amp X 2 ohm. For the subs. They
are w max with 80w nom and they are 4 ohms. I also have to get 2 midrange speakers. I would
like you to: 1 suggest the no. Depending on your suggestion, what size of amp s would you
recommend. Otherwise, you could use a good 2 ohm stable 2-channel amp to drive both pairs of
speakers, but that offers a bit less flexibility. When speakers share an amp channel they have to
share the power available, too. Hi Marty, I am trying to finalize everything I need for my Car
audio project and I need some of your very specialized knowledge. The following is a list of
what I have and what I am looking to purchase. Here goes:. Have to get a 2 ohm 2 channel amp.
Selected these 4 from ebay in no particular order. You decide if you like any of them or make
your own recommendation. Again, you decide if you like them or recommend a different brand. I
have to purchase a pair of Tweeters. You can suggest a pair. A Amplifier for the highs and
midrange B Crossover either 2,3 or 4 way electronic. The midrange are ok but not necessarily
suited well for bass in the range of vocals in music. Hi Marty, Thanks very much. Really
appreciate the advice. Going with them all. However 2 things, first the JBL speakers are 3 ohm.
Regards Tony. The component sets I recommended are full range, not midrange. Tweeters are
highs, to be very specific about the terminology. Hello Marty, I do not have a contact page for
you. You can send it to me. You can also contact me via my email. However this may be my last
post. You said that I do not need a crossover. Hi, the Contact page is in the menu at the top or
just go here. Generally speaking, how the amps are connected depends on your head unit.
Some have one pair of RCAs while others have up to 3 pairs or even none. Also, some amps
have RCA outputs which can easily be then connected to a second amp. You can use RCA Y
adapters to connect to all 4 inputs there also. You have been very insightful and very very
helpful. Your knowledge is tremendous. Marty, you are one of the guys and I hope you keep up
the good work. Your articles are very interesting and helpful. Again, Thanks very much. Thanks,
Anthony. Please help. Or what specifically? Good morning. Are you able to remove the
speakers from the box? Hi Marty, its me, Anthony. The 6X9 speaker is 80 watts rms. The tweeter
is 90 watts rms. Can i use them connected together on the watt rms per channel amp? Would
there be any issues? Regards Anthony. Yes, you sure can. Hello Jesse I need a bit more info,
especially specific model of the amp or just tell me the min. What is a dual voice coil speaker?
Single vs dual voice coil subs: which is better? PDF version you can view or print. Your
comments are welcome! I hope I explained the best that I could Reply. Forgot to mention adding
2 bullet tweeters also db drive to the same 4 channel amp, please assist with best case Thank
you in Advance Reply. Hopefully that helps. Regards Tony Reply. Tony Reply. Best regards.
Regards Anthony Reply. Always great to get your insight. Keep up the good work. Thank you
very much for the information. I am Marwan from Iraq. Do you have a YouTube channel? Click
on the image to enlarge it or click here for the Adobe. The resistance value comes from a long
coil of wire inside each speaker called a voice coil. A voice coil is a coil of wire that, when
placed inside a magnetic field, makes the speaker move and produce sound when driven by an
amplifier. Speakers contain a long wound loop of wire called a voice coil. This increases the
amount of stress and heat it has to handle. For example, connecting a 4 ohm speaker to an

amplifier that is labeled as working with 8 ohm speakers would mean it would have to produce
double the electrical current to the speaker! The recommended speaker impedance ratings are
usually listed above the speaker wire posts. A home stereo, for example, may often list ohms as
being ok for use. Also, attempting to wire two 8 ohm speakers in parallel to an 8 ohm stereo
would have the same effect. Two 8 ohm speakers in parallel is equal to 4 ohms total that the
amp will see. They ended up with a burned-out amplifier. An amplifier can only handle so much
heat and stress before it fails, so be sure to observe these rules. Be sure you wire speakers to
meet the minimum Ohm rating you need. Speakers are different than other devices in that they
work using alternating current AC instead of direct current DC. This is good news! As I
mentioned, speakers work by moving a cone back and forth in order to produce sound. The
result is a strange and poor sounding stereo. When speakers are wired the opposite of each
other sound waves cancel out. When wired the same, sound waves add together for more
sound. Speakers that are wired differently sound poor because much of the sound is canceled
out. So the most important thing here to remember is to wire speakers consistently the same
way as each other. The job of a crossover also called a passive crossover , because it use basic
capacitors and inductors rather than electronics is to restrict the music production each
speaker tries to produce. Unlike standard separate speakers, 2-way and 3-way speakers that
have a crossover can only be used in parallel and not in series. This is because unlike separate
speakers with no crossovers, in this case, many sounds will be filtered out. What this means is
that little to no sound would be produced if another 2-way speaker is connected in series. In
some cases, more speakers can be added to increase the amount of volume you can get or to
place speakers in more rooms, more locations in your vehicle, and so on. You also may have
wondered what would happen if you bought an amplifier with twice the power of your present
one. It increases a few decibels dB for each speaker added. This is because of how the human
ear works and the physics of sound, along with how speakers work and how much volume they
can produce for a given amount of power. Generally speaking, the human ear will hear a very
small amount of volume increase for each doubling of acoustic power: about 3 decibels dB. For
most people, the small amount of volume increase you notice when turning up a volume knob 1
notch is somewhere around 3dB. It increases it a very small amount as far as your ears are
concerned. Most people need an amplifier that can produce enough volume to fill a room or
vehicle and turn up the volume from time to time. I like to use 50W or higher per channel as a
good rule of thumb when buying an amplifier. Have questions, comments, or suggestions? Be
sure to leave a comment below or send me a message. Confused about tweeters? Thanks for
any input. I think the best thing to do would be to pull out the crossover s from the cabinet and
check at each point in the crossover for sound with a test speaker or for a signal if you have
access to an oscilloscope. If a capacitor is bad that could be the issue, but it could be
something else. Hi, this is a very well written article explain the speaker connections. I have
searched the internet and I think this is the best place to explain the situation I am facing.
Firstly, Is my speakers matching my amp or do I run the risk of blowing it up again. And
secondly how should I rewire it in series or parallel.?. Hi Leo. I cover a similar example here
System 3 in the diagram. Wiring 2 or 3-way speakers in series causes issues with the sound. As
you said in your other article, I was not able to locate the resistor in any local shops in my area.
Is there an alternate option? And if connected in a series without the resistor it is 24 Ohm, but if
I run it in 2 series Tweeter and Mid and 1 low in parallel the Ohm Load is 5. If the ohms is higher
that the amplifier is that ok? Or again do I again run the risk of blowing up the amplifier? They
need to be in parallel else the sound will be affected due to the crossovers. Regarding buying
resistors you can usually find them online at Parts Express, Amazon, or eBay. Also at some
other electronics retailers depending on what country you live in. I find these articles extremely
helpful as I am learning to set up my home audio systems and have recently tinkered with
creating bluetooth speakers from components fitted into glass bottles. I knew very little about
this previously so forgive my ignorance here. I have a bluetooth module with inputs of Left
Right and Ground. I have two 4 ohm speakers which I have soldered as you highlighted and I
got everything to work but I am unsure if I have attached the speaker wires correctly. I attached
the positive from the left to the L on the module, the Negative from the right speaker to the R on
the module and the 2 other wires to the Ground. I soldered all in place after testing and hearing
sound from both speakers but I am wondering should I have done it differently as I will try to do
another one shortly. Any advice would be very appreciated. Hi Marty :- I could use some
assistance. I have a brand new EQ from years ago if you can manage that on. I have a Pyle 2 X
max power amp if needed. Please tell me how to set this up. Please help so I can get back to my
tunes!! Thank you so much in advance. Any questions for me, ask away Hi Lucille. Just 2 quick
things first: The RX-V a 5. Also, there are only 2 front speaker channel outputs, not 4. There are
usually some options in most receivers to do that. Marty, came across the article trying to wire

two bookshelf speakers in series. In short, I have an existing amplifier that wants 8ohm
speakers. The speakers in my system are all connected through a 6 set speaker selector. Most
of the time I only run 3 at a time. My issue is the bookshelf speakers I bought are 4ohm, mistake
on my part. If I wire them in series, they will not longer be left and right, will this cause a
different sound than if they were wired normally in parallel to separate L and R channels?
Alternatively, you could consider getting an inexpensive amp with decent power that can drive 4
ohm speakers and use that instead. I have an article here on how to do that. How can i connect
2woovers to one plug head, one woover has 4wires 2pairs and the other has 2wires 1pair from
the woover, how can i connect them to the same plug of 4 wires, both having impedance of 4
ohms each. Hi Marty, Thanks for the well written article. The speakers are Zu Omen Defs,
Paradigm V12 subwoofer and the integrated is a Moon i so which would have the best sound,
high-level or low? Thanks for your time. Hi Aaron. Hi, thanks for the simple explanation and
diagrams. Two questions regarding parallel wiring: 1. When connecting two pairs of speakers to
each channel of a stereo amplifier can the individual speaker connections be made at the amp
speaker terminals as opposed to spliced in line as shown in the diagram? The speakers are
Paradigm Monitor 7 ver. The connections are bi-wired. The other speakers are Large Advents,
2-ways, 8 ohm, sensitivity 1w 88 dB. The terminals are marked 8 ohm and O. I planned to have
one Paradigm and one Advent per channel. Is the 8 ohm terminal positive or negative? Thank
you in advance of your response. Yes, you can do that if you like. It usually happens for bass
frequencies when that does occur. Overheating or permanent damage can result. Your
comments are welcome! Thanks for any input Reply. Any help would be greatly appreciated. Hi
Marty, thankyou for the quick reply, As you said in your other article, I was not able to locate the
resistor in any local shops in my area. Hi Marty, I find these articles extremely helpful as I am
learning to set up my home audio systems and have recently tinkered with creating bluetooth
speakers from components fitted into glass bottles. Any questions for me, ask away :- Reply.
How can i connect 2woovers to one plug head, one woover has 4wires 2pairs and the other has
2wires 1pair from the woover, how can i connect them to the same plug of 4 wires, both having
impedance of 4 ohms each Reply. Hi there Will. A Subwoofer is a loudspeaker which produces
audio signals of low frequencies. The first subwoofer amplifier was developed in by Ken
Kreisler. It is basically used to improve the bass quality of audio signals. Here we design a
subwoofer amplifier producing audio signals at low frequencies from 20 Hz to Hz and with an
output power of W, used to drive a 4 ohm load. Audio Signal is first filtered to remove the high
frequency signals and allow only the low frequency signals to pass through it. This low
frequency signal is then amplified using a voltage amplifier. This low power signal is then
amplified using a transistor driven class AB power amplifier. Related Post â€” w Power
Amplifier Circuit. The cut off frequency was assumed to be Hz and the Quality factor is assumed
to be 0. Also assuming the number of poles to be equal to 1 and value of C1 to be equal to 0.
Assuming R1 and R2 to be same, the value can be found by substituting known values in the
equation. This gives a value of 5. Here we select 6K resistors as R1 and R2. Since we want a
closed loop gain filter, we do not require resistors at the non inverting terminal, which is
shorted to the output terminal. The preamplifier is based on class A operation of transistor 2NA.
Since the required output power is W and load resistor is 4 Ohms, here we require a supply
voltage of 30V. Assuming the collector quiescent current to be 1mA and collector quiescent
voltage to be half of supply voltage, i. Substituting the values, h fe or AC current gain , we get
the base current to be equal to 0. The bias current, I bias is assumed to be ten times the base
current, i. Values of R3 and R4 are then calculated as given:. Substituting the values, we get R3
to be equal to K and R4 to be equal to 22K. The emitter resistor is calculated to be equal to 3.
However this resistance is shared between two resistors, R6 and R7, where R7 is used as
feedback resistor to reduce the decoupling effect of C4. Value of R7 is calculated by the values
of R5 and gain and found to be equal to Ohms. Value of R6 is then equal to 3. Since capacitive
reactance of C4 should be less than the emitter resistance, we calculate the value of C4 to be
equal to 1uF. The biasing diodes are selected such that their thermal properties are equal to that
of the Darlington transistors. Here select 1N Since a large value of bias resistor is required for a
low bias current, we select R9 to be equal to 3K. The driver stage is used to provide a high
impedance input to the power amplifier. Here we use a power transistor TIP41 in class A mode.
Here we select a 30 Ohms resistor. The value of bootstrap resistor R10 should be such that to
be provide high impedance to the Darlington transistors. Here we select R10 to be 3K. The audio
signal is filtered by the Sallen Key low pass filter using the OPAMP such that only frequencies
below and equal to Hz are passed and remaining filtered. This low frequency signal is given to
the input of the transistor Q1 through the coupling capacitor, C3. The transistor operates in
class A mode and produces a amplified version of the input signal at its output. This amplified
signal is then converted into a high impedance signal by Q2 and is given to the class AB power

amplifier. The two Darlington transistors operate such that one conducts for positive half cycle
and other for negative half cycle, thus producing a full cycle of output signal. The emitter
resistors R11 and R13 are used to minimize any difference between the matching transistors.
The diodes are used to ensure minimal cross over distortion. This high power output signal is
then used to drive a loudspeaker or subwoofer of low impedance, about 4 Ohms. Note that here
we have used an 8 Ohm resistor for testing purpose. Your email address will not be published.
Comments What If i want to increase the output power? Leave a Reply Cancel reply Your email
address will not be published. Change Ad Consent. A DVC speaker has two voice coils, each
with its own set of terminals. Note : Many of the wiring options shown in this application may
not be compatible with your amplifier because of low impedance loads. Please check your
amplifier owner's manual to determine the best wiring option and verify the overall impedance
load is compatible with your amplifier before making any connections. Close Menu. Car
Security. Ohm's Law Calculators. Relay Diagrams. Subwoofer Wiring. Vehicle Wiring. Recent
Topics. Site Search. Site Menu. Advanced Search. Select quantity and impedance. Speaker Qty.
Select Qty. Search the12volt. Follow the12volt. Any user assumes the entire risk as to the
accuracy and use of this information. Please verify all wire colors and diagrams before applying
any information. Subwoofer Wiring Wizard. Additional combinations and values may be
calculated with our Parallel and Series Calculators. If you do not find the information you're
looking for, please post your request at the12volt's Install Bay - Mobile Electronics Forums. We
will NOT respond to any requests by e-mail. Please use proper safety equipment and
procedures when using power equipment. The following information is available for you to use
at your leisure. When it comes to selecting an enclosure type to get the best sound from your
woofer and matching it to your taste in music, it can be a little confusing. The purpose of an
enclosure is to improve bass response and prevent woofer damage from over-excursion. There
are a few things you will need to consider before making your final selection that will ultimately
affect your choice in subwoofer enclosure style. Here are some of the key points you will need
to consider:. Once you have determined the above conditions, you will then be able to make a
choice that will get the best bass response. The next sections will outline the most popular
types of enclosures to help you make a selection that is right for your listening tastes. An
infinite baffle is not necessarily an enclosure. This can be a flat board with the woofers mounted
to it and then attached to back of the seat of a sedan. Another example of infinite baffle is how
speakers are mounted in the rear package trays of most sedans. The speakers have no
enclosure and the speakers are mounted facing up in the package tray. Many vehicles have
subwoofers mounted in the rear package tray infinite baffle right next to the full range speakers.
Infinite baffle mounting is often considered the best overall sounding of all the examples we are
going to talk about. They do not have an enclosure that will change the way the woofer naturally
sounds. When mounting woofers in an infinite baffle configuration, you must have a woofer that
is capable of operating in an infinite baffle or ported enclosure. You will need to make sure that
you seal the mounting baffle as good as possible to the vehicle so that the sound waves from
the rear of the speaker cannot reach the front of the speaker to cause cancellation. Remember
that bass can travel through anything that is not solid such as the rear seat foam and even other
speakers that are mounted near the woofers. Any areas not sealed between the front and rear of
the baffle will decrease the amount of bass. An ideal infinite baffle mounting can be a challenge
due to the potential difficulty of sealing off the front and rear of the baffle. That is why it is
important to have an amplifier which has a subsonic filter to eliminate any damaging
frequencies reaching the subwoofer. Infinite baffle mounting does limit the total output of the
woofer and its power handling. That is why it is best to use a woofer specifically designed for
this type of mounting configuration. You also have to make sure you have properly isolated the
front and rear pressure waves with the baffle or you will have limited output and bass response.
Violet - large sealed enclosure Green - small sealed enclosure. They are usually built within a
range of internal volume specified from the manufacturer. The internal volume will vary
depending on the type of sound you are trying to achieve. Sealed enclosures can have large or
small internal volumes with no ports or vents in the enclosure. The air inside the enclosure
works as an air spring to control cone movement. You must make sure that your amplifier does
not produce more power than the woofers is rated to handle in this size of enclosure. This type
of enclosure is usually used when you are trying to reproduce music very accurately at a
moderate volume. Sealed enclosures are one of the most popular box designs for someone that
is looking for very accurate sound reproduction. Sealed enclosures are usually used when you
want loud music reproduction with very good cone control. For example, small sealed boxes are
often designed for the older rock, hard rock, or speed metal. These genres of music usually
have a good amount of drums in the recording and do not have a lot of very deep bass
information in the recordings. The woofer will handle a large amount of power because the

enclosure will limit the cone movement at the lower frequencies which could damage the
speaker. They will not have as much of the punch as a smaller sealed enclosure but will play
lower bass overall. They will also take up more space in the vehicle since they require more air
volume. They can reproduce low bass response that is very smooth and natural sounding. This
is a smooth gradual roll off that gives them a very good response curve and will not have an
excessive peaks in output at certain frequencies. A Bass reflex enclosure also referred as
ported or vented enclosure has a port or vent that will increase output at certain frequencies.
This type of enclosure is more complicated to construct. The vent will combine the rear side of
the woofers output to the front output of the speaker. It can be tuned to specific frequencies
which allow added output around the tuning frequency. Ported enclosures are very popular
because they can dramatically increase the output at specific lower frequencies. This can be an
advantage when extreme output levels are desired or if you are wanting to maximize the output
of a subwoofer with a smaller power amplifier. As with anything, there are both good and bad
things to consider. To achieve the most output, you will need a very large ported enclosure.
This will take up more space in the vehicle. This is very rarely discussed but is very noticeable
with large ported enclosures. A larger ported box will have more group delay because of the
size of the enclosure and its design. This will have a softening effect on the bass. A large ported
enclosure can have substantially more output but at the cost of accurate sound quality. Clear as
mud? Glad you understand. Ha ha. Ported boxes have another set of challenges. This means
they will limit the lower frequencies the enclosure can produce twice as fast as a sealed
enclosure. The advantage of the ported enclosure is it can play louder before the lower bass
starts to roll off. Ported enclosures are often much larger than the sealed enclosures to get
them to produce very low bass frequencies. The other trait of ported enclosures is they have no
control of the driver movement, called excursion, below the tuning frequency. This means that
below the tuning frequency of the enclosure, the driver will perform as if it was in an infinite
baffle. This is why smaller ported enclosures handle less power than larger ported ones.
Smaller ported boxes cannot be tuned as low as larger ported enclosures. High power levels
below the tuning frequency will overdrive the cone movement and damage the speaker. One of
the key ways to control cone movement below tuning frequency is to use a subsonic, or
infrasonic filter just like we recommend for infinite baffle. An adjustable subsonic filter is
necessary to maximize your output and protect your speaker. With proper tuning you will have
incredible output from the enclosure with maximum protection of the speaker. When tuning a
ported enclosure, you must make sure that you have the proper volume of airspace, the correct
port area, and port length. One way to see if this is happening is to hold your hand or something
over the port opening when playing at high power to see if the noise stops. This noise can be
reduced and is some cases eliminated by rounding or flaring the ends of the ports but in
extremely small ports, the noise is unavoidable. The length of the port is also an important
factor and relates directly to port area. For example, if you increase the port area to eliminate
port noise, you must also increase the length of the port to keep the tuning to the same
frequency. Now you have another challenge. Now it is a balancing act between size, sound, and
power handling. You want a ported enclosure to play as low and loud as possible but the louder
and lower you want it to play, the more space it will require. Venting rules: When you use ports,
you there are a few things to remember. First and most important is the area and length are very
critical for proper tuning. Changing either one will greatly affect sound quality, performance,
and durability of the speaker. The vent shape is not as critical as the total area of the vent. It can
be round, square, triangle, rectangle, or any other shape as long as the total area is equivalent
to what is required for that enclosure. Multiple vents can be used if the total area is equal to the
specified design. Also, you must keep the vents away from other surfaces. Just remember the
vent must allow air to flow freely without obstruction from either end. A straight vent is better
than a vent that has to be bent or folded to fit into enclosure. Bending the vent will also restrict
the airflow and will slightly detune the enclosure. Longer vents tune the enclosure to lower
frequencies but require more airspace in the enclosure to compensate for their displacement.
Small vent areas have shorter lengths but increase airspeed and can have port noise. A
symmetrically loaded bandpass enclosure is designed to pass the entire output of an enclosure
through a vent smaller than the surface area of a speaker. A bandpass enclosure uses both a
sealed and a ported chamber. The woofer is mounted inside of a two chamber enclosure in the
divider between them. One of the chambers is vented to the outside environment. The main
advantage of a bandpass enclosure is to allow significant output through a small opening. They
can also be tuned to provide increased output in a narrow band of frequencies. They do share a
lot of the traits of both sealed and ported enclosures. The size of the sealed chamber will affect
the low frequency response. For deeper bass it will require more airspace, thus a larger box.
The ported side tunes the upper frequency response and output level. A larger ported chamber

will give a wider band of passed frequencies but will sacrifice output of the enclosure. As with a
ported box, the port area and length will greatly affect output and frequency response as well as
quality and the reliability of the speaker. Other concerns with bandpass types of enclosures is
with sound quality. Since the speaker is completely enclosed inside the cabinet, they have
much more group delay. This means the bass will be delayed from reaching your ears at the
same time as the sound energy from the other speakers in the system. The output of the
bandpass boxes are not extremely flat or smooth in frequency response. This means that some
frequencies are louder than others and will not accurately reproduce the music as it was
recorded. The smaller bandpass enclosures produce the least flat response but can have a
huge increase in output in a specific, smaller, frequency band. Comparison graph of different
types of enclosures with the same woofer:. Orange - large ported enclosure Teal - bandpass
enclosure Red - infinite baffle enclosure Purple - large sealed enclosure. Isobaric enclosures are
designed to get the maximum bass from a very small space. An isobaric enclosure is a unique
type of enclosure where you use two woofers and couple them together to act as a single
woofer with twice as much pushing power. The biggest advantage is the enclosure requirement
for this style is half of the size of the recommended sealed enclosure for the speaker. This
means you can get great bass out of a very small space. The disadvantages to this enclosure
design is you have to buy double the number of speakers and you have to power each one as if
it were playing by itself. This means double the power requirement as well. Since you are
essentially overlapping two speakers, the overall output will be the same a single speaker.
Construction is very simple. Once you know the volume of enclosure a single speaker requires,
you can reduce the internal air volume to one half the original specification. The woofers can be
mounted into the enclosure face to face with the outward woofer wired out of phase with the
woofer that has its magnet inside the enclosure. The woofers can also be coupled with airspace
between them in either a face to face, magnet to magnet, or face to magnet. The other
advantage of mounting woofers face to face or magnet to magnet, it will smooth out the
non-linearity properties of a speaker. With older speaker designs, the pushing force was
sometimes not as strong as the pulling force. This created distortion because it would not
accurately reproduce the signal the speaker received. This type of enclosure is no longer very
popular because of the woofer technology that we currently use. Some of the woofers today
require very little airspace to produce great sounding, deep bass eliminating the need to cut the
box volume in half. Kicker combined the electrical and mechanical properties of two woofers
into the single Kicker Solobaric woofer. When building an enclosure, the enclosure's walls
should be as rigid as possible. Any flexing in the enclosure will drastically decrease your
speakers' performance. Also, all of the joints and walls in a speaker enclosure should be
airtight, including screw holes and wire holes. Any leaks or flexing will cause cancellation,
resulting in reduced output. Enclosures should be built with very dense and heavy wood. We
recommend MDF medium density fiberboard or Medite high density fiberboard , They are rigid,
heavy and not porous like some particle boards. Most enclosures are built for multiple drivers
and require separate chambers for each driver. Dividers are a very important part of box
building because they create strength in the box and provide an airtight seal between the
speakers. Keep in mind that no two things are created equally even speakers of the same size
and model! When assembling the box it is very important to glue all joints. Screws or staples
should be placed approximately every 4" 10cm. Drywall screws work better if they are
counter-sunk. Countersinking makes it easy to fill over the screw heads for paint or carpet, and
improves the appearance of the enclosure. A quality air stapler has been proven to be a good
substitute for counter-sunk drywall screws. Don't forget the wood glue. This is much faster and
smoother than using screws. Glue joints all the way across the wall to provide an airtight seal.
We recommend Titebond or Elmer's Wood Glue. It is always a good idea to use corner braces,
also called glue blocks, on each joint in an enclosure. Corner braces are usually made from
left-over enclosure wood and measure approximately 1" 2. The braces should be glued and
screwed or stapled to the walls and caulked on both edges where they meet the walls. Use a
silicone caulk to ensure the airtight seal. Don't use "bathroom tile" type caulk, it won't do the
job! Not all corner braces will be the length of the wall they're attached to. For example, if a
wall's length is 36" 1 m , but there is already a corner brace on the adjacent wall, we'd need to
deduct one inch 2. Deduct two inches 5cm from a brace's length if there are braces on both
adjacent walls. When adding braces to an enclosure always add the displacement of the extra
wood to the gross box volume as it is designed. Another type of brace, called a cross brace,
should be used in any span that is 12" 30cm or more to prevent panel vibration. The most
common application will be from the front baffle to the rear wall and between the top and
bottom walls. The brace will contact the enclosure only on its ends where it should be glued
and screwed or stapled. Place the brace slightly off center for maximum rigidity. A perfectly

centered cross brace can actually increase cabinet flex and resonance at a higher, more audible
frequency. The fundamental Thiele-Small calculations can be performed using a scientific
calculator and a little knowledge of algebra. However, it is important to note that the basic
calculations have some factors averaged or removed for simplicity, and the answers they give
are only approximate. Your best bet is to use known enclosure design data such as given here,
or to use a computer program such as LEAP 4. When you have completed your enclosure, it is
important to make sure the speaker is at least close to your design specs. If you did the
calculations by hand or with a simple computer program any program that requires only Qts,
Vas, and Fs for enclosure performance calculations is simple , you will definitely want to
measure tuning frequency because the vent dimensions given by the calculations could be off
enough to reduce the speaker's performance. Be sure to measure the tuning with the enclosure
in the vehicle, the acoustic environment of the speaker can also affect its tuning. When
designing an enclosure, it is best to follow what we call "The Design Sequence. The Design
Sequence Determine size of enclosure. Calculate and subtract driver, brace and port if ported
displacement from enclosure volume. Finalize driver selection. This is the easy part. Get a tape
measure and get in the vehicle. Consult your customer on exactly how much space he or she is
willing to forfeit for their system. Measure this area and write down the height, length and width
dimensions in inches. Now we'll learn how to calculate volume for a cabinet from the
dimensions we just took. Let's say the space we have available is: 14" High x 41" Long x 14"
Wide. What is and where did that come from? Dividing by this figure converts total cubic Inches
into total cubic feet. This is how the manufacturer usually lists specifications. External
dimensions are what you have after measuring the space available in the vehicle. Internal
dimensions are what you'll want to go by when selecting a speaker for the enclosure. What's the
difference? The thickness of the wood used to build the box. Displacement refers to the space
used by things inside an enclosure that influence total volume and is mostly associated with the
drivers in an enclosure. However, other factors will also influence an enclosure's total volume,
like ports and bracing. To calculate exact enclosure volume, we'll need to consider port, bracing
and speaker displacement. Port Displacement: Calculating the amount of space taken by a port
will test your memory of high school Geometry! First you'll need to know the port's dimensions.
For an example we'll use a 12" long port with a 2" diameter. Now we need to calculate the area
of a circle the same size as the port, 2" in this case. This is where Geometry comes in! The area
of a circle is the radius squared multiplied by "pi" or 3. So, to get the accurate volume of the
enclosure, we'd need to deduct Brace Displacement: After figuring port displacement, brace
displacement is relatively easy. Braces are discussed in detail a little later so trust us for now.
We'll use a 1" x 1" x 20" brace for an example. Piece of cake! Remember to do this for all braces
in the enclosure, there may be quite a few of them! Driver Displacement: The driver also takes
up air space inside the enclosure. If you use Kicker speakers, we've made calculating driver
displacement real simple for you, just look at the chart on appendix page The recommended
enclosure volumes we give in the charts already have driver displacement deducted. If you use
our speakers and go by that chart, you won't have to figure driver displacement. Let's get back
to our example again. We currently havel. This size box might work for a 12" driver or a 10"
driver. Let's calculate driver displacement now to where we are. Now we'll look at braces. Two
different types of braces are corner braces and cross braces. For this example, we are building
a sealed enclosure in a simple rectangular box. We'll have twelve corner braces one for each
joint , and six cross braces one for each wall. We have eight corner braces that are 1"x 1"x Each
one uses Four of our corner braces are 1" x 1" x We deducted two inches from the length so the
braces would meet instead of overlap the other corner braces. Each one of these use Now we
go back to the enclosure volume figures we got after figuring driver displacement and deduct
brace displacement:. Result - we use 12" Kicker Competition woofers in a sealed enclosure!
Another possibility though, is the 10" Freeair driver in a ported enclosure. It can be quite a long
process to figure all these different things, but trust us, going through all the trouble is worth it
when you get done and have an enclosure that sounds awesome! Let's say you're measuring a
customer's vehicle for available space and it's basically unlimited in one direction. If two
dimensions are known and the other is unset, we have another way to calculate volume for a
specific speaker. For example, we'll say the customer wants to use our Competition 12" driver.
We know that the recommended enclosure volume for a C is 1. Our two known dimensions are
First we'll find the total cubic inches on our two known figures, just multiply them together. Next
we need to figure the total cubic inches needed for two C's. All we do is multiply 3. Now we
divide the total cubic inches needed by the cubic inches that we have already To figure
enclosure volume on angled boxes, draw a diagram of your enclosure. It will help a lot to
visualize what you're doing. Since the formula to determine enclosure volume does not allow
for two different width dimensions 5" Top and 13" Bottom , we must find an average of these

two figures. In essence, averaging the 5" width and 13" width gives us a rectangular box to work
with instead of an angled one note the "dotted line" enclosure. Now the formula for figuring
volume works. To calculate internal volume, you must subtract the thickness of the wood. This
type of enclosure fig. B is a little more difficult to work with than just an angled enclosure, but
we'll help you through. Follow the calculations below for volume on an angled enclosure with a
riser. First, make the box into a rectangle like we did before by averaging the top and bottom
width measurements:. Instead of using the entire height dimension, deduct the height of the
riser, 4" for this example. We'll go ahead and figure the volume of this enclosure using internal
dimensions. Subtract only one thickness of wood from this height. Notice that there is a
4"x44"x13" enclosure left over. This is just another airspace that we'll figure volume for and add
to the first part. Use internal dimensions! Again, subtract only one thickness of wood from this
height. Now, add 0. All the cubic feet numbers given in the supplied charts include the
displacement of the woofer. For the ported boxes, the displacement of the port must be added
to the final design. It will be impractical to use round ports for these designs. The rectangular
port information given will yield the best results. The peak pressure in a ported box can exceed
that of a sealed enclosure. All of these designs need some internal bracing. Be sure to add
2"x2" to 3"x3" triangle braces between each of the larger unsupported panels. Kicker
recommends using a good grade of wood glue and silicone sealer for an airtight box. Note:If
you prefer an ultra-smooth bass response, you should loosely fill your ported Solo-Baric
Enclosure with polyfil. If you do so, the entrance to the port inside the box must be covered with
hardware cloth, chicken wire, or expanded metal to prevent the polyfil from being blown out
through the port. Use of polyfil will slightly decrease efficiency, but will deepen and extend low
bass response. Do not install a ported box with the port against a solid surface. The port
opening must remain unobstructed. Use the smallest dimension of the rectangular port as the
minimum amount of space required between the port and any surface to insure unrestricted
airflow. If you would like to use a vented enclosure, but the box designs we provide you with in
this manual do not fit because of width or depth, the designs can be modified. The shape of the
enclosure is not vital, but The Volume Is. The volume, of the design you choose, must stay the
same. The following diagrams provide you with some help to insure your enclosure is built
correctly. See Below. Here are a couple more examples of the different shape enclosures you
can build. The woofer can be mounted on the same side as the port or the back side of the
enclosure can be slanted to fit up against your back seat.. On the cut sheets we provide, change
the dimensions to accommodate the woofer and the vent on the same side. Make sure the
internal volume does not change! Sometimes an installer needs to calculate the volume of some
geometric shape or units of measure. Below are some formulas that should help out. Privacy
Policy Return and Refund. All rights reserved. Copyright and Trademark Notice. We use cookies
to personalize content and ads, to provide social media features and to analyze our traffic. We
also share information about your use of our site with our social media, advertising and
analytics partners who may combine it with other information that you've provided to them or
that they've collected from your use of their services. You consent to our cookies if you
continue to use this website. Check out our Privacy Policy. Toggle navigation. Intro to
Enclosures Building and Designing Enclosures Box Building Hints Conversion Chart
Introduction to Enclosures When it comes to selecting an enclosure type to get the best sound
from your woofer and matching it to your taste in music, it can be a little confusing. Here are
some of the key points you will need to consider: How much room is available in your vehicle
and how much are you willing to sacrifice. What type of speaker will you be using? Some
speakers are designed for specific enclosure types. What type of music do you listen to?
Different enclosure styles will sound slightly different. Infinite Baffle Simple infinite baffle
mounting board:. Building and Designing Enclosures Building the Enclosure When building an
enclosure, the enclosure's walls should be as rigid as possible. Box Building Hints. Conversion
Chart Sometimes an installer needs to calculate the volume of some geometric shape or units of
measure. Designing and building your own subwoofer for your audio system can be a great way
of improving its sound. Building your own subwoofer is really not that difficult especially if you
get a relative or friend to do the woodworking for you! Why should you build a subwoofer? Well,
frankly most loudspeakers, particularly the smaller ones, are simply not capable of reproducing
the lower bass frequencies no matter what the specifications claim. If the loudspeakers are
relieved from trying to play the lower bass frequencies, they will sound better at higher volume
levels. Finally, a subwoofer can be located anywhere in your listening area, which provides you
with much more flexibility in positioning your main loudspeakers for good sound. Several types
o
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f subwoofers systems are covered in this site, including sealed , ported , bandpass , passive
radiator and transmission line systems. Also included is information that will help you to
choose the system that would best suit your needs, design and build a subwoofer that meets
your needs, and techniques to use to get the most out of your build. Several projects are also
covered on this site, just in case you are looking for some ideas. Also covered in this site is the
designing of subwoofers for car audio use. Not interested in building your own subwoofer?
Well, the information on this site can still help. The more you are familiar with subwoofer design
concepts, the better position you will be in shopping around for a subwoofer or subwoofers to
suit your stereo or home theatre system. If these parameters were not provided when you
purchased the driver, or you believe that they might be incorrect, it best to measure them before
choosing what to do with the driver. Brian Steele 31 January

