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Functional Description

Goals: Some personal goals for these speakers are to achieve a flat frequency 
response, while simultaneously achieving a decent off axis response. 

Purpose: These speakers will be general listening speakers designed for a living room. 
They will be used for listening to music for enjoyment, providing playback for television 
and movies, as well as any other use classified under the “listening back” category. 

Listening Environment: These speakers will be set inside a fairly open, fully carpeted 
living room in my parents house. The house resides in a rural area, where the only 
outside noise is the occasional car driving by and during the summer season possibly a 
tractor or two. The speakers shall be floor standing, therefore they intend to stay put in 
the room and therefore portability is not a concern.

Visual Aesthetics: As far as aesthetics go, I’d like to dance the fine line of simple and 
complex by creating a rectangular box but adding elements of the badge shape for the 
front baffle. This is an early stage concept and will be updated as more research 
continues. An important note on looks is that since these speakers will be placed in a 
living room at my parents house, the front baffle will be made of oak in order to fit the 
overall aesthetic of other custom furniture in my house. The rest of the shell will most 
likely be a different hardwood, but the front face will most certainly be composed of oak.

SPL Output: As stated before, these speakers don't necessarily need to be the flattest 
speakers in the world in terms of frequency response. They are simply for reinforcement 
of television and movies, with the occasional opportunity to play music through meant to 
be in the background. 

Prioritization: Because I’d rather have 
decently loud speakers with good 
coverage, SPL will be the main focus and 
size isn't an issue. My Pie Chart in terms 
or Murphy’s focuses is this:
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Technical Goals

Define: Essentially, the technical goals of these speakers are to create the flattest (flat 
in terms of frequency) box in the general design of floor standing. Therefore they need 
to be tall enough to fit both a sitting and standing listening position, while achieving 
some decent off axis response with a focus in SPL output for occasional music listening 
while working around the house. 

Size: In their first iteration, the speakers are designed to be around 4.5 feet in height 
and currently have a width of 1.5 feet. These dimensions are the two that will need to be 
“locked” while the depth is manipulated to achieve the desired volume for the cabinet. 

-Why this size?
As the intended purpose for these speakers is to live next to an entertainment center in 
a living room environment, the coverage is focused toward both the sitting and standing 
listening positions. At 4.5 feet, the tweeter should be around ear height to ensure good 
coverage when sitting and enjoying a movie, while simultaneously providing a decent 
height for when music is pushed through as background entertainment during daily 
house tasks. 

-Weight and Portability
Weight is of no major concern. These speakers are not intended to be moved from 
various locations, nor are they going to be something of dire need to mix music on, 
therefore they do not need to be extremely portable. They will be able to fit in a vehicle, 
but overall, weight and ease of transportation is not a factor in the design of these 
speakers.

SPL: Overall SPL output is going to be a major design goal with zero current plan of 
attack. More research is to be dedicated to this area and will be updated as time 
progresses. 

-Personal SPL Exploration
Over the course of a couple weeks, my personal tendency is to listen to music in 
headphones, however when in an open environment with music on for pleasure during 
a time of work, the average listening level is around 80dB SPL. When other people are 
in the room, yet background music is still desirable, the average level reduces to around 
50dB SPL. 

This shall be taken into account for the general music listening purpose of these 
speakers as the intended users will most likely turn on music and walk away. In order to 
obtain the perceived similar level, the output should be able to handle a slightly higher 
SPL for a good portion of time. 
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Frequency Response: The desired frequency response for these speakers is definitely 
the typical spectrum of 20Hz-20kHz. However, practically they should be able to put out 
40Hz-20kHz at a decent SPL.

-Voicing
The intention is to have as flat of a frequency response as possible. While a different 
voicing may be recommended for the purpose of these speakers, it is a personal choice 
and goal to design them to produce as flat of a response as possible.

Coloration, Time Response: The design will help these speakers achieve a crisp and 
live sound as they have potential to be very deep, providing a large space to any mix 
played through.

-Reflections
The front baffle will be just wide enough for the 8inch driver and taper off on the sides 
toward the side walls of the cabinet. This is to help with the spread of higher frequencies 
in order to achieve as much of an even coverage when walking side to side.

-Mounting
These speakers will be floor standing, therefore no mounting is required. They will, 
however, be near a wall which will hopefully assist in a positive manor to boost those 
low frequencies. 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Materials

Driver Size and Spacing: Currently, the design of these speakers calls for a 8 inch 
woofer paired with a 1 inch soft dome tweeter. Currently, a preliminary drawing has the 
drivers sharing a centerline on the front baffle, spaced 1 inch apart from each other, 
edge to edge. 

Diffraction/Speaker Shape: In order to minimize edge diffraction, the front baffle will 
end roughly 1.5 inches from the edge of the woofer and connect to the side pieces of 
the cabinet with another piece of wood on a 45 degree angle, giving it a unique badge 
shape.

Construction Materials: The front baffle will be made of 3/4 inch oak, as well as the 
angled pieces connecting to the side panels. The reason for this specific choice in wood 
is to match other pieces of custom furniture in the room that these boxes will be placed 
in. The side panels will be made from 3/4 inch plywood for structural and acoustical 
differences. And all the while, the inside will be lined and braced with 1/2 inch MDF for 
its strong and dense material works well when dealing with acoustic purposes. 

Power: These speakers will be powered by using the MiniDSP PWR-ICE 125 plate 
amplifier. These amps can produce 2 channels at 125Watts for 4 ohms, or a single 
channel at 425W at 4 ohms.

Driver Selections: The drivers selected for this project are the Dayton Audio RS225-8 
8” reference woofer, as well as the SB Acoustics SB26STAC-C000-4 1” Soft Dome 
Tweeter.
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Enclosure

Personal Carpentry Skills: I have grown up aiding my father with wood working 
projects since the day I was able to use a drill. I come from a long line of carpenters, 
therefore I am familiar with the use and safety of many power tools. I’d say that my 
carpentry skills are enough to allow me to branch out from building a standard box of 
sorts, which is why I will be adding some complex angles for not only the challenge, but 
also the aesthetic and slight acoustical advantage.

Estimated time to Build: I do not expect the build process to go fast. The best thing to 
do with fine carpentry as this is to allow plenty of time for slow, precise, progress. I 
estimate the build process for these boxes to take about 7 days of consistent work, but 
this will most likely be spread across two weeks worth of time in order to allow for sanity.

Actual time to Build: Having now completed the entire project, build time took much 
longer than expected. There was about 3 weeks of solid daily work ranging from 3-4 
hours a day. Adding in the staining and sealing process, that process took place over 
the course of 3 days.

Edge Diffraction: Because of its edge diffraction, the box will have a unique shape to 
help eliminate this phenomenon. The sides will tapper off and join with the side panel, 
giving it a sort of badge shape. All of these edges will be finely sanded, not routed, 
because of the limitations in geometry and tool ratios. Here is a front view of the cabinet 
as drawn in AutoCAD.
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Materials:
-Wood: The front baffle of this box will be made of Red Oak, specially for the wood to 
then match the other custom furniture built in the room that these will reside. The side 
and rear panel will be made from plywood. While the entire inside will be built from MDF 
for its compact, dense, and structural abilities that work nicely for speaker cabinet 
design. 

-Tools: The boards will all be cut using a combination of the table saw, miter saw, and 
track saw. Many of the angles to be cut are far from standard, which is where the track 
saw all come into play helping achieve clean and precise cuts that are unsafe and 
nearly impossible to make on a table saw. The table saw will also serve as the main tool 
in helping create different joints that will provide structural and aesthetic support, 
specifically a rabbet joint for the MDF inner box, miter joints for the outside panels, and 
finally a dado joint that will be used to slide the false bottom into the cabinet providing a 
tight fit for the board that creates the desired volume. 

In order to create the holes for the drivers and miniDSP plate amp on the 
backside, a router with various diameter templates will be used to achieve a clean, 
perfectly round hole on the hardwood and MDF panels. 

To bind all of these faces together, carpenters wood glue will be placed in every 
joint and possibly on flat surfaces between the MDF and Plywood layers for tight joining 
of the enclosure. By having two different joints on the corners of the inner MDF and 
outer ply, air will have a hard path to follow especially as the entire maze of joinery is 
layered in wood glue. Strap clamps as well as regal bar clamps will also help bear down 
on the box maintaining tight and even pressure while the glue joints set. If necessary, 
stage weights will be applied for added force.  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Drivers

Tweeters: Having seen many designs from previous students, the best choice in 
tweeter for these cabinets is a dome tweeter for a nice wide coverage. Therefore here is 
a comparison of 5 tweeters and a table showing some factors taken into consideration 
for these speakers
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Tweeters

Driver Material / Type Sensitivity Driver Size Physical Size Cost

SB Acoustics
SB26STAC-C000-4

Soft Dome 91dB 1” 3.94” $41.60

Peerless by Tymphany
D27TG35-06

Soft Dome 91.1dB 1" 4.09” $25.92

Dayton Audio
DC25T-8

Metal Dome 93dB 1” 3.92” $14.49

Tang Band
25-1744S

Ceramic Dome 90dB 1” 2.6” $36.63

Morel
ET448

Soft Dome 92dB 1-1/8” 3.03” $119.00
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-SB Acoustics SB26STAC-C000-4: This driver is a popular driver used amongst 
students in this course for its Size, Sensitivity, and Cost. Roughly $42 a driver, usable 
frequency range of 90Hz-25kHz and around 4” in diameter is very appealing.
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-Peerless by Tymphany D27TG35-06: This driver is fairly cheap driver that appears with 
a quick google search of “Dome Tweeter.” Given the written out specs it seems to be a 
decent driver: 91dB sensitivity, 1” dome tweeter that is physically around 4”, and its 
listed at $26. However, with a further look at its frequency response graph, the scale 
depicted for dB SPL is in 10s, making for an unclear reading of how untamed the 
frequency response truly is. Also something to note, the bump in resistance at the 
resonant frequency is pretty high and wouldn't work well for crossing over. Furthermore, 
from 7kHz on up the response is all over the place!
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 -Dayton Audio DC25T-8: This driver is super cheap in comparison to everything else 
looked at, and the expected performance of the driver is exactly what one would think a 
$15 driver would produce. Given specs are a sensitivity of 93dB with a usable frequency 
range of 3kHz - 20kHz. The charts however, show a +-5dB range from its intended start 
of 3kHz up to about (one can only assume since they stopped marking the graph) 
12kHz. From then on the frequency response goes down significantly. 

South 7082’s Page �12 Charles Southward



-Tang Band 25-1744S: While this driver’s price indicates that it should lean towards a 
better operation than the other tweeters under review, the documentation is beyond 
poor and screams WARNING! The frequency response graph shows a line hitting 87dB 
to 93dB from 1kHz - 20kHz where the response then has an enormous jump upwards. 
One could assume that spike has some correlation to the material in which the dome is 
made from, Ceramic. One peculiar thing to note about this graph is there are no off axis 
measurements, yet the spec sheet has a text box stating “excellent off axis response.” 
Finally, a lot of the specific details regarding mechanical and electrical specs are not 
listed. Why have a category but put nothing of importance in the space?
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-Morel ET448: This driver sits around $120 and has a pretty decent performance to 
accompany it. However, when looking at the frequency response chart, the overall 
response slopes upwards starting around 2kHz starting at 85dB. While the off axis 
response is very tight to its on axis, the plots start to go sour towards 10kHz which is 
something one wouldn't like to see in a driver costing so much money.
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Woofers: Again. having seen many different designs over four years, there are some 
common drivers that get used by several students. Also, since there is no subwoofer in 
this design, the drivers in search were specifically 8” in diameter in order to get as much 
low end response out of the woofer as possible.
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Woofers

Driver Material / Type Sensitivity Driver Size Physical Size Cost

Dayton Audo
RS225-8

Aluminum 86.8dB 8” 8.78” $57.42

ScanSpeak
22W/8534G00 
Discovery

Fiberglass 89dB 8" 8.86” $88.80

SB Acoustics
SB23NRXS45-8

Coated Paper
Cone

88.5dB 8" 9.21” $91.85

Tang Band
W8-1772

Paper 95dB 8" 9.1” $205.00

Fountek
FW200

Aluminum 88dB 8" 8.54” $50.00
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-Dayton Audio RS255-8: This woofer is relatively cheap for the usable frequency range 
of 28Hz-24kHz. With the driver having a tight off axis response until about 1.5kHz, the 
dB of different is fairly smooth from 100Hz-1kHz, leaving 1.5kHz as an ideal spot to 
cross over. 
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-ScanSpeak 22W/8534G00 Discovery: This woofer is moderately priced, however the 
given frequency response graphs don't measure up in comparison. The average in 
response is somewhat low given its sensitivity spec of 89dB, with a dramatic increase 
around the 1kHz in on axis response and the off axis responses go down the drain 
around that point which isn't good for an intended cross over of 1.5kHz in relation with 
the tweeter.
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-SB Acoustics SB23NRXS45-8: This driver is around $92 and has a very nice response 
in comparison to the others as in there is not too much fluctuation in dB from 
200Hz-1kHz. A couple of disadvantages is the off axis response isn't as tight as desired, 
nor does the budget of these speakers allow for a driver of this price.
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-Tang Band W8-1772: This driver has a very smooth response up to roughly 2kHz. This 
driver can handle a lot of juice as its sensitivity is around 95dB SPL. Unlike the tweeter 
reviewed earlier, this spec sheet has more information about the mechanical and 
electrical details for this driver. However, again the response has no off axis responses 
shown, and as is the case with other drivers, the price range is outside of the current 
budget. 
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-Fountek FW200: The FW200 is a pretty nice driver in terms of what this project is 
looking for. The price is relatively low, as well as the speaker has a decently flat 
frequency response even passed the desired cross over of 1.5kHz. One knock against 
the paperwork would be that there are no off axis response shown. While these specific 
drivers were not purchased for this project, another set of speakers in the current class 
is designed with these drivers in mind and an aural comparison may be provided in a 
later update.
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Drafting

Drafting Packet: Here are a few key pages from the drafting packet that was used in 
creating the cabinets.
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Tuning

Process: For tuning, initial sweeps were taken, then the drivers were time aligned. 
Following alignment, gain was adjusted in order to have equal performance in level from 
both drivers, which then lead into the EQ process to flatten out the response of each 
cabinet. Following, you will see the snapshots from this process.

-Initial Sweep with Time Alignment:

-Gain Adjustment:
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-Final Results Following EQ (Right Speaker):
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-Final Results Following EQ (Left Speaker):
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-Final Results Following EQ Off Axis Measurements (Right Speaker):
Yellow = On Axis
Orange = 15 Degrees Off Axis
Purple = 30 Degrees Off Axis
Teal = 60 Degrees Off Axis
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Budget

Here is a look at the final budget for the entire project resulting in roughly $1200.

South 7082’s Page �27 Charles Southward

South 7082s Budget

Stuff Price Total

miniDSP pwr-ICE125 325 1136.9

miniDSP pwr-ICE125 325

Dayton Audio RS225-8 8" Reference Woofer 58

Dayton Audio RS225-8 8" Reference Woofer 58

SB Acoustics SB26STAC-C0004-1 1” Textile Dome Tweeter 42

SB Acoustics SB26STAC-C0004-1 1” Textile Dome Tweeter 42

Wood round one 208.75

Wood round two plus stain 50.15

Henrys extra that I bought 28
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