
Jim Holtz's: 
Finalists 

Main / Design Goals 
 
Jim: The design goals I established for this project were to challenge my full sized Statements overall performance 
in a smaller monitor sized speaker with a special focus on the midrange. This isn’t a cost no object design but rather 
a high value design that controls costs but still provides top notch performance that will equal or challenge the best. 
 
Curt and I have talked frequently over the past few years about what is the secret ingredient in a speaker that 
makes a listener go “WOW”? It always comes back to the midrange. It’s got to be right to have a truly enjoyable 
speaker that accurately reproduces a live acoustic performance. Every top end driver design has its virtues. 
However, the best drivers all share one characteristic, hard and stiff cones regardless of the material used in its 
construction. We also agreed that the ones we liked the best were often based on a form of advanced paper 
construction. Not always, but often. ϑ There is naturalness to the mid-range sound of a high tech paper cone driver 
when combined with a well-designed crossover that takes you to the original performance with a realism that is hard 
to duplicate. 

Major specifications 
 
An 3 way vented design with The Dayton RS225-8 aluminum cone woofer, the Dayton RS28F fabric dome tweeter, 
and the Vifa NE149W-07 reed paper cone neodymium driver housed in an open back cylindrical enclosure.   
 
Nominal Impedance: I'll call this one 6 ohms as the impedance curve flirts with, but never quite reaches 4 ohms at 
any frequency, and spends as much of its time above 6 ohms as it does below.    The impedance is above 7 ohms 
below 60 H. The minima is 4.3 ohms at 100 Hz, and again dips below 5 ohms between 500 and 1000 Hz, but then 
increases to above 7 ohms at higher frequencies. The worst amplifier load is 5.4 ohms and -40 degrees at 73 Hz. 
This suggests an easy load for any reputable 6 ohm rated amplifier. 
 
Dimensions: external: 11" wide, 24" tall, 15.5" deep 
 
Basic Sensitivity: Approximately 84 dB / 2.83v / 1 meter   
 
Max SPL: (Modeled at woofer published Xmax) 104 dB / 1meter 

Driver Selection 
 
Jim: Since this was a design intended to give top performance in a monitor sized cabinet at an affordable price, we 
chose the NE149 based on feedback from others that have compared it favorably to its high end siblings from Scan-
Speak. The NE149 was an unknown quantity, so I even went so far as to size the mid cut out to accommodate SB 
Acoustics, Scan Revelator and Seas Excel 5 ½” drivers in case we were not satisfied with the NE149 performance. 
The NE149 exceeded my expectations. It tested great and sounded better. We also chose a Dayton RS28F tweeter 
and the trusty Dayton RS225-8 woofer to support the mid range. The two Dayton drivers are proven 
performers whose sound quality far exceeds their price point. Both are superb drivers when used as designed that 
would require several times their cost to better their performance, IMHO. I keep looking for a better 8” woofer that is 
low distortion, has a low F/3 and decent xmax that requires a reasonable sized cabinet for bass extension and I 



can’t find one that doesn’t cost several times the cost of the new RS225-8. I also find the RS28F to be a real over 
achiever. Both offer superb performance at affordable prices. 
 
Curt: The advanced frame design of the NE149 made it look like an excellent candidate for the 6" tunnel mid 
enclosure Jim and I had in mind. Our concern was that a large magnet assembly would impede the rear pressure 
wave and cause cavity resonance in the cylindrical enclosure. During testing with the SB15 with its larger ferrite 
magnet, this proved not to be the case however. The design certainly could have moved ahead using the SB15, but 
at that point we were too enamored by the Vifa's midrange and elected to keep it in the midrange slot.   

 

Enclosure Design 
Jim: My goal for the enclosure was to be small enough to be stand mounted yet large enough to maintain an F/3 in 
the low 30’s. I also wanted a simple to build cabinet that would not be too complicated for builders new to DIY to 
tackle. Another goal was to use 6” PVC for the mid tunnel to explore benefits of a round vs. square construction. 
The cabinet measures 24”H x 11”W x 15 ½”D with a 1 ¼” thick front baffle and a single horizontal window pane 

brace to add extra stiffness to the cabinet. This sizing provided a 
net volume of about 38 liters. We used a 2 ½” adjustable port ( 
part # 260-386) sized at 7.75 inches for an F/3 of around 32 Hz. I 
mounted the PVC mid tunnel by cutting a front and back piece of 
3/4” MDF 7 ½” x 9 ½” with a ½” x 6 5/8” deep cutout to 
accommodate the PVC. That left a ¼” lip for the PVC to butt 
against on both front and back. I then did a ¾” round over after 
clamping this piece to the inside of the front baffle for a 
smooth transition and to eliminate the “tunnel effect” on the driver. 
The PVC I bought is the thick walled variety that measures 6 5/8” 
OD and 6” ID. I cut the mid tunnel PVC to 13” long. 
 
Curt: Jim and I started discussing a design utilizing a 5” mid some 
time ago, and when Jim suggested using 6“ PVC for the tunnel, I 
agreed it would be the perfect tunnel medium. Because of the 
cylindrical shape the only standing wave possible is down the 
length of the tunnel, but this ameliorated by the foam lining and 
plugging the tunnel. This also allows for fine tuning of the 
midrange sound discussed in a later section 

 



 

 

Crossover Design: 
 
Curt: The Finalists is a relatively simple crossover for a 3 way, as the driver allowed for shallower slopes and more 
overlap and perhaps better driver integration. The RS225 low pass resembles an acoustic 2nd order Linkwitz-Riley 
transfer function with the fc at about 250 Hz. The RS28F emulates a 2nd order L-R with its fc of 2 kHz. Due to the 
differences in acoustic centers of the drivers and their individual characteristics, the NE149’s transfer function does  
not follow a textbook transfer function but roughly emulates a 2nd order L-R high pass @ 320 Hz, while the high 
pass starts off with a very relaxed roll off, but changes to 3rd order acoustic above 5 kHz. Because of the 2nd order 
transfer functions, the midrange is connected with reversed polarity, while the woofer and tweeter are connected 
with normal polarity. The phase tracking is very good on the design axis with wide, deep nulls for both crossover 
points when the midrange polarity is reversed.  Note the switch for the near wall / far wall selection. This 
implementation was again much simpler than some of our other designs. For far wall only applications R0011 and 
S0001 can simply be eliminated and replaced with a jumper. R2051 serves a dual purpose in that it ameliorates the 
midrange impedance peak at 50 Hz, providing a smooth transfer function and eliminats a dip in the summed 
response with the woofer in that region. As it is a relatively low value and is directly across the NE149, it may also 
aid in electrical damping of the mid potentially reducing distortion, although this aspect was not tested nor proven. 

 

 

 

 



 

 

 

 

 

  



 

 



Measurements: 
 
Curt: Part of my design regimen is to measure the HD of every driver in hopes of minimizing the effects of driver 
distortion by careful selection of crossover points. With the RS225, NE149, and RS28F, there were simply no 
significant distortion artifacts to consider. Where a typical driver might have a spike or two at some frequency, here 
we have HD plots remarkable only in their lack of issues. The RS225-4 exhibited THD in the low tenths of a percent, 
and that was predominately 2nd harmonic. 

 

 

 

 

  

 



 

  

 



Imaging & Presentation: 
 
Jim: The Finalists offer the same huge atmospheric soundstage and layered depth the Statements are known for. 
Depending on the recording the performers begin at the rear of the speakers and are layered to the rear and sides 
with the soundstage extending well beyond the width of the speakers if recorded that way. The speakers disappear 
leaving only the performance. BIG sound from small speakers. 
 
Treble: 
Jim: Cymbals sound like cymbals and the sound of triangles float in the air. The highs are open and airy with great 
off axis dispersion. The RS28F has great sound quality that realistically reproduces the original performance. It’s a 
real over achiever, IMHO. 
 
Mid-Range: 
Jim: Here's where The Finalists really shine. The NE149’s are extremely smooth, clear and detailed. Everything 
from the performer licking their lips to shifts in where they're standing are audible. Tonal balance is exceptional. 
Very, very real sounding to my ears. I am particularly impressed with the level of detail the NE149’s offer yet they 
are never harsh and even allow poor recordings to sound their best. This is an amazing driver, IMHO. 
 
Bass: 
Jim: The bass capability of a RS225 in a well-tuned ported enclosure is well known. Very deep, tight, clean bass is 
what you hear. F3 came out about 32 Hz so there nothing missing in the music I listen to. The added benefit of the 
new unshielded RS225-8 is that it allows cabinet volume to drop to as low as 35 liters without sacrificing bass. 
Another over achiever! 
 
Dynamics: 
Jim: The dynamics are exceptional with just the right amount of impact and bite to add to the realism. Not much 
more to say other than, I find them to sound just right to my ears. 
 
Vocals: 
Jim: I saved the best for last. If you like vocals, you’ll love The Finalists. Vocal recordings are realistic and natural 
sounding. Simply superb! I really enjoy dynamic jazz guitar and The Finalists deliver. They have the smoothness 
associated with a paper driver but still have the bite and detail required  for realistic reproduction. The vocals are 
where I have that “WOW” listening experience. 
 
Sounstage Depth: 
Curt: An aspect of tunnel mid designs I found interesting is the ability to control the soundstage depth with simple 
adjustments to the thickness and position of the foam in the tunnel. As Jim and I voiced it, the soundstage is very 
deep, often seemingly residing behind the front wall. If a more pinpoint and forward presentation is preferred, 
progressively increasing the foam plug thickness in the tunnel progressively moves the soundstage forward. 
 
Summary: 
Curt: For some of us, a 3 way ‘bookshelf’ speaker harkens back to the days where such legacy designs were then 
the neuve haute of speaker design. Back then measurement systems were a rarity, there were no T/S parameters, 
and no computer aided design. -Unless of course, you counted your slide rule as a computer. The pioneers in the 
field did it the only way available to them: They built and listened to the result, and built again, and tweaked by ear  
until they got it right. This design suggests that this school of thought and their products are still viable, and physical 
topologies based on such things as the golden ratio have merit. While this project was designed using CAD and all 
the technologies available, we did listen. -A lot. -And tweak too… 
 
Jim: If you are in love with detail and realism like I am, The Finalists won’t disappoint you. They’re smooth, detailed 
and dynamic. What’s not to like? 



The Finalists will undoubtedly be compared to the Statements. I think everyone will have their own opinion after 
listening to both. They are very similar in performance and sound quality with the edge going to the Statements for 
all out bass impact and SPL. The Finalists edge the Statements slightly in midrange naturalness, cabinet size and 
positioning flexibility. Both offer great sound quality that meets my expectations and then some. 

 

 

 

 

 

  


