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Models for 38 horn shapes, utilizing high initial flare rates are compared 
for acoustic performance. Below is a sampling of the data.



There is an optimum 
effective initial flare 
angle for each 
corresponding flare 
length. The graph at 
right clearly shows 
the optimum angle 
for each length, 
based on the 
amount of Ripple 
produced.



Relation 
between fc and 
Flare Length. 
The difference in 
fc is very small 
indeed.



Relation 
between Ripple 
and Flare Length. 
Making Flare 
Length longer 
also increases 
the Ripple in a 
linear fashion.



Relation between 
Bandwidth and 
Flare Length. 
Making Flare 
Length longer also 
increases the 
bandwidth.



Summary data for the five primary high initial flare rates are shown. Flare lengths 
of 10 - 30 cm were modeled.  Each flare length yielded, a LowEnd (fc), Ripple, 
and Bandwidth (octaves). Weighting factors were applied to each variable, such 
as, if the fc is desirably low then this gets a weighting of 100% and the highest fc 
gets zero. Linear interpolation was used model values between min/max.  The 
same is true of a low Ripple, and again for a wide bandwidth.  When these three 
weighting are combined, it shows the flare length with the most pluses.

Of those, it appears that a length of 20 cm is optimum, based on low fc, low 
Ripple, and high bandwidth (octaves).



The data on right 
shows the raw 
data (blue) and a 
second order poly 
curve fit (red). The 
optimum flare 
length seems to be 
close to 20 cm in 
length.



The optimum horn 
shape for the 
Eminence driver in 
shown on the right. 
Note that this is 1/2 
of the total horn 
volume. The horn 
shape will be 
tweaked along with 
changes to Vtc at a 
later date.



Here is the SPL data 
for the Eminence 
driver, along with the 
optimum horn shape.



Summary:

An optimum horn shape with high initial flare was found for the particular driver 
(flare length = 20cm, effective flare rate = 80Hz).

It appears that utilizing the high initial flare does not materially reduce the fc, but 
rather it does reduce pass band ripple by 38% (1.8 vs 1.3 dB) over a pure 
exponential flare.

Utilizing a high flare does also reduce the pass band over a pure exponential by 
about 3% in this study (3.8 vs 3.7 octaves).

Viewing slide #3 from High Initial Flare Rate - II PDF shows the optimum flare 
angle of 100Hz for a 20 cm length.  In this study the optimum angle was 80Hz for 
the same length.  It's apparent that modeling the horn without a driver gets 
results close in the same ball park.



Summary cont.:

It's interesting to note that all of the horn flares for the second 
(exponential) section of the horn, all had flare rates very close to 33Hz.

The acoustic efficiencies of all the horns were almost identical 
regardless of high initial flare length/angle.

It is obvious that Paul Klipsch had some tricks up his sleeve, in order for 
him to come with the idea of a high initial flare in the first place.


