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Horn Theoretical Parameters

• Throat compression ratios start at 1.75:1 and extend to 3.50:1
• The length of the initial flares range from 20 to 60 cm in length
• The angle of the initial flare is conical in nature, but runs from an 

effective exponential expansion fc of 30 to 220 Hz



The graphic below represents a portion of the high initial horn flares 
studied, and the column data will now be elaborated.
A - Driver Sd (2)-12 inch drivers in parallel
B - Sd/S1 throat ratio
C - S1 area at throat
D - S2 area at end of initial conical flare
E - L1 length of initial flare



F - effective exponential flare rate in Hz, actual flare is conical
G - S3 mouth area
H - Exp length of exponential section
I - effective exponential flare rate in Hz
J - calculated fc based on SPL average by summing from initial peak to 
300 Hz
K - maximum ripple based on the max-min



M - SPL efficiency based on summing from first peak to 300Hz
N - Hornresp file number
O - The entire group of fc data is grouped for min/max. The min value of 
fc is assigned a value of 100% and the max value of fc is given 0%.
P - Ripple is assigned a value of 100% for the lowest value and 0% for 
the highest
Q - The highest efficiency value is assigned 100% and the lowest, 0%



R - The ranking for fc and Ripple are multiplied together and then 
divided by a constant, such that the highest value is 100%
S - Is similar to R, except that fc, Ripple, and Eff rank values are 
multiplied together and divided by a constant so that the highest value 
is equal to 100%.
In the example below, the highest S value is highlighted in yellow. The fc 
is the lowest possible, the Ripple is the lowest, and the Eff is the highest.



When using the fc, Ripple, and Eff, to pick the optimum high initial flare 
rate, the optimum fc value invariably ends up being very close to an fc = 
50Hz.
When using the fc and Ripple to find the optimum combination, the 
initial flare rate is higher than above and the fc is typically closer to 46Hz.



To allow more precise 
calculation of relation between 
Effective Expo Flare and Total 
Rank (2) (fc * Ripple), a second 
order polynominal is generated 
based on the X-Y data in the 
two columns shown. A program 
to the right generates the 
coefficients.



The polynomial data is inserted 
into the various columns and 
more X-data is inserted to allow 
more granular calculations.

X-Data is the effective flare rate, 
Y data, the fc*Ripple ranking in 
%.



And the acoustic efficiency is also 
calculated using linear regression 
(a poly with two coefficients). 
Again this allows finer resolution 
in estimating efficiency for 
various high initial flare rates.



The lowest 
possible fc is 
found by 
multiplying fc * 
Ripple, and 
graphing that 
data according to 
the high initial 
flare rate.



This graph is 
similar to 
above, except 
that only the 
highest 
performing 
horn flares are 
maintained.



This graph above has 
red markers that show 
the ideal initial flare 
rate for each modeled 
horn shape. These 
markers are shown in 
the same position 
here. Note that the 
efficiencies of these 
various shaped horns 
are almost identical.



Also interesting, is that all 
the modeled horn shapes 
each have almost exactly 
the same fc, with several 
examples shown to the 
right.



At right are the 
parameters put into 
Hornresp to generate 
SPL curves with an 
actual driver.



Now horns with the 
optimum high initial flare 
rate are modeled using a 
real driver. The data to 
right are the output files 
from Hornresp.



It is striking how 
similar the SPL 
curves are to each 
other, even 
though the horn 
initial taper shape 
is vastly different.



R=1.75 L=20 F=85



R=2.00 L=20 F=105



R=2.50 L=20 F=140



R=3.00 L=20 F=165



R=3.50 L=20 F=185



Summary
• Horn shapes which utilize fc, Ripple, and Efficiency have been compared.
• A mathematical method to optimize the inter-relation between the three 

variables has been developed.
• When optimizing the three primary values, there seems to be little acoustic 

advantage over a pure exponential flare.
• When optimizing fc and Ripple, the Hornresp model shows an 8% drop in fc 

(50 to 46Hz). This fc drop is also accompanied by a similar increase in Ripple 
over a pure exponential horn.

• There seems to be no “free-lunch” regarding getting a corner horn to perform 
at a slightly lower fc than a pure exponential horn.

• Adding an actual driver to the modeling equation results in some surprises, 
which will be discussed in a later slide show.


