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Fig. 6—Adjacent mounting of woofer and tweeter results in
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an. 7—Coaxial mountmg of woofer and tweeter results m -

'small difference in path lengths o’ and ¥,

large difference in path lengths a’ and b,

in the crossover region, ) !

« nt mounting of woofer a ter. Curves taken\ | Fig; 9-~Coaxial mounting of wi weeter.
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mounted side-by-side at a distance d. equal to 8 inches |

and by a coaxial arrangement where the tweeter dia-
phragm was mounted 2} inches from the woofer cone
anchoring plane. The actual displacement d of the |

< tweeter dxaphragm with respect to the mean effective

radiating portion of the woofer at 3000 cps was abou:
1.5 inches or somewhat more than ‘one-quarter wave-
lengths. Both systems were made to cross over at 3000
cps with a sxmple L-C network. The two speakers wer= |
connected in phase in the adjacent mounting, out of
phase in the coaxial mounting. Both woofer and tweeter |
had fairly sharp cutoff charactenstws outsade the cross-
~over region. o
- Fig. 8 shows the !at response of the sys ﬁn th&
_adjacent mounting. Response curves were taken at ine
tervals of 5° from +30° B =300 e
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| phase interference is analyzed in the crossover reglan in woofer- |

SummaryuPomt-source vs large-area tweeters are analyzed in|
terms of ‘phase interference. Theoretical analysis shows that the de-
 sired upper frequency limit as well as the dispersion angle place a |
limit on the maximum dimension of a tweeter dmphragm. Also, |

_tweeter combinations. This interference is shown to be a function of |

the physical displacement of the woofer diaphragm with respect to ||
that of the tweeter. Theoretical ﬁndmzs are substgggiamd with |
experimental results:
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" The path !é‘ugth 1;' can be obtmned from the ‘reia'tion;-‘,
i ship: BTSN ' :

“The distance d ‘which is the separation of the two
radiation centers, determines the maximum angle over

frequency limit is given. 6 is the angular separation of
the two mean sound paths [, and b With conventional,

one degree. If we were to make sure that no major inter-
ference takes place within a given listener angle o, the

i avannn

difference in path length 4’ and &’ should never be
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which flat response can be maintained when the upper;‘

larger than one-half wavelength at the highest frequency |
M of interest. This can be written as: o

|

direct-radiator tweeters and a listener distance greater |-
than ten feet, this angle is in the order of magnitude of |,
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_____ - this angle is comparatively large.

' distances (usually over 10 feet) an arc drawn through

-—where § is the parallelogram angle which, for practical | |
- purposes, is nearly equal to the listener angle o when

Actually, there is a inuch simpler way of finding the |

~ path length difference A=1J'—1'. For normal listening |-

¥

~ "‘point D (Fig. 2) with the origin at point A7 can be con-

~* sidered a straight line over the portion DE. Further-
- more, triangle CDE can be considered a right-angle tri '

. angle of equal sides to a very close gpproximation when
a=4

-~ larger due to the smaller angular disper
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L at 45‘h&tmer rer angle, mmtim it

o= 45° and listening distances are in the order of mag- |
| ﬁkvae.bf 10 feet or greater. Under these conditions

‘diaphragm dimen- |
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