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Fig. 2. Front view of T551A acoustic lens assembly.
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- This gives a
o fractmg power of the lens,
~ Figure 5 shows the horizontal distri- -
butiﬂn‘ ﬂf an 80° horn assembly at four
-~ frequencies as measured under open-air -
Similar measurements of
the vertical distribution are shown in
Fig. 6. The horizontal distribution of -
~ the same unit as measured on a studio
. sound stage is shown in Fig. 7.. Warble
~ tones were used in this case and: the
curves showri are of the average respﬂnsc..r--'-
“The sound-stage mecasurements and  the
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incident plane wave, the incident rays

- are undeflected after entermg the first
surfat:ﬁ

In order for an incident ray entenng

the lens at some arbitrary distance, A,
from the axis of the lens to appear to
_ have come from F after leaving surface
&, the time required to travel from Ftoa

should equal the time required for an®

" axial ray to travel from F to b. That ig:
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~ which simplifies to.
F 2fx(n — 1) — A2 = 0 o
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which is a hyperbolic surface,
‘These calculations produce an ideal-
ized acoustic lens, the plates of which

| must be modified in shape empivically

prﬂduce the  desired overall resulis.

L E}.pl?rlﬂﬂﬂt has further shown that closing

“ the sides of the plates introduces sizable
irregularities in the frequency response.
On the other hand, with the sides open,

the plates must be extended horizontally

for 2 minimum of some 5'or 6 in. beyond | .

the curved edges of the plates to obtain

a smooth frequency response with um-_

form ‘angular distribution. e
The driver unit is coupled to a sha:}rt

‘elliptical horn terminated in a bicylindri-
Figure 4 shows the
results of tests made under open-air con- -
ditions at 10 kc on the horizontal axis

with and without a cylindrical lens,
a fairly good idea of the re-

cal slant-plate lens,

conditions.

__'be found to be in close agreement.” ;-
By way ﬂf cnmpanmn, hgs 8 and 9

show the horizontal and vertical dig-

tribution-of a'typical 2 X 5 muitmel}uiéf
theatcrntypc horn, measured under open=
air conditions. - The rather sizablé’ lobes
in . the distribution . characteristic  are
apparently typical of this type of loud-
speaker and are particulasly und&swable
for steret:aphnm:: rﬂprodu{:tmm o

The - 50° acoustic lens emplﬂys the

‘principle of the obstacle array in the form
of perforated . plates,

‘Since the . hori-
zontal and vertical ﬁssmbutmn anglﬁs are

~ the same in this cas, a horn havmg a

circular- cross section is used.  Figure
10 shows this’ ty pe of lens. The driver
unit is the same. a8 that used with the
80° unit. The. distribution cuives ob-
tained with this unit are substantially

similar to those. nbtamed with the '80°
‘lens except for the" smallﬁr angle of
- horizontal coverage.
. the case of the slant-plate léns; clnsxng
~the sides of the perforated plated intro-
" duces a risé at the upper end of the fré-

‘Here agam, as’ in

quency response as well as a too rapid

'- falhng off of the angular distribution with

increase of angle from the axis of the lens,

.These undaslrablc facturs have ‘Been

corrected . by ‘introducing reﬁtangular
upemngs in the side walls of the casting -
in which ‘the perf:}rated piatcs are
mounted. - |

The very low f reque:ncws of the audlble
5pectrum contribute essentially - nothing
to stercophonic localization. The - de-
sign problems: pertaining 0 lowsfre-

- quency-horns are therefore the same. as

those for- smgl&-channei reproductmn,';_“-g_;

. namely, the design of the driver units and.

the cﬂup]mg between t,hﬂsa umts an{i
their horn. = : S
For the systems undﬂr dlS{'.HSSH}H m nji'-f ,

'}ﬂw-frﬁquenny Hoinsystems” bave. been .
dﬂvc!npcd one cqmppe:d with two' dmer.-; :
~ units and ‘one . with four driver units.

" These consist. essentially ‘of short fronts
‘efficiencies  of
" approximately 25%. Inorder 1o mmd -

'hlghhfrequency atienuation -due 10 an

loaded - horns - havmg

air volume between the drwer dmphmgm -

‘and the horn -throat, the ratio of the - :
" diaphragm area to ﬂ”lﬁ horn-thmat area -

has been kept.at'1:1, In'order tomini-
mize distortion at low frﬁquenme:ﬁ, the
voice coils of the drivers overhang the

 pole pieces by about 20%. A theoretical

response curve for a fnur-dnve;t, fﬂw
frﬂquﬂncy hﬂm assembly is shﬂwn in B

© Fig. 1.

The dwldmg ncmﬂrk wlruch tﬂuplﬁﬁ

_. the low-frequency and h}gh-—fraquﬁncy .
" horn assémblies to the amplifier output
- has a crossover at 500 cycles with a. 12+

db/octave atténuation on. both sides: c-f
this point. The network input and out« .
put impedances’ are 16 ohms, In the

 50-w horn §ystem: one’ netwark sewﬂs |
. 10 couple one’ htgh-—frequenny and two.
lﬂw*!’rﬂquency deivers.
- horn system; two' networks are ﬂmpiﬂycd
- 10 couplé-two ‘high- frequenﬂy and fnur__
_-Iﬂw'—frﬂqan c:!rwers -
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