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22 Claims. (C. 179-1) 
This invention relates to an acoustical device 

and more particularly to a sound reproducing de 
vice, or loud speaker, for reproducing low fre 
quency sound vibrations with high fidelity. 
The invention relates to and broadly compre 

hends the subject matter of my copending ap 
plication, Serial No. 317,260 filed February 5, 
1940, and also my disclosures of "A low frequency 
horn of small dimensions,’ Journal of the 
Acoustical Society of America, Vol. 13, No. 2, pp. 
137-144, October, 1941, and "Improved low fre 
quency horn,' Journal of the Acoustical Society 
of America, vol. 14, No. 3, pp. 179-182, January, 
1943? 
In order to attain fidelity in sound reproduc 

tion, and in particular the inclusion of low audi 
ble frequencies, large horns have been con 
structed. For example, theater speakers are 
commonly as large or larger than eight feet in 
length and four feet by four feet in transverse 
dimensions in order to attain desirable conditions 
that low audible frequencies are desirably re 
produced. & 

It is imperative for satisfactory reproduction 
of the entire audible range that low frequencies 
be included and with high fidelity. At the same . 
time it is desirable that the reproducing unit or 
speaker be of such physical dimensions that the 
unit may be available for residential use, or for 
use in other environments where space is rela tively limited. 
The speaker of the present invention is de 

signed to fulfill the foregoing requirements and 
is of a size comparable with radio consoles, thus 
making it suitable for home use. Yet, the speak 
er is so constructed as to possess adequate power 
capacity that it is suitable for use in larger rooms 
such as community centers, theaters, etc. 
The primary object of the invention is to pro 

Vide a loud Speaker of small dimensions and ca 
pable of reproducing with high fidelity the lower 
range of frequencies of the audio spectrum. 
Another object is to provide a loud speaker for 

reproducing the low frequencies of the audio 
spectrum without harmonic distortion in the re 
produced Sounds. 

Still another object is to provide an improved 
loud speaker unit of small dimensions which co 
operates with proximate surfaces such as of a 
room or with other loud speaker units so that a 
maximum of fidelity in reproduction is attained 
with a maximum of efficiency in the speaker itself 
and of space occupied by the speaker unit. 
Another and more specific object is to provide 

a loud speaker unit capable of large Scale sound 
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production by superposition of a plurality of such 
units in a corner, arranged in side-by-side rela 
tion along a wall or grouped about a point so that 
????????? may be radiated in all directions there 
O. 

A further object is to provide a speaker of the 
class described which minimizes the directional 
effects in the reproduced sound. 
Another object is to provide a low frequency 

loud speaker unit for large-scale sound reproduc 
tion utilizing a plurality of driving diaphragms. 
The foregoing objects, together with further 

and additional objects, will be more fully appar 
ent from the following description considered in 
connection with the accompanying drawings in 
which: 

Fig. 1 is an oblique view, partly in section, 
showing one embodiment of the invention; 

Fig. 2 is a horizontal sectional view taken on 
the line 2-2 in Fig. 3; 

Fig. 3 is a vertical sectional view taken on line 
3-3 in Fig. 2; - 

Fig. 4 is a front elevational view in section; 
Fig. 5 is an oblique view similar to that shown 

in Fig. 1, but illustrating a modified form of con 
struction; 

Fig. 6 is a plan view illustrating the manner of 
using a plurality of loudspeakers of the inven 
tion for radiating the reproduced sounds through 
Out an angle of 360; V 

Fig. 7 is a plan view similar to that shown in 
Fig. 6, but showing the use of two units in side 
by-side relation operating in cooperation with an 
adjacent plane surface such as a wall; 

Fig. 8 shows a vertical sectional side view simi 
lar to Fig. 3 illustrating a modified form of con 
struction providing for two driving units; 

Fig. 9 shows graphically the resistive and re 
active components of impedance of a loud speaker 
constructed in accordance with the invention; 

Fig. 10 is a graphical showing of the variation 
of efficiency with frequency in the device of the 
invention. 
The device illustrated in the drawings, and as 

best seen in Figs. 1 and 5 thereof, is adapted to 
fit within a corner comprising three mutually per 
pendicular surfaces such as the side walls and 
2 and the floor 3 of a room. The winglike cover 
4 has edges converging rearwardly at 90 to abut 
walls and 2 so that the cabinet, of which the 
cover forms a part, cooperates with the walls to 
form terminal horn sections as indicated at 5 
and 6 in Fig. 2. 
In view of the general form of structure just 

described, and in accordance with the invention, 



a plurality of loud speaker units may be used 
in cooperative relation in the manner shown in 
Figs. 6 and 7. Fig.6 is a plan view showing the 
manner of using four speakers 0, f, f2 and 3 
resting upon the floor or other surface, or sus 
pended from the ceiling and arranged about a 
common point 8. so that successive units about 
the point cooperate to form terminal horn Sec 
tions and the group functions as a unit to repro 
duce and to radiate the reproduced sound 
throughout a solid angle of 2 r or a hemisphere 
about the point 43. This arrangement is of par 
ticular value where a large volume of Sound may 
be desired without distortion or wherever it is 
desirable that the reproduced sound be radiated 
in all directions regardless of Volume. 

In Fig. 7 is shown a plan view of an installation 
in which two units 5 and 6 are used in cooper 
ation proximate a plane surface such as the 
wall of a room or a panel that permits radiation 
of the reproduced sound throughout a r solid 
angle. In this arrangement the adjacent horns 
cooperate to form a portion of the Outer hornsec 
tions of the units while the surface di at opposite 
sides of the point B cooperate with the respective 
units to form other portions of the outerhorn sec 
tions. 

It should be noted that the arrangements just 
described contemplate that the horns will be in 
proximity to a floor and/or wall or other reflect 
ing surface. To provide for spherical radiation 
(4 r solid angle) in the absence of any reflecting 
surface, the arrangement of plan view of Fig. 6 
may be used, and a second set of four units 
stacked on top of the first four to provide the nec 
essary acoustical mouth impedance which would 
have been furnished by the mirror image of the 
single set of four units in proximity to the wall or 
floor. ? 

Referring more specifically to Figs. 1 to 4, in 
clusive, the illustrated embodiment of one of the 
units that may be used as shown in Figs. 6 and 
7 comprises a front panel-20 which extends from 
the cover to the surface 3 and is of such width 
that side walls 2 connected thereto and rear wardly converging panels 22 are sufficiently 
spaced from surfaces f and 2 that the outer horn 
sections 5 and 6 are formed. 
Spacers 23 are mounted on the rear face of the 

panel 20 and are attached to an inner panel 2 
whose edges are also Secured to the wall mem 
bers 2. 

the spacers and the inner and outer panels 20 and 
24 form upwardly and downwardly diverging horn 
sections for initial conduction of the Wave gener 
ated by the loud speaker driving unit 27 mounted 
upon the rear face of the inner panel 24 and com 
prising a driving mechanism 9 and a driven dia 
phragm 9 of which the peripheral portion of 
the latter surrounds the opening or horn throat 
27' in the panel 24. 
The inner panel 24 terminates at its upper and 

lower ends at a distance from the top and bottom 
of the cabinet to provide openings 28 and 29 to 
the succeeding horn section in which additional 
filiare isprovided. 

Extending rear Wardly from the upper and lower 
edges of the inner panel 24 are rearwardly con 
verging baffles 30 and 3 which join at their side 
edges with converging side panels 22 (Fig. 2) to 
form an enclosure 32 for the driving unit 27. 
This structure serves not only to form a location 
for the driving unit within the speaker, but also 
provides an ar chamber rearwardly of the dia 
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These spacers comprise central portions 
25 and outwardly converging portions 26 so that 
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phragm 9. As will more fully appear, the air 
chamber serves to offset the mass reactance of the 
throat. 

Desired rate of flare beyond the openings 28 and 
29 is provided by inwardly extending baffles 35 
and 36 secured to the top and bottom respectively 
of the speaker cabinet. Beyond these inwardly 
extending baffles the air passages extend about 
the rearward edge of the side baffles 22 and thence 
outwardly into the horn sections S and 6. In 
Order that this passage shall have a relatively 
uniform flare, the cabinet includes a rear panel 40 
extending from the top to the bottom thereof at 
a desired distance rearwardly from the edges of 
side baffles 22. To assist in providing adequate 
Support for the baffles 22 and the rear panel 60 
and hence avoid undesirable vibration thereof 
and, as well, to enhance distribution of the repro 
duced Sound, horizontal baffles 6 , 42 and 43 are 
attached to rear panel 40 and to the converging 
Side baffles. 22. 
By way of illustration, but not in a limiting 

Sense, the illustrated unit designed for frequen 
cies from 40 to 400 cycles per second may have a 
throat area 2 of approximately 50 square inches 
with a driving unit having a moving system 
Weighing between 14 and 18 grams. The initial 
taper of the horn area, between front panel 20 
and inner panel 24 and above and below opening 
2, doubles in a length of about eight inches, cor 
responding to a cut-off of approximately 100 
cycles per second. The remainder of the horn, 
beyond the openings 28, and 29 flares at such a 
rate that the area doubles every 16 inches so that 
the nominal cutoff is 47 cycles per second. 

Positive reactance imposed at frequencies be 
tween 200 and 400 cycles per second by the multi 
ple taper is overcome by the negative reactance. 
introduced by the air chamber between the dia- . 
phragm 9 of the driving unit 27 and the throat 
27 in the panel 24. 

In the modified construction shown in Fig. 5 
the driving unit 27 is mounted on the rear side of 
the front panel 20' and the rear of the cone or 
diaphragm 9 faces the horn throat. The front 
of the cone faces opening 45 in the panel. Sur 
rounding this opening is provided a chamber 46 
of a size suitable to offset the reactive component 
of throatimpedance. 
The horn passage in this embodiment extends 

upwardly and downwardly from the driving unit 
27 to passage 28' as indicated by the arrows. 46. 
Thence, the passage extends sidewardly as indi 
cated by arrow 47 and enters between spaced side 
Walls 2 and 2'. The proper flare within this 
Section of the horn is obtained by the relative 
Spacing of the walls 2” and 2” and suitable di 
Verging Spacers 48 and 49 therebetween. The 
portion of the air passage just described emerges 
at its rearmost end into the portion 5 as indicated 
by the arrow 50. 

For sound systems requiring more power than, 
can be delivered by a single driving diaphragm, 
the embodiment shown in Fig. 8 may be utilized. 

75 

In this embodiment the front of the cabinet com 
prises a Single panel 20’ with which bafles 30° 
and 3' join at its juncture with the top and 
botton of the cabinet. Two driving units 2 
and 27b reproduce vibrations which are fed to 
throats 27a' and 27b' and thence to two columns 
or horn Sections in parallel. Externally the de 
vice is the same as that shown in Fig. 1. 

For theater use a speaker such as that shown 
in Fig. 8 has the same power handling capacity 
as do the 8-foot units customarily used and to 
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which reference has been made. By grouping 
Such units as in Fig. 7, the power handling ca 
pacity of four driving units can be achieved. 
For stadium use of the embodiment shown in 

Fig. 8, the arrangement of Fig. 6 would quad 
ruple the power handling ability. For aerial sus 
pension (as over the stage in a large arena) a 
pair of groups shown in Fig.6 may be stacked to 
give several hundred watts of power capacity. In 
each of the arrangements described there is a 
saving in space compared to existing systems. A 
single unit like that of Fig. 1, designed to repro 
duce down to 40 cycles, will occupy only about 15 
cubic feet compared to 120 cubic feet for the cus 
tomary theater low frequency horns. 

In a loud speaker as depicted in Figs. 1 to 4 and 
utilizing a 12' driving unit with about 1000 cm. 
of voice coil conductor operating in a field of ap 
proximately 13,000 gausses, the voice coil imped 
ance was measured with a unity-ratio impedance 
bridge. The impedance at various frequencies is 
shown in Fig. 9. 
The resistive component, curve a, and reactive 

component, curve b, were measured with the di 
aphragm moving freely except for the air load 
ing provided by the horn and air chambers. The 
motional impedance is the difference between this 
measured impedance and the impedance of the 
voice coil with the diaphragm blocked. The 
blocked impedance was found by turning off the 
field supply so that the diaphragm motion was re 
duced to an imperceptible value. The blocked 
impedance is shown in curves c and d, curve c 
is the resistive component and curved is the reac 
tive component. Thus the difference between 
curves a and c is the notional resistance which 
may be used to determine the efficiency. Prob 
ably the best method of computing efficiency is 
that offered by Bostwick (Journal of the Acous 
tical Society of America, vol. 2, page 243, 1930). 
Using the measured impedances and the Bost 
wick equation, the efficiency was computed and 
is shown in Fig. 10. 
The efficiency was also computed from the horn 

dimensions and the constants of the driving unit, 
and shown in applicant's article in Journal of 
the Acoustical Society of America, vol. 13, No. 2, 
page 137 (October 1941) in Fig. 8 of that article. 
The differences between the efficiencies computed 
from the measured data and computed from the 
horn dimensions are of little Gr no practical Sig 
nificance. The article entitled, "Improved low 
frequency horn' in Journal of the Acoustical So 
ciety of America, to which reference has already 
been made, describes some of the theoretical as 
pects of the speaker unit, together with expla 
nations of minor discrepancies between theoret 
ical and actual performance. , 
For the purpose of simplicity in the specifi 

cation and claims, the terms, "front' and "rear 
wardly" are intended to have the following mean 
ings: “Front” is the surface as seen by an ob 
server in the room facing the speaker housing in 
the corner, "Rearwardly' is the direction more 
remote from the observer that is toward the cor 
ner. Thus, the “front panel” is panel 20 or 20’ 
in Figs. 1 to 5. "Rearwardly' would mean gen 
erally to the left in Fig. 3 or 8 and obliquely to 
the right and upwards in Figs. 1 and 5. Also, 
the "working side of the diaphragm' means the 
side facing the horn throat and the "non-work 
ing side' means the side facing away from the 
throat. 
By "multiple taper' is meant that the expan 

sion rate of the horn near the throat is more 

t 
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rapid than the remainder of the horn. This is 
explained in applicant's aforementioned article 
in the Journal of the Acoustical Society of Amer 
ica. The use of such multiple taper results in 
an effective throat area equal to the actual area 
for higher frequencies, say above 200 cycles for 
the Speaker constructed, as above indicated and 
an effective throat area which is larger than the 
actual throat area for low frequencies. Thus by 
"effective throat area' is meant that area which 
is effective in the specified frequency range. 
By "taper rate" or "flare rate' is meant the 

length of horn within which the area doubles. 
For exponential expansion this “rate' is 1/s of 
the longest wavelength which the horn can trans 
mit. The "multiple taper' involves the use of 

' a Connector between a low frequency horn and 
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its driving diaphragm as explained by Olson in 
a paper, "A horn consisting of manifold expo 
nential section,' Journal of the Society of Mo 
tion Picture Engineers, vol. 30, page 551 (1938). 
Thus, where different tapers are referred to, the 
"high frequency taper" refers to the rapidly flar 
ing portion near the diaphragm, and low fre 
quency taper' refers to the flare rate of the sub 
Sequent larger sections of the horn. 
The volume of the air chambers is determined 

in the applicant’s aforementioned article (Octo 
ber, 1941). The rear air chamber or that on the 
non-working side of the diaphragm, for an in 
finite horn, should have a volume of 29 times 
the product of the throat area and the flare rate. 
Where multiple flare is used, the flare rate in this 
product is that of the low frequency part of the 

5 horn. For practical horns of finite length this 
air chamber size should be Smaller, of the order 
of half as large as the theoretical value for an 
infinite horn. The front air chamber, or that 
between the working side of the diaphragm and 
the throat, is used to overcome the extra aSS 
reactance due to the multiple taper. The Short. 
rapidly flaring, initial horn section introduces a 
mass reactance in the higher frequency range. 
This front air chamber should be about half the 
product of the actual throat area (effective at 
high frequencies) times the taper rate of the 
rapidly flaring connector. Thus, for the horn as 
constructed, the area was 50 square inches, the 
initial taper rate was 8 inches, and the product 
Wis 400. A volume of 250 cubic inches was used. 
This size air chamber is applicable to the design 
shown herein. 
For a speaker unit with a wider range of fre 

quencies the general requirement for a front air 
chamber is that its reactance should be roughly 
equal numerically to the throat impedance and 
the diaphragm mass reactance at the highest fre 
quency which the horn must transmit. This is 
explained in Olson's "Eiements of Acoustical En 
gineering,” Van Nostrand 1940. 

Elsewhere herein have been given certain di 
mensions. For the purpose of further showing 
the overall size of the speaker giving results 
shown in Figs. 9 and 10, and hence further illus 
trating the advantages of the invention, the foll 
lowing additional dimensions are given: In Fig. 1 
the front panel may be 24 inches in width and 38. 
inches in height. The width of the top cover 4 
may be 39 inches. The distance from the panel 
20 to the corner formed by the intersection of side 
walls and 2 may be 27 inches. 

If 30 cycles is taken as the effective cut-off 
(Fig. 10), the longest wave length is about 440 
inches. Hence, a speaker having the approxi 
mate dimensions just indicated has a maximum 



4 
dimension that is of the order of A1 of a wave 
length. This condition may be achieved by the 
present invention and with a minimum loss in 
fidelity of the low frequency tones approximate 
the cut-off frequency. 

Naturally, the specific dimensions given are for 
illustration only, and should not be interpreted 
as limitations, 

Broadly, the invention comprehends a loud 
speaker of Small size capable of reproducing with 
high fidelity the lower range of the audio spec 
trum. · 
What is claimed is: 
1. In a horn type loud speaker wherein proxi 

mate surfaces cooperate to form horn portions 
of the speaker, a cabinet comprising a front panel, 
Said panel being of a width to provide open spaces 
between its side edges and the proximate surfaces, 
a cover, an inner panel spaced rearwardly of said 
front panel and having a throat opening there 
in, side panels extending convergingly rearwardly 
of Said front and inner panels and spaced from 
the proximate surfaces to form outer horn sec 
tions therewith, means forming flaring passages 
between said opening and said outer horn sec 
tions, and a driving unit mounted rearwardly of 
said opening to reproduce and transmit sound 
through said opening and the horn sections there 
beyond. ? 

2. In a horn type loud speaker wherein proxi 
mate surfaces cooperate to form horn portions 
of the Speaker, a cabinet comprising a front panel, 
said panel being of a width to provide open spaces 
between its side edges and the proximate sur 
faces, a cover, an inner panel spaced rearwardly 
of said front panel and having a throat opening 
therein, side panels extending convergingly rear 
wardly of said front and inner panels and spaced 
from the proximate surfaces to form outer horn 
sections therewith, means forming faring pas 
Sages between said opening and said outer horn 
Sections, and a driving unit mounted rearwardly 
of Said opening to reproduce and transmit sound 
through said opening and the horn sections 
therebeyond, said driving unit including a dia 
phragm spaced rearwardly from said opening to 
form an air chamber therebetween. 

3. In a horn type loud speaker wherein proxi 
mate surfaces cooperate to form horn portions 
of the speaker, a cabinet comprising a front panel, 
said panel being of a width to provide open spaces 
between its side edges and the proximate surfaces, 
a cover, an inner panel spaced rearwardly of said, 
front panel and having a throat opening there 

() 

20 

25 

30 

35 

40 

2,378,692 
an inner panel spaced rearwardly, of said front 
panel and having a throat opening therein, side 
panels extending convergingly rearwardly of said 
front and inner panels and spaced from the prox 
imate surfaces to form outer horn sections, said 
cover extending sidewardly beyond said side pan 
els to form one side of said outer horn section, 
means forming flaring passages between said 
opening and said outer horn sections, and a driv 
ing unit including a diaphragm extending rear 
Wardly therefrom to form an air chamber be 
tween the diaphragm and said throat opening, 
said means including baffles cooperating with said 
diaphragm to form a closed air chamber at the 
side thereof opposite said throat, 

5. In a horn type loudspeaker wherein proxi 
mate surfaces cooperate to form horn portions 
of the speaker, a cabinet comprising a front 
panel, a second panel spaced rearwardly there 
from and having a throat opening therein, rear 
Wardly converging panels attached to said front 
and second panels adapted with the proximate 
surfaces to form terminal horn sections, a cover, 
baffles within said cabinet forming a flaring pas 
sage from said opening to the terminal horn sec 
tions, certain of said baffles forming an air cham 
ber rearwardly of said second panel, and a driv 
ing unit within said chamber for reproducing and 
transmitting sound vibrations outwardly through 
said opening. 

6. In a horn type loud speaker wherein proxi 
mate surfaces cooperate to form horn portions 
of the speaker, a cabinet comprising a front panel, 
a second panel spaced rearwardly therefrom and 
having a throat opening therein, rearwardly con 
verging panels attached to said front and second 
panels and adapted with the proximate surfaces 
to form terminal horn sections, a cover in en 
gagement with the end of said front and converg 
ing panels and extending outwardly to engage 
the proximate surfaces, baffles within the cabi 
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in, side panels extending convergingly rearwardly 
of said front and inner panels and spaced from 
the proximate surfaces to form outer horn sec 
tions therewith, means forming two flaring pas 
Sages between said opening and said outer horn 
Sections, and a driving unit mounted rearwardly 
of said opening to reproduce and transmit sound 
through said opening and the horn sections there 
beyond, said driving unit including a diaphragm 
spaced rearwardly from said opening to form an 
air chamber therebetween, said means also form 
ing a closed air chamber at the non-working side 
of the driving unit whereby the mass reactance 
of the throat impedance at low frequencies is 
offset. 

4. In a horn type loud speaker wherein proxi 
mate surfaces cooperate to form horn portions 
of the speaker, a cabinet comprising a front panel 
of a width to provide open spaces between its 

--side edges and the proximate surfaces, a cover, 
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net forming multiple taper horn sections, certain 
of said baffles forming an air chamber within the 
cabinet, and a driving unit mounted within said 
chamber and forming a closure, for said opening. 

7. In a horn loudspeaker adapted to be oper 
ated in the corner formed by three mutually per 
pendicular surfaces, a plurality of baffles in sealed 
relation to form a substantially pyramidal air 
chamber, an aperture in one of said baffles, said 
aperture being adapted to be closed by a vibratile 
diaphragm, a second plurality of baffles defining 
an air column which expands from Said aperture 
and which folds around the Said air chamber, and 
further baffles partially defining a further length 
of air column, the definition of Said further length 
of air column being completed by said three sur 
faces when the assembly of baffles is placed in the 
Corner formed by said surfaces. 

8. A horn loudspeaker comprising a sealed air 
chamber defined by baffles, one of said baffles 
being apertured and adapted to Support a loud 
speaker driving unit With its diaphragm in Oper 
ating relation to said aperture, additional bafiles 
defining an expanding air column from Said 
aperture and arranged to fold said air columni 
over said air chamber successively in opposite 
directions, the baffles comprising the last fold 
being adapted to cooperate with three mutually 
perpendicular surfaces to complete the terminal 
section of the air column. 

9. A horn loudspeaker comprising a sealed air 
chamber defined by baffles, one of Said baffles 
being apertured and adapted to support a loud 
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Speaker driving unit with its diaphragm in oper 
ating relation to said aperture, additional bailes 
defining an expanding air column from said 
aperture and arranged to fold said air column 
over said air chamber successively in opposite 
directions, the baffles comprising the last fold 
being adapted to cooperate with three mutually 
perpendicular surfaces to complete the terminal 
section of the air column, the structure compris 
ing said baffles having its largest dimension of the 
order of 6 to A1 the wave length of the acoustic 
cut-off of the expanding air column. 

10. A loud speaker horn including a cabinet 
having baffles therein forming an air passage 
comprising multiple taper horn sections, said air 
passage having a throat at its smaller end, an 
enclosure within the cabinet communicating with 
said throat, a driving unit including a diaphragm 
mounted within Said enclosure to form an air 
chamber on the non-working side of the dia 
phragm, Said air chamber having a volume of 
from One to three times the product of the effec 
tive throat area at low frequencies and the low 
frequency taper rate. . . . 

11. A loud speaker horn including a cabinet 
having baffles therein forming an air passage 
comprising multiple taper horn sections, said air 
paSSage having a throat at its Smaller end, an 
enclosure within the cabinet communicating with 
Said throat, a driving unit including a diaphragm 
mounted within said enclosure to form an air 
chamber on the Working side of the diaphragm, 
Said air chamber having a volume of approxi 
mately one-half the product of the actual throat 
area, times the taper rate of the portion of the 
horn proximate the throat. 

12. In a horn type loud speaker wherein proxi 
mate Wall surfaces cooperate to form horn por 
tions of the speaker, a cabinet comprising a front 
panel, rearwardly converging side panels attached 
to Said front panel and adapted with the proxi 
mate wall Surfaces to form a terminal horn Sec 
tion, a cover abutting an end of said front and 
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5 
mate Wall surfaces cooperate to form horn por 
tions of the speaker, a cabinet comprising a front 
panel of a width to provide Open Spaces between 
its side edges and the proximate wall surfaces, 
side panels abutting the side edges of Said front 
panel and extending convergingly rearward 
therefrom and spaced from the proximate Wall 
surfaces to form outer horn Sections therewith, 
means forming flaring passages between Said side 
panels terminating in the outer sections of the 
horn at one end and in a horn throat at the other 
end, an apertured member at the throat termina 
tion of said passageways with its aperture con 
municating with said throat, baffles defining an 
air chamber attached to the apertured member 
Opposite the throat, and a driving unit mounted 
with its diaphragm closing said aperture. 

15. The combination comprising a pair of horn 
units in accordance with claim 14, arranged side 
by side in mutual abutting relation and in abut 
ting relation with a proximate plane surface 
whereby the reproduced sound is radiated into a 
T Solid angle. 

16. The combination comprising a cluster of 
four horn units in accordance with claim 14, ar 
ranged in Symmetrical abutting arrangement for 
radiation into a 2 r solid angle. 

17. The combination comprising a cluster of 
eight horn units in accordance with claim 14, 
one set of four units being superposed upon the 
other set of four units, for spherical radiation or 
radiation into a 4 ar Solid angle. . 

18. A folded horn loudspeaker comprising an 
acoustic chamber coupled to one side of vibratile 
diaphragm and an air column coupled to the 
other side thereof, characterized by an arrange 
ment of baffles defining said air chamber and 
air column. Such that the air column is divided 
and folded Over two opposite sides of said air 
chamber, then folded back over the other two 
sides, the whole horn being so arranged that when 

side panels and extending outwardly to abut the 
proximate surfaces, a pair of baffles diagonally 
located within the cabinet so that they, together 
With the front and side panels, define an air 
chamber and a pair of horn Sections which horn 
Sections communicate with said terminal horn 
Sections, throat apertures in each of Said diagonal 
baffles connecting the horn sections with the air 
chamber, and loudspeaker driving units mounted 
S0 that their diaphragms close said throat aper 
tures. 

13. In a horn type loud speaker wherein proxi 
mate Surfaces cooperate to form horn portions of 
the speaker, a cabinet comprising an apertured 
front panel, said panel being of the width to pro 
vide open spaces between its side edges and the 
proximate surfaces, Side panels extending con 
vergingly rearward of said front panel and spaced 
from the proximate Surfaces to form Outer horn 
Sections therewith, means forming flaring pas 
sages between the aperture and said front panel 
and said outer horn sections, said faring pas 
sages comprising a horn throat terminated by the 
aperture in said panel, baffles defining an air 
chamber in front of the aperture in said front 
panel and a driving unit mounted So that its 
diaphragm closes Said aperture whereby the non 
working side of said diaphragm is loaded by the 
air chamber and the Working Side of Said dia 
phragm is loaded by the throat. Of the horn 
formed rearwardly of Said aperture. 

14. In a horn type loud speaker wherein proxi 
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operated in a corner formed by three mutually 
perpendicular Wall surfaces the last fold consists 
of two air columns defined by the recited struc 
ture and by said Surfaces. d 

19. A horn loudspeaker structure of insufficient 
size to radiate efficiently the longest wave length 
to be propagated but adapted to be operated in 
the corner formed by three mutually perpendic 
ular surfaces whereby the reflections from said 
Surfaces produce images which, together with the 
Structure, form a radiator of sufficient size for 
efficient radiation, said structure comprising a 
vibrating diaphragm, coupled on one side to an 
air chamber and on the other side to an expand 
ing air column, characterized by baffles defining 
said acoustic elements and arranged so that the 
air column first expands within a substantially 
unitary structure, and finally expands outside 
said structure and between said structure and 
Said surfaces, said air column having at least one 
rate of expansion Which is substantially continu 
ous from the diaphragm to the region where it 
emerges from the mouth formed by the struc 
ture and said Surfaces, the mouth size, rate of 
expansion and air chamber size being coordinated 
to enable the speaker unit to radiate a wave 
length of the order of six to eleven times the 
longest overall dimension of the structure. 

20. A loudspeaker according to claim. 19, fur 
ther characterized by two different taper rates 
of the air column, the more rapid taper rate be 
ing proximate the vibratile diaphragm. 

21. In a horn loudspeaker, a unitary structure 
comprising bafiles defining an air chamber cou 
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pled to an air column with a vibratile diaphragm 
therebetween, said bades defining said ar col 
umn being arranged to contain a part of the air 
column within the unitary structure and the re 
mainder of the air column external thereto, the 
definition of the said air column remainder being 
adapted to be completed by three mutually per 
pendicular surfaces when the defined structure 
is operated in the corner formed by said surfaces. 

22. A horn loudspeaker comprising a cabinet 
having an air chamber therein, there being an 

2,878,892 
aperture in said chamber, a loudspeaker driving 

... unit including a diaphragm mounted in obturat 

0. 

ing relation with said aperture and forming of 
the air chamber a sealed acoustic chamber on 
one side of Said diaphragm, and baffle means ex 
tending from said aperture outside said chamber 
and cooperating with three mutually perpendic 
ular. surfaces to form an expanding air column 
for transmission of vibrations from sald dia 
phragm to the exterior of the cabinet. 
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