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This invention relates to loudspeakers, and more par 
ticularly to a horn driver unit having a simpli?ed acoustic 
transformer or coupler utilizing radial slots. 
A primary object of the invention is the provision of 

an improved horn type dynamic loudspeaker having a 
greatly expanded high frequency range; an over-all acous 
tic el?ciency as high as 50%; high power capacity; and 
a low frequency range dependent principally upon the 
horn with which it is used. c 

It is well known in the art that to obtain high ef?ciency 
over this range the acoustic impedance of the air in front 
of the diaphragm must be matched with the mechanical 
impedance of the diaphragm. An impedance matching 
device or acoustic coupler or transformer _is ordinarily 
used between the diaphragm andthe throat of the horn. 
This consists basically of an extremely narrow chamber 
next to the diaphragm in which the latter moves, and an 
arrangement of ducts leading from this chamber to the 
throat of the horn. These ducts are designed to be sub 
stantially uniform in aggregate, cross-section, from the 
air chamber to the throat. There is a theoretical limit 
upon the maximum distance from any point on the dia 
phragm to the.nearest duct opening, which is that it 
must not exceed one-quarter wave length of the highest 
sound wave which it is desired to reproduce e?‘iciently. 

Most- duct arrangements in common use utilize seg 
ments of annular slots. The use of one slot imposes the 
limitation on the size of the diaphragm described above, 
which in turn limits power capacity. Two concentric 
slots require a plurality of separate, concentrically as 
sembled mechanical parts, which are less economical 
than the structure of the instant invention. 
An acoustically preferred arrangement of ducts for 

use with a relatively large diaphragm is a plurality of 
radial slots, since such slots can communicate with every 
portion: of the surface. ' The concave rather than the 
convex side of a non-planar diaphragm should be juxta 
posed to such ducts in order that the mean length of 
path from any point on the diaphragm to the horn throat 
may be substantially uniform. ' ' 

, In the past the fabrication of such radial slots has 
required the individual machining of a large number 
of deep, narrow grooves and the assembly of the member 
containing these grooves in accurate alignment with other 
machined pieces. ' 

It is a second primary object of this invention to pro 
vide an acoustic coupler, adapted to be economically 'die 
castpor molded in one piece without machining any 
grooves, which eliminates limitations on the upper fre 
quency range which previously were intrinsic in the use 
of annular slots. 
For use in dusty locations, especially where magnetic 

particles are present, it is essential that the magnetic air 
gap be sealed from the horn throat where such particles 
can enter. In devices constructed according to the prior 
art in which radial slots were juxtaposed to the concave 
side of a diaphragm, it was possible for magnetic and 
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other dirt to be attracted through the horn and throat 
and into the air gap. ' 

It is a third primary object of this invention to provide 
a dust excluding assembly. 
Another object of this invention is to provide an an— 

nular seat for the diaphragm asvan integral part of the 
acoustic coupler. ' 
Another object is to provide means for centering the 

diaphragm driving coil in the magnetic air gap as an 
integral part of the acoustic coupler. 

Other objects and features of the invention will appear 
when the following description is‘considered in connec 
tion with the annexed drawings, in which: 

Fig. 1 is a front elevational view of the loudspeaker 
of this invention; ‘ ' ' 

Fig. 2 is a vertical, cross-sectional view of the loud 
speaker of Fig. l, the section being taken on the lines. 
2-2 of Fig. 1; . ' 

Fig. 3 is an enlarged detail view in cross-section of 
a portion of Fig. 2, showing the upper part of the dia' 
phragm and the surrounding elements; 

Fig. 4 is an enlarged, partial front elevational view of 
the acoustic coupler shown in the sectional view of Fig. 2; 

Fig. 5 is a horizontal, cross-sectional view of the acous 
tic coupler shown in Fig. 4, taken on the lines 5—5;' 

Fig. 6 is an enlarged rear elevational view of the acous 
tic coupler shown in Figs. 1, 2, 4, and 5. 

Referring to the drawings, particularly Fig. 2, the 
speaker driver unit comprises the magnet 10, the yoke 11, 
the inner circular pole piece 15, the outer annular pole 
piece 16, the arc-shaped, nonmagnetic member 17, which 
disposes the inner pole piece with respect to the outer’pole 
piece and establishes the air gap 18 (see Fig. 3), an acous 
tic coupler 22, a diaphragm 24, and an outer housing 14. 

Referring to Fig. 3, the diaphgram, generally indicated 
at 24, is shown as having a substantially cylindrical por 
tion 28 extending from the periphery of the convex side, 
and a generally ?at, radially extending rim portion 29. 
The latter is af?xed to a shelf 23 on the acoustic coupler 
22. Pressure of'the shelf 23 on the diaphragm‘ rim 29 
is assured by relieving the'diaphragm-rim ‘contacting? 
surface at an angle 20, as indicated in Fig. 5. This in 
sures a tight, acousticalseal. 
shown. It may be seen that the acoustic coupler is'so 
contoured as to afford uniformly spaced relationship to 
the diaphragm, radially inward of the edge of the shelf 
23. The diaphragm assembly includes the voice coil 
form 21 and the voice coil 27 ai?xed to the ~ inside 
surface of the cylindrical portion‘ 28. One or more 
beads as at 25 may be formed on the diaphragm for 
stiffening purposes.‘ ' 
The acoustic coupler 22 is shown separately in Figs. 4, 

5, and 6. A plurality of slots 36 is formed between the 
solid portions 37. These radial slots provide acoustic 
communication between the dome side 30 and the frustum" 
of the cone 35. The coupler has a generally flat annular 
portion 22. The portions 42 of the slots 36 disposed, 
generally in the plane of this portion‘ 22 may be con 
sidered to‘be apertures in this portion.‘ It may be seen, 
that, ?rst, these apertures are so arranged as to provide. 
no more than a predetermined spacing between any; 
point in the air chamber juxtaposed to the diaphragm, 
such as the point 40, and the edge of the nearest slot 36," 
and, second, the channels leading outwardly from these 
slots are so shaped as to have a predetermined taper from, 
the diaphragm side to the throat side,.which in this em-. 
bodiment has zero value, i. e., the channels are of uniform 
cross-section. On the annular portion 22 surrounding the f 
dome 30, there may be seen the shelf 23 on‘which the 
diaphragm 24 seats, the o?fset annulus 33 for clearing-the ; 
rim of the diaphragm, and the annular step 34 for clear-‘ 

A resilient gasket 2a is’ 



ing the cylindrical step 28 in the diaphragm and forming 
thereby a narrow acoustic chamber between the dome 30 
and the bowl portion of the diaphragm. It may be seen 
that the area of the diaphragm which is actually used for 
driving the air in the throat, includes the rim portion 29. 
The conical surface 38 on the acoustic coupler 22 is so 
shaped as to ?t within a corresponding conical seat in 
the housing 14. ‘ 

The voice coil leads are brought out on opposite sides 
of the voice coil 27 and connected to terminals a?ixed 
to one of the outer housing portions in a manner well 
known in the art. A projection 39 is formed integrally 
on the conical side of the coupler. This ?ts into a corre 
sponding ‘depression in the housing 14 in order to orient 
the coupler in the housing. Any such irregular portion 
may be arranged for mating with a conjugal portion. 
This is used for so phasing the leads of the voice coil 
that they will be the same in every unit, relative to the 
outside terminals. This is necessary when connecting a 
plurality of loudspeakers in one array in order to avoid 
sound cancellation effects. 
The invention has been described as embodied in a 

loudspeaker, though it is to be understood that the same 
construction is usable as a sound pickup device. 
The drawings and description are to be taken general 

ly as illustrative rather than restrictive on the broad in _ 
vention. Various changes may be made in manufacture, 
such as different locations of the casting parting surfaces, 
and the like. 

In the claims the term transducer is used to indicate 
a sound-translating device, usable either as loudspeaker 
or microphone. 

I claim: ‘ 

1. A transducer comprising a diaphragm with a bowl 
shaped portion having a convex side, a substantially cy 
lindrical portion extending from the periphery of said 
convex side, a generally ?at rim extending radially there 
from, a voice coil form ailixed to the inner surface of said 
cylindrical portion, and a voice coil mounted on said 
form, a magnetic system having an air gap associated 
with said voice coil, and a housing having a throat for 
conducting sound; a mechanical acoustic body having a 
base from which a ?uted conoidal front portion extends 
and having a generally flat annular portion adjoining the 
base of said conoidal portion, the rear surface of said 
body having a central portion with a convex shape similar 
to that of the bowl-shaped portion of the diaphragm, 
and flat annular means cooperating with said annular 
portion, supporting the rim, de?ning a narrow acoustic 
chamber between the diaphragm and the body, the sur 
face of said conoidal portion having a plurality of ridges 
de?ning therebetween an equal number of radial slots, 
each slot extending longitudinally through the conoid 
and having formed contiguously therewith an aperture 
bounded by the walls of the slot and by a portion of said 
generally ?at annular portion; said slots and apertures 
forming channels, said channels cooperating with the 
wall of the sound~conducting throat in said housing to 
form a plurality of sound-conducting ducts having pre 
determined aggregate cross-‘sectional area relationships 
and communicating between‘ closely spaced portions of 
the diaphragm and the irustum of said conoidal portion; 
said voice coil disposed on the side of the diaphragm 
opposite to said throat in the housing to seal said air gap 
against the entry of contaminating matter. 

2. A transducer as described in claim 1, characterized 
by a concentric periphery on said magnetic system and 
centering means therefor comprising said cylindrical por 
tion on the rear side of said diaphragm, said cylindrical 
portion being concentric with the axis of said diaphragm. 

3. A transducer as described in claim 1, characterized 
by an outer housing and means for making connections 
between said voice vcoil and external terminals compris 
ing a keying protrusion and aconjugal depression for de 
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4 
termining the angular position of said mechanical 
acoustic body relative to said outer housing. 

4. A transducer as described in claim 1, characterized 
by the aggregate area of said apertures being a predeter 
mined proportion of the area of the bowl shaped portion 
of said diaphragm, and the aggregate area of said slots 
adjacent to the apertures being similar thereto and hav 
ing a predetermined rate of ?are from the apertures to the 
frusturn of said conoidal portion. 

5. A transducer as described in claim 1, characterized 
by the radial dimension of each slot being much greater 
than the peripheral dimension. 

6. A transducer comprising a diaphragm with a bowl 
shaped portion having a convex side, a substantially cy 
lindrical portion extending from the periphery of said 
convex side, a generally ?at rim, a voice coil form a?ixed 
to the inner surface of said cylindrical portion, a voice 
coil on said form; a magnetic system associated with said 
voice coil; a mechanical acoustic body having a base from 
which a ?uted conoidal front portion extends and a gen 
erally ?at annular portion adjoining said base, the rear 
surface of said body having a central portion with a con 
vex shape similar to that of the bowl-shaped portion of 
said diaphragm and ?at annular means cooperating with 
said flat annular portion, for supporting said rim, de 
lining a narrow acoustic chamber between said diaphragm 
and said body, the surface of said conoidal portion hav 
ing a plurality of ridges de?ning therebetween an equal 
number of radial slots, each slot extending longitudinally 
through said conoidal portion and having formed con 
tiguously therewith an aperture bounded by the walls of 
said slot and by a portion of said generally ?at annular 
portion, forming a plurality of sound ducts communicat~ 
ing between closely-spaced portions of said diaphragm 
and the frustum of said conoidal portion and wherein the 
voice coil is ai?xed to said diaphragm on the side thereof 
opposite _to said conoidal portion said voice coil and mag 
netic system sealed against the entry of contaminating 
matter through the slots. 

7. A mechanical acoustic body having a base from 
which a ?uted conoidal front portion extends and a gen 
erally ?at annular portion adjoining said base, said 
conoidal portion having a rear surface, the surface of the 
conoidal portion having a plurality of longitudinal ridges 
and an equal number of radial slots formed therebetween, 
each slot having formed contiguously therewith an aper 
ture bounded by the walls of the slot and by a portion 
of said generally ?at annular portion, said rear surface 
having a central convex portion opposite to the base of 
the conoidal portion and a generally ?at annular surface 
surrounding said convex portion. 

8. A mechanical acoustic body as described in claim 
7, characterized by an annular o?-‘set on said rear surface 
surrounding said ?at portion with a cylindrical surface 
concentric 'with the axis of said convex portion. 

9. A transducer comprising a ‘diaphragm with a. bowl 
shaped portion symmetrical about a central axis, said 
bowl-shaped portion having a convex side and a con 
cave side, a substantially cylindrical portion extending 
from the periphery of the convex side of said diaphragm, 
a generally ?at annular rim extending therefrom, a voice 
coil form affixed to the inner surface of said cylindrical 
portion, and a voice coil on said form; a magnetic sys 
tem having an annular air gap associated with said voice 
coil; and a housing having a throat disposed on the con 
cave side of the diaphragm for conducting sound to a 
horn whereby the diaphragm is interposed between the 
horn and the magnetic air gap and thus seals said air gap 
against the entry of contaminating matter; a unitary me 
chanical acoustic body formed with a convex rear sur 
face having substantially the same radius of curvature 
as that of said diaphragm, a substantially flat annular 
portion formed integrally therewith, and a concentric 
annular cylindrical ?ange extending therefrom, said con. 
vex portion cooperating with said bowl-shaped portion 
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of said diaphragm to form a narrow acoustic chamber, 
the diaphragm rim aligned by said ?at annular portion; 
said cylindrical portion of the diaphragm spaced from a 
cylindrical portion of said magnetic system to dispose it 
concentrically around said voice coil; said body having 
a plurality of radial apertures extending longitudinally 
from said acoustic chamber through at least part of the 
housing throat, said body and said housing cooperating 
to de?ne a plurality of radial slots having predetermined 
aggregate cross-sectional area relationships which com 
municate between closely spaced portions of said dia— 
phragm and said throat. 

10. A transducer comprising a diaphragm with a bowl 
shaped portion having a convex side and a concave side, 
a substantially cylindrical portion extending from the 
periphery of the convex side of said diaphragm, a gen 
erally ?at annular rim extending therefrom, a voice coil 
form affixed to the inside surface of said cylindrical por 
tion, and a voice coil form on said form; a magnetic sys 
tem having an annular air gap associated with the voice 
coil; and a housing having a throat disposed on the con 
cave side of the diaphragm for conducting sound to a 
horn said diaphragm interposed between the horn and the 
magnetic air gap sealing the air gap against the entry of 
contaminating matter; a unitary, mechanical acoustic 
body formed with a convex rear surface having sub 
stantially the same radius of curvature as that of said 
diaphragm and a substantially ?at annular portion formed 
integrally therewith, said convex portion cooperating with 
said bowl-shaped portion of said diaphragm to form a 
narrow, acoustic chamber, the diaphragm rim aligned by 
said annular portion; said body having a plurality of 
radial apertures extending longitudinally from said 
acoustic chamber through at least part of the housing 
throat, said body and said housing cooperating to de?ne 
a plurality of radial slots having predetermined aggregate 
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cross-sectional area relationships which communicate be 
tween closely spaced portions of said diaphragm and said 
throat. 

11. A transducer comprising a diaphragm with a bowl 
shaped portion having a convex side and a concave side, 
a substantially cylindrical portion extending from the 
periphery of the convex side of said diaphragm, a gen 
erally ?at annular rim extending therefrom, a voice coil 
form ai‘u'xed to the inner surface of the cylindrical por 
tion, and a voice coil on said form; a magnetic system 
having an annular air gap associated with said voice coil; 
and a housing having a throat disposed on the concave 
side of the diaphragm for conducting sound to a horn 
said diaphragm interposed between said throat and said 
magnetic air gap sealing said air gap against the entry 
of contaminating matter; a unitary mechanical acoustic 
body formed with a convex rear surface having sub 
stantially the same radius of curvature as that of said dia 
phragm and an integral annular supporting portion there 
for, de?ning a narrow acoustic chamber between said dia 
phragm and said body; said body having a plurality of 
radial apertures extending longitudinally from said 
acoustic chamber through at least part of the housing 
throat, said body and said housing cooperating to de?ne 
a plurality of radial slots having predetermined aggregate 
cross-sectional area relationships which communicate be 
tween closely spaced portions of said diaphragm and said 
throat. 

12. A diaphragm as described in claim 11, character 
ized by at least one concentric bead in said bowl-shaped 
portion. 
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