
Feb. 13, 1951 M, STARK 2,541,946 
SOUND WAWE DIFFUSER 

Filed June l, 1948 2 Sheets-Sheet l 

A7A7 

1/uonto 

Zawrenzee/M. Starf 

AZaorae/ 

  



Feb. 13, 1951 L. M. STARK 2,541,946 
SOUND WAVE DIFFUSER 

Filed June 1, 1948 2 Sheets-Sheet 2 

A7A7A, 7 

//// 
77 W2 
% 

Zawrence M. Star/ 

Aztof/2egy 

  

    

    

  

  



Patented Feb. 13, 1951 2,541,946 

UNITED STATES PATENT OFFICE 
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SOUND WAVE DIFFUSER 

Lawrence M. Stark, Alexandria, Va., 
Application June 1, 1948, Serial No.30,406; 

Claims. (CI. 181-31). 
This invention relates. generally, to ...the art of 

reproducing recorded , and radio. transmitted, 
Sound and it is a particular object of the inven 
tion to provide a means for generally improving. 
the reproduction of sound from loud. Speakers 
such as are usually associated with full frequency. 
range radios, phonographs and the like. 

It is well known that the sound emanating: 
from the diaphragm of a reproducer consists of 
many different audible.frequencies, the highest 
of which are produced by the portion of the dia. 
phragm nearest to the center and the lowest by 
the portion farthest from the center. It is also 
well known... that the highest of the frequencies 
are transmitted much in the form of a bean, and . 
in high quality radios and phonographs affording 
full range... reproduction, audio-frequency. Vibra 
tions extending to 15,000 cycles: per Second, are , 
often encountered. It is in the higher frequency, 
portion. of the audible. Spectrum, that is, fron, 
4,000 to 15,000 cycles per second, that this beam 
becomes very pronounced. Allistener locat8d in. 
front of such a reproducer will receive the high. 
frequency... component of speech, or, music. With 
undue emphasis, while one. located at the Side. 
of such, reproducer: will not receive... this high. 
frequency component in sufficient emphasis. 

It is a further object of the present invention: 
to provide a device which may be either, incor 
porated into the loudspeaker assembly-as-a-unit 
by the manufacturer for use. With radioS, phono-, 
graphs and the like or for addition to and en-. 
ployment with the loudspeaker, which will effect. 
a dispersion and diffusion of a large proportion. 
of the high frequency. VibrationS. in such a man 
ner...that a listener positioned to. One. Side of the. 
reproducer as well as in front thereof...will receive: 
the proper proportion of the high and low.frees 
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quency vibrations with the proper emphasis for " 
the-fullest enjoyment of the same. 
Another object. of the invention is: to provide a . 

device designed to be disposed...in front of the 
cone...of a loud speaker, which is. So constructed. 

- O 

that a large proportion of the axially, directed; 
beams of high frequency vibrations will not only 
be deflected laterally but will be fanned Out So as 
to be spread to the fullest extent through a Wide 
aea. 

45 

Still another object of the invention is to pro-r; 
vide a device of the character. Stated wherein ani 
auxiliary means is provided for defecting a por 
tion of the high frequency, vibrations not dis 
persed by the preceding means whereby a Second 
and independent band or path of deflected vibra. 
tions is produced. 
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2. 
Still another, object of the invention is to pro 

vide a device of the character stated which is, 
designed to permit the, proper, amount of high. 
frequency. Vibrations to be deflected and diffuseds 
and at the same, time permit a proportion of the 
high-frequency. Vibrations to pass: throughs undes. 
flected and undiffused. 

Still another object of the invention is to pro-. 
Wide an efficient and inexpensive diffusing: devices: 
for, producing the results. Stated, which is readily. 
adaptable to many types and sizes of loud: 
Speakers. 
The invention, Will be: best understood-from a 

consideration of the following: detailed descrip; . 
tion takenin connection with the accompanying. 
drawings formings: as part of the specification, . 
With the understanding, however, that the invent. 
tion is not to be limited to the exact details of: 
Construction. ShoWin and described. Since obvious 
-modifications will occur to a person skilled in: 
the art. 
In the diaWings: 
Figure 1 is a view in section in an axially ex 

tending: plane through a device...constructed in 
accordance. With the present invention, showing 
the Same in applied position between the cone of 
a loudspeakers unit and amounting panel. 

Figure. 2 is a View on an enlarged Scale-partly . 
in elevation and partly in section showing, in part 
the manner in which the high frequency vibra 
tions are spread and diffused. 

Figure 3 is a view in elevation-of-the-outer ends 
of, the device. - - - - - - 

Figure 4 is a view in elevation of the inner end, 
of the device. - - Y - - - - - - - - - - a - 

Figure 5 is a View showing in-separated relation. 
and in side elevation the inner and outer cones, 
the same being on an enlarged scale. a - - - 
Figure6 is a view in perspective of the device as 

seen from the front, or outer end. 
Figure.7 is a sectional view taken substantially 

on the line.7-7 of Figure. 1. 
Referring now, more particularly to the draw 

ings: the reference-character, S generally, design 
nates a more or less diagrammatically illustrated. 
loud Speaker unit such as forms a part of every, 
radio receiving set and record player, such units 
having at the forward end of the cone, the en 
circling mounting flange S. 
Such reproducers are commonly mounted upon 

a baffle board forming...a part of a housing cabinet. 
and a portion of such board is here illustrated 
and designated B, the same having, an opening. 
B', therein for the passage, therethrough, of the 
sound, waves from the speaker. 
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The diffuser device of the present invention 
is interposed between the speaker cone and the 
baffle board as shown in Figure 1 and such de 
vice is generally designated D. 

In accordance with the present invention the 
diffuser comprises a cylindrical body to having 
formed integrally therewith the encircling end 
flanges ff. As shown in Figure 1 one of these 
flanges is positioned against the rear side of the 
baffle board B and is secured thereto in a suit 
able manner by Securing elements 12 while the 
other flange has positioned thereagainst the 
mounting flange S of the speaker and these 
flanges are joined together by securing elements 
3 of Suitable character. 
Supported on the axial center of the cylinder 

O which provides a Sound wave guiding passage 
from the Speaker cone to the baffle board open 
ing B", is a diffusing cone which is generally 
designated 4 and which may be formed of metal 
or any other Suitable material as also may be 
the cylindrical housing body 0. This diffusing 
cone 4 is maintained in proper position or 
coaxially in the cylindrical housing body O, by 
means of the radal mounting arms or struts 5 
which extend from the base portion of the cone 
radially outwardly and connect with the wall of 
the cylindrical body 10, and the rear or inner 
end arms 6 which are here shown as two in 
number and which extend radially from the apex 
portion of the cone outwardly for connection 
With the body 0. 
AS is readily Seen in Figure 1 the diffusion cone 

4 which is actually in the form of a frustum 
and Which is both hollow and open at its base 
and apex ends, has the apex end disposed toward 
the Speaker cone, and is, of course, coaxial there 
with. 
The diffusion cone f4 is constructed with its 

wall of longitudinally arcuate or convex form 
and the Surlace curvature is of a prescribed or 
definite raculus depending upon the diameter of 
the speaker cone. 
Formed through and extending longitudinally 

of the Cone 4 are slotS ii which extend through 
very nearly the entire length of the cone. Be 
tween these long slots or full cone length slots 
fl are shorter longitudinally extending slots 8 
Which, in addition to being Shorter than the slots 

7 are of Smaller width. These short slots 8 
are disposed at the Small end of the cone and 
extend only through a portion of the length 
thereof, preferably approximately through one 
fourth the length of the cone. Preferably there 
are eight of the long slots and eight of the shorter 
slots, the Shorter Slots being positioned centrally 
between the long slots and all of the slots being 
equidistantly Spaced around the cone. 

Disposed Within and concentric With the cone 
4, is the Smaller inner cone which is generally 
designated f9 and Which is open at its apex and 
base ends as is clearly shown in Figures 1 and 
2. This Smaller inner cone has its wall Straight 
throughout as opposed to the outward curva 
ture or bow longitudinally of the wall of the 
larger outer cone. 
The outer cone is positioned with the plane of 

its base flush with the plane of the forward 
end of the cylinder 0 and the Smaller inner cone 
2 is also positioned to have the plane of its 

base in a common plane With the base of the 
larger cone and the end of the cylinder as is also 
clearly shown in Figures 1 and 2. 

It will also be readily seen that the diameter 
of the base of the Smaller cone is materially 
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4 
less than the diameter of the base of the larger 
cone and the Smaller cone is maintained in co 
axial relation with the larger cone and the cylin 
der, by means of the three radial arms 20 which 
Connect the base portion of the small cone with 
the base portion of the large cone as best seen 
in Figure 6. 
The Smaller cone 9 which has its apex por 

tion cut off and which accordingly is actually a 
frustum of a cone the same as the larger cone 
4, has formed through the wall thereof the 

eight longitudinally extending slots 2. Eight 
slots are here specified for the smaller cone be 
cause this is the number of long slots formed 
in the larger cone 4 and the cones are relatively 
positioned. So that the slots of the smaller inner 
Cone Will be in the radial planes of the long 
Slots of the larger cone as is clearly shown in 
Figure 7. This arrangement permits a desired 
proportion of the Sound waves to pass directly 
through the two cones and in a straight line 
outwardly from the speaker. 
In Figure 2 the broken lines designated 22 rep 

resent one half of all of the high frequency waves 
paSSing from the reproducer or Speaker S and en 
tering the high frequency diffuser device of the 
present invention. From point 23 to point 24 the 
proper portion of the highest frequencies strik 
ing the Surface 4, is deflected. Another portion 
passes through the short slots 8 and is deflected 
by the Surface of the Smaller inner cone f9 ap 
proximately from point 25 to point 26. Still an 
other portion passes through boch cones un 
deflected by reason of the radial alignment of 
the slots 7 and 2. 
As a result of placing the slots 7 and 2 in line 

With one another the Short Slots 8 will be in a 
position, relative to the Small cone 9, as between 
SlotS 2? of the Small cone and the effective lateral 
area covered by slots 8 will be approximately 
from point 25 to point 26 on the Snailer cone f 9. 
Some deviation from the foregoing is permissible 
as regards tine number of longitudinal slots, their 
Size and placement. However it has been found 
that the best overall results are obtained when 
the following specifications are employed. In 
giving these Specifications however, it is to be 
understood that there is no intention of limiting 
the invention to the same. 
In a construction where the overal diameter 

of the cylinder is approximately fifteen inches 
including the flanges the diffusing cone 4 
Will be approximately four and tiree-quarter 
inches in diameter and five inches long. 'I he 
diffusing cone iS is approximately two and three 
eighths inches in diameter and two and three 
quarter inches long. The Smaller end opening of 
the larger cone 4 is approximately one inch in 
diameter while the diameter of the small open 
ing of the Smaller cone 9 will be approximately 
five-sixteentins of an inch in diameter. 
With the dimensions given the curve of the 

Wall of the larger cone 4 will have a radius of 
approximately nineteen inches and this radius 
Would be correspondingly reduced or decreased 
in diffusers of Smaller design. 
The width of the slots in the cones is made in 

accordance with the amount of the radiations 
Which it is desired to have pass directly through 
the diffuser or in other words in accordance with 
the amount to be deflected. A desirable dimen 
Sion for the Slots in a diffuser of the approxi 
mate dimensions above set forth is one-fifth of 
an inch width for the slots 7 and approximately 

75 one-eighth of an inch width for the shorter slots 
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f8 located therebetween. For the smaller cone 
9 the width of the slots is the same as for the 

slots T of the larger cone. With slots of the sizes 
given and with the number shown it is found 
that approximately eighth-ninths-of all of the 
high frequency speaker radiations are deflected 
and dispersed:while one-ninth of the same pass 
through the cones undeflected. Accordingly the 
design herewith given follows this pattern. 

It will be readily apparent from the foregoing. 
that since the angle of the deflected wave is ap 
proximately the same as that of the incident wave 
and since the angle--of incidence is progressively 
changing from the apex...to the base of the:COne: 
f4, it follows that the angles of the deflected 
vibrations from the surface of this cone 4 are 
likewise changing as they are followed from the 
apex to the base of said cone. This results in a 
much more thorough and complete dispersion of 
the deflected high frequency sound vibrations 
than could possibly be obtained through the em 
ployment of a deflecting surface Without curva 
ture. 
In the illustration it will be seen that the length 

of the cylinder or mounting rim is very nearly as 
great as the length of the larger cone 4. This 
construction or arrangement is desirable for the 
use of the diffuser device With dual speakerS en 
ploying a coaxially mounted cone “tweeter' with 
in the large cone “woofer.' 

In the type of coaxial speaker incorporating a 
compression-type high frequency unit together 
with a cone-type low frequency unit a shorter or 
narrower cylinder will be used Since there is 
usually more space within the large Speaker to 
accommodate a greater portion of the larger dif 
fusing cone 4. 

I claim: 
1. The combination of a loud Speaker and a 

sound wave diffusir unit therefor, Said unit Com 
prising a hollow body open at both ends, means 
for supporting said body at the front end of 
said speaker, a holioW frustum of a cone open 
at both its apex and base ends, means Support 
ing the cone within said body coaxial alignment 
with the speaker cone with the open apex end 
directed into the speaker coine, Said first COne 
having a longitudinally convexed surface cover 
ing a circular area around the axis of the cones 
of a materially smaller radius than the radius 
of the speaker cone to have the major portion of 
the waves making up the high frequency beam 
impinge against Said Surface, and Said first cone 
having longitudinal slot openings therein for 
the passage of a portion of Said beam there 
through. 

2. The combination with a loud Speaker as Set 
forth in claim 1, with a second and Smaller hol 
low frustum of a coine open at its apex and base 
ends, supported coaxially With and within the 
first mentioned cone, the base ends of the tWO 
hollow cones being in a common plane per 
pendicular to the wave beam. 

3. The combination with a loud speaker as Set 
forth in claim 1, with a second and Smaller hol 
low frustum of a cone open at itS apex and base 
ends, Supported coaxially with and Within the 
first mentioned cone, the Said Smaller cone hav 
ing its apex end extending in the same direction 
as the apex end of the first mentioned cone, the 
walls of the cones being Separated a substantial 
distance, and SlotS formed through the Walls of 
the two hollow cones and extending longitudinal 
ly thereof. 

4, The combination with a loud speaker as set 
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6 
forthin claim:1, with a secondi and "Smallerhol 
low-frustum of a cone open at its apex and base: 
ends, supported coaxially with and Within the: 
first mentioned cone, the Said Smaller cone havir 
ing its apex end extending in the same direction. 
as: the apex end of the first mentioned cone, the 
walls of the cones being separated a Substantial 
distance, and slots formed through the Walls of 
the two-hollow: cones and extending longitudinal. 
ly: thereof, certain of the slots of the first men 
tioned cone being inline with slots of the Smaller. 
cone...and other slots of the first mentioned cone: 
being: in line: longitudinally of the cones. With 
unslotted portions of the Smaller cone: 

5. A diffuser unit for is deflecting Sound Wayes: 
of high:frequency generated by a loud speaker, 
comprising a cylindrical open ended body adapted 
to be mounted at the front end of a Speaker, a 
hollow frustum of a cone open at its base and 
apex ends mounted within Said body in a manner 
to dispose the same in coaxial relation with and 
in front of the Speaker cone With its apex end 
directed into the Speaker cone, Said first cone 
having a longitudinally convexed Wall with open 
ings therein for the coaxial passage of a portion 
of the high frequency waves therethrough, a 
Second hollow frustum of a cone of materially 
less length and less overall diameter than the 
first mentioned con3, means Supporting the 
second hollow cone coaxially within the first 
mentioned cone with its apex end extending in 
the same direction as the apex end of the first 
mentioned cone, the Second mentioned hollow 
cone having its apex and base ends open, and 
Said Second hollow cone having openings in the 
wall thereof in allinement with the openings in 
the Wall of the first mentioned cone wher-by a 
proportion of the high frequency Waves may pass 
through the two cones coaxially therewith, the 
said openings in the two hollow cones being in 
the form of relatively long SlotS eXtending longi 
tudinally of the cones through substantially the 
full length thereof, and other slots formed longi 
tudinally in the first mentioned one of the hollow 
cones adjacent to the apex end ther of and in 
line longitudinally of the cones with unslotted 
areas of the Second mentioned cone. 

6. A diffuser unit for deflicting Sound waves 
of high frequency generated by a loud speaker, 
comprising a cylindrical open ended body adapt 
ed to be mounted at the front end of a speaker, 
a hollow frustun of a cone open at its base and 
apex ends mounted within said body in a manner 
to dispose the Sane in coaxial relation with and 
in front of the Speaker cone With its apex end 
directed into the Speaker cone, said first cone 
having a longitudinally convexed wall with open 
ings therein for the coaxial passage of a portion 
of the high frequency Waves therethrough, the 
deflector being provided with longitudinal slots 
through which a portion of the beam waves pass, 
and a second deflector formed to provide a 
straight deflecting Surface disposed oblique to and 
in the path of certain of the beamed waves pass 
ing through the openings of the first deflector, 
Said Second deflector having openings in line with 
certain of the openings of the first deflector 
whereby certain of the beamed waves may pass 
theretnrough. 

7. A diffuser unit for deflecting sound Waves 
of high frequency generated by a loud speaker, 
comprising a cylindrical open ended body adapt 
ed to be open at its base and apex ends mounted 
within Said body in a manner to dispose the same 
in coaxial relation with and in front of the speak 
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er cone with its apex end directed into the Speak- REFERENCES CITED 
er cone, said first cone having a longitudinally 
convexed wall with openings therein for the co- n Styliferences are of record in the 
axial passage of a portion of the high frequency 
waves therethrough, a second hollow frustrum of S UNITED STATES PATENTS 
a cone of materially less length and less overall Number Name Date 
diameter that the said first cone having its apex 1,436,080 Blieberger --------- Nov. 21, 1922 
and base ends open, a Spider Supporting Said Sec- 1,481,634 Thomas ------------ Jan. 22, 1924 
ond cone coaxially within said first cone, and said 1,486,650 Foley -------------- Mar. 1, 1924 
second cone having openings in the wall thereof 2,033,337 Harmer ------------ Mar, 10, 1936 
in alignment with the openings in the Wall of 2,179,840 Bucky ------------- Nov. 14, 1939 
said first cone whereby a portion of the high fre 
quency waves may pass coaxially through both FOREIGN PATENTS 
of the cones and a portion thereof obliquely out- Number Country Date 
ward through said openings. s 791142 France ------------- Dec. 4, 1935 
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