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UNITED STATES 
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PATENT OFFICE 
2,065,751. 

ACOUSTC RESISTANCE DEVICE 
Marvel W. Scheldorf, Haddon Heights, N.J., as 

signor to Radio Corporation of America, a cor 
poration of Delaware 

Application December 31, 1935, serial No. 56,989 
20 Claims. 

My invention relates to sound translating ap 
paratuS 3nd more particularly to acoustic resist 
ance devices for use in such apparatus. 
In Sound translating apparatus, particularly in 

acoustic cabinets employing a direct acting or 
piston type dynamic loud speaker, mounted in 
an opening in the cabinet, considerable difficulty 
has been caused by reflections of sound waves 
between the Walls of the cabinet and the rear 
of the Speaker diaphragm, resulting in excessive 
peaks and dips in the response curve. More par 
ticularly, there has occurred undesired cabi 
let resonance or overemphasis of the lower audio 
frequency portion of the sound wave spectrum. 
In the case of Small, substantially enclosed baffles, 
e. g., in automobile speaker housings, consider 
able difficulty from undesired resonance has re 
Suited from the fact that the natural period of 
the Speaker diaphragm assembly and the effect 
of the Small casing enclosure have been about 
equal, thereby increasing the tendency toward 
distortion and howling. 
Warious attempts have been made to overcome 

this difficulty, for example, resonance chambers 
liave been employed within cabinets for absorb 
ing Sound at the frequencies of the objection 
able disturbances. These means have proven 
Satisfactory but have been rather expensive and 
critical in design because it has been necessary to 
tune the resonance chambers. Other attempts 
h&ve been made, in the direction of damping, as 
by means of placing a Substantial amount of 
sound absorbing material inside of the cabinet. 
This means has been found effective in prevent 
ing reflection of high frequency sound waves 
but has proven ineffective to damp the low 
frequencies and prevent cabinet resonance or 
"boominess'. 

It has been proposed by certain workers in the 
ait to employ what is known as acoustic resist 
ance material in the cabinet space at the rear 
of the loud Speaker diaphragm in order to over 
conne the above difficulty. For example, Flanders 
et al. Patent #1,841,101, discloses an acoustic 
resistance structure of thin sheet metal contain 
ing narrow slits, the sheet covering the rear side 
of a speaker cabinet, 

It is, accordingly, an object of my invention to 
provide an improved acoustic resistance struc 
ture fol' in proving the performance of Sound 
translating apparatuS. 

It is a further object of my invention to pro 
vide improved sound translating apparatus uti 
lizing my new and improved acoustic resistance 
device. 

(Cl, 181—31) 
it is a further object of my invention to pro 

vide an improved method of producing substan 
tially pure acoustic resistance structure that shall 
:ave any specified or predetermined resistance 
ior the damping of Sound. 
The novel features that I consider character 

istic of my invention are set forth With par 
ticularity in the appended claims. The inven 
tion, itself, however, both as to its organization 
and its method of operation, together with addi 
tional objects and advantages thereof, will best 
be understood from the following description 
when read in connection with the accompanying 
drawings, in which 

Fig. 1 is a side view, partly in section, of a 
cabinet and loud speaker device, shown for the 
purpose of illustrating my invention, 

Fig. 2 is an equivalent electrical circuit cor 
responding to the acoustics of Fig. 1, 

Fig. 3 is a view corresponding to Fig. 1, of a 
cabinet and speaker, with my improved acoustic 
resistance structure mounted in the cabinet. 

Fig. 4 is an equivalent electrical circuit cor 
responding to the acoustics of Fig. 3, 

Fig. 5 is a side elevational view, partly in Sec 
tion, of a dynamic loud speaker and cabinet 
housing, embodying more in detail the novel fea 
tures of my invention, 

Fig. 6 is an inside view of the rear Wall of the 
cabinet shown in Fig. 5 viewed in the direction 
of the arrows 6-6, and showing more in detail 
the acoustic resistance arrangement made in ac 
cordance with my invention, 

Fig. 6a is a plan view of a slightly modified 
form of my acoustic resistance structure, 

Fig. 7 shows comparative characteristic curves 
of acoustic characteristic of a cabinet and loud 
speaker, with and without my invention, 

Fig. 8 shows impedance curves of a loud Speak 
er circuit in combination with a speaker cabinet 
With and without my invention, 

Fig. 9 is a rear view in elevation of an open 
back acoustic cabinet and speaker with modified 
forms of my invention in combination therewith, 

Figs. 10 to 14 show, in greatly enlarged form, 
plan views of wire gauze in different stages of 
flattening, made in accordance with my inven 
tion, and 

Fig. 15 is a side view in elevation of an acoustic 
cabinet and speaker embodying modified forms 
of my invention. 

Referring to the drawings for a more com 
plete understanding of my invention, a resonator 
method of eliminating cabinet resonance is indi 
cated in Fig. 1, reference being made to Carlisle 
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2 
et al. Patent i:1837,755 and Wolff Patent 
it 1,901,388. A piston or cone type diaphragm 
loud Speakel is shown mounted in a closed cab 
inet 3 which acts as a baffle, preventing direct 
circulation of Sound Waves between the front 
and rear surfaces of the diaphragm 5 of the 
Speaker. A partition is disposed in the cabinet 
and is provided with a restricted communication 
paSSage 9. This partition divides the cabinet into 
a diaphragm compartment í l and a resonator 
cavity i3. The opening 9 acoustically couples the 
cavity 3 to compartment , and is ordinarily 
covered by a sheet of Sound damping material, 
Such as cloth, as indicated at 5, for increasing 
the resistance of the passage. The corresponding 
electrical equivalent diaphragm is shown in 
Fig. 2. 
Another enclosed cabinet 3 with a loud speaker 
mounted therein, are shown in Fig. 3 together 

With my improved acoustic resistance device | | 
mounted in an opening it) in the rear Wall 4 of 
the cabinet, the equivalent electrical circuit being 
shown in Fig. 4. 

Referring to FigS. 2 and 4, S is a source of os 
cillatory acoustic energy; L5 is inductive re 
actance of the cone diaphragm system plus in 
ductive air reaction: Rair is resistance of the 
air being driven by the cone plus losses in the 
Cone, C5 is the capacitive reaction of cone dia 
phragm Suspension and center; C11 is the capaci 
tive reaction of the speaker compartment f ; C13 
is the capacitive reaction of cavity 3; L9 is the 
inductive reaction of the opening 9; R9 is the 
resistance of the opening 9; L17 is the inductive 
reaction. Of the Screen or wire gauze 7; R1 is 
the resistance of screen i. 
The first method is found to be the most ef 

fective if the resistance Ro approaches the value 
L. 

WC, 
especially when L9 and L5 are of the same order. 
In this connection it is interesting to note that 
the resonator would not be needed if one in 
creases Rair by resistance damping to approach 
a Value 

Ls 
Cs 

In both of these cases it is difficult to get suffi 
cient damping. Therefore, the results are not always satisfactory. 
My improved method works best when R17 ap proaches a value 

L 
C 

Where R17 is large compared to L17 and L1 is 
Small compared to L5. The effect of the shunt 
circuit in this case is to minimize the effect of 
C11 So that We ale in effect simply adding damping 
to the original cone diaphragm system. 

Heretofore attempts have been made to obtain 
acoustic resistance effects by the use of silk or 
other cloth, and by means of woven wire screen or 
gauze of fine mesh. Cloth has the disadvantage 
that it is not perinanent in nature and the re 
sistance offered Varies with atmospheric condi 
tions, particularly moisture. A greater disad 
vantage is that it lackS rigidity; it is important 
that the resistance material remain stationary 
and that the rapidly moving air surge through 
the restricted openings in the material with re 
sulting losses and damping. Wire gauze hereto 
for employed has been known to offer a certain 

2,065,751 
amount of acoustic resistance, but it has not been 
substantially pure resistance and has not been 
available in the proper form to give the desired 
resultS, nor have all the determining factorS been 
fully appreciated by others. While it is poSSible 
to provide acoustic resistance by means of a 
thin metallic sheet having a plurality of openings 
formed therein, as by a chemical etching or other 
Special process, there is no known process for 
producing Such an arrangement in an inexpensive ) 0 
and silinplified manner, such as Would be adapt 
able to quantity production of Sound translating 
apparatus. 

Satisfactory results are not obtained with ordi 
nary Wire Screen materials because they do not 
cause enough resistance compared to the react 
ance equivalent in view of the thickness of the 
Screen in terms of linesh size. In accordance with 
my invention I have found that resistance of a 
SCl'een is in Crea Sed malny times and made more C: 
pure by attening or rolling it down to a thinness 
Where , resistance to reactance ratio is greater 
than unity. The degree of rolling that decreases 
Wire Spacing, depends lainly on the nature of 
the Original Screen, the frequency range at which . 
filtering is desi'ed, and the impedance of the 
acoustic circuit being filtered. Higher frequen 
cies require closer mesh. The importance of the 
area of the apertures or pores will be appreciated 
from the fact that resistance varies approximate 
ly inversely as the average diarieter of aperture 
Cubed, While reactance varies only as the inverse 
Of the aperture diameter to the first power. I 
have found that apertures other than circular in 
Shape are preferable for a given opening area for 
the production of pure acoustic resistance. The 
edges of the Opening are desirably sharp and 
extensive in length, opposed edges being prefer 
ably closely adjacent. A desirable form of mesh 
Opening is a narrow slit, as suggested by the 
Flanders patent. Between and around the op 
posed edges the air particles are forced to surge 
in volume at high velocity, dissipating energy in 
the resistance to the passage of the air by fric 
tion and collision. 4. 

Further, in accordance with my invention, I 
have provided an acoustic resistance device which 
is easily and inexpensively manufactured, is du 
rable, and has substantially improved acoustic 
resistance properties by reason of the extreme 5) 
fineness of mesh and thinness of the screen, as 
Well as rigidity, which properties and character 
istics are essential to an efficient and commercial 
ly Successful acoustic resistance device. 

Referring to Figs. 5 and 6, by way of illustra 
tion of tiny invention, data was secured with a 
radio type FL-44Al speaker í, mounted behind 
an Opening in the front wall 2 of a box 3 hay 

5 

4) 

5 

ing lateral Walls i2, and inside dimensions 
10.5x10.5:6.5 inches. The Scake was cf the GO 
i:loving coil alectrodynamic typ. 
inch diametSr cone j flexi 
ten inch diamete 
bracket 8 connects 
field structure 8. 
Consisted Of tWO picCe 
Wall 4 of the box, eac: Scree 
effective dinnensions. 
a copper franne : aa, Ving a 
Samme as above dimersiois, tietenining te effec- 70 
tive size of the screen. The screen was originally 
150 mesh Mon el metal (copper-inickel aloy), in 
dividual Wire .002 ieh C it was rolled 
down to 8, total Screen thi SS Cf approximately 
.0015 inch So that the openings were reduced from 75 

an eight 
iddi fl'Om, a 
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2,065,751. 
.005 inch in Width to .002 inch. The frame 9 
Was used as a convenient mounting for Securing 
the screens 7 to the rear Wall 4 of the cabinet 
Over the openings O. The baffle was sealed 
against air leakage, except through the resistance 
screen, thereby improving the effectiveness of the 
SCree, 
The above arrangement gave desirable results 

that will be seen by referring to the curves in Fig. 
7 plotted between cycles per second (abscissa) 
and Sound pressure output (ordinate) in arbitrary 
units. Curve A represents results with the acous 
tic resistance filter, and curve B without it. Cor 
responding curves A and B in Fig. 8 Were taken 
between impedance in ohms (ordinate) of the 
Voice coil circuit of the Speaker and the frequency 
in cycles per second (abscissa). The peak in 
curve B shows the reflected in pedance caused 
by the undesired peak in curve B, Fig. 7. This re 
flected impedance represents distortion in the 
amplifier output circuit and is particulariy bad 
in pentOde or high impedance output tubes. It 
will be observed that curve A is slightly higher 
throughout the normal response range than B, 
This is caused by suppression of the resonance 
peak, and in practice is more pronounced than is 
shown by the curves; at excessive resonance 
(curve B) the Voice coil movement exceeds the 
normal limit of the air gap, and while, in this 
condition, other Superimposed frequency impulses 
are impressed at instants when the coil is not in 
the maximum magnetic field, thereby lowering the 
response. 
An advantage of my improved acoustic device is 

the simplicity with which a result can be secured. 
Resistance units are not critical, tuned circuits 
are. After data is secured on Screen resistances, 
calculations are Simple for a given resonant cOn 
dition. Secondly, I secure the same result in less 
space, or better results in the same space; resona 
tors require the extra volume of 20-30%. The size 
feature affects the Weight also and both are in 
portant with portable loud speakers. 

Referring to Fig. 9, have illustrated an applica 
tion of my acoustic resistance devices in a loud 
speaker cabinet that is open at the rear, compris 
ing only the front wall 2, and lateral walls 2. 
In such case the resonant tendency is materially 
reduced. In this arrangement, a plurality of Small 
leakage openings have been provided in the front 
wall 2 of the cabinet or baffle, preferably closely 
disposed around the speaker, each of the open 
ings being covered with my acoustic resistance 
device f7, that may be mounted on a circular 
frame 23 corresponding to frame 9 of Fig. 5. The 
rear may be completely closed if desired, relying on 
the front openings to prevent cabinet resonance. 
The low frequency waves in passing through 
the Screens are shifted in phase and reinforce the 
front waves to a certain extent. This effect is ac 
centuated by making the screen frames 23 in the 
form of cylinders as in Thuras Patent it 1,869,178. 
By way of illustration of another application of 

my invention, I have shown also in Fig. 9 what 
may be termed a built-in Speaker, consisting of a 
sheet metal Speaker cone housing or partition 2 
having sound openings 25 therein at the rear of 
the cone diaphragm and forming a diaphragm 
compartment within the larger cabinet enclosure. 
The openings are covered by my acoustic resist 
ance material T, as in Weinberger et al., Reissue 
18,751, for the purpose of filtering the disturbance 
at the source and keeping it out of the cabinet. 
It also acts as a screen to protect the rear of the 
diaphragm from sound impulses reflected from 

3 
the cabinet walls or from some other source, as 
from another loudspeaker. With this arrange 
ment, because of the relatively close confinement 
of air back of the diaphragm by the housing par 
tition 2, it is essential that the total resistance 
offered by resistance devices 7 to the movement 
of air through the openings 25 be not SO great as 
to undesirably retard the normal movement of 
the diaphragm at the low frequencies where the 
movement is relatively great. For best results, 
the total area of the openings 25, and hence the 
total area of mesh screen, as well as the individual 
apertures or pores in the Wire mesh should be 
properly proportioned, 
Ina Smuch as the cone housing 2 is located in a 

high pressure low velocity Sound area, it is desir 
able for proper results that the acoustic screen 
be high in resistance, in other words, the screen 
resistance should match the sound pressure at the 
position located. A low resistance screen is used 
in a low pressure area. In order to prevent undue 
restriction. On the normal diaphragin movement 
in tine foregoing example, it is desirable that the 
total area of the acoustic Screen, or the housing 
opening areas 25 be large and properly distributed, 
While for proper damping, the mesh apertures of 
the screen should be small. If desired, the open 
ingS25 in the partition or dishpan type housing 2 
may be enlarged, or the dishpan may be dispensed 
With, and Inothing but screen resistance material 
provided in about the same position, thereby ob 
talining a greater total di Stributed Screen area 
directly behind the diaphragm. The foregoing 
arrangement may be used singly with a speaker, 
Or in combination, with acoustic resistance damp 
ing also in the cabinet walls as shown in Fig. 9, 
the effectiveness of successive damping being 
desirable in Some cases. 
While a very fine mesh screen of high specific 

reSiStace per unit area can be concentrated at a, 
relatively Small opening area where the enclosure 
back of the diaphragm is not too confining, as in 
Fig. 5, it is desirable to provide a more distributed 
acoustic resistance when Used close to the di 
aphragm as in Fig. 9. It appears desirable for 
the purpose of rigidity and to prevent Vibation. 
of the Screen to break up a given equired area of 
acoustic resistance into Smaller areas with Sur 
rounding support, as in Fig. 9, aside from the 
above question of distributed resistance. While 
in Fig. 5, I have shown separate screens, the area 
was not so great but that a single larger Screen 
area could have been employed to advantage, as 
in Fig. 6d. In Fig. 6a, I have shown a pair of ribs 
2 having inwardly turned fanges 22 for add 
ing rigidity to the screen, if desirable, although 
Ordinarily this expedient is not necessary With my 
improved resistance material. As resonance the 
travel of the diaphragm tends to become exces 
Sive and to punp a considerable Woline of air. 
It follows that a substantial amount of rigidity 
is essential in acoustic resistance naterial in 
order to be effective. In order to further 
strengthen the screens against Vibration by high 
pressure Sound waves, the Screens may be 
stretched on their frames, in Figs. 6, 6d, and 9 by 
any suitable means. A strong circular fraine is 
best Suited for this purpose. The Screen Inay be 
heated and, in this condition, brazed to the frame. 
On cooling, the Screen Shrinks and hence 
Stretches. 

Referring to Figs. 10 to 14, I have shown, by 
Way of example of structure made in accordance 
With my invention, a 100 mesh Wire Screen in dif 
ferent degrees of thickness as a result of rolling, 
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4. 
Whereby different aCOUStic resistances are ob 
tained. Fig. 10 shows in substantially enlarged 
form a 100 mesh Screen prior to rolling. Each of 
the rectangular spaces 29, bounded by wire mesh 
Stirands 33 and 3i, hea,Suired about 4.5 by 4.5 mils, 
the dilinensions of Which nay be termed the length 
and Width, particularly as the apertures becoile 
elongated. The Stands 38 running lengthwise 
of the rectangulai apertures in the direction of 
the arrow 3.5 may be termed the Warp, While those 
3 running croSSWise of the apertures may be 
tened the Wodf. t. Will be convenient in Some 
cases to lise the te:'ia average diameter, Corre 
Sponding to the diametel of a, circle of the Sane 
area as that of the rectangle, a term that is Sufi 
ciently accurate When he length and Width are 
not greatly different. She Wire Strands 3 and 
3 i measured. 5.5 milis dianineter in Section and the 
in aximurn thickness Cf the resin Screen measured 
9.5 mils. The acoustic resistance may be repre 
sented by K, a figure titat is propCitiginal to the 
mechanical ohn defined by Flanders et al. in the 
above patent. 

In the following table I have listed the resuits 
for the different degrees of rolling. 

"iCk Rolling Figures Opening less R 
: 

fiis \-fils 
10 | 4.5 X 4.5 9.5 4,020 
li 4.5X ??7 5.3 4, GOO 
2 ?. ? ? 6.0} 3.8 5, 440 

13 3.7X 5.0 3. S. 90 
l 2.0 X 3.7 2.6 21,900 

it is noted that after a lirited an OUn, of C 
ing the Wires begin to flatten, Sige for example at 
33 in Fig. 11, at the points of crossover until the 
Strands become thin Strips, as in Fig. 14. The 
rolling Was in the direction indicated by the air 
row 35, resulting in the rectangular spaces being 
elongated in the same direction, thereby forming 
elongated aperatuires or sits, a desirabie form for 
good results, as above di SCio,Sed. It Will be ob 
Served that the factor K, corresponding to the 
acoustic resistance, increased rapidly With the 
decrease of linesh aperture dimensions, particul 
larly the Width, and thickness of Screen. In the 
above examples tine thickness of the screen after 
l'Oliing iS COmparapie to the di Stance betWeen the 
closer of the opposed edges of the rectangular 
apertures or sits. It Wiil be noted in the case of 
Rolling it2 the resistance increased While the 
length of the apertures increased, the determining 
factor being the decreased thickness of Screen. 
While I have disclosed the flattening of the Wire 

by means Of a rolling proCeSS, it is quite ob ViOUS 
that other flattening processes may be employed. 
For example, the Screen may be flattened between 
plates of a press. While the above example was 
taken on the basis of ordinary commercial 100 
mesh Screen Wire, it is preferable that special Wire 
be obtained for this process, it being desirable in 
Seine Cases that finer Wire and larger mesh be 
enployed to permit increased acoustic resistance. 
Some of the rolled nesh Wire employed is So fine 
in mesh after the flattening operation that the 
Suliface las the general appearance Cf Continu 
OS Sheet materia. 

Instead of fattening a Screen of circular section 
Wiire, the mesh lay be formed by originally mak 
ing the Scieen as by Weaving, With thin metallic 
Strips C libi CiS, in COSeiy Spaced 2dge-to-edge 
relation, thereby obviating the rolling process, un 
1ess it is desired to oil the ribbon Structure 
after assembly. The lattice network of Fig. 4 

2,065,751 
So closely Suggests Such an arrangement that ad 
ditional illu Stration appears un necesSally. It is 
desirable that the apertures be long and narrow 
and that the ribbon be thin. The SlitS nay be 
much longer by this process than shown in Fig. 
14, from roiling. The width of the slit becomes 
the controlling factor as far as the length is con 
cerned, for a given thickness of Screen. It is not 
essential that the Woof be like the warp, the more 
important of the two in enlarged apertureS; it 
serves mainly as a Spacing and Supporting ele 
ment for the Warp and may be any desirable shape 
Such as circular in Section. 
The above arrangements are essentially a lat 

tice network, and While Weaving is the most de 
Sirable method for Securing the croSS Wiles Ol' rib 
bons together, other methods Within the SCOpe of 
my invention may occur to those skilled in the art, 
In general, my improved acoustic resistance 

Structure may be employed to advantage Wherevel 
cloth and the like have been heretOfore used for 
similar purposes. For example, it may be used 
across the Opening 9 in the resonator cavity of 
the cabinet shown in Fig. 1 in place of cloth here 
tC fore used. It may be employed in ribbon micro. 
phones of the Velocity type, e. g. shown and 
claimed by Olson Patent it 1,885,003, in place of a 
bolt of Silk cloth heretofore used. Anong other 
advantages a metal Screen may be easily cleaned 
Of particles that may tend to clog the pores, as 
by an air blast. 

In Fig. 15 I have shown a further modifica 
tion of my invention. A Speaker , which may 
desirably be provided with a diaphragn 39 al 
ing a single logarithmic spiral groove 4, as 
ShOWin and claimed in my Copending application, 
Ser. No. 34,065, filed July 31, 1935, is mounted 
in a closed cabinet 3. Sound absorbing natelial 
43, such as felt 43 is disposed around inside tine 
walls 2, 4, and 2 to prevent reflection of higher 
frequency sound waves. One or more screens 
45, 47 are disposed in Series relation across an 
Opening in One of the Walls for damping celrtain 
IOW frequency Waves for Which the danping na 
terial 43 is not effective. The Screens 45 and 7 
may be of different mesh, respectively, e. g. 43 
may be large and 47 Small mesh, to produce 
Certain desired filtering effects. The combina 
tion of the different damping means for the re 
Spective portions of the acoustic range is de 
sirable in certain high fidelity work. 

in case large Screens are employed, it is de 
Sirable to insure against Vibration or rattling 
CauSed by high pressure Sound waves. For this 
purpose the screen may be formed up into certain 
rigid configurations Such as cones, Or it inay be 
tightly stretched to an extent that its natural p3 
riod Of Vibration lies above the audible or Useful 
range of frequencies. By way of illustration, 
have shown the screens 45 and 4 in Fig. 5 Se 
cured to the ends of a metal cylinder 43, as by 
Soldering or brazing. The screens may ge 
Stretched to any desired degree, as by means 
Of a tensioning member, Such as a bolt 48, con 
nected between centers of the Screens. In the 
case of one screen, the tensioning member may 
be attached from the screen to any desirable sta 
tionary support in the cabinet. The cylinder ray 
be of any desired size and may be so proportioned 
as to produce certain desired acoustic effects in 
Combination with the screens. The same neans 
for Stretching is useful in case it is desirable to 
dispose a large screen across substantially the en 
tire area of the rear of the cabinet. 
The invention has been described with refer 
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ence to certain specific structures, but it will be 
understood that it is capable of many other modi 
fications within the spirit of my invention and 
Within the scope of the following claims. 

I claim as my invention: 
i. In combination with a direct acting acoustic 

diaphragm, means for actuating said diaphragm 
for the radiation of sound waves, means providing 
an enclosed baffle around said diaphragm to pre 
vent interference between sound waves generated 
by the front and rear surfaces of said diaphragm, 
and relatively rigid means disposed in said baffle 
for offering Substantially pure acoustic resistance 
to the passage of sound waves and characterized 
by a sheet of woven metal strands having a multi 
plicity of Small apertures, the thickness of said 
sheet being of the same order of magnitude as 
the minimutin distance between opposed edges of 
said apertures. 

2. An acoustic resistance device comprising a 
sheet of flattened wire gauze wherein the thick 
ness of the sheet is comparable to the average di 
ameter of the apertures in the gauze. 

3. An acoustic resistance device comprising a 
sheet of woven thin strips having a multiplicity 
of elongated apertures, characterized in that the 
average thickness of said strips is Smaller than 
the width of Said apertures. 

4. The method of making an acoustic resist 
ance Which comprises flattening a sheet of Wire 
gauze to decrease the thickness of said sheet and 
the dimensions of the mesh apertures therein, 
discontinuing the flattening operation when the 
dimensions correspond with a desired acoustic 
resistance Value, and forming a given area of 
acoustic resistance Structure. 

5. In combination with a direct acting piston 
type acoustic diaphragm, means for actuating said 
diaphragm for the radiation of sound waves, 
means providing a Substantially enclosed baffle 
around Said diaphragm to prevent interference 
between sound waves generated by the front and 
rear Surfaces of said diaphragm, and means dis 
posed in said baffle for offering substantially pure 
acoustic resistance to the passage of low fre 
quelcy Sound Waves, Said means being charac 
terized by a lattice network of metallic strips hav 
ing a multiplicity of narrow apertures, said strips 
being so thin that the ratio of acoustic resistance 
to equivalent reactance is greater than unity. 

6. The invention as set forth in claim 5 chair 
acterized in that means are provided for stiffen 
ing said network to prevent vibration by high 
preSSure Sound Waves. 

7. The invention as set forth in claim 5 char 
acterized in that means are provided for stretch 
ing said sheet whereby its natural period of vi 
bration lies above the useful audio frequency 
range. 

8. In combination. With a direct acting acoustic 
diaphragm, means for actuating said diaphragm 
for the radiation of Sound waves, means provid 
ing a baffle including front and lateral walls dis 
posed around said actuating means and dia 
phragm, and acoustic resistance material com 
prising a lattice network of thin metal strips dis 
posed in Said front b3ffle Wall around Said dia 
phragm and in the path of sound waves for damp 
ing resonance, 

9. An acoustic resistance device comprising a 
sheet of lattice network having a multiplicity of 
restricted apertures and a metallic frame for 
incunting said sheet, Said network being charac 
terized by a thickness that is Smaller in dimen 
sion than the average diameter of said apertures, 

5 
10. In combination with a direct acting acous 

tic diaphragm, means for actuating said dia 
phragm for the radiation of sound waves, means 
providing an enclosed sealed baffle around said 
diaphragm to prevent interference by the sound 
WaVes generated by the rear Surface of said dia 
phragm, and means disposed in an opening in 
Said baffle for offering substantially pure acoustic 
resistance to the passage of Sound Waves of rela 
tively low frequency, and means disposed within 
Said baffle for preventing objectionable reflection 
of relatively high frequency sound waves. 

11. The invention as Set forth in claim 10 
Characterized in that said acoustic resistance 
In eans comprises a metallic sheet of lattice net 
Work having a ratio of acoustic resistance to 
equivalent reactance that is greater than unity. 

12. An acoustic resistance device comprising 
a sheet of wire gauze, and a frame for mounting 
Said sheet for high resistance passage of sound 
waves or air through said frame and sheet, said 
Sheet being tensioned on said frame to prevent 
vibration by high pressure sound waves. 

13. An acoustic resistance device comprising a 
frame, a plurality of openings in said frame for 
the paSSage of Sound Waves, acoustic resistance 
material comprising metallic lattice network, 
Characterized by a resistance to reactance ratio 
greater than unity, disposed across said open 
ings, said frame around said openings Serving to 
Strengthen said acoustic resistance material 
against vibration by high pressure sound waves, 
and the total area of Said openings being suf 
ficiently large for a given mesh opening in said 
Screen material, to offer the desired acoustic re 
Sistance. 

14. In combination with a direct acting acous 
tic diaphragm, means for actuating said dia 
phragm for the radiation of Sound waves, and 
acoustic resistance material comprising a sheet 
of flattened wire gauze closely disposed around 
the rear of said diaphragm for damping sound 
at frequencies corresponding to an undesired 
reSOnant cOndition. 

15. In combination with a direct acting acous 
tic diaphragm, means for actuating said dia 
phragm for the radiation of Sound waves, means 
for mounting said diaphragm and actuating 
means in a cabinet enclosure, and acoustic re 
sistance means having a resistance to reactance 
ratio greater than unity comprising a sheet of 
WOWen metallic strands closely disposed around 
the rear of Said diaphragm for loading said dia 
phragm at certain frequencies corresponding to 
an undesired resonant condition. 

16. The invention as set forth in claim 15 chair 
acterized by additional acoustic resistance mate 
rial of similar material disposed in an opening 
in a Wall of Said cabinet for assurance against 
cabinet resonance. 

17. In a sound translating system, a vibratile 
diaphragm assembly, a diaphragm compartment 
enclosing the rear of said diaphragm and having 
a resonant tendency of about the natural period 
Of Said diaphragm assembly, the walls of Said 
compartment comprising acoustic resistance ma 
terial of rolled wire gauze having a resistance to 
reactance ratio greater than unity, 

18. In combination with an acoustic baffle cab 
inet and a built-in loud speaker having a direct 
acting piston type diaphragm, of a partition form 
ing a diaphragm compartment enclosing the rear 
of Said diaphragm with respect to the cabinet, 
Said partition comprising a metallic lattice net 
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work having, by reason of thinness of mesh and 75 
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Smallness of apertures, a resistance to reactance 
ratio greater than unity. 

19. In a sound translating system, a loud speak 
er having a piston type diaphragm, of a diaphragm 
Compartment enclosing one face of Said dia 
phragm, a Second compartment disposed in acous 
tic communication. With Said first compartment, 
and acoustic resistance structure disposed between 
said compartments, said structure including 

10 Woven metal strips and characterized by a ratio 
of resistance to reactance greater than unity, 

whereby objectionable acoustic resonance is elim 
inated. 

20. An acoustic resistance device comprising a 
sheet built up by a plurality of individual thin 
flat Strips, separate cross members attached to 
and Supporting Said strips in closely Spaced edge 
to-edge relation, and forming with said strips a 
plurality of restricted Sound passages charac 
terized by a ratio of acoustic resistance to re 
actance that is greater than unity. 

MARVEL W. SCHELOORF. 

5 


