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This invention relates to improvements in 
communication booths of the type which is adapt 
ed for use in noisy surroundings, and which pro 
vides a quiet zone within the booth Where com 
munication can be carried on, over the telephone 
or between two persons standing in the booth. 
In particular, the invention relates to that type 
of communication booth in which the quiet Zone 
of communication is obtained by means of a 
sound-absorbing construction applied to the in 
terior surfaces of the walls and acoustically ex 
posed to the space within the booth, whereby 
sound energy within the booth is absorbed. The 
invention is of especial value with that type of 
booth in which the interior is not completely en 
closed by the walls, but in which the entrance, or 
other portion of the walls, is permanently open, 
whereby the space within the booth is in direct 
communication with the space outside the booth. 
A communication booth of this type is described 
in Weiss Patent 2,141,117, granted December 20, 
1938. The invention may also be used with a booth 
in which the interior is totally enclosed by the 
Walls and a door. 
In the booths of this general type known here 

tofore the walls are of imperforate sheet material, 
and a thick layer of porous sound-absorbing ma 
terial is arranged as a lining against the interior 
surfaces of the walls. If desired, a facing of 
foraminous sheet material may be arranged to 
cover the layer of sound-absorbing material and 
present an attractive surface for the interior of 
the booth. As is known, such a foraminous facing 
is substantially transparent to sound and does not 
affect appreciably the properties of the porous ma 
terial for absorbing the sound energy which is 
present within the booth. 
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range, which, for the average person, is 20 cycles 
per second, are sometimes present and such energy 
is also augmented in the booths known heretofore 
with the result that a throbbing sensation is SOme 
times experienced which is quite disturbing. 

It is the object of the present invention to pro 
vide an improved communication booth of the 
character described which is free of the described 
objection, and within which the low frequency 
sound, as well as the high frequency sound, is at 
such low intensity that it does not interfere with 
the reception and transmission of messages with 
in the booth, or have a disturbing effect upon 
the user. 
There is no sharp line of demarcation between 

the high frequency sound which is quieted effec 
tively and the low frequency sound which is aug 
mented in the booths known heretofore, but there 

20 
is rather a gradual transition from one effect to 
the other. At 250 cycles per second there is a 
definite quieting and below 150 cycles per second 
there is a definite augmentation of the sound 
within narrow bands of frequencies. The range 
varies somewhat with booths having different di 
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mensions. The transition point, or cut-off fre 
quency, is between these two points, and, for pur 
poses of definition, may be considered to be at ap 
proximately 200 cycles per second. Where high 
frequencies and low frequencies are referred to 
herein, frequencies above and below this cut-off, 
respectively, are contemplated, the latter term 
including the frequencies below the audible range 
mentioned heretofore. ? 

Briefly, the improved quietness in the low fre 
quency sound range is obtained by providing, a 
multiplicity of small openings in the wall mem 
bers of the booth located exteriorly of the sound 

A communication booth of the type described, in 
general, has excellent quieting properties. How 
ever, it has been found that where the sound in 
the surrounding space includes substantial 
amounts in the low frequency range, such low 
frequency sound is present in the booth in a rela 
tively high degree of intensity. With the con 
tinually widening use of communication booths, 
many applications have been encountered where 
the level of low frequency sound is relatively high. 
This is especially the case in mills and factories 
where heavy machinery is employed. It has been 
found that within narrow frequency bands the 
intensity of such low frequency sound is greater 
within the booth than in the surrounding space 
and is objectionable to the user. 
pressure waves, or mechanical vibrations, having 

Atmospheric 

40 

50 

absorbing material, and regulating the quantity 
and arrangement of the openings so as to be with 
in critical limits which are specified hereinafter. 

In the drawing: 
Fig. 1 is a perspective view of a communication 

booth made in accordance with the present in 
vention; and 

Fig. 2 is a fractional sectional view of a wall of 
the booth. . . . . ?? ????????? 

The booth is enclosed upon the rear 0, the 
two sides f f and the top f 2. The front is per 
manently Open, whereby the space. Within the 
booth is in direct communication with the space 
outside the booth. The walls are supported upon 
Spaced-apart supports. 3, thereby previding 
Spaces f4 between the supports, which spaces also 
provide direct communication between the space 

frequencies below the lower limit of the audible 5 within the booth and that outside the booth. The 
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booth is sufficiently high to accommodate a per 
son standing up, and is usually deeper from front 
to back than it is wide because Such an arrange 
ment provides the bestº quieting results. In a 
specific example, the inside dimensions of the 
booth were as follows: height 6 feet 5 inches, depth 
3 feet and Width 2 feet. 
A shelf 5 may be provided at the rear of the 

booth and a telephone instrument 6 may be in 
stalled upon the shelf, the shelf being at a con 
venient height for a person using the telephone 
while standing. A lighting fixture f 7 may be pro 
vided in the rearward portion of the top of the 
booth. 
In Fig. 2 is illustrated a transverse section of 

a wali which gives the booth the desired acoustic 
properties. Usually all walls of the booth are of 
this construction. The Wall consistS of the per 
forated exterior wall member 9, the perforated 
interior wall facing member 2i and the interme 
diate layer of sound absorbing material. 20. Ex 
terior Wall member 9 is of stiff construction and 
is composed of sheet material, such as sheet metal, 
wood, plywood, hard pressed fibrous material, 
phenol-formaldehyde resin, and the like. The 
wall member 9 may be of various thicknesses. 
Sheet metal having a thickness of 0.01 inch and 
plywood having a thickness of 34 inch may be 
used satisfactorily. The layer of sound absorbing 
material 20 may also be of various thicknesses, 
and in a specific example was 3 inches thick. It 
may be composed of any of the well known sound 
absorbing materials, such as porous mineral wool 
or a similar porous blanket of vegetable fibers, 
animal hair, or the like. The interior facing 
member 2 may be composed of thin foraminous 
sheet material, such as perforated metal, plywood, 
hard pressed fibrous material, phenol-formalde 
hyde resin, and the like. As has been stated here 
tofore, the facing 21 is sound transparent, and 
the sound-absorbing material is acoustically ex 
posed to the space within the booth in the same 
manner as if it were directly exposed to said 
Space. 

If desired, bracing members 22 may be arranged 
between wall member 9 and facing 2 to increase 
the rigidity of the wall structure. Members 22 
may be in the form of strips of a width equal to 
the distance between wall member 9 and facing 
2 and may be arranged in the form of a grid of 
intersecting strips. Bracing members of this 
character are especially desirable where the wall 
member 9 and facing 2 are composed of thin, 
flexible sheet material, such as thin plywood. 

In accordance with the present invention wall 
member 9 is provided with small openings 23 dis 
tributed over the area thereof, whereby the said 
wall is foraminous. The openings may be of any 
desired size up to the approximate equivalent of 
a circular opening A inch in diameter. It is pre 
ferred that they be 4 inch in diameter or smaller, 
and as inch diameter openings have been used 
with satisfactory results. To avoid becoming 
closed when the booth is decorated, the opening 
size should not be less than approximately 0.02 
inch in diameter. 

With walls of is inch plywood and openings is 
inch in diameter and spaced approximately 3 
inches apart between centers, a substantially low 
er level of lov frequency sound is obtained over 
that present in a similar booth having imperforate 
exterior wall members. The improved quietness 

i is quite noticeable and renders the booth more 
satisfactory for use. In such arrangement the 
aggregate area of the openings is equal to ap 
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proximately 0.075% of the area of the wall mem 
ber. With openings having a diameter greater 
than as inch a spacing of approximately 3 inches 
between the centers of adjacent openings pro 
duces a closely similar º level of low frequency 
sound. In order to produce a lower level of low 
frequency sound the size of the imperforate sec 
tions between adjacent openings may not exceed 
a definite limit, and this limit is approximately 
the same for openings of different size. If the im 
perforate sections are large, they exhibit prop 
erties similar to those of an imperforate Wall 
member and, in proportion to their size, detract 
from the beneficial effect which is the object of 
the invention. To provide a lowered level of low 
frequency sound which is of definite value in the 
use of the booth, the average spacing between 
the centers of adjacent openings should not ex 
ceed approximately 3 inches. 
The openings 2 should be distributed substan 

tially uniformly over the area of the wall mem 
ber, as is evident from the foregoing description. 
By this it is not meant that the size and Spacing 
of the openings must be quite uniform. DeCOra 
tive and other non-uniform patterns may be em 
ployed as long as large imperforate areas are not 
thereby formed. 
With wall members of the same material and st 

inch diameter openings, a progressively lower level 
of low frequency sound is obtained as the Open 
ings are spaced more closely together than 3.0 
inches until a spacing of 34 inch between centers 
is reached. This conforms to an aggregate area, 
of openings equal to approximately 1.0% of the 
wall area. With closer spacing than this the 
sound level remains substantially the same, but 
when a spacing of A inch is employed, which con 
forms to an aggregate area of openings equal to 
approximately 3.0% of the wall area, the level 
of the high frequency sound becomes, noticeably 
higher, and an open area of more than approxi 
mately 3.0% of the wall area is not satisfactory 
because of the higher level of high frequency 
sound. The same, in general, is true with open 
ings having a diameter of 4 inch, and with such 
openings the aggregate area of the openings 
should not exceed approximately 3.0% of the Wall 
area. Openings having a diameter substantially 
greater than 4 inch are not suitable for use. 
When openings of such size are spaced suffi 
ciently close together to produce a Substantially . 
lower level of low frequency sound, the level of 
high frequency sound is higher than is desirable. 
The action by which the improved quieting at 

low frequencies is obtained is not fully under 
stood but is believed to be as follows. An ex 
planation will first be given of the action which 
takes place in the known booth, in which the 
exterior wall members are imperforate. In Such 
booth, the sound enters through the open en 
trance and the spaces around the bottom. It 
also impinges on the exterior surfaces of the 
exterior wall members and sets them in vibra 
tion. Within the low frequency range, there are 
narrow bands of frequencies within which the 
exterior wall members respond very readily and 
considerable sound of such frequency. is trans 
mitted to the interior of the booth by the dia-, 
phragmatic action of the exterior wall mem 
bers. The sound-absorbing construction con 
prising the thick layer of sound-absorbing ma 
terial and the foraminous interior facing, mem 
ber is effective in absorbing the high frequency 
sound, but not the low frequency sound. The . 
high frequency sound, therefore, both that enter 
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ing through the open entrance and that due to 
the vibration of the imperforate exterior wall 
member, is absorbed and quieted. The low fre 
quency sound entering through the open en 
trance passes through the sound-absorbing con 
struction and impinges on the imperforate wall 
member, where it is largely reflected and passes 
through the sound-absorbing construction 
again and into the space within the booth. The 
low frequency i sound caused by the dia 
phragmatic action of the imperforate wall mem 
ber likewise passes through the sound-absorbing 
construction and into the interior of the booth. 
As a result, the level of the low frequency sound 
energy is built up within the booth. It is a 
matter of experience that the intensity of low 
frequency sound is greater within the booth than 
it is in the surrounding space. 

In the construction of the present invention, 
the foraminous wall member 9, with the aggre 
gate area and spacing of the openings limited as 
described heretofore, is pervious, or transparent, 
to low frequency sound, but is substantially in 
pervious or opaque to high frequency sound. 
Because of its foraminous condition, it does not 
transmit sound by diaphragmatic action. The 
high frequency sound, therefore, enters by way 
of the open entrance and the spaces between the 
bottom supports, and is absorbed by the porous 
material 20 in the same manner as in the known 
booth. 
The low frequency sound which enters by way 

of the open entrance and the open spaces at the 
bottom passes through the sound-absorbing ma 
terial, and is not reflected by the wall members 
9, but passes through said wall members into the 

space surrounding the booth. Similarly, the low 

3 
cupying from approximately 0.075% to be. ap 
proximately 3.0% of the area of said exterior wall 
member and not exceeding in size the approxi 
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frequency sound in the surrounding space may 
pass into the booth through the wall member 9 
and the sound-absorbing material, a small 
amount of its energy being dissipated within 
said material. In this way, the intensity of low 
frequency sound within the booth is slightly less 
than that outside the booth. Experience has 
shown that this intensity is not sufficient to. 
cause interference or disturbance to the user of 
the booth. 

If the aggregate area of the openings is greater 
than approximately 3.0% of the wall area or the 
openings are spaced less than % inch between 
centers, the wall members 9 are pervious to high 
frequency sound and sufficient of such sound 
passes through the said wall members and 
through the porous material 20 to increase the 
level of high frequency sound in the booth. 
The invention is not limited to a communi 

cation booth having an open entrance or open 
spaces in the walls. It may be used with a 
totally enclosed booth having a door. In such 
case all of the Sound which enters the booth is 
transmitted by the door, or passes through the 
walls, as explained heretofore. The action by 
which quietness is obtained is similar to that 
which has been described. 

claim: 
1. A communication booth comprising a com 

posite wall enclosing a zone of communication 
Within Said booth, Said composite Wall COmpriS 
ing an exterior wall member and a sound-absorb 
ing construction arranged adjacent, the interior 
surface of said exterior wall member and acousti 
cally exposed to the space within said"booth, said 
exterior wall member having a multiplicity of 
openings therein distributed substantially uni 
formly over the area thereof, said openings oc 
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mate equivalent of a circular opening having a 
diameter of 4 inch. 

2. A communication booth comprising a con 
posite wall enclosing a zone of communication 
within said booth, said composite Wall compris 
ing an exterior wall member and a sound-ab 
sorbing construction arranged adjacent the in 
terior surface of said exterior wall member and 
acoustically exposed to the space within Said 
booth, said exterior wall member having a 
multiplicity of openings therein distributed over 
the area thereof, said openings occupying from 
approximately 0.075% to approximately 3.0% 
of the area of said exterior wall member, adja 
cent openings being spaced apart on an average 
from approximately 4, inch to approximately 3 
inches between centers. 

3. A communication booth comprising a com 
posite wall enclosing a zone of communication 
within said booth, the wall being omitted from 
a portion of the sides of said booth whereby the 
space within said booth is in direct communica 
tion with the space outside said booth, Said comr 
posite wall comprising an exterior wall member 
and a sound-absorbing construction arranged 
adjacent the interior surface of said exterior wall 
member and acoustically exposed to the Space 
within said booth, said exterior Wall member 
having openings therein distributed substantially 
uniformly over the area thereof, said, openings 
occupying from approximately 0.075% to ap 
proximately 3.0% of the area of said exterior 
wall member and not exceeding in size the ap 
proximate equivalent of a circular opening 4 
inch in diameter, adjacent openings being spaced 
apart on an average from approximately 42 inch 
to approximately 3 inches between centers. 

4. A communication booth comprising a con 
posite wall enclosing a zone of communication 
within said booth, the walls being omitted from 
a portion of the sides of said booth whereby the 
space within said booth is in direct communica 
tion with the space outside said booth, said com 
posite wall comprising an exterior wall member 
and a layer of porous Sound-absorbing material 
lining the interior surface of said exterior wall 
member, and acoustically exposed to the space 
within said booth, said exterior wall member hav 
ing openings therein distributed over the area of 
said exterior wall member, said openings Occupy 
ing from approximately 0.075% to approximately 
3.0% of said area, the average spacing between 
the centers of adjacent openings being between 
approximately. A inch and approximately 3 
inches. - 

5. A communication booth comprising a con 
posite wall enclosing a ZOne of communication. 
within said booth, the wall being omitted from a 
portion of the sides of said booth whereby the 
space inside said booth is in direct communica 
tion with the space outside Said booth, said com 
posite wall comprising an exterior wall member 
and a sound-absorbing construction lining the 
interior surface of Said exterior Wall member and 
acoustically exposed to the space within said 
booth, said exterior wall member having open 
ings therein distributed substantially uniformly 
Over the area, thereof, said openings occupying 
approximately 1.0% of the area of said exterior 
wall member and not exceeding in size the ap 
proximate equivalent of a circular opening 4 
inchin diameter, V 

  



4. 
6. A communication booth comprising a com 

posite wall forming an enclosure, the Wall being 
omitted from a portion of the sides of said booth 
whereby the interior of said booth is in direct 
communication with the exterior of Said booth, 
said composite Wall comprising an exterior wall 
member and a Sound-absorbing construction ar 
ranged adjacent the interior surface of Said ex 
terior wall member and acoustically exposed to 
the space within said booth, said exterior wall 
member having a multiplicity of openings dis 
tributed over the area, thereof, said openings be 
ing approximately , inch in diameter and spaced 
apart from approximately 4, inch to approxi 
mately 3.0 inches between centers. 

7. A communication booth comprising a com 
posite wall enclosing a Zone of communication 
within said booth, said composite wall compris 
ing an exterior Wall member and a sound-absorb 
ing construction arranged adjacent the interior 
Surface of said exterior wall member and acousti 
cally exposed to the space within said booth, said 
exterior wall member having a multiplicity of 
openings therein, said openings being in size the 
approximate equivalent of circular openings hav 
ing a diameter of from approximately 0.02 inch 
to approximately 4 inch, the average spacing 
between the centers of adjacent openings being 
between approximately 2 inch and approxi 
mately 3 inches. 

8. A communication booth comprising top, rear 
and side walls, and having the front side thereof 
permanently open, said walls each comprising a 
sheet-form exterior wall member and a sound 
absorbing construction lining the interior surface 
of said exterior wall member and acoustically ex 
pOSed, to the Space within Said booth, Said ex 
terior wall member having openings therein dis 
tributed over the area thereof, said openings 
occupying from approximately 0.075% to approx 
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posite wall enclosing a zone of communication 
within said booth, said composite wall compris 
ing a sheet-form exterior wall member, Said ex 
terior wall member being foraminous, the effec 
tive aggregate area of the foramina extending 
through said exterior wall member being from 
approximately 0.075% to approximately 3.0% of 
the area of said exterior wall member, and a 
sound-absorbing construction arranged adjacent 
the interior surface of said exterior wall member 
and acoustically exposed to the Space within said 
booth. 

11. A communication booth comprising a com 
posite wall enclosing a zone of communication 
upon at least three sides and the top thereof, said 
composite wall comprising a sheet-form exterior 
wall member, said exterior wall member having 
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imately 3.0% of the area of said exterior wall 
member and not exceeding in size the approxi 
mate equivalent of circular openings 4 inch in 
diameter, the average spacing between the cen 
ters of adjacent openings being between approxi 
mately /2 inch and approximately 3 inches. 

9. A communication booth comprising sub 
stantially vertical walls and a top wall, said ver 
tical walls being mounted upon spaced-apart sup 
ports, the Spaces between said supports providing 
direct communication between the space within 
Said booth and the space outside said booth, said 
walls each comprising a sheet-form exterior wall 
member and a sound-absorbing construction lin 
ing the interior surface of said exterior wall mem 
ber and acoustically exposed to the space within 
said booth, said exterior wall member having 
openings therein distributed over the area, there 
of, said openings occupying from approximately 
0.075% to approximately 3.0% of the area of said 
exterior wall member and not exceeding in size 
the approximate equivalent of circular openings 
4 inch in diameter, the average spacing between 
the centers of adjacent openings not exceeding 
approximately 3 inches. . 

i0. A communication booth comprising a com 

openings therein distributed over the area there 
of, said openings occupying from approximately 
0.075% to approximately 3.0% of the area of said 
exterior wall member and not exceeding in size 
the approximate equivalent of circular opening 
A inch in diameter, the average spacing between 
the centers of adjacent openings not exceeding 
approximately 3 inches, and a sound-absorbing 
construction lining the interior surface of Said 
exterior wall member and acoustically exposed to 
the Space within said booth. 

12. A communication booth comprising a Com 
posite wall enclosing a zone of communication 
within said booth, said composite Wall comprising 
an exterior wall member and a sound absorbing 
construction arranged adjacent to the interior 
surface of said exterior wall member and acousti 
cally exposed to the space within said booth, said 
exterior wall member having a multiplicity of 
openings therein distributed over the area, thereof, 
said openings occupying from approximately 
0.075% to approximately 3.0% of the area of said 
exterior wall member and not exceeding in size 
the approximate equivalent of a circular opening 
having a diameter of A inch, the average Spac 
ing between the centers of adjacent openings be - 
ing from approximately 42 inch to approximately 
3 inches. 

13. A communication booth comprising a n 
posite wall enclosing a zone of communication 
within said booth, the wall being omitted fron, a . 
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portion of the sides of said booth whereby the 
space within said booth is in direct communica 
tion with the space outside said booth, said com 
posite wall comprising an exterior wall mem 
ber and a sound absorbing construction arranged . 
adjacent to the interior surface of said exterior 
wall member and acoustically exposed to the 
space within said booth, said exterior wall mem 
ber having a multiplicity of openings therein dis 
tributed Over the area, thereof, said openings OC 
cupying from approximately 0.075% to approxi 
mately 3.0% of the area of said exterior wall 
member and not exceeding in size the approxi 
mate equivalent of a circular opening having a 
diameter of A inch, the average spacing between 
the centers of adjacent openings being from ap 
proximately 42 inch to approximately 3 inches. . 

ROBERT L. HOYLE. 


