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1 
This invention relates to ‘sound translating ap 

paratus, and more particularly to an improved 
line type, pressure responsive microphone. 

In'the broadcast ?eld ‘where sound apparatus 
is often close to the sound ‘source, there is a need 
for ‘an instrument of -a size such that it‘is rela~ 
tively inconspicuous and yet has excellent sound 
reproducing qualities. For example, in television 
broadcasting where the microphone is located 
close to a performer, it should not obstruct the 
view of the performer from the camera. For 
some of theseapplications, the‘ pressure type‘mic 
rophone is ‘considered ‘most suitable ‘because the 
shape of the response frequency characteristic 
of this type of microphone does not vary with 
the distance from the sound source. 

‘ It is a primary object of the present inven 
tion to provide an improved microphone which 
will not ‘materially interfere with the view of a 
performer when it is closely disposed in front 
of him. 
Another object of the present invention is to 

provide an improved, small, pressure type micro 
phone ‘having excellent sound reproducing quali 
ties and which can be disposed remotely from the 
sound pick up point. 1 

It is also an object of the pre‘sent‘invention to 
provide a small microphone having a high order 
of sensitivity over a wide range of- useful sound 
frequencies which is‘particularly usefulin motion 
picture, television, or other stage productions 
where it is desired to keep the microphone as in 
conspicuous as possible. 
Another object of the present invention is‘to 

provide a pressure responsive, electroacoustic 
translating device which is highly e?icient and 
so compact in structure that it is easily portable 
and relatively inconspicuous. 
In accordance with the present invention, the 

microphone comprises a magnetic ?eld struc 
ture de?ning an air gap within which a ?exible, 
ribbon or strip conductor is mounted for vi 
bration in well known manner. Long tubes or 
conduits are arranged to form chambers on op 
posite sides of the air gap thereby to isolate 
the strip from the sound pick up point. The 
tube on one side of the strip comprises a sound 
‘inlet pipe for transmitting sound waves to the 
conductive strip. The cross sectional area 
throughout the length of the sound transmitting 
tube is made substantially equal to the cross sec 
tional area of the air gap so that the surge 
acoustical resistance of the sound transmitting 
tube is substantially ‘equal to the terminating 
acoustical resistance of the air gap. The other 
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2 
tube comprises a pipe of relatively in?nite length 
for dissipating substantially completely the 
sound waves transmitted into it. In order to ac 
centuate the high frequency response, a small 
horn may be provided for mounting on the open 
end of the sound inlet pipe. 
The novel features characteristic of the present 

inventiongas well as additional objects and ad 
vantages thereof, will be better understood from 
the following detailed description when read in 
connection with the accompanying drawing, in 
which: ‘ 

.Figure 1 is a front elevation of one form of 
microphone in accordance with the present in 
vention, 

Figure 2 is an enlarged, central longitudinal 
section of the microphone shown in Figure 1, 

Figure 3 is an enlarged, side view of the con“ 
nector shown inFigure 2 between the diaphragm 
chamber and the acoustic labyrinth. 
Figure 4 is a front View of the connector illus 

trated in Figure 3, 
Figure 5 is an end view of the connector shown 

in Figures 3 and 4, looking in the direction of the 
arrows 5-45 in Figure 4, and. 

Figure 6 is a view similar to Figure 5 looking 
in the direction of the arrows 6—5 in Figure 4 
and showing the position of the conductive strip 
with respect to the rectangular opening of the 
connector. 

Referring more particularly to the drawing, 
wherein similar reference characters designate 
corresponding parts throughout, there is shown 
a microphone l for converting sound waves into 
corresponding electrical variations in accordance 
with a preferred embodiment of the present in 
vention. The microphone I comprises a light 
weight housing 3 in which are mounted a ‘sound 
translating unit 5, a sound transmitting tube 1, 
an acoustic labyrinth 9, and an output trans 
former unit II. 
The sound translating unit ‘3 is of the pres 

sure responsive type and includes a ?exible rib~ 
bon diaphragm or strip I3 mounted in a mag-= 
netic ?eld for vibration in response to. sound 
waves impinging thereon. The ribbon diaphragm 
I3 comprises a ‘corrugated strip of electro~ 
conductive material, such as aluminum foil. 
rI'he magnetic field is provided by a structure 
of generally cylindrical shape and comprises 
a pair of semicylindrical permanent mag 
nets IS, an annular base ‘plate ll,v and a pair 
of semicylindrical pole pieces or plates I 9. Each 
of the magnets I5 has one end thereof fastened 
to the base plate I1, and they ‘are arranged so 
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that they will be disposed in spaced apart relation 
with their ?at sides facing each other and sub= 
stantially parallel. The pole pieces I9 are 
mounted on the opposite ends of the magnets with 
their plane edges or faces disposed in closely 
spaced, parallel relation to provide an elongated 
air gap of rectangular cross section therebetween. 
The ribbon diaphragm It is fastened at the ends 
thereof by suitable clamping means (not shown) 
of a kind which Will support the ribbon centrally 
within the air gap with small clearance between 
the side edges of the ribbon and the adjacent pole 
piece plane edges so that it divides the air gap 
chamber into separate compartments. Thus, the 
ribbon diaphragm is supported within a magnetic 
?eld in the air gap for vibration in well known 
manner. ‘ 

The sound transmitting tube 1 comprises an 
elongated pipe or conduit having an unobstructed 
bore of relatively small circular cross section. 
One end of the pipeis open to the ambient for 
picking up sound waves for transmission through 
the pipe to the ribbon diaphragm I3. A por 
tion of the opposite end of the pipe de?nes a 
throat ‘Ia the cross section of which varies from 
a circular shape having a diameter correspond 
ing to that of the pipe ‘I to a rectangular shape 
at the end of the pipe adjacent the air gap. The 
shape of the pipe throat portion la is such that 
it converges from its upper end to its lower end in 
one plane, and diverges from its upper end to its 
'lower end in a plane normal to the ?rst men 
tioned plane considered in a direction along the 
longitudinal axis of the transmitting tube or pipe 
‘I. The end of the pipe throat portion de?nes a 
rectangular ori?ce which opens into and sur 
rounds the air gap so that it forms a closed cham 
ber. Thus, the pipe ‘I closes off the air gap on 
one side of the conductive ribbon I3 directly from 
the ambient. ' 1 ' 

[In order to hold the ‘throat end of the pipe in 
alignment with the air gap and to assist in sup 
porting the pipe ‘I so that the longitudinal axis 
thereof passes through the air gap at right angles 
to the longitudinal and transverse axes of the 
ribbon I3, an annular plate ZI is fastened to the 
throat end. Insulating material 23 is disposed 
between the plate 2! and the pole pieces I9 and 
the plate is secured to the pole pieces I9 by any 
suitable fastening means. 

Coupled to the rear of the air gap or diaphragm 
chamber on the side opposite the sound transmit 
ting pipe ’I is an acoustic labyrinth 9. The acous 
tic labyrinth comprises a pipe of relatively great 
length so that it functions as an acoustical re 
sistance terminating the back of the ribbon I3 
to make it responsive to the pressure component 
of a sound wave in well known manner. The pipe 
or conduit 9 is made in the form of a single cy 
lindrical block or unit having a plurality of longi~ 
tudinally disposed, communicating tubes or bores 
25. The bores 25 are interconnected to form a 
continuous passage so that the unit comprises an 
acoustic labyrinth of the type more particularly 
shown and described in Olson Patent No. 
2,271,988. ~ 

In order to close off the air gap at the rear of 
the ribbon I3 and connect it to the acoustic ‘laby 
rinth 9,. a labyrinth connector 21 is provided. The 
connector 21 is constructed similarly to the throat 
portion of the pipe ‘I so that a rectangular ori?ce 
29 is de?ned at one end and‘ a circular ori?ce 3I' 
at the opposite end. The rectangular end of the 
connector 21 abuts the pole pieces I9 and is ce 
mented or otherwise fastened thereto to hold the 
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4 
rectangular opening in alignment with and to 
close off the air gap. The opposite end communi 
cates with the central bore of the acoustic laby 
rinth 9 through an opening 33 provided in the 

‘ base plate I1. 
The labyrinth connector 2‘! and the acoustic 

labyrinth bores 25 are ?lled with suitable acous 
tic damping material 35 such as loosely distribut 
ed hair felt, or the like, thereby to simulate the 
effect of a loading pipe of in?nite length, as 

‘ described in the above mentioned Olson patent. 
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By making the surge acoustical resistance of 
the line or sound transmitting pipe “I coupling 
free space to the ribbon I3 substantially equal to 
the terminating acoustical resistance at the air 
gap, there will be substantially no deterioration 
in the response frequency characteristic of the 
microphone l resulting from the line coupling. 
This has been accomplished by making the cross 
sectional area of the bore of the sound transmit 
ting tube 1, throughout the length thereof; sub 
stantially equal to the area of the air gap in‘ a 
plane corresponding with that including the 
longitudinal and transverse axes of the ribbon l3. 
The output transformer unit I I is mounted be 

low the acoustic labyrinth 9 and comprises an 
output transformer 31 mounted in any convenient 
manner within a casing 39. An opening 4| in 
the upper wall of the casing 39 is in registry with 
another opening 42 in the bottom of the acoustic 
labyrinth 9 for communication with the continu 
ous pipe. Thus, the effective length of the acous 
tic labyrinth is extended by the space within the 
transformer casing 39. The transformer casing 
is also ?lled with acoustic damping material of 
the kind disposed in the bores 25. ‘ 
The various parts or units are arranged to 

slidably fit in the microphone cylindrical housing 
3 in close ?tting relation with the interior walls 
thereof. The parts are disposed one above the 
other starting with the transformer unit It at 
the lower end of the housing. The acoustic 
labyrinth unit 9, the sound translating unit 5 and 
the sound transmitting pipe ‘I are mounted above 
the transformer casing 39 in the .order named. 
The housing 3 is closed at the bottom end thereof 
and provided with a suitable coupling 43 for con 
necting the microphone I to an external elec— 
trical circuit. The opposite end of the micro 
phone housing 3 is tapered to conform substan~ 
tially to a diameter slightly larger than that of 
the sound transmitting pipe“! so that it forms a 
long, slender tube. ' ‘ 

In case it is desirable to accentuate the high 
frequency response, this can be done by coupling 
a small horn 45 to the open end of the sound 
transmitting tube 1. The small horn 45 is tapered 
outwardly toward its free end at a rate of ?are 
which will provide the high frequency response 
characteristic desired. For the purpose of pre 
venting foreign matter from entering the sound 
transmitting tube, a screen 4? is mounted on the’ 
end of the sound transmitting tube. 
From the foregoing description, it will be ap 

parent that the present invention provides a 
small, compact, light weight microphone which 
permits the major sound translating apparatus 
to be isolated from the sound pickup point. The 
portion of the microphone which picks up and 
transmits sound waves to the air gap can be made 
relatively small in diameter so that when it is 
disposed close to a sound source it will be rela 
tively inconspicuous. I 

Although only a single, preferred embodiment. 
of the present invention has been illustrated and, 



‘2,566,694 
5 

described herein, it should‘be ‘obvious to those 
persons skilled in the art thatmodi?cations and 
changes are possible within the spirit of the in 
vention. For example, the sound transmitting 
tube need not be straight but‘may‘have the sound 
pickup end angularly disposed with respect‘to 
the body of the instrument. In such a case, the 
instrument may be mounted on its side on a sup 
port for placing it on a desk or table with the tube 
pickup end disposed upwardly. Other changes of 
like nature will undoubtedly suggest themselves 
to those skilled in the art. Therefore, it is de 
sired that the particular form of the present in 
vention described herein shall be considered as 
illustrative and not as limiting. 
What is claimed is: 
1. An electroacoustical translating device com 

prising a magnetic ?eld structure including 
means providing a closed chamber, sound trans 
mitting conduits disposed on opposite sides of 
and opening into said chamber, and a ?exible, 
electro-conductive ribbon diaphragm extending 
across said chamber substantially cutting oif 
communication between said conduits, said con— 
duits being substantially equal in cross sectional 
area at points therein in proximity to said cham 
ber, said cross sectional area being substantially 
equal to the area of said chamber in the plane of 
said ribbon diaphragm, one of said conduits hav 
ing an unobstructed bore terminating in an open 
end remote from said chamber for picking up 
sound waves for transmission through said one 
conduit to said ribbon diaphragm, the cross sec 
tional area of said bore throughout the length 
thereof being substantially equal to said chamber 
area. 

2. The invention set forth in claim 1 and 
wherein a relatively small horn is disposed on 
said one conduit open end for accentuati‘ng re 
sponse to high frequency sound waves. 

3. An electroacoustic translating device com 
prising a magnetic ?eld structure including 
spaced magnetic pole pieces de?ning an elon 
gated air gap, an elongated, conduit having an 
unobstructed bore throughout a greater portion 
of the length thereof for directing sound waves 
to said air gap, one end of said conduit abutting 
said pole pieces and de?ning a throat portion 
which converges in one plane toward the end 
thereof adjacent said air gap and diverges in a 
plane normal to said one plane toward said end 
adjacent said air gap considered in a direction 

‘ along the longitudinal axis of said conduit, the 
end of said throat portion abutting said pole 
pieces de?ning an elongated slot ‘opening into 
said air gap, an elongated strip of ?exible con 
ducting material in and extending lengthwise of 
said slot with relatively small, clearance between 
each side edge thereof and the pole piece adja 
cent thereto, the cross sectional area of said bore 
throughout the length of said conduit being sub 
stantially equal to the area of said air gap in the 
plane including the longitudinal and transverse 
axes of said elongated strip, and means including 
said elongated conduit for closing off said air gap 
directly from the ambient. 

4. An electroacoustic translating device com 
prising a magnet having spaced apart pole pieces 
providing an air gap therebetween, a conduit 
having its longitudinal axis passing through said 
air gap for directing sound waves to said air gap, 
one end of said conduit abutting said pole pieces 
to close oif said air gap directly from the ambient 
from one side thereof, said conduit opening di 
rectly into said air gap through an elongated. 
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rectangular ori?ce of substantially the same 
cross sectional area as said air gap, an elongated 
strip of ?exible conducting material in and ex 
tending lengthwise of said air gap with its side 
edges in closely spaced relation to said pole 
pieces, said conductive strip having its longitudi 
nal and transverse axes extending normal to said 
conduit longitudinal axis, the cross sectional area 
of said conduit throughout the length thereof 
being substantially equal to the cross sectional 
area of said air gap in the plane including the 
longitudinal and transverse axes of said con 
ductive strip, and means closing off the remainder 
of said air gap from the ambient. 

5.‘ An electroa‘coustic translating device com 
prising spaced magnetic pole pieces de?ning an 
elongated air gap, a ?exible elongated strip of 
conducting material mounted between said pole 
pieces centrally within said air gap for vibra 
tory movement in response to sound waves im 
pinging thereon, said conductive strip being dis 
posed with relatively small clearance between 
the side edges thereof and the pole pieces adja 
cent thereto, a conduit the longitudinal ‘axis of 
which passes through said air gap at right angles 
to the longitudinal and transverse axes of said 
strip, an end portion of said conduit comprising 
a throat having an open end abutting said pole 
pieces to close off said air gap on one side of 
said conductive strip directly from the ambient, 
said conduit having an unobstructed bore 
throughout the length thereof communicating‘ 
with said throat, the cross sectional area of said 
bore being substantially equal to the cross sec~ 
tional area of said air gap in a plane normal 
to said conduit longitudinal axis, and means 
closing off said air gap on the opposite side of 
said conductive strip directly from the ambient. 

6. The invention set forth in claim 5 wherein 
said means closing off the opposite side of said 
air gap provides an acoustical resistance termi 
nating the back of said conductive strip and 
comprises a pipe of relatively great length, the 
cross sectional area of said pipe being substan 
tially equal to that of said unobstructed bore. 

7. An electroacoustic translating device com 
prising a closed diaphragm chamber, a dia 
phragm comprising a thin, corrugated strip of 
conducting material mounted in said chamber 
for vibration in response to sound waves im 
pinging thereon, a sound transmitting pipe hav 
ing an unobstructed bore of relatively great 
length open at one end and in direct open com 
munication at its opposite end with said cham 
ber, the cross sectional area of said bore 
throughout the length thereof being substan 
tially equal to the cross sectional area of said 
diaphragm chamber in the plane of said strip, 
a second pipe of relatively great length in di 
rect open communication at one end thereof 
with said diaphragm chamber, the cross sec 
tional area of said second pipe at said open end 
being substantially equal to the cross sectional 
area of said ?rst mentioned pipe, sound absorb 
ing material in said second pipe for dissipating 
substantially completely sound waves which pass 
into said pipe, and means for converting vibra 
tions of said diaphragm into electrical oscilla 
tions. 

8. An electroacoustic translating device com 
prising magnetic means providing a magnetic 
?eld within a closed chamber, a ?exible, electro 
conductive member mounted in said chamber for 
movement in response to sound waves impinging 
thereon, said ?exible member being disposed 



centrally in said chamber and dividing said 
chamber into separate compartments, a tubular 
member opening directly into one of said com 
partments for directing sound waves to one side 
of said ?exible member, said tubular member 5 
being so dimensioned that the surge acoustical 
resistance thereof is substantially equal to the 
terminating acoustical resistance of said cham 
ber, and means communicating with the other 
of said compartments providing an acoustical , 
resistance terminating the side of said ?exible 
member facing said other compartment whereby 
said ?exible member is responsive to the pres 
sure component of a sound wave. 

HARRY F‘. OLSON. 
JOHN PRESTON. 
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