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This invention relates to a novel type of re 
flector microphone. w 

It is known from the art to mount micro 
phOnes, preferably of the condenser Or electro 

5 static type, in the focus of reflectors. These ar 
rangements known from the prior: art, however, 

i. involve the drawback that, where the frequen 
cies are high, disturbances and irregularities will 
arise in the frequency response of the micro 

10 phone, and this impairs the quality of reproduc 
tion. These disturbances are caused by that 
While the Sound waves are all reflected to the 
focus when impinging upon the reflector, the Said 
focus of the reflector in the case of acoustic 
waves is not a very small point, but is only small 
in comparison with the wave length of the sound 
WaWes. 

If the sound, after striking the reflector, is 
directed to the focus, it will strike the micro 
phone which is mounted at the focus. The cus 
tomary types of condenser microphone have a 
diameter of the diaphragm of around 60 to 75 
mn. If high frequencies, that is to say, sound 
waves with small wave length, happen to im 
pinge upon the surface of the diaphragm, it will 
be seen that the latter will not be acted upon 
simultaneously in a uniform manner through 
out its entire surface area. On the contrary, 
While at a given instant a maximum of pressure 

0 will prevail at one place, a pressure minimum 
will be active at some other point on the dia- . 
phragm surface. 
This action will chiefly arise in the case of 

Sound waves which are not reflected in axial 
direction of the reflector towards the focus. This 
phenomenon is extremely striking and evident 
in the case of sound waves which, for instance, 
are thrown in the plane of the diaphragm Sur 
face towards the focus, in other words, waves 50 which are reflected at right angles to the axial 
direction of the reflector. 

For example, if at a definite instant a sinuous 
wave having a wave length equal to, say, the 
diameter of the diaphragm, impinges upon the 

5 reflector in such a way that it will be reflected in 
the plane of the diaphragm surface (while all 
other sound waves also striking the reflector shall 
here be left out of consideration), it will be seen 
that, if an entire wave train of the Sound wave 

0 lies above the diameter of the diaphragm, the 
first half cycle or alternation will occasion. upon 
the diaphragm a pressure crest, while the second 
half wave will create a pressure minimum or 
trough. The pressure maximum and the pressure 

5 minimum, in the instance here assumed for sake 

(C. 19-1) 
of argument, at a definite instant, are placed 
diametrically opposite upon the diaphragm Sur 
face. Among the acoustic waves impinging upon 
the diaphragm surface obliquely to the axial di 
rection, only definite components will result in 
identical effects. 
Now, the distribution of the different pressures 

(the number of which is a function of the fre 
quency) will have this effect that, for instance, 
in the presence of an equal number of maxima, 0 
and minima, practically no potential will be de 
livered by the microphone for the reason that no 
externally appreciable alteration of the electri 
cal field between the electrodes of the microphone 
arises. This condition is due to the circumstance 
that, while in the presence of a pressure crest a 
change in the electrical field will be brought 
about, an adjacent pressure minimum will result 
in a corresponding equal, but opposite alteration 
to the pressure maximum in the electrical field. 
Where the number of pressure maxima and 

minima is unequal, a voltage variation will be 
come noticeable across the terminals of the con 
denser microphone. However, this variation is 
comparatively slight inasmuch as only the 
amount of an outstanding or salient maximum 
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or minimum of pressure will manifest itself in 
the form of a voltage variation. The effects of 
the rest of the pressure maxima and minima, 
on the contrary, will practically neutralize or 
offset one another. 
The space around the focus presenting prac 

tically uniform pressure is also correspondingly 
small where high frequencies are dealt with. 
If a rotation symmetric reflector is used, the said 
space presenting practically uniform pressure, 
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because of the spherical expansion and propaga 
tion of the acoustic waves, will roughly assume 
a spherical shape. The diameter of the said 
space of relatively like pressure roughly corre 
sponds to the phase length. What is meant here 
by "phase-length' is this value 

A 
2. 45 

This is that part of the wave length by which 
two sound waves may differ from each other 
without this difference becoming noticeable upon 
reproduction. 
With a drop in frequency, the space about the 50 

focus having relatively equal pressure grows more 
and more in diameter, in fact, where very low 
frequencies are dealt with, it may assume values 
which are way beyond the dimensions of a 
normal reflector. 55 

40 



O 

5 

55 

60 

65 

70 

75 

2 
For low frequencies and great wave lengths, 

the dimensions of the diaphragm in standard 
condenser microphones in contrast to the wave 
length are so Small throughout the whole area, 
of the diaphragm, at a definite instant, that 
practically , like pressures come to act in the 
same direction. Now, the more the frequency 
grOWS, the more Will the Wave length naturally 
decrease until finally starting at a frequency 
around 1000 cycles, the interfering effects of the 
preSSure maxima and minima coming to act 
upon the diaphragm surface become noticeable 
during reproduction. 
These drawbacks which have been found to 

inhere in the kind of reflector microphones 
known in the prior art are obviated according 
to this invention by that, in the focus of the 
reflector there is mounted a microphone having 
dimensions that are reduced in contrast to the 
SOund Waves to be handled and transmitted. For 
instance, a condenser microphone is used whose 
diaphragm has a diameter of about 12 mm. or, 
if desired and possible, a still smaller diameter. 
What is thus obtained is that the disturbing ac 
tions which are occasioned upon the diaphragm 
by the pressure crests and minima, will occur 
only when high frequencies are dealt with, say, 
frequencies of about 6000 cycles per second up 
to 8000: cycles per second. By this kind of con 
struction the frequency response curve is im 
proved, and the efficiency of the reflector micro 
phone is substantially improved. 
Condenser microphones whose diaphragm di 

ameter or diaphragm dimensions are small in 
contrast to the wave length are known in the 
earlier art. Reduced dimensions, in the case of 
these microphones, were mainly chosen for rea 
Sons of the so-called 'cavity' resonance which 
is due to the space anteriorly of the diaphragm 
and which is formed by the tensioning and se 
curing ring of the diaphragm. In these forms 
of construction of microphones, the question of 
pressure distribution upon the diaphragm played 
Only a minor part for the reason that the sound 
was caused to fall mainly at right angles to the 
Surface of the diaphragm. In fact, only such 
Waves as happen to be reflected from the walls 
and which impinge obliquely upon the surface of 
the diaphragm, occasion different pressure dis 
tribution upon the surface of the diaphragm. 
However, inasmuch as the number of these par 
ticular Sound waves is small compared to such 
Sound waves as are caused to strike the dia 
phragm surface at practically right angles, it 
will be seen that the actions due to discrepant 
pressure distributions upon the diaphragm played 
only a subordinate part where microphones were 
acted upon directly by sound waves or the voice. 

However, the situation is totally dissimilar 
where reflector microphones are concerned. In 
fact, the amount or number of sound waves re 
flected from the reflector onto the microphone in 
axial direction of the latter is vanishingly small. 
Nearly all of the sound waves impinge, on the 
contrary, obliquely upon the surface of the dia 
phragm so that, with reflector microphones of 
the customary form of construction and type, 
the microphone is practically operated only in . 
the presence of different pressure distribution, 
with the consequence that such defects as have 
hereinbefore been outlined are caused. 
Inasmuch as the reflector microphone of this 

invention renders particularly the high fre 
quencies under satisfactory conditions, this type 
Will be particularly advantageous in connection 
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with voice transmission. In voice or speech 
transmission, one chief desideratum is that the 
microphone should handle the high frequencies 
particularly well, on the ground that sibilants 
contained in speech are of high frequencies. The 
transmission of consOnants and of sibilants, 
however, is especially essential and important 
if intelligibility is to be satisfactory. 

It has also been found expedient to provide op 
tionally distortion corrector means for the high 
frequencies in connection with the use of a re 
flector microphone as here disclosed, for the 
reason that the frequency response curve of the 
microphone differs appreciably from known 
types. 

If the reflector microphone is mounted a rela 
tively great distance from the source of the sound, 
the frequency response curve of the microphone, 
in a case where the reflector is small compared 
with the wave length still to be transmitted, will 
exhibit a uniform shape. The sensitiveness of 
response or the intensity of the impulses to be 
transmitted is here comparatively low. Uniform 
shape of response curve is due to this fact that 
practically no effect is obtainable with the re 
flector seeing that the latter is small in contrast 
to the wave length. In fact, the frequency re 
sponse of the microphone in this instance is of 
a kind as if no reflector were present at all. 
Now, if the diameter of the reflector grows 

gradually, reflection of acoustic waves onto the 
microphone mounted in the focus will occur as 

O 

s 

soon as the dimensions of this reflector come to 
be of an order of magnitude equal to the highest 
frequencies to be transmitted. 
As the diameter is still further raised, the 

effect of the reflector will decline more and more 
towards the low frequencies. Now, since at the 
same time the energy striking the reflector grows, 
it will be found that in the direction of the high 
frequencies, the sensitiveness of response of the 
microphone will be found to be higher, that is to 
Say, the higher frequencies will be rendered more 
intensely or will be more emphasized than the 
lower frequencies. 

If, then, for a definite diameter of the reflector 
which is practically large compared with the 
average frequencies to be handled, the distance 
between the reflector microphone and the source 
of the Sound is more and more reduced, the same 
frequency response curve of the reflector micro 
phone will be found always as long as the sound 
waves impinge upon the reflector in a sense par 
allel to the axis. All that happens is that the 
intensity of the impulses will gradually grow in 
proportion as the distance is reduced. 

If, then, the sound source is placed at still 
greater proximity to the reflector microphone, 
that is, inside a range where striking of the 
reflector by the sound waves is no longer feasible 
in a sense parallel to the axis, that is to say. 
where the sound waves impinge upon the re 
flector primarily obliquely in reference to the 
axial direction of the reflector, it will be seen 
that only a fraction of the Sound waves will 
be reflected towards the focus of the reflector. 
Especially the high frequencies lose in intensity. 
Hence, the frequency response curve will ex 
hibit a less pronounced rise or less steepness. 

If the acoustic source is placed at direct prox 
imity to the reflector microphone, then the per 
centage of the sound waves which will be re 
flected in axial direction of the microphone will 
below compared with the sound waves reflected 
obliquely thereto. The result is the same as 
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if the reflector were entirely absent. In this 
instance, the frequency response curve of the 
microphone will again be entirely uniform and 
regular, indeed, the characteristic is the same 
as if the microphone were directly acted upon 
by acoustic energy. 
This invention will best be understood by re 

ferring to the accompanying drawing in which 
Figure 1 is a plan view of the microphone, and 

reflector, 
Figure 2 is a diagram of a microphone ar rangement, 
Figure 3 shows the frequency response curves. 
Now, the annexed drawing shows an embodi 

ment of the reflector microphone. Of this invenir 
tion and the application thereof. 

Referring to Figure 1, is a reflector in whose 
focus 2 is mounted a microphone 3. The micro 
phone 3 is accommodated inside a case . The 
face of the case which is turned to the reflector 

is covered with protection means so as to pre 
clude the risks of accidental touching of the 
diaphragm surface of the microphone 3. The 
said case 4 is attached to the reflector f or 
at points adjacent thereto on the reflector cas 
ing by means of stay pieces 5, and the latter 
contain the supply leads 5A for the microphone. 
The rear face of the reflector f is shut by a box 
shaped housing 6. The space between the re 
flector and the housing 6 contains the input 
amplifier T or else, if desired or possible, the 
whole amplifier. The amplifier is set by means 
of one or more operating knobs 8. 

In order to correct the frequency response of 
the microphone, distortion correcting means 9 
may, if desired, be provided, the latter being. Set 
by the aid of the operating knob O. The cor 
rector 9 may be calibrated directly to read in 
terms of distance between microphone and Sound 
source. On top of the microphone there is pro 
vided for this purpose a distance or sighting 
gauge, the latter consisting of frames f and 
2, having, for example, a central cross-hair, 
or the like; these frames may be hinged down 
as indicated by the dotted lines in order to pro 
tect them against damage when transported Ol' 
handled. The distance gauge serves at the Same 
time to aim the microphone properly in a di 
rection with reference to the acoustic source. 
The said frames ff and 2, when placed in op-. 
erating position, are opened as far as the stops 
3 and f4. 

tained, the distortion corrector 9 is adjusted to 
the actual distance by the aid of the operating 
knob O. The distortion corrector means 9, of course, could be operated independently of the 
distance between the microphone and the source 
of the sound, if this is deemed necessary. 
The whole reflector microphone is preferably 

suspended in its center of gravity in order that 
expeditious adjustment may be effected at any 

The nouinting arrangement is moreover time. 
so designed that the microphone may be adjust 
able in all directions. -. 

Figure 2 shows an exemplified embodiment of 
the means adapted to mount the reflector micro 
phone for voice transmission. Upon a platform. 
5, say, of a speaker, the latter shall be assumed 

to be positioned at point 6. At a distance rang 
ing between 5 and 10 meters away from the 
speaker are mounted the reflector microphones 

and 8, whose axes apparently intersect. The 
angle thus formed is governed by the pick-up 
conditions prevailing in a given instance. The 
point of intersection of the axial lines is roughly 

After the distance has been ascer 

3 
located at the point marked 6 where the speaker 
is placed. In this arrangement the latter is free 
to talk without restraint seeing that the solid 
cone of both microphones encompasses the whole speaker's platform. 

Figure 3 shows a number of frequency re 
sponse graphs of a reflector microphone accord 
ing to the present disclosure, for different dis 
tances from the source of the sound, and different 
dimensions of the reflector. Graph a shows the 
shape of the frequency response when the re 
flector is of a diameter that is small in Ontrast 
to the wave length of the highest frequencies 
still to be transmitted, and where the source of 
the sound energy is a comparatively great dis 
tance apart from the reflector. For the lower 
frequency ranges, curveb is of a shape resembling 
graph a; but a certain rise is noticeable in the 
frequency response curve in the higher frequency 
ranges, seeing that the dimensions of the re 
flector are of an order of magnitude of the Wave 
length of the higher frequencies. Curve c shows 
the frequency response where the reflector is still 
larger, and where the distance from the Sound 
Source is likewise great. If, then, the distance 
between the sound source and the reflector de creases, the intensity of the impulses picked up 
by the microphone will grow, while the character 
or shape of the curve is practically the same as 
before. The curves have been shifted almost 
parallel to the axis. The frequency response 
curve is roughly of a form as shown in graph d. 
The reflector has the same diameter as in the 
case of the microphone exhibiting a frequency 
response as indicated by graph c. As the source 
of the acoustic energy is placed closer and closer 
to the microphone, the curve d will gradually 
assume a hape as indicated by graph e. The 
nature of the said curve e is totally distinct from 
the nature of curve d, a fact which may be ac 
counted for by the circumstance that the sound 
waves no longer strike the reflector in directions 
parallel to the axis. Graph frepresents the fre 
quency response when the Sound Source is mount 
ed at direct proximity to the microphone. 
What may also be mentioned is that the con 

ditions as hereinbefore outlined hold good also 
for other kinds of microphone. For instance, in 
lieu of a condenser microphone there could be 
employed also a band or ribbon microphone, a 
carbon microphone, or some other type, provided 
they are suitably designed so as to be placed in 
the focus of the reflector. I. claim: 

1. A reflector microphone comprising a casing, 
a reflector mounted within said casing, a micro 
phone mounted in the focus of said reflector by 
a plurality of supporting braces, said braces 
having leads contained therein for connecting 
Said microphone with an electrical circuit. 

2. A reflector microphone comprising a casing, 
a reflector-mounted in the front of said casing, 
and a microphone mounted in the focus of said 
reflector by a plurality of supporting braces, 
Said braces having leads contained therein for 
connecting said microphone with an electrical 
circuit. 

3. A reflector microphone comprising a casing, 
a reflector mounted within said casing, a micro 
phone mounted in the focus of said reflector by 
a plurality of supporting braces, said braces 
having leads contained therein for connecting 
said microphone with an electrical circuit, and 
an amplifier and distortion correcting means 
within Said casing. 

O 

l5. 

20 

25 

30 

45 

O 

65 

70 

S 

  



O 

5 

4. 
4. A reflector microphone comprising a casing, 

a reflector mounted within Said casing, a micro 
phone mounted in the focus of said reflector by 
a plurality of supporting braces, Said braces 
having leads contained therein for connecting 
said microphone with an electrical circuit, an 
amplifier and distortion. correcting means within 
said casing, and external means for adusting said 
amplifier and said distortion correcting means. 

5. A reflector microphone comprising a casing, 
a reflector mounted within said casing, a micro 
phone mounted in the focus of said reflector by a 
plurality of supporting braces, said braces having 
leads contained therein for Connecting said micro 
phone with an external circuit, and a distance 
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sighting gauge comprising a plurality of frames 
located externally of said casing in a position 
above said Supporting braces, 

6. A reflector microphone comprising a casing, 
a reflector mounted within Said casing, a micro 
phone mounted in the focus of said reflector by 
a plurality of supporting braces, said braces 
having leads contained therein for connecting 
said microphone with an external circuit, and 
a distance sighting gauge comprising a plurality 
of folding frames located externally of said cas 
ing and hinged thereto in a position above, said 
supporting braces. 
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