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UNIDIRECTIONAL MICROPHONES 

In comparing bidirectional and unidirectional microphones, little difference in random 
noise and reverberation pickup will be noticed. However, should the unwanted sounds 
have direction, the unidirectional type will prove superior, since it accepts sound at 
front aperture only and therefore can be more easi Iy oriented to reduce pickup of 
directional sound. 

Any type of unit may be used in a unidirectional microphone: carbon, crystal, ceramic, 
ribbon, condensor or dynamic. The fi rst cardioid microphone produced commercially 
employed two microphones - a nondirectional dynamic and a bidirectional ribbon com­
bined in one case. Here, sound arriving on axis is picked up by both units. Since both 
are in phase the result is a gain in level of 6 db over either unit used separately. 

With sound arriving from 1800 off axis a reverse condition exists. Now the ribbon unit 
is 1800 out of phase with the dynamic and sound cancels. The degree of cancellation, 
however, depends on how well matched the level and response of the two units may be. 
If well matched, reasonably good rejection may be expected. 

This old original method has been largely discontinued because of the practical im­
possibility of keeping the two units matched. Any degrading of either produces a mismatch 
sufficient to cause each to operate as a separate microphone with the disappearance of 
the cardioid pattern. 

The modern cardioid microphone uses only one unit, thus eliminating the possibility of 
mismatch. Here the groblem of design is to create a rear sound path in a nondirectional 
unit that will be 180 out of phase with the front, thus causing the cancellation of sound 
arriving from the rear. With variations in this rear aperture any degree of directivity may 
be produced. 

Figure 1 shows the transition of the polar pattern from nondirectional to bidirectional through 
modified bidirectional to unidirectional. You will note that when the polar pattern is uni­
directional it is cardioid (heart) in shape. In Europe it is usually called "kidney pattern, II 

but cardioid or kidney, they are both unidirectional. All unidirectional microphones in 
common use are cardioid in pattern. The above statement was made to clear up a more or 
less general misconception that there is a distinct difference between cardioid and uni­
directional units. Some microphones for special applications that are unidirectional but 
teardrop in pattern will be taken up in a future letter. 
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I want to clear up another rather common misconception, that of a cardioid microphone 
being dead at the back or in any other place. There is no make or type of microphone 
that wi II not pick up some sound from the back regardless of pattern. This misunderstanding 
can be laid at the door of microphone manufacturers, who, in describing a unit, have 
called the back of a cardioid "dead. II This flat, unqualified statement of saying "dead," 
instead of "relatively dead," has caused all the trouble. It is only dead as related to the 
front or axial pickup of the microphone. 

I would like now to discard the word dead; it is misleading, In place of it let us use ratio, 
expressing it in signal-te-noise ratio and front-te-back ratio. Here is something that ~ 
be put to use. Refer to the polar curve of a 666 microphone (Figure 4 in your E- V catalog). 
The same calibrating procedure was used here as that employed in calibrating the non­
directional and bidirectional units. Refer also to the last two Micropho'le Facts Letters. 
The axis line (the vertical lin e) is divided in 5 db steps, starting at 0 at the outer end 
and decreasing to -25 db at the center. The curve shows that on axis all frequencies start 
equally at O. At 1800 on curve C the level is -20 db or a front-te-back ratio of 20 db. 
Due to the 3 db lobe the highest ratio is reached at approximately 1350 and 2250 • This 
rear lobe is due in part to the size of the microphone interfering with the pattern shape. 
Larger and less symmetrically shaped cardioids wi II have badly distorted patterns. Some 
are cardioid at only a few frequencies, bidirectional at some and nondi rectional at several 
others. Uniformity of pattern around the microphone is essential to obtain the best signal­
te-noise ratio. In this respect, as in others, E-V cardioids have found no equal. 

On curve B and curve A, without the rear lobe, minimum point is now at 1800 and shows 
the ratio to 'be around -23 at Band -22 at A, or an overall minimum of -200db at 1800 • 

As sound moves around to either side, this ratio decreases. 'vYhen either 90 or 2700 is 
reached, the ratio has decreased to 6 db. On the basis of random noise reduction we find 
the following: when ccmpared to a pressure microphone the cardioid will reduce noise by 
three times. The (esult of this comparison is known as directivity index. This subject will 
be taken up at length in a future letter. 

'vYhen unwanted sound has a definite direction you can anticipate the following from a 
well designed cardioid: with someone talking at 10 feet on axis and someone talking at 
the same level, but at 1800 off axis, the voice on axis would be recorded 20 db louder. 
Now have the person at 1800 move up to one foot and both wi II come through wi th equal 
intensity. If the one at the rear now moves to 900 , the voices will be equal if he stands 
at 5 feet. At 10 feet the 900 voice would be approximately half as loud as the axis voice. 
This will be true of any 900 position around an E-V cardioid but will not be true of cardioids 
of non-symmetrical shape. Almost all competitive cardioids have this serious fault. Several 
cardioid type units in common use show favorable polar curves when they are run from axis, 
around to the side and then the back but when we shift the orientation by 900 and run the 
curve from axis to bottom and then to the back we find these microphones to be essentially 
nondirectional at the bottorr. and often at the top. A well designed microphone, symmetrical 
in shape, will have a symmetrical polar pattern in all positions around the microphone, and 
the pattern must be symmetrical to produce the best reduction of random noise and reverberation. 
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Generally speaking, a 666, 666R or 667 can be used at around twice the distance from 
the sound source as most other directional microphones due to the excellent uniformity 
of polar pattern. 

For a different picture of front-to-back ratio, refer to the axial response and 1800 off 
axis cUlVes of the 666 and 666R (Figure 2 in your E-V catalog). You will note that the 
1800 cUlVe follows very closely the axial cUlVe maintaining a 20 db average separation 
or better. We know of only one competitive unit that will come within 5 db of matching 
this ratio from 200 cps down. This is the range where you need the highest ratio to reduce 
low frequency rumble pickup. The others wi II vary from 10 db at best to no discrimination 
below 100 cps. 

Our patented variable D cardioid principle and Acoustalloy diaphragm have made it 
possible for E- V cardioids to solve problems that the best of the rest can only approach. 

M.ore on polar patterns to follow in a few weeks. In the meantime let me hear from you. 
Certainly this letter is not so complete and all inclusive that it leaves no questions to 
ask. I would like to be of further help if I can. 

I want to thank James Valentine and Donald Wheatley for their interest and suggestions 
in regard to my Microphone Facts Letters. Both of thei r ideas have been appl ied to this 
letter and will continue in the future. 

The two letters appear below. 

pt 

oc tober 2~. 1958 
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Cordially YOUI'S, 

ELECTRO-VOICE, INC. 

~ 
L. R. Burroughs 
Vice President 
Broadcast & Recording Equipment 

From VALENTINE SOUND 
, 4253 Formdole A 



Figure 1. Polar Patterns. 
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