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1945 At the end of the Second World War, the
then Dr. F. Sennheiser started togeher with about
twelveco-workershis''LaboratoryWennebostel'in this
old farmhouse located in avillage called Wennebostel,
just south of the Luneburger Heide in West Germany.
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1946 Because of its good acoustical qualities,
radio stations began to purchase the first dynamic
microphone MD 2 which had been completely devel-
oped by “Labor W",

1949 Thanks to the early research in dictating
microphaones, close contacts were made with the
major dictating machine manufacturers all over the
world and today Sennheiser is still considered the
leader in this field.

1950 The very first power amplifier of the
Company complied, almost without exception, with
the terms of the Hi-Fi Norm DIN 45500 which were
established only many years later.




1951 ke Company went into the production of
highly specialized audio transformers of complicated
design, thus consolidating its contact with the elec-
tronic industry.

1952 Magnetic transducers for dictating machi-
nes as well as for hearing-aids opened up new mar-
kets; the magnetic subminiature microphone MM 301
formed the basis for the manufacture of miniature
hearing aids.

1954 1he dynamic professional microphone
MD 21 has become one of the most widely used mi-
crophones by reporters at radio and TV stations and
is considered even today the cornerstone in the
entire program of the Company.

1955 The Company employed at that time more
than 250 people. The foundation for an ambitious
new building was laid which would fit harmoniously
into the rural landscape.
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1958 with a staif that had increased in the
meantime to 450 people the name of the Company
was changed from 'Laboratory Wennebostel” to
“Sennheiser electronic”. The first wireless micro-
phone system "Mikroport" left the factory.

1961 Aiso with regard to condenser micro-
phones Sennheiser electronic started to offer some-
thing special. “Shotgun” microphones make it pos-
sible to keep the microphone for television and film
use always out of the camera range.

1960 The promising professional dynamic di-
rectional microphone MD 421 was introduced at the
Hannover Fair, So far well over 100,000 units have
been sold all over the world.

1965 With the new stereo set “Philharmonic”,
speakerbox and amplifier were incorporated for the
first time into so-called amplifier/speakerboxes and
are now in use at radio and TV stations.
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1967 With the portable audio mixer M 101 Senn-
heiser electronic consolidated its position in the
studio-equipment field since this new item closed a
gap in the market especially as far as small sound
units were concerned.

1968 The biggest success in the new product
group ‘‘dynamic headphones” was — and still is —
the “Open-Air’ stereo headphone HD 414, Over
150,000 units are in use so far,

1970 rhe Company with more than 750 employ-
ees is still headed by Professor Dr. F. Sennheiser,
who has been lecturing for years at the Institute of
Technology in Hannover, Germany. Research, design
and planning are being carried out in an ambitious
new building complex. At the same time the manu-

6

facturing program is being consolidated and the vol-
ume of public relations activity has been increased,
as planned.

Also in the current year, when the Company will cele-
brate its 25th anniversary, it will keep on tackling all
new tasks with great energy and initiative.
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Interesting facts
about microphones

In the following specifications technical terms arise
which we would like to explain.

1. Sound and Sound-Waves

Sound in physical terms means vibration of air
particles, small fluctuations of air pressure which
spread like waves from a source of sound. A
space in which this is occurring is referred to as
a sound-field. It is the purpose of a microphone
to convert sound-waves into electrical energy.
The quality of a microphone is its ability to
effect this conversion accurately.

2. Sound Pressure

The human ear responds to the change in pres-
sure in a sound-wave. The amplitude of the
pressure variations is measured in ubar (equiva-
lent to dynes per square centimeter). A steady
pressure of one ubar represents one millionth of
the pressure of the atmosphere which surrounds
us. If you listen to someone speaking in a normal
voice at a distance of about two feet the alter-
nating pressure which your ears are detecting is
about one ubar.

The world is slowly changing from this old
system of units and the ubar is gradually being
replaced by the new unit of sound pressure, the
Newton per square meter (N/m?). This is a unit
from the new international MKSA * system.
Engineers and Scientists have been using this
system for some time since it has a number of
advantages over the old CGS ** system from
which the Microbar derives. There is a simple
relationship between the Newton per square
metre and the Microbar: 1 N/m? = 10 upbar.

3. Microphone Characteristics, Directivity

Like the human ear many commonly used micro-
phones respond to the alternating pressure in
the sound-wave and convert these fluctuations
of pressure into electrical energy. With such
microphones the sound pressure acts on the
outside of the diaphragm only. This means in
practice that they respond to sounds from all
directions equally well. They have, as it is called,
an approximately omnidirectional characteristic.

There is also an important group of microphones
which are useful because they respond to sound
pressure gradient. This means in practice the
pressure difference between adjacent points
in a sound-field. In this type of microphone the
back of the diaphragm is also exposed to the
sound-field but through an acoustic labyrinth.
The result of this type of construction is that the
microphone does not respond equally to sound

* The MKSA system uses basic units of the meler, kilogram, second and
ampere, and all other units are derived from these.

** The CGS system works on the basis of the centimeter, gram and second,
and the electrical units are relaled to these

Miere = Cardioid
Kugel = Omanidiractional
Acht = Figure Eight
Keuls = ""Club shaped'' super directional charactenstic
Super Kardioide = Super Cardioid



from all directions. There are various types of
directional microphones, those with a cardioid
characteristic, those with a super-cardioid cha-
racteristic, and also the figure 8 characteristic.
The cardioid characteristic is particularly inter-
esting since it represents a maximum sensi-
tivity in the forward direction with a minimum
pick-up of random sounds reflected from the
walls of a room. Since this type of microphone
has the properties which are expected from a
cardioid microphone particularly accentuated,
the characteristic is frequently referred to as a
super-cardioid.

In another design a cancellation (or interference
tube) is fitted in front of the microphone
diaphragm. This results in a particularly direc-
tional type of microphone having an almost
cone-shaped directional pattern.

Directional microphones show to particular ad-
vantage in difficult acoustical conditions e. g. in
reverberant (live) rooms, for sound reinforce-
ment use where the microphone may be close to
the loudspeaker, and for "spotting” soloists in
stereo recordings.

The illustrations on the opposite page show the
directional characteristics of various types of
microphones. The white cages around the micro-
phones represent their directional patterns.

Frequency, Frequency Response

The quality of a microphone is determined by its
capacity to convert all sounds into electrical
vibrations equally well, over the whole audio
spectrum. The pitch of a sound, its frequency, is
measured in hertz (Hz) = cycles per second.
The higher the pitch, the higher is the frequency.
The human ear can perceive sound vibrations
from approximately 16 Hz up to 15,000 Hz
(15 kHz). For the recording of music a micro-
phone should have an equal response to sounds
from 50 Hz up to 15,000 Hz. For intelligibility of
speech it is sufficient for the microphone to
have a response from about 200 Hz up to 5 kHz.
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5. Frequency Response, Sensitivity and the Decibel

In order to record objectively a microphone’s
capacity to translate acoustical sounds into
electrical impulses, a frequency response curve
is drawn. It illustrates the variation of ‘sensitivity
with frequency of a microphone. The usual way
of making this measurement is shown on page 5.
Sounds of varying frequency emitted by the
loudspeaker in a dead room are picked up by
the test microphone, amplified and recorded on
the frequency response chart.

The sensitivity is the alternating voltage mea-
sured in mV (Millivolt) at the output of the micro-
phone which results when a sound-wave with a
sound pressure of 1 ubar falls on the micro-
phone. The sensitivity figures quoted in our data
sheets refer to measurements made in a ‘‘free
field” condition with the microphone unter-
minated and are normally quoted in millivolts
per ubar. In the MKSA system sensitivity would
be quoted in

V-m? ; ;
(Volts per Newton/m?). There is a simple

relation between the two systems as shown.

. 2
Ve -0

So for example the free field sensitivity of the
Sennheiser moving coil microphone MD 21 is
approximately 0.2 mV/pubar (0.2 millivolts per
microbar). In the MKSA system this would be
shown as

mV'rr'f’-'
N

For magnetic microphones it is customary to
quote the sensitivity with the microphone ter-
minated. The value of the terminating resistance
is quoted. The measurement of the sensitivity of a
microphone is performed with the sound-wave
falling perpendicularly on the membrane of the
microphone and unless otherwise stated all fre-
quency response curves are recorded in the
same way (on the axis). To judge the variation
of frequency response with angle of incidence
of sound particularly with directional micro-
phones, other frequency response curves are
often shown typically for sound incidence of
90° 135° and 180 ° to the axis of the micro-
phone. The difference between the response
at 0° and at 1807, i, e. the front and the back
of the microphone is frequently referred to as
the front to back ratio of a microphone with a

2

T ——— — ———— =

cardioid characteristic. To interpret a frequency
response curve it is necessary to be able to
assess quickly the various ratios of measured
values of sensitivity at different frequencies. In
electroacoustics a logarithmic scale is used for
the portrayal of the various values whose unit is
the Decibel (dB). The dB scale expresses the
measured values in a logarithmic relationship.
Thus two (values of electrical power) which have
a ratio of 10 to 1 are said to be different by
10 dB, and two electrical voltages having a ratio
of 10 to 1 have a difference of 20 dB. Thus we
have:

0 dB voltage ratio 1:1

3 dB voltage ratio (approx.) 1:1,4
6 dB voltage ratio (approx.) 1:2
10 dB voltage ratio (approx.) 1:3,16
20 dB voltage ratio 1:10
40 dB voltage ratio 1:100

Datas are quoted in dB to enable one to assess
quickly the relationship between two measured
values eg. different parts of one frequency
response curve or in comparison of two response
curves or sensitivities.

e TP
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Let uns examine two examples of frequency
response curves. The first example is the fre-
quency response curve of an omnidirectional
studio microphone.

The frequency response curve is flat over a
wide frequency range, The decrease in sensitivity
at 20 Hz compared with the sensitivity at 1 kHz is
of the order of 4 dB. You will notice a gentle
rise in the on-axis response (0 °) at the higher
frequencies (above 5,000 Hz) — in practice this
is frequently a desirable feature. This high fre-
quency rise can be traced to a “pressure doubl-
ing" effect which occurs at the diaphragm of
every microphone at high frequencies. For
sound-waves incident from the side of the

diaphragm this pressure doubling effect is ab-
response

sent. This is shown in the dotted
curve (90 ).

Example 1:
Omnidirectional Microphone MKH 105

00

Example two, the response curve of a studio
microphone with a cardioid characteristic.

The response curves are smooth over the range
40 Hz to 20 kHz. The on-axis response shows a
gentle rise towards the high frequency end of
the scale. The drop at 40 Hz compared to 1 kHz
is about 6 dB. The curve for sound approaching
the back of the microphone (180°) is 26 dB
below the curve for on-axis sound-waves (at
1000 Hz). The front to back ratio is therefore
26 dB at this frequency. The front to back ratio
is maintained over a wide frequency range (the
distance between the two curves varies only a
little with frequency), likewise the curve for in-
cidence at 90 © has a very constant spacing from
the on-axis response. From this we conclude

Example 2;
Cardioid Microphone MKH 405

8 11 101 Y 11)
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that this microphone has a very accurate car-
dioid characteristic over a wide frequency range.
For precise stereo recordings it is important
that the microphone should have a smooth fre-
quency response for the 90 ° incident sound.
Any central sound source is picked up equally
bg:j the two directional microphones from their
sides.

In our data sheets every microphone has a
stated frequency response. In production small
variations occur. The dotted curves on the fre-
quency response chart show the maximum to-
lerances allowable. In production every Senn-
heiser microphone is tested acoustically in an
anechoic chamber and the frequency response
is recorded.

-

T
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I<
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R ke

Nominal Frequency Response Curve (with Tolerance Limits)

. Polar Diagram, Directivity

The directional properties of microphones can
be demonstrated by means of a polar diagram.
The polar diagram shows the shape of the
directional characteristic of a microphone (omni,
cardioid, etc.).

A microphone is placed in a sound-field in an
anechoic chamber at a fixed frequency and is
rotated slowly. The relative sensitivity of the mi-
crophone for sound approaching it at varying an-
gles is recorded. The sensitivity to sound on the
axis of the microphone (0 °) is taken as a refer-
ence of 1.0. The sensitivity of the microphone at
any given angle is shown on the polar diagram by
the distance of the response curve from the
centre of the diagram.

For example let us show you the polar diagram
of the studio cardioid microphone MD 421, For
the sake of clarity the diagram is shown in two
halves. Instead of plotting the six response
curves all together, the response for 250 Hz,
1 kHz and 4 kHz are shown on the left half of
the diagram and the response for 500 Hz, 2 kHz
and 8 kHz are shown on the right-hand half of
the diagram. Of course each response curve
would continue as a mirror image of the oppo-
site half of the circle.
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MD 421 Polar Diagram

The purpose of a directional microphone is to
suppress unwanted sounds. The measure of the
power of a microphone in this regard is the so-
called directivity factor of the microphone
which can be calculated from the directional
characteristics. The directivity factor indicates
how much greater the total power input of the
room sound would be if a microphone with the
same axial sensitivity had an omnidirectional
characteristic. For an ideal cardioid microphone
the directivity index would have a value of 3.
This means in practice because the directivity
index is related to acoustic power, and the
acoustic power decreases as the square of the
speaking distance, you can increase the speak-
ing distance by a factor y3 (= 1,73 times)
compared with an omni directional microphone
of the same sensitivity. If an omnidirectional
microphone and a cardioid microphone are
placed in the same room and arranged so that
the omnidirectional microphone is 1 m and the
cardioid microphone is 1,73 m from the speaker,
the percentage of room “acoustic sound” will be
the same for the two microphones. Obviously if
the two microphones were at the same speaking
distance the cardioid microphone would give a
mare “intimate sound” than the omnidirectional
microphone.

In certain situations it is better to have a micro-
phone with a super-cardioid characteristic having
a directivity index of 4 and even more so with
microphones having a cone type characteristic
such as the Sennheiser gun microphone MKH
805. The MKH 805 has a directivity index in the
middle frequencies of approximately 6 and the
index increases from 3 at low frequencies to 11
at high frequencies.

- Source Resistance, Electrical Impedance

Every microphone has, as a source of electrical
currents, an internal resistance and electrical
impedance known as its source impedance. It is
quoted in ohms usually at a frequency of 1,000
Hz. It is important to know the value of this
source impedance so that the microphone can
be optimally matched to the impedance of the
following amplifier. With dynamic microphones
(moving coil microphones) this source impe-
dance is frequently 200 Q. To connect such a
low impedance microphone to a high impedance
amplifier one should use a step-up transformer.

The effective internal resistance of the micro-
phone is increased by the square of the turns
ratio of the transformer. For example if the
transformer turns ratio is 1 to 20, the internal
resistance of the microphone of 200 Q would be
increased to a value of 200 @ x 400 = 80,000 Q.
In this case it would be advisable for the input
impedance of the amplifier to be above this
value (80,000 Q) otherwise a transformer with a
smaller turns ratio would be required. Suitable
transformers are available from Sennheiser in
various values. Some of the dynamic microphones
have built-in transformers for direct connection
to high impedance amplifiers. These microphones
also have an alternative low impedance output
direct from the moving coil (see paragraph 10).

. Minimum Load Resistance

Sometimes microphones have a quoted nominal
impedance. This nominal impedance (nominal
terminating impedance) of a microphone is the
value of the electrical resistance into which the
microphone is designed to work, i. e. ‘a 200 Q"
microphone is intended to work into an impe-
dance of 200 Q. For microphones with a built-in
amplifier e. g. the Sennheiser condenser micro-
phones, it is most important that the minimum
load resistance values quoted in the data sheets
are observed otherwise distortion will result,
since the source impedance of these micro-
phones is considerably lower than their nominal
impedance.

"

T g - — Ry ——



10.

9. Overload Levels

Dynamic microphones can withstand such high
sound pressure levels that it is hardly necessary
to guote an overload level. It is different with
condenser microphones since excessively high
sound levels can cause distortion in the ampli-
fying circuits.

Balanced and Unbalanced Microphones

Microphones can be connected to amplifiers
and tape recorders with either balanced or un-
balanced connections. In the balanced connec-
tion both signal leads are isolated from ground.
The two wires from the microphone could there-
fore be interchanged without affecting the signal.
This would, however, reverse the “phase’ of the
microphone and where microphones are being
used in pairs for stereo recording or a "multi-
mike" situation, the phase of the microphone is
important. DIN 45594 is the European standard
for the phasing of microphones.

For unbalanced connections only single core
shielded cable would be required since the
cable shield acts as the second conductor for
microphone signals. However, even for unba-
lanced connections it is better to use a two
core shielded cable with the second inner core
of the cable acting as the ground return for the
microphone so that hum currents are not in-
duced in this lead. The advantage of balanced
connections is, amongst other things, that when
long cable runs are used and with only moderate
shielding of the cable, interference signals in-
duced in the cable such as hum and switching
clicks will cancel in the input transformer of the
following amplifier. The balanced connection is
almost always used in studio installations where
long cable runs are typical.

The danger of interference in unbalanced cir-
cuits using relatively short cables with effective
shielding, is not too serious and is often used by
amateurs because of its simplicity and because
most low priced amplifiers and tape recorders
have unbalanced input circuits.

High impedance outputs from microphones are
always unbalanced, and the high impedance
input of amplifiers are also always unbalanced.
However, very good shielding is required and
only short cables can be used.

In the following data sheets on our microphones
you will see the following codes used: N, HL,
HLM, LM or -2.

The suffix N indicates that the microphone is
fitted with a cable connector to the DIN stan-
dard 41524 and is connected according to the
DIN standard 45 594 for low impedance balanced
connection to pins 1 and 3. Such microphones
can be connected with up to 200 m of two core
shielded cable without the addition of a step-up
transformer, to tape recorders or amplifiers with
low impedance inputs. For high impedance in-
puts it is essential to use a step-up transformer
at the amplifier end of the cable. On pages 74
and 75 you can see further details of cable
transformers.

Wiring Diagram N —- Ground

The suffix HL added to the type number of a
Sennheiser microphone indicates that this mi-
crophone has a built-in transformer and that both
high and low impedance outputs are available at
the cable connector wired according to DIN
45594, It is because of the built-in transformer
that the HL type microphone costs a little extra.
HL type microphones can be connected directly
to all vacuum tube operated tape recorders and
amplifiers having a high impedance input but with
a maximum cable length of 2 m. AnHL type micro-
phone will also connect directly to a low impe-
dance amplifier input and with relatively long
cables. Where a long cable is required to an
amplifier or tape recorder having a high impe-
dance input, a step-up transformer must be
used such as type TM 514 HL which has only a
short connection between the transformer and
the amplifier input and will not affect the sound
quality.

12
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The suffix HLM which is applied to our micro-
phone MD 411 HLM indicates a triple impedance
facility. Such a microphone has the high and low
impedance facilities of an HL microphone and
also a medium impedance output. The micro-
phone connector is wired according to DIN
45594 as shown in the diagram opposite. The
medium impedance output is particularly suit-
able for transistorized tape recorders and ampli-
fiers. The circuit diagram HLM shows that the
switching from HL to M is effected by an internal
switch. The HLM facility is universal. It enables
connection of the microphone to any type of
amplifier or tape recorder.

Microphones wired as per diagram LM do not
have this connective capacity. Basically, they are
microphones with an M switch which means that
they are designed for medium impedance transis-
torized recorders. However, the bridge between
contacts 1 and 3 makes it possible to use them
for low impedance unbalanced inputs (as per
diagram L, connections 3 and 2).

The suffix -2 indicates a microphone with a
balanced output and fitted with a large tuchel
connector T 3079/2 wired according to DIN
standard 41624, There is no acoustical differ-
ence between this and other parallel types
mentioned below.

The suffix-U indicates a low impedance micro-
phone with a balanced output and fitted with a
XLR-type three prong male connector.

The following mode of connection is advised:
For equipment with high impedance inputs,
use, if possible, low impedance microphones
with step-up transformers. One is then free to use
any desired length of microphone cable. If you
need only 2 m of microphone cable, an HL or
HLM microphone will be more economical since
it can be connected directly without a cable
transformer. For transistorized equipment the
medium impedance M connection is the simplest
possibility. In general the high sensitivity of
Sennheiser microphones enables the low im-
pedance version to be connected directly to
transistorized amplifiers and tape recorders.
Long cables may be used in this connection.

Wiring
Diagram HL

Wiring
Diagram HLM

== Ground

Wiring
Diagram LM

Wiring Diagram -2

- Ground
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11.

Noise Voltage, Equivalent Noise,
Signal to Noise Ratio

If you bring a microphone into a completely
noise free room and connect it to a very good
amplifier, you will notice a hiss or rustling sound
which originates from the microphone. In dyna-
mic microphones this noise is caused by the
thermal agitation of electrons in the resistance
of the moving coil of the microphone. In con-
denser microphones this noise derives from
several sources.

The noise output of a microphone can be mea-
sured with a voltmeter and a weighting network
to the DIN standard 45405. The weighting net-
work is an equalizer which has a frequency
response which simulates the response of the
human ear to attenuate sounds and enables the
measuring instrument to give an indication of
the subjective effect of the noise. The DIN
standard requires the use of a peak reading
measuring instrument to follow the weighting
network.

From the noise voltage and the sensitivity of the
microphone the equivalent noise output can be
derived in which 2 x 107 ubar is used as a
reference level. 2 x 1074 pbar represents in
practice the threshold of hearing of the human
ear at 1,000 Hz. With the help of the equivalent
noise figure it is possible to compare the noise
properties of various microphones with one an-
other and as a matter of fact, independently of
the sensitivity of these microphones.

If the equivalent noise of a microphone is 24 dB
and that of another microphone 28 dB, one
could say that the first microphone can success-
fully record sounds which are 4 dB quieter than
the second and furthermore, that the noise out-
put of the microphone corresponds to an
acoustic noise with a level of 24 or 28 dB above
the threshold of hearing.

Unfortunately, the measurement of noise volt-
ages and consequently of equivalent noise, is
not uniformly handled. Other weighting networks
as opposed to the German standard are used
by other manufacturers and instead of peak
reading measurements, the RMS value is used.
The DIN standard 45591 stipulates that the
noise voltage with a noise measurement system
according to DIN 45405 should be used. Senn-
heiser microphones are calibrated according to
this standard and this should be borne in mind
when making comparisons with other types of
microphones.

Now according to new international standards
the idea of loudness should only be used for
subjective comparisons with a 1,000 Hz tone.
There is such a discrepancy between existing
measuring instruments and the subjective values
that this concept can no longer be used. For this
reason the concept of equivalent noise volume
will eventually be deleted. Thus there will may be
no recognition for the concept of equivalent
noise voltage. In order to overcome these diffi-
culties in this volume of Micro-Revue for the
first time, in addition to the equivalent noise
figure, a signal to noise ratio is quoted. This
signal to noise ratio relates to a standard sound
pressure level of 1 N/m? = 10 ubar. This sound
pressure represents the peak sound level of
narmal speech at a speaking distance of 30 cm
and also represents a typical sound level in a
musical performance. One can therefore say
that the signal to noise ratio is comparable with
a practical situation and can be compared with
the signal to noise ratio of tape recorders, ampli-
fiers, etc. A conversion to the old equivalent noise
concept is quite simple when it is known that
1 N/m? is equivalent to a sound level of 94 dB.
From this 94 dB the signal to noise ratio figure
is subtracted to arrive at the equivalent noise
figure. If for example the signal to noise ratio is
60 dB the equivalent noise figure would be
34 dB.
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Our Cover

The majority of broadcast stations in Germany and
throughout the world are using studio equipment
made by Sennheiser Electronic. During the past
25 years Sennheiser microphones in particular
proved to be a reliable aid to the radio, television

1 A pop group using the MD 421.

2 The MK 12 condenser microphone worn
on the lapel is, due to its minute size,
hardly noticeable. The SK 1007 transmitier

is carried inside the coat pocket.

3 The MD 214 N Lavalier microphone shock-

mounted to eliminale contacl noises, is

widely used because of its superior fre-
quency response

4 The outstanding quality of the MD 421
makes it the most popular microphone
among professional entertainers.

5 The HD 414, already famous for its superb
frequency response, became even more
widely known after it received a price
winning award for its industrial design
from the German Government. It is shown
here during a television newscast

6 The omnidirectional microphone MD 21 is

often used in studios for interviewing pur-

poses. But also soloists can be seen on

TV using this "work-horse" most fre-
quently.

7 Throughout Europe the MD 421 has be-
come the standard microphone in the
television and broadcast industries.

8 This picture you will hardly ever see on
TV. Because of the extremely directional
pattern of the MKH 805 and 815 con-
denser "shot gun' microphones, they are
used on a boom. These microphones pick
up the sound at a large distance, thus
enabling the cameraman to take his pic-

ture without showing the microphone.

9 In the center of the Sennheiser products

is the HD 414 stereo headset of which

more than 150,000 units have been sold
during the past two years.

and motion picture industries. Sennheiser products
have made many friends — not only in the studio but
also in the home. Our cover shows a few photographs
of Td‘-/ shows in which Sennheiser products are being
use I 8.1
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Product Group 1
Dynamic Microphones

Studio Microphone MD 21

The dynamic studio microphone MD 21 is one of the
most successful produced by Sennheiser. In the last
15 years over 270,000 of these models have been
manufactured, with a significant proportion of these
being used in radio and television studios throughout
the world.

This microphone has become an international stand-
ard for quality and reliability in dynamic micro-
phones. How has this come about? The German
Broadcasting networks were in need of a reliable
high quality microphone for general purpose use.
The MD 21 was developed to meet this need. The
rugged die-cast casing will withstand heavy treat-
ment but the smooth frequency response meets the
stringent requirements of broadcasting authorities.
In particular, the 5 dB lift in response between 2,000
and 15,000 cycles, gives the added presence re-
quired by the networks. Being an omnidirectional
pressure-operated microphone the MD 21 is relatively
insensitive to wind noise and is most suitable for
exterior use, For outdoor environments a windshield
is available as an accessory, Type MZW 22.

MD 21 Types

MD 21 N The standard low impedance type, wired
as diagram N (pages 12 and 13). Balanced output.

MD 21 HL Dual impedance type, wired as diagram
HL (pages 12 and 13).

MD 21-2 Low impedance, balanced output, fitted
with large Tuchel connector, type T 3079/2.

Marie Louise duning a broadcast
Phata M. E. Muller for the Norddeutsche Rundfunk
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Technical Data
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Rudi Carrell duning one of his TV shows
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Meminal frequency response curve (with tolerance limits) MD 21
MD 21 N MD 21-2 MD 21 HL

Acouslical mode of operation
Frequency range
Tolerance limils

Sensitivity at 1,000 Hz

Qutpul level raf. 1 mW/10 dynes/cm?
EIA rating
Impadance

Directional characleristics
Conneclor
Pin connaclions

Cable connectors . ¥
Stray magnetic field interference
Dimensions

Weight

Wae reserve the right 1o alter the specifications especially with regards to technical improvements

T ———— o

Pressuro sensitive transducer
40 - 18,000 Hz

*3dB

of reference curve from

50 Hz to 15,000 Hz

0.2 mV/pubar

+ 3dB

— 53 dbm

—145.8 db

200 ohm

amnidirectional
T 3260

1 + 3: signal

2 & case: ground
T a1

< 100 pV/s50 mG
120 x 46 x 46 mm
10 oz.

Pressure sensitive transducer
40 - 18,000 Hz

+ 3dB

ol reference curve from

50 Hz to 15,000 Hz

0.2 mVipbar

+3dB

= 53 dbm

— 145.8 db

200 ohm

omnidirectional
T 307872
1 + 2: signal
3 & case: ground
T 30802

100 pV/50 mG
120 % 46 x 46 mm
10 oz.

Pressure sensilive transducer
40 — 18,000 Hz
+ 3dB
of referance curve from
50 Hz to 15,000 Hz
25 mVipbar, 2.0 mV/pbar
+ 348
-~ 53 dbm and — 54 dbm
~ 145.8 db and — 150 db
30,000 ohm

200 ohm
omnidirectional
T 3260
H:1 + 2: case: ground
L:2 + 3: case: ground
T 3261
= 100 pVsE0 mG
120 x 46 x 46 mm
10 oz




















































































































































































































































































http://www.trackseventeen.com/background.html
http://bioacoustics.cse.unsw.edu.au/archives/cgi-bin/namazu.cgi?query=%2Bfrom%3A%3Ccro%40trackseventeen.com%3E&submit=Search%21&idxname=naturerecordists&max=10&result=normal&sort=score
http://www.trackseventeen.com/soundscapes/



http://www.trackseventeen.com/images/mic_arrays/3032_parallel.html
http://www.trackseventeen.com/images/mic_arrays/3032_parallel.html
http://www.trackseventeen.com/soundscapes/x060405g-crex_bubbles.mp3



http://www.trackseventeen.com/images/mic_arrays/183_head-like_b.html



http://www.trackseventeen.com/soundscapes/x050809-thunder.mp3
http://www.trackseventeen.com/soundscapes/x050504-snipe_grouse_jet_a.mp3
http://www.trackseventeen.com/soundscapes/x050504-pecks_loon_a.mp3



http://www.trackseventeen.com/soundscapes/x050503-beaver_working.mp3
http://www.trackseventeen.com/soundscapes/x050503-bird_fly_ducks.mp3



http://www.trackseventeen.com/soundscapes/x050401-pheasant_fluff.mp3
http://wwknapp.home.mindspring.com/GAFrog.Toad.html
http://frogrecordist.home.mindspring.com/docs/making_sass-1.html
http://madranis.home.mindspring.com/SASS_AT3032_home.mp3
http://madranis.home.mindspring.com/SASS_MKH20_home.mp3
http://madranis.home.mindspring.com/SASS_AT3032_Whitetail.mp3
http://madranis.home.mindspring.com/SASS_MKH20_Whitetail.mp3
http://wwknapp.home.mindspring.com/SASS_MKH20_short.mp3
http://wwknapp.home.mindspring.com/SASS_MKH20_tall.mp3









Templates/SASS_to_Scale_11X17.pdf
Templates/SASS2Scale_8X11_Above.pdf
Templates/SASS2Scale_8X11_Front.pdf






http://frogrecordist.home.mindspring.com/docs/quickparabolic.html
http://www.uwm.edu/~type/audio-reports/QuadPacConstruction/index.html
http://www.megalithia.com/sounds/fieldrec/resonantbridge.html
http://www.suffolkbirds.co.uk/article/61/electret-paralleling-experiment
http://webpages.charter.net/tidmarsh/binmic/
http://www.frogloggers.com/FORMgallery4.htm






















