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Preface

Dear Sennheiser Friend,

This eleventh edition of our Micro-
Revue brings you once again a
comprehensive and updated
summary of our product range. It has
been necessary to expand upon
previous issues by a number of pages,
as our research, development and
design departments have further
improved many existing models and
have also introduced a number of new
and interesting products, including,
for example, the new enclosed-type
HD 230 Headphone and the portable
infrared units, together with the
dynamic microphones, electret
capacitor microphones, high-
frequency capacitor microphones,
wireless transmission technology and
all other areas of Sennheiser activities
which reflect the latest results of our
up-to-the-minute R & D work.
Currently we employ approximately
1,000 people, which is a pretty
creditable performance since the day
in 1945 when Professor Sennheiser

founded the firm with a mere dozen
employees. Spending for the develop-
ment of new products far exceeds the
average for the electronics industry,
which also accounts for the
abundance of new concepts. This is
another way in which Sennheiser
safeguards its total economic
independence both now and for the
future. Today our Company remains
under the sole ownership of Professor
Sennheiser and Dr. J. Sennheiser.

To satisfy the constantly rising
demand for headphone equipment a
second factory has been established
to concentrate virtually exclusively
on production for this product area.
Here modern facilities have been set
up for highly efficient series
production with total quality control.
We have compiled this Revue in the
form of a book. Simply check down
the list of contents on the opposite
page and turn to the page indicated.
If you have any additional questions
we suggest that you contact your
Sennheiser Agent, as listed on the last

page of this Revue. We are also
available to you here at Sennheiser
atany time should you wish to contact
us direct by telephone.

We hope you will find this edition of
the Sennheiser Revue both useful and
informative.

Yours,
Sennheiser Electronics

J/ZFRSENNHEISER

The name for perfect sound
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A Primer for Microphone and Headphone Specifications

In the technical descriptions of our products you
will be confronted with a number of technical terms.
To enable you to locate the explanations for the
terms we list them hereunder in alphabelical order

Acoustical Coupling

There are basically two different methods of
coupling sound from a headphone to the ear A
distinction is drawn between headphones which
rest loosely against the ear (supraaural head-
phone) and those which enclose the outer ear
completely (circumaural headphone)

Adaptation

The headphone and microphone must be suitable
for the equipment to which they are to he
connecled. Sennheiser dynamic hedphones can
be operated with remarkable ease from the
approprate headphone and loudspeaker oulput,
as the load imposed on these outputs is extremely
low {no-load operation) owing to the hugh electrical
impedance of the headphones. An additional
advantage 15 that there i1s no great vanation in
volume and signal to noise ratio on the changeover
from loudspeaker to headphone operation
Electrostalic headphones have a highier power
consumption and must be connected to the
loudspeaker output of the amplifier

Normally microphones should be operated in no-
load state, which means that the impedance of the:
amplifier input should be considerably greater than
that of the microphone

Asymmetrical Microphone Connection

With asymmetrical microphone connection oniy
one core carries the audiofrequency vollage.
whereas the cable screen 1s frequently used for
feedback Tius cable screen is connected o the
zero potential of the foliowing amplifier However.
usually also in asymmelrical connectior the feed-
back is carned by a separate cable core This
offers the advantage of preventng equalising or
compensating currents  flowing through  the
screening from causing hum in the foliowing
amplitier, so that microphones connected 1n this
manner cart be operated symmetrically or
asymmetncally depending on the amplifier input
cireunt

Binaural Sound

The principle of “dumimy head" or binaural stereo-
phonics consists of reproducing as exactly 4s
possible by way of headphones for the ears of the
istener the sound impressions which have been
recorded al the artificial ears of a dummy head
This will, of course. be achieved only to the extent
that the dummy head displays the same acoustic
characteristics as a natural head. For purposes ol
comparison take the head ol a shop window
dummy: here a perfect reproduction has been
made of all those parts of the head of importance
for the sound field Even the softness of the

matenal used for the outer ears has been adapted
lo the human counterpart. The internal audtory
canal has also been reproduced. Previous
attempls have made use of special condenser
microphones in place of the eardrums to record
the exact sound pressure pattern which is applied
lothe eardrum Arecent Sennheiser development,
on the other hand. uses two high sensitivity
condenser microphones to record the sound
pressure at a clearly delined location at the entry
to the auditory canal

Thie recording obtained with these two condenser
microphones is conveyed in the usual manner to
a two-channel tape recorder or transmitted via a
stereo radio transmitter or pressed in the grooves
of a stereo disc. In this respect this particular
lechnology fortunately does not differ in any way
from conventional stereo. It therefore does nol
need four transmission channels but only two.
On playback these two channels are simply fed to
the two systems of a headphone

The binaural stereo impression recorded in this
manner conveys to the listener through the head-
phones the same audio impression which would
be experienced by a human subject sitting in the
position of the dummy head. This 1s stmply
because the lislener's ears are receiving the
sound 11 exactly the same manner as it had been
delivered to the “eardrums’ of the onginal dummy
head.

Recordings made with a Sennheiser head stereo
microphone pass through the acoustic path of
ear et — guditory canal — eardrum only once,
whereds recordings with the dummy head follow
the sarne path twice

Cardioid Characteristic

The directinnal charactenstic ol a directional
microphone is frequently in the same configuration
as a kidney. The maximum rejection is achieved
at 1680 and the directivity factor is approximateiy 3

Close Talking Effect

This effect i1s attnibutable to physical causes and
occurs with any pressure gradient receiver. With
a pressure microphone the diaphragm 1s moved
only by the air pressure fluctuations exerted upon
it By contrast with @ pressure gradient receiver
the difference in pressure between the front and
back sides of the diaphragm causes the deflection
or movement As the pressure varation relates to
the curvature of the wave fronts, when the voice
is projected into gradient microphiones from a short
distance the pickup of low frequencies 1s relatively
stronger than at larger distances To compensate
this effect adjustable bass regulators have been
fitted in the MD 421 and MD 441,

dB Scale

Assessment of frequency responses, directional
characteristics. signal to noise ratios, etc.. always
depends on the interrelationship of the measured
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value In question. In electroacoustics a loganthn
scale 1s used as a means of approximating t
audio sensitivity of the measured values, for whi
the unit employed 1s the decibel (dB). Acording
definttion a power ratio of 1 : 10 is equivalent t¢
value of 10 dB. This, In turn, means that a volta
rattoof 1 : 1015 the same as apowerratioof 1 1
and thus equivalent to 20 dB.

Directional Characteristics
In addition to the omnidirectional characterisl
which picks up the sound uniformly from all side
there are a variety ol additional directior
charactenistics. Before a microphone 1s purchas
careful thought should be given to the intend
use or the directinnal characteristic most suntat
for your particular purpose Directional mict
phones are usually employed to suppre
unwanted room noise. This increases in dire
proportion to the directivity factor of the micr
phones concerned.
The directicnal efficiency of microphones can
shown clearly by a directional chart. A distincti
1S drawn between the vanous directional chare
teristics described as "omnidirectional”, “cardioic
supercardioid”, “hypercardioid” and “loba
The drrectional chant is obtained by placing t
microphone 1n an unobstructed sound field a
subjecting it to a sound of constant frequen
which 1s then revolved by 360 before the lou
spedker The transmission factor relative to t
angle of sound incidence is plotted on the vist
chart paper which revolves synchronously
accordance with standard specifications 1l
recording 1s taken on a loganthmic scale T.
maximum value at 0 s the reference level 0 d
In order to depict the form of directior
characlenstic at varying frequencies separe
recordings are taken for a few specific frequenci
and depicted on a common graph sheel. To allc
as many frequencies as possible tu be depict
clearly, four diiferent frequencies are indicated «
both pages which naturally are continued
mirror image on the opposite page in each cas
The illustration shows the directional chart for ti
MD 441
The angle af greatest elimination 1s selectt
according to the intendec microphone use If. |
exampie. the source of the noise interference
exclusively centred betind the microphone,
cardioid model with maximum suppressionat 18
would be employed The other characteristics a
of eguivalent importance with maximu
suppression at 110 (hypercardioid), 120 - (supe
cardioid).

Directivity Factor

The directivity factor 1s of significance for direction
microphones It indicates the relationship betwee
the power oulput of a nondirectional microphor
and that of a directional microphone of equ
sensitivity in a diffuse sound field. For instance a8
ideal cardiod microphone has a directivity factc
of 3.

As this involves a power ratio and sound intensn
decreases as the sqguare of the distance, fc
practical purposes this directivity factor indicate
that a cardioild microphone can be used at
distance of v 3 = 1.73 times greater than in th
case of a omnidirectional microphone. With th
hypercardioid microphone itis possible to achiev
a directivity factor of up to 4, whereas the directivil
of sholgun-type microphones s much highe
still

Directivity Index

The directivity index indicales how much srnalit
1s the sound pickup from a specific direction t
companson with the main direction of soun
radiation. The value is stated in dB or decibels.
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ynamic Headphone

All Sennheiser headphones with the prefix HD
: ; , are of the dynamic type operating on the moving
1ur2(r>§eb E;gec[lg)nasl mmro-EO“ principle. An aiternating current fed through
e Thips i\rlwcreases ilr‘:pz‘rgscsilhe coil, which is located in an annular gap In a
sehvity: 1 I th -~ “'permanent magnet, generates movements of both
RNt L 1w MIC04he coil and the diaphragm which it carries which
are equivalent to the alternating current at audio

ncy of microphones can belrequency

rectional chart. A distinction
» various direclional charac- ynamic Microphone

omnidirectional”, “cardioid”, || Sennheiser microphones with the prefix MD are
‘percardioid ' and “lobar ynamic microphones This type of microphone
is obtained by placing thejcornorates a diaphragm  within an annular
obstructed sound field and magnetic field generated by a permanent magnet
und of constant frequency as the sound waves strike the diaphragm they
d by 360" before the loud- get poth it and the interconnected moving coil into
ssion factor relative to the motion. Following the induction principle. electrical
nce is plotted on the visual ygitages are induced n the coil equivalent to the

evolves synchroqously. I_n incident sound waves
andard  specifications  this

1 a loganthmic scaie. The Electret Condenser Microphone
15 the relerence level 0 dB. By contrast with other low frequency microphones,
the form of directional with the electret condenser microphone it is not
/iing frequencies separate necessary o apply any polarisation voltage to the
)r a few specific frequencies capsule. The name “electret” is analogous to
amon graph sheet. To allow magnet  Similarly to the manner in which
a5 possible 1L be depicted magnetism remains permanently intact in a hard
equencies are indicaled on magnetic material, it 1s possible with certain
aturally are continued in €lectrical materials to achieve a permanent
pposite page In each case. electrical charge through a special polarisation
the directional chart for the process in the materials.

s elimmnation is selected E'ectrical Impedance

Jed microphone use. If. for (also known as source impedance) )

»f the noise inferference is This is important for correct amplmer matching

«ehind the microphone, a The terminal impedance, i. e. the mpuj»restslance

ximum suppression at 180+ ©F IMmpedance of the connected amplifier. should

he other characteristics are @Ways be considerably higher than the source

stance  with maximum omped.anc.e‘(volla_ge matching). For this type of

ypercardioid), 120° (super- matching it is sufficient to specify a rated electrical
impedance The true impedance. which 1s more or
less frequency-dependent, can vary somewhat
from this rated impedance

fsignilicance for directional  Electroacoustic Transducer Principles
's the relationship between With microphones. several different electrical
ondirectional microphone principles are used for transforming acoustical
nal microphone of equal energy into electrical energy:
ound field Forinstance an 1. Piezo-resistive
ne has a directivity factor (carbon microphones)
2. Piezo-electric
(ceramic and crystal microphones,
Piezopolymer microphones)
3. Electromagnetic
(magnetic microphones for deal aids)
4. Electrodynamic
(dynamic microphones, ribbon microphones,
) planardynamic microphones)
5. Electrostatic
(capacitor microphones, electret microphones)
Al transducer principles have their own range of
‘application in general. For example, the refatively
simple carbon microphone is still used today in
) lefephones. By contrast condenser microphones
licates how much smaller - are employed where maximum possible audio
'm a specific direction by fidelity is “required. Sennheiser concentrates
main direction of sound - particularly on the production of dynamic and
tated in dB or decibels If * electrostatc microphones

T ratio and sound intensity
iare of the distance, for
directivity factor indicates
hone can be used at a
times greater than in the
1al microphone. With the
ne it1s possible to achieve
24, whereas the directivity
phones is much higher

Electrostatic Headphones

Electrostatic headphones operate on the principle
of attracting electrical charges. The extremely
lightweight diaphragm permits maximum audio
fidelity. The highly transtormed audio frequency
voltage is used to drive the diaphragms.
Sennheiser electrostatic headphones need no
external dc voltage source as they incorporate
electrel diaphragms.

Equivalent Noise

If you bring a microphone into a totally quiet room
and also connect it up to an extremely high-quality
amplifier, you will still notice a noise originating
from the microphone itself. This can be due to a
variety of causes. For example the air molecules
carried by thermal currents and colliding with the
microphone diaphragm will cause noise. With
dynamic microphones the noise caused by thermal
movements of the electrons predominates in the
resistance of the moving coil. The equivalent noise
has been calculated by the German Broadcasting
Authorities from the measured noise voltage and
the sensitivity of the microphone. According to
standard specifications the term "‘volume' may
no longer be used for this value, as it differs
widely also from the subjectively experienced
volume. Consequentiy the term “equivalent noise™
should be subslituled by "'signal to noise ratio™ or
“S/N ratio™.

Free Field No-load Transmission Factor

The field no-load transmission factor is the quotient
of the effective output voltage of the microphone
and the effective sound pressure and has hitherto
been expressed in mV/ubar. In the latest inter-
national measurement system the small ubar unit
has been replaced by the Pascal.

1 Pa=1N/m"= 10 ubar.

Thus 1 mV/ubaris 10 mV/Pa.

The term “free field no-load transmission factor"
indicates the fact that this factor has been
measured i a Iree sound field with the micro-
phone in no-load state, i. e. being subjected to a
terminal loading. The free field no-load
transmission factor is naturally dependent on
frequency, as is indicated in the frequency
response curve Additionally the figure 1s usually
specified with tolerances at 1,000 Hz A logarith-
mic chart s usually helpfui for plotting the
frequency response curve and this is then referred
10 as the "'free field no-load transmission level"

Free Field Transmission Level

Coupling Transmission Level

The frequency response of a headphone cannot
be determined as easily as, for example, the
[requency response of a microphone or loud-
speaker. To date there is no coupling device or
"“artifical ear” capable of producing a result
sufficiently equivalent to the subjectively ex-
perienced audio-impression obtained from the
headphone Consequently coupling devices can
be used only for comparative measurement
purposes.

The free field transmission level is determined by
dynamic comparison with a progressive tevel
soundwave (DIN 45619) In this procedure a
comparison is made of the dynamic or sound
levels generated alternately by a progressive level
soundwave coming from the front at a constant
sound pressure and by the headphone. Whereas
determination of the free field response level is
also subject to certain inaccuracies, # is never-
theless possible to measure headphones of all
types by this means.

Frequency Range

The frequency range audible to the human ear is
between 16 and 16,000 Hz. Osclllations below
16 Hz are described as infrasonic and oscillations

above 16,000 Hz as ultrasonic. o ensure tnat a
sound is recorded with maximum possible fidelity
the transformation of sound osciflations of varying
frequencies 1nto electrical oscillations should be
totally uniform.

Frequency Response Curve

Every Sennheiser studio microphone, whether of
the dynamic or capacitor type, is accompanied by
the original test certificale in the form of a frequency
response curve. As well as specifying the free
field no-load transmission factor. which is also
plotted In these tes! cedificates, the frequency
response curve reflects the crterion which is of
significant importance in interpreting the quality of
a microphone. i depicts the transmission path
ol a microphone relative to frequency, which is
often also described as the frequency response.
The picture shows the customary test layout used
for plotting the microphone frequency curves.
Normally frequency curves are recorded with the
level soundwave falling vertically on the diaphragm
from the front. This procedure 1s also often
described as irradiating the microphone
acoustically from a reference direction of 0°. To
assess the directional relationship of the frequency
response curves, panicularly in the case of
directional microphones, additional frequency
response curves are also recorded for other
sound irradiation directions, for example 90° and
180°. By uniform division of the dB scale it 1s also
possible to make a direct comparison between
frequency response curves plotted at dilferent
levels, i. e which come to rest above or below
the reference line on the frequency plotting chart.
A direct comparison would not be possible with
alinear scale.

Leave space for insertion of response curve chart.
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Harmonic Distortion Factor

Particularly at lower frequencies the diaphragm
movements will not always follow the exact pattern
of the electrical audio signal. Harmonic waves are
generated. The relative proportion of Ihese
harmonic waves is described as the harmonic
distortion factor Further details will be found in
DIN 45403

Headphone Contact Pressure

The wearng comfort of a headphone 1s determined
not only by its weight but also by the force with
which the ear padding is pressed Into position
against the ear. The unit of force is based on the
international Newton N, 1 N being approx. equal
to the force exerted on an underlay by a weight
of 100 g.

Impedance

The impedance of a device i1s the ac resistance
measurable al the terminals. Sennheiser head-
phones have values of between 17 and
2,000 ohms. This ensures easy connection with
alt conventional audio equipment (see “Matching”)
Knowledge of the microphone impedance value
1s important for correct interfacing or connection
with the amplifier. The terminalimpedance, i. e. the
input resistance of the amplifier, should always
be considerably greater than the microphone
impedance (voltage matching) For matching
purposes it 1s sufficient to specify the impedance
rating of the microphone. The actual impedance
can vary shghtly from this rated impedance

Interference Transducer

Maximising the directional factor of a cardioid or
supercardioid microphone is subject to cenain
limitations for physical reasons. However, the
directional characteristics can be further improved
by positioning a “'directional tube™ in front of the
microphone system This tube has a large number
of sound inlet apertures which are damped in a
very special manner using acoustic damping
materals Where the sound incidence angle 1s
fromthe side, this layout causes partial suppression
of the sound pressure within the tube as a result
of which the lobar directional characleristic is
obtained. The directivity factor, for example of the
MKH 816, 1s frequency-dependent and is about
4 at low frequencies and around 11 at high
frequencies

Low Frequency Capacitor Microphone
Sennheiser  manufactures  low  frequency
condenser microphones only in the electret
technology The capsule incorporates a ‘‘frozen-
in"" polarisation voltage in excess of 100 V. As the
electrical charge remains constant with movement
of the diaphragm, an alternating voltage is
generaled which is fed 1o the gale of a field effect
transistor. The field effect transistor 1s a component
inan extremely smallintegrated circuitincorporated
in the capsule

Magnetic field interference factor

If a dynamic microphone 1s in the vicinity of a
highly magnetic interterence field. interference
voltages can be induced in the moving coil
Consequently every dynamic Sennheiser studio
microphone incorporales a compensation coil
Magnetic field fines passing through the moving
coil must also pass through the compensating
coil. Both coils are coupled in opposite phase (o
resolve In compensation of the voltages. It is
customary to state the magnetic interference
factor on the basis of 5 u-Tesla and 50 Hz

Microphone Connection Primer

This microphone connection primer Is availabie
from Sennheiser Electronic and 1s a fast and handy
source for information on those connecting leads

6

or adaptors required for connecting any
Sennheiser microphone to European home tape
recorders and cassette decks.

Microphone Polarity

I several microphones are used for a recording
they must have a uniform polarty This means that
with & movement of the diaphragms in the same
direction, voltages of the same polarty must also
arise al the appropriale microphone outputs. If
this is not the case the quality of the recording will
suffer considerably. particularly at the lower
frequencies. The polarity of Sennheiser micro-
phones complies with standard specifications

Minimum Load Impedance

Wherever possible microphones should be
operated so that the minimum load impedance of
the amplifier is several limes the electrical
impedance (source impedance) Here the
frequency dependencies of the source and load
impedances exert no influence on the qualty of
reproduction  Consequently a minimum load
impedance 1s specified for microphones

Noise Voltage

The noise output of a microphone can be
measured with the “noise voltage meter” to
DIN 45504 specifications This deviceincorporates
a weighting filter and peak value equalsation
Unfortunately noise voltage s not always
measured in a uniform manner. Contrary to the
West German specification, several manufacturers
use other frequency weighting filters. In place of
the peak voltage measurement the effective value
is frequently measured. However, DIN 45591
specifies that noise voltage 1s to be measured with
the noise voltage meter in accordance with
DIN 45405 specifications In comparing data it
should be borne in mind that all Sennheiser
microphones are measured 1n accordance with
standard specifications.

Overload Limit

Dynamic microphones are able to handle sound
pressures of such high levels that it is not
necessary to specify any overload limit. In the
case of condenser microphones, however, this
must be specified as non-linear distortions occur
when this permissible mit is exceeded.

Pressure Buildup

Sound impinging upon the microphone from the
front causes reflex reactions on the diaphragm
which can lead to an increase in sound pressure
al high frequencies. This pressure buildup can be
recognised in the frequency response of a micro-
phone by a rise In the transmission factor at high
frequencies. If, on the other hand, the sound is
directed at the microphone from an angle of 90 |
lhis rise will disappear. Consequently at high
frequencies pressure microphones no longer
display a precise omnidirectional characteristic
but rather tend to be directionally onesided.

Pressure Gradient Transducer Microphones

These are microphones with which the sound 1s
also channelled to the back of the diaphragm.
Appropriate proportioning of the paths travelled
by the sound result in generation of different
directional characternistics. These include cardioid
characteristics, bilateral characteristics and a
variety of alternatives in belween, for example
these also include supercardioid characteristics

Pressure Microphones

The diaphragm is described as a pressure micro-
phone. When placed within a sound field the
diaphragm movement within the pressure micro-
phone is determined solely by the sound pressure
path irrespective of the direction of sound

incidence. A pressure microphone |s thus sensitivg
10 sound from all directions and displays
spherical or omnidirectional pickup charactenstics:

RF Condenser Microphones

Al studio condenser microphones in the Senn
heiser range use RE crrcuitry. whereby orily a higt
frequency voltage of about U volt, generated by
a low naise oscillator (8 MMz} is fed o the Capsuig

in place of the high polarity voltage which 1s other
wise necessary The low capsule impedanc
enables the nicrophones 1o actieve  high

operating reliability

Rated Frequency Curve

The rated frequency curve (heavy continuous lingl
1s depicted in the following technical descriptive
data Cerain minar deviations from this desireg
or rated frequency curve occur as a resull @
unaveidable dispersions dunng production ang
these are specified in the technical data in dB as ¢
maximum  varighon from the rated frequency
response Each rated frequency response Curve
15 depicted with the permissible talerance range
from the actual frequency curve.

Rated Loadings

These represent the himit of operational continuous
loading on headphones. A special naise signal i
used to tes! the load rating i accordance wilh
DIN 45582 specifications

Sensitivity

This term. which s st in extensive o day and

describes the electncal output le 3} MICTO-
phone as a function of the sound sure level,
has been substituted i standard spe tions by
the more accurate term “free feld no-load
transmission lactor”

Signal to Noise Ratio
In the following microphone descriptions we have
frequently referred o the sign: )
which 15 related to a fut sound pre

t N'm = 1 Pa sion to the previous
equivalent nose level 15 achieved quile easily
bearing in rmind that 1 Pa represents a naise level
of 94 dB. To arrive at the equivalent noise level itis
merely necessary to deduct the signal to noise
ratio from this 94 dB Faor example (1 the signal 10
noise ratio 18 70 dB. the equivalent naise level is
24 dB

Sound Field

This term is used lo describe the area between a
sound sourie and a sound receiver Viewing the
spherical propagation of the ndwaves rom a
sound source, the sphencal surfaces display a
marked curvature in the vicimity ot the sound
source Only aller a considerable distance has
been traversed has the radws of curvature
increased to the point where the soundwave front
has become virtually a flat surface. The area in
which the spherical surface are still sharply curved
is described as the near field and that in which the
sphencal surfaces have fiattened to a level plane s

s |
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described as the far field. The sound pressure
decreases in reverse proportion to Increasing
distance from the sound source. With gradient
microphones a role is played by the curvature
of the wave front Closer proximity to the sound
source causes a particularly marked rise in repro-
duction of the lower frequencies (proximity effect).

Sound Pressure

Any solid body moving through a resiliently ductile
or shapeable medium will generate sound waves.
These sound waves are designated by the sound
or excess pressure (sound pressure). Previously
the unit of measurement for sound pressure was
the ubar and today the international measurement
has been adopted of the Pascal (Pa). 10 ubar =
1 Pa. Human speech directed at a microphone
from a distance of approx. 1 m will generate a
sound pressure of approx. 1 pbar = 0.1 Pa.
If the microphone 1s approached to a distance of
about 10 cm it receives a noise pressure of
approx. 1 Pa. Particularly with headphones, sound
pressure levels are specified in dB. These are
related 1o the standardised audibie threshold of
2x10"Pa(0dB + 2x 10 ° Pa)

Sound Pressure Level
Charactenslic sound pressure level of a head-
phone is the sound pressure level at which an
electrical output of 1 mW is achieved. This is
measured with the aid of the artificial ear type
4153 from Bruel & Kjaer.

Supraaural (see "Acoustical Coupling™)

Supercardioid Characteristics

Maximum suppression of inlerference noise in
relation to spatally uriformly distributed noise 1s
offered by the hypercardioid microphone with a
directivity factor of 4. This has the disadvantage
of suppressing noise from 180° only by 50%.
The Sennheiser supercardiold microphone has
been created from the attempt to achieve an
optimum belween the hypercardioid and cardioid
versions. This offers uniform suppression for 90
and 180" while nevertheless stillachieving. at 3.86,
virtually the same directivity factor as the hyper-
cardioid.

Symmetrical Microphone Connection

The microphones are connecled electrically to
amplifiers and tape recorders either in symmetric
or asymmetric circuit. With the symmetrical circuit
lhe two cores of the connecting lead are of
equivalent electrical value relative to the housing
of the microphone or the lead screening. As a
result of symmetric circuitry external disturbance
(e. g hum pickup) cannot affect the foliowing
amplifier even with long lead lengths and moderate
lead screening as this interference is exerted
uniformiy on both lead cores and cancels itself out.

Transmission Range

The transmission range s the frequency range
specified by the manufacturer as useful for sound
irradiation or pickup. The desired or rated frequency
response specified 1n relevant technical data for
the headphone or microphone in question applies
for the transmission range.

Wiring Circuit Designations

In the detailed descriptions of our microphones
you will find, the following codes: N. LM, K-2 or
to U.

The letter N designates thal the microphone is
fitted with a standard connector piug to DIN 41524
specifications and connected for low impedance
balanced connection to pins 1 and 3 to DIN 45594
specifications

This type of microphone can be connected wilh
up to 200 m of two-core screened cable to tape

recorders or amplifiers with iow-impedance inputs.
Inthe case of high-impedance inputs it is essential
1o interpose a step-up transformer at the amplifier
end of the cable

The letters LM designates microphones designed
for connection to medium and low-impedance
inputs on transistorised tape recorders The bridge
between pins 1 and 3 in the plug render these
microphones suitable for connecting to a wide
range of tape recorders.

The suffix -2 denotes that the microphone in
fitted with a symmetrically wired Tuchel piug to
DIN 41624 specifications. The letter U denotes
that the microphone is suitable for use with Cannon
connectors.

The foregoing wiring modes are depicted in the
wiring diagrams.




Which Sennheiser microphone is best for which recording? Vi

Which Sennheiser microphone for which users?

Choosing the correct microphone causes any
number of problems not only for the amateur but
also in some cases lor the professional. Whereas

the quality and features of any microphone
increase in proportion to the price. Higher
fechnology demands the deployment of greater

speech or music. If you have decided on one ¢
these particular applications you have a choice ¢—
several microphones. You willfind thal these sam

the amateur will frequently be looking for only one  production technology and this obviously costs — microphones also appear in other areas. Thijum
microphone for the most varied recording more money. If you initially check your require-  confirms that the microphone you have chosen
situations, the professional will often be seeking  ments against one of the three groups this will  also capable of fullilling its functions in othg
special-purpose microphones for the most varied  give you an approximate idea of what you need applications. In this Revue you will find a detailet—
range of tasks n sound pickup or transmission.  Atthis stage the decisive factoris whetheryouwish  description for each microphone. The followin
The following summary 1s intended to simplify  to make tape recordings or il you intend to  tables do not include “‘wireless' microphonel _
choosing the ideal microphone for all users. concentrate the use of your microphone on sound  and "test probe'" microphones.
Initially we have made only a rough division, based  transmission. Experts are well aware that an !
on a distinction between amateurs, semi- important criterion lor selecting a microphone is 1
professionals and professional users. Naturally  also the place where the recording is being made i
and whether you wish to transmit or pick up
N
A
p
t
t
f
|
Low Cost Medium Cost High Cost
Recording / Recording / Recording /
General Use General Use General Use
Speech / music Speech / music Speech Music
MD 200 MD 21 MD 21 MD 211
MD 400 MD 412 MD 211 MD 416
MD 402 MD 416 MD 419 MD 419
MD 412 MD 417 MD 421 profipower
MD 419 MD 441 MD 421
MD 441
MKE 10-3 + K 3" MKE 10-3 + K3~ ME 40 + K3*
ME20 + K3"* ME20 + K3* ME 80 + K3
ME 40 + K3* ME 40 + K3~ MKE 2002
MEB80 + K3 ME 80 + K3~
MKE 10 LM ME 88 + K3
MKE 10-6 MKE 10
MKE 40-6 MKE 10 LM
MKE 40-3 + K3* MKE 10-6
MKE 2002
MKE 40-6
MKE 40-3 + K3*

* optionally K 30 AV



Microphones for the semi-professional user

‘you have decided on one o

lications yo

u have a choice

Medium

Cost

s. You will find that these sam Recording use General use
appear in other areas Thi
g 1 aeoser Internal External Internal External
Revue you will find a detaile¢— - T — =t e
h microphone. The loliowinf ~ Speech Music Speech Music Speech Music Speech Music
ide "wireless” microphone
crophones.
MD 21 MD 211 MD 21 MD 211 MD 430 MD 416 MD 21 MD 211
MD 211 MD 416 MD 211 MD 416 MD 908 profipower MD 211 MD 416
. MD 417 MD 419 MD 417 MD 419 MD 416 MD 419 MD 430 MD 419
MD 419 profipower MD 419 profipower MD 417 MD 421 MD 908 profipower
- MD 421 MD 421 MD 421 MD 421 MD 421 MD 417 MD 421
MD 419
MD 421
| MKE 10-3 #+ K3*| ME20 + K3° MKE 103+ K3°| ME20+ K3 | MKE4U3 + K3°| ME40 +K3* | MKE40-3+ K3"| ME40+K3"
ME20 + K3~ ME40 + K3 MEZ20 + K3 ME 40 + K3* ME 40+ K3 ME BO + K3 * ME 40+ K3~ MEBD + K3~
ME 40 + K 3° ME 80 + K3" ME 40+ K3° MEBD + K3* | MEBD +K3" ME 80 + K 3*
MEBO + K3* MKE 2002 MEBD + K4* MKE 2002 MKE 40-6 ME 88 + K3~
MKE 10 ME 88 + K 3~ MKE 40-6
MKE 10 .M MKE 10
MKE 10-6 MKE 10 LM
MKE 2002 MKE 10-6
MKE 40-3 1+ K 3" MKE 2002
MKE 40-6
" optionally K 30 AV
High Cost
jh Cost | Recording use General use
—
ording / Internal External Internal External
leral Use - e —
— Speech Music Speech Music Speech Music Speech Music
Music
e —‘ MD 21 MD 211 MO 21 MD 21 MD 43( MD 416 MD 21 MD 211
MD 211 MD 211 MD 416 MD 211 MD 211 MD 908 profipower MD 211 MD 416
MD 416 MD 416 profipower MD 416 MD 410 MO 416 MD 419 MD 430 MD 419
MD 419 MD 419 MD 42! MD 419 protipower MD 419 MD 4.1 MD 908 profipower
profipower MD 421 MD 441 MD 421 MD 419 MD 421 MD 441 MD 416 MD 421
MD 421 MD 441 MD 441 MD 421 MO 441 MD 421 MD 441
MD 441 MD 441 MD 441
ME40 + K 3° eSS S T %
ME 80+ K 3° ME 80 + K 3" MKE 2002 ME 8D + K3~ ME 80 + K3° | MKE 42 ME 40 + K3 MKE 40-3 + K3*| ML 40+ K3~
MKE 2007 MKE 10 R MES88 +K3- MKE 40-3 + K3°| ME 80 + K3 ME 40 + K 3* MEBO +K3"
MKE 2002 MKE 10 R ME 40 + K 3" ME 80 + K3*
MKE 2002 ME 80 + K3° MKE 88 + K 3
MKE 40 R MKE 40 R
= CYEHN | B e - WES, | _
MKH 106 MKH 106 MKH 416 MKH 106 MKH 406 MKH 406 MKH 416 MKH 406
MKH 406 MKH 406 MKH 816 MKH 406 MKH 416 MKH 416 MKH 816 MKH 416
MKH 416 MKH 416 MKH 416 MKH 816 MKH 816 MKH 816
"f MKH 816 MKH 816
!
| optionally K 30 AV
| 9



Microphones for the professional user

Recording use
hot
ind

Internal External B
o1
Disc, TV, radio Film, Video Reporting Film, Video Concert performances Shoj
(Sync.) or disc |— {'c
Classical music Light entertainm. music| com- Classical music  Jight ententainm musy
mentary prt
Instrument Vocal Instrument Vocal Spreech Speech Music Speech Music  fInstrument Vocal Instrument Vocal {l\)J;)l
MD 441 MD 441 MD 416 |MD211 MD 211t MD 211 see MD 21 see MD 441 |[MD2t1 |[MD416 MD21107
MD 419 |MD 416 | MD 421 MD 421 play- MD 211 play- MD 441 |MD 421 |MD 4!607
MD 421 profi- MD 441 MD 441 back MD 214 back MD 441 | proh-
MD 441 | POWer MD 421 power (03
MD 441 MD 441 MD 441 ()9
- ¢ 12
i<
MKE 10 R MKE 10 Rf MKE 10R 1e
ME 80 + MK 12 + I ME 80 + 1;
K3 MH K3 -
1 ¢
T T
MKH 106 | MKH 406 | MKH 416 MKH 106 | MK 12 + MKH 416 | MK 12 + MKH 106 | MKH 406 1¢
MKH 406 | MKH 416 MKH 406 | MH MKH 816 | MH MKH 406 | MKH 416 1
MKH 416 MKH 416 | MKH 106 MKH 416 MKH 416 MKH 816 1
MKH 406 MKH 816 1
MKH 416 \1
MKH 816 JO
5
* optonally K 30 AV 1
1
1
General use 1
Internal External (
Concent. TV, radio (live) Theatre P A Reporting. P A Concenrt, TV. radio (live) (l
commentary = —
Classical music Light ententainment music discussion Classical music Light entertainm music
instrumen| Vocal (nslrument Vocal Instrument Vocal Instrument Vocal
MD 441 MD 211 MD 416 MD 416 MD 441 MD 430 MD 214 MD 908 MD 421 MD 441 MD 416 MD 416
MD 441 MD 421 MD 419 MD 908 MD 21 MD 416 MD 441 MD 421 MD 419
MD 441 profipower MD 416 MD 419 MD 419 MD 441 profipower
MD 421 MD 419 MD 421 MD 421 MD 421
MD 441 MD 421 MD 441 profipower MD 441
profipower MD 441
MD 441 MD 430
- — .
ME 80 + MKE 10 R ME 40 + MKE 42 ME 40 + ME 80 + MKE 10 R
K3* K3* MKE10R | K3* K3*
ME 80 + MKE 40R | ME 80 +
K3 ME 80 + K3+
K3* -
MKH 406 | MKH 406 MKH 406 MKH 416 | MKH 406 | MK 12 + MKH 406 | MKH 406 | MKH406 | MKH 406 | MKH 416
MKH 416 | MKH 416 MKH 416 MKH 816 | MKH 416 | MH MKH 416 | MKH416 | MKH416 | MKH 416
MKH 816 MKH 816 MKH 416 | MKH 816 | MKH 816 | MKH816 | MKH 816
MKH 816 ]

“ optionally K 30 AV
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DYNAMIC MICROPHONES

N

Sennhe|ser has been developing dynamic micro-
hones for a long tme They are rugged, reliable
nd easy to use and therefore the same principle

|

as been employed for a wide range of special

nodels.
or instance, many owners ol cassette recorders

ncert performances

hoose the supercardioid MD 402 or MD 412
icrophone models in prelerence to the less

professional microphones which usuaily accom-
pany these machines. Directional studio micro-
phones such as the MD 421 and MD 441 are in
permanent use not only in TV and radio stations
but also in recording studios and even by the more
discriminating tape recording amateurs. The
musician’s microphones "profipower” and MD 416
are favoured by an increasing number of well-

known singers and pop groups. The MD 430 PA
microphone is especially suitable for announce-
ments in noisy surroundings and the MD 321
probe microphone is ideal for pinpointing specific
noises at difficult to reach points in machinery and
equipment.

3

nusic :ghlenlenamm.musﬁ‘“n' Model Brief description Page
Vocal |Instrument| Vvocal EO, gesgRation . . . .

763 MD 441N Directional studio microphone withsmall Tuchelplug . . . . . . . . . . . . . . ... . ... .. 12

D211 |MD4ais [Mp2yy 0761 MD441-2 Directional studio microphone withlarge Tuchelplug . . . . . . . . . . . . . . . . . . .. ... 12

D441 |MD421 |Mpais 0762 MD 441U Directional studio microphone with “Cannon’'plug . . . . . . . . . . . . ... ... .. ... 12

MD4d1 |profi- 0342 MD421N Directional studio microphone with small Tuchelplug . . . . . . . . . . . . . . . . . . . .. ... 13

power 0331 MD 421-2 Directional studio microphone withlarge Tuchelplug . . . . . . . . . . . . . . .. . . . .. ... 13

MD 441 984 MD 421U-4  Directional studio microphone, black, with “Cannon"' plug . . . . . . . . . . . . . . . .. . .. .. 13

1253 MD421U-5  Directional studio microphone, black, with universal thread adapterand "Cannon’ plug . . . . . . . . 13

1912 MD 419N Directional dynamic microphone with small Tuchel plug 14

913 MD 419 N-T  Directional dynamic microphone with small Tuchel plug and swnch .................. 14

1914 MD 419 U Directional dynamic microphone with ““Cannon” plug . . . . . . . . . . . . . . ... 14

?915 MD 419 U-T  Directional dynamic microphone with "Cannon" plugand switch . . . . . . . . . . . . . . ... .. 14

1917 MD 417K Dynamic microphone with 6.3 mmtelephonejack . . . . . . . . . . . . . . .. ... ... .. 15

K408 51916 MD417LM  Dynamic microphone with 3-pin DINplug (LM) . . . . . . . . . . . 15

::;:2 1918 MD 417-6 Dynamic microphone with 3.5 mmtelephonejack . . . . . . . . . . . . . 15

1655 MD 412 K Supercardioid directional microphone with 6.3 mm telephone jackand2milead . . . . . . . . . . . . 16

1124 MD412LM  Supercardioid directional microphone with 3-pin DINplug (LM)and2mtlead . . . . . . . . . . . .. 16

1654 MD 402 K Supercardioid directional microphone with 6.3 mmtelephone jackand 1. 5mlead . . . . . . . . . .. 17

J J 10301 MD 402 LM Supercardioid directional microphone with 3-pin DIN plug (L(M)and 1.5mlead . . . . . . . . . . .. 17

5121 MD 402 U-Set +5mieadand “Cannon''plug . . . . . . . . . . 17

1790 MD 400 LM Dynamic directional microphone, supercardioid . . . . . . . . . . .. ... 18

1792 MD 400-6 Dynamic directional microphone with3.5mmyjack . . . . . . . . . . . . . . . ... ... ... 18

1791 MD 400 K Dynamic directional microphone with6. 3mmyack . . . . . . . . . . . . . . .. ... .. 18

1787 MD200LM  Dynamic microphone, omnidirectional . . . . . . . . . . . .. 19

1789 MD 200-6 Dynamic microphonewith3.5mmijack . . . . . . . . . . . ... 19

1788 MD 200 K Dynamic microphonewith6.3mmjack . . . . . . . . . . . 19

_0293 MD 211N Studio microphone withsmall Tuchetplug . . . . . . . . . . . . .. . ... 20

LTV, radio (ive) 0294 MD 211U Studio microphone with "Cannon”plug . . . . .. . . ... ... ... .. ... ....... ..20

oo 0291 MD21N Studio microphone with small Tuchelplug . . . . . . . . . . . . 20

Light entertainm music 0284 MD 21-2 Studio microphone withlarge Tuchelplug . . . . . . . . . . .. . .. .o 20

% 5119 MD 431 profipower “Set” musician's microphone with “Cannon'' plugand5mlead . . . . . . . . . . . . .. 21

instrument Vocal L1605 MD 431 profipower musician’'s microphone with "Cannon'plug . . . . . . . . . . . . . . . . ... .. .. 21

2064 MD 429 studiosound musician's microphone with “Cannon plug . 22

MD416 | MD416 {2063 MD 427 profisound musician's microphone with "Cannon”plug . . . . . . . . . . . . . . .. ... ... 23

MD421 | MD419 | 1120 MD 416 N Musician’s microphone withsmall Tuchelplug . . . . . . . . . . . . . . . ... ... .. 24

MD 441 | profipower| 1162 MD 416 U Musician's microphone with “Cannon'plug . . . . . . . . . . . .. . 24

MD42t 10313 MD 408 N Directional gooseneck microphone with permanently attached1.5mlead . . . . . . . . . . . . . .. 25

MD 441 11797 MD 908-0 Directional gooseneck microphone withscrewmount . . . . . . . . .. ..o 26

1798 MD 908 N Directional gooseneck microphone with small Tuchelplug . . . . . . . . . . . . . ... . .. .. 26

1799 MD 908 U Directional gooseneck microphone with “Cannon” plug . . . . . . . . . . . . . . ... .. 26

— 1005 MD 430-2 PA microphone withlarge Tuchelplug . . . . . . . . . . . . . . . 27

R 1006 MD 430-2-T  PAmicrophone with large Tuchel plugand switch . . . . . . . .. . .. ... ... ... 27

1259 MD 430-9 Shortversion PA microphone withlarge Tuchelplug . . . . . . . . . . . . . . . . ... ... .. 27

1262 MD 430-16-T PA microphone with 5-pin large Tuchelplugand speechbutton . . . . . . . . . . ... . . .. .. 27

1260 MD 430-18-T PA microphone with 5-pinlarge Tuchel plugandswitch . . . . . . . . . .. ... ... 27

— 1401 MD 418 U Conference microphone with “Cannon™plug . . . . . . . . . . .. .. Lo 28

5 | MKHa06 | mkH 416 | 0299 MD 214N Lavalier microphone with 10 mlead and small Tuchelplug . . . . . . . . . . . . . .. . .. .. 29

5 | MKH416 0966 MD 214 U-3  Lavalier microphonewith 10mleadand “Cannon” plug . . . . . . . . . . . . ... ... ... 29

3 | MKH 816 0295 MD 214-1 Lavalier microphonewith 1 mlead for SK1008 . . . . . . . . . . . . . ... 29

0300 MD 321N Probe measuring microphone with small Tuchelplug . . . . . . . . . .. . . . . .. ... ... .. 30
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Directional Studio Microphones

MD 441 N - MD 441-2 - MD 441 U

Frequency range: 30 to 20,000 Hz.
Directional characteristic: supercardioid.
Supercardioid, defies feedback.

Optimum protection against handling owing
to shock-mounted capsule.

Distortion-free transmission even under
highest sound pressure.

Ten different, switchable response curves.
Hum-bucking coil.

Built-in pop filter.

Quick-release clamp.

Over many years development of this top-of-the-
range microphone, the declared intention of
Sennheiser was (o achieve at least the electro-
acoustical  transmisston  characternstics ol
condenser microphones with a dynamic trans-
ducer system. Repeated blind listening tests have
proved that the objective has been achieved.
Owing to the pioneering use of diaphragm
thicknesses of less than 10 um for dynamic
microphones, the temperature-independent inter-
nal shock mount with low resonance frequency
and the almost uniform directional chart which has
beenachieved at all frequencies. the MD 44 1 is the
best dynamic directional microphone Sennheiser
has to offer There 1s no better available anywhere
in the world.

Recommended accessories

This microphone is intended especially for use in
radio and TV broadcasting. as a speaker’'s micro-
phone for top-grade PA installations, a vocalist and
instrumental  microphone  for  particularly
discnminating soloists and groups and for the fully
and semi-professional tape recording amateur.
A presence switch emphasises the area above
5 kHz

“Cannon”
piug

Small
Tuchel plug

Large
Tuchel plug

N

The all metal housing on all versions of the MD 44!
has a satin chrome finish, two coposing gri
surfaces are covered with a black ieather-typt
finish The microphone always inciudes a quick
release mounting in which the microphone can be
held either clamped or unclamped.

You will find the relevant technical data arg
differences between the varnous models in the
summary on pages 32 o 35

Frequency response curve
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| Directional studio microphones

MD 421 N - MD421-2 -

MD 421 U-4 - MD 421 U-5

%6000 Hz — —

MD 441

Frequency range: 30 to 17,000 Hz.,
pirectlonal characteristic: cardioid, low
acoustic feedback.
'Reduced handiing noise and no overload,
even at extremely high volume.
ve-step variable bass controll with the
D 421 N, MD 421 U-4 and MD 421 U-5.
um compensation coil.
Quick-rel clip.

jonallversions of the MD 44 This dynamic directional studio microphone was
e finish; two coposing grydeveloped some 20 years ago and still fulfils the
2d with a black ieather-typ stringent requirements of radio and TV broad-

one always includes a quick casting. * For example,

large gquantities have

which the microphone can birecently been exported in exploiting the USA

or unclamped.

markel. The deliberate rise in frequency response

relevant technical data arpabove 3 kHz results in a particularly brilliant
1 the various models in th standard of transmission and constituted a totally

321to 35.

new approach at the time, which still remains
equally as welcome today. At the low end of the
range a built-in bass equaliser allows adjustment
in five defined stages with the MD 421 N,
MD 421 U-4 and MD 421 U-5 version.

Smali
Tuchel plug

“Cannon"-
plug

% U

Large
Tuchel plug

Recommended accessories

This microphone is intended particularly for use
in radio and TV broadcasting, especially for
reporters and presenters, as a lecturer and
conference microphone in high-grade public
address systems and for the most demanding
vocalists and instrumentalists as well as for the
discriminating tape recording amateur.

The housing used for all versions of the MD 421
15 of impact-proof plastic, with the MD 421 N and
MD 421-2 in light grey, with the MD 421 U
in matt black. The MD 421 N and MD 421-2
includes as standard a quick-release clip which
can be changed in a moment for a fixed mount.
MD 421 U-4 black with Cannon plug

MD 421 U-5 black with adapter thread

and Cannon plug

data and differences between the
be found in the summary on

Technical
versions  will
pages 32 to 35.

Frequency response curves
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Supercardioid Directional Microphone
MD 419N -MD 419 N-T-MD 419 U - MD 419 U-T

3\

Frequency response: 30 to 15,000 Hz.
Directional characteristic: supercardioid.
Outstanding directivity.

Directional characteristics independent
of frequency.

Three switchable frequency responses.
Insensitive to handling noise.

Protective insulation.

The MD 419 is the ideal basis lor entering into
microphone recording technology at the
professional level. The advanced tape recording
amateur wishing to tape speech and music in high
quality above DIN 45500 specifications, even
under unfavourable acoustic conditions, will opt
for this supercardioid directional microphone. It is
low impedance to the same standard as the
capacitor microphones so popular in studio use.

Recommended accessories

The spring-mounted microphone system with its
supercardioid characteristics can thus be classed
among the directional microphones. The internal
suspension eliminales handling noises from the
microphone system. The MD 419 is equipped with
a three stage bass switch allowing elimination of
distortion at the microphone itself without any
need for a mixer desk. The MD 419 is therefore a
true directional microphone with supercardioid
characternistics

Itis supplied as standard with a quick-release cliT!

and stand connector with "/.", '/, and “ic
thread. The microphone connection is of the plute
coupling type. w

The microphone 1s available in the rtollowirfr
versions: MD 419 U with Cannon plug, MD 419 U-d
with Cannon plug and switch, MD 419 N witT
small Tuchel piug. MD 419 N-T with small Tuchec
plug and switch. 3
Technical data and differences between thiL
various models will be found in the summary orf

pages 32 to 35. <
(
Small “Cannon’
Tuchel plug plug

Frequency response curves

F'OOT an  The requirement lad own v DIN 45 500 apphes 10r Ihe toserance hed
i reen S n ' ' T T e T
Windscree Desk stands stands T ,_
(\ MZS 144 |
. i
( v j i : '
‘ - i ;i —+ b
MZW 421 MZW 441 MZT 441 B 1 i :
=y o——t s T
0 " MZS 210 ! {
- :»B - -
MZW 40 MZT 100 MZS 142 Jesited frequency respanse ol fhe
Flexible Adapters/ Basic lead
necks amplifiers L type
DA THL
DA7N
R TRIE ] DA7 NL
DAV S (-2)
MZH 21 KA 7-1(-U)
KA 7-U (-U)
M2S 211



mailto:12(Joe!il.f@tlil~ut:r'ICvrl

Supercardioid Directional Microphone
MD 417 K-MD 417 LM - MD 417-6

4000 Hz — ~——
1800018 =
~
f Frequency range: 50 to 15,000 Hz.
irectional characteristic: supercardioid.
o uperiative directivity.
irectional characteristics independent
f frequency.

rotective insulation.
nsensitive to handling noise.
Bass roll off switch.

adard yvithla quic‘:k—releaselclk‘[he MD 417 is the most desirable basis leading up
for with /", 1/." and “/glo afully professional microphone for the dedicated
1one connection s of the plufape or sound film amateur looking for a directional

microphone with good characteristics. Its broad
s avalable in the iollowinfrequency response fulfils the requirements laid
with Cannon plug, MD 419 U-down in HiFi standard specification DIN 45500.
and switch, MD 419 N wifThis directional microphone displays supercardioid
4D 419 N-T with small Tuchecharacteristics and therefore absorbs most of the

sound coming fromthe front. Thisclearly eliminates
d dfferences between thundesirable extraneous noise, for example from
be found in the summary ofilm or sound recording equipment, ensuring

MD 417

The resiient mounting of the actual transducer
system eliminates most of the handling noises
when used as a hand microphone. A swilchable
filter permits roling off of the lower frequency
response range, a particutarly useful feature for
speech recording. The MD 417 microphone is
available with three different types of plug coupling
The MD 417 K with 6.3 mm jack, MD 417 M with
3-pin DIN plug, MD 417-6 with 3.5 mm jack.

The microphone s fitted with a quick-release clip
with /" thread. A collapsible desk stand is also
supplied as standard.

The technical data and differences between the
various models will be found in the summary on
pages 32 to 35.

gatisfactory recording even under difficult
conditions.
“Cannon”
plug
%7,
3 Recommended accessories Frequency response curves
Winds Floor @ b rogurement lad down in DIN 45 500 app ¢ Ihe (olsrance fheid
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Supercardioid Directional Microphones

MD 412 K-MD 412 LM

Frequency range: 50 to 14,000 Hz.
Supercardioid characteristics.

Built-in speech/music switch.

Fixed 2 m connecting lead.

Suitable for all type recorders with low-
impedance and medium-impedance inputs.

The appearance and the design of the studio
microphones MD 441 and MD 421 are
synonymous with high quality Ambitious audio
amateurs throughout the world were looking for a
less costly microphone with similar looks and at
least the strict performance requirements laid
down in DIN 45500. The MD 412 supercardioid
directional microphone was developed to fill this
need. Owing toits intended use, particularly for the
amateur, Sennheiser placed paricular emphasis
on achieving a distinct directional pattern in order
to eliminate undesirable background noise as far
as possible. The windscreen which is also
supplied as standard can be used as a further
measure to guard against undesirable wind noise
when recording in open air conditions. The integral
speech/music switch finally eliminates the low
frequency rises otherwise caused by close talking
distances and which is typical for all directional
microphones.

Recommended accessories

‘el

up
-

The housing of the MD 412 is in matt black impact-
proof novodur plastic. Included as standard is a
matt black desk tripod with a microphone mounting
which can be detached and fastened to any floor
stand with /"' thread. The yellow expanded foam
windscreen is also included as standard.

The technical data and differences between the
various models will be found in the summary on
pages 32 to 35.

Frequency response curves
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Supercardioid Directional Microphones

MD 402 K - MD 402 LM - MD 402 U-Set

.1_

requency range: 80 to 13,500 Hz.
percardioid characteristic.
|-steel housing.

iuitable for connection to all tape recorders
th low-impedance or medium-impedance

iputs.

finually all cassette recarders and the simpler tape
acorders always include a microphone as
fandard. Unfortunately the accompanying micro-
hones are very often of very simple construction
thich rapidly takes away the pleasure which
hould be experienced when making your own
gcordings by microphone. Sennheiser intend to
revent this disappointment by means of a
easonably priced high-quality microphone with
iupercardioid directional characteristics:  the
AD 402 produces amazingly good quality
ecordings also on simple cassette recorders and
iven in an unfavourable acoustic environment. It
iuppresses interference noises and concen-
rates on picking up the useful noise The all-steel
Jousing renders this microphone extremely
ugged and reliable, so that it is extremely simple
0 operate, even for the unpractised amateur.

L

The housing of the MD 402 consists of an alu-
minium-sheathed or steel tube incorporating the
dynamic transducer system in the front end
protected by a chrome-plated speech aperture
guard and at the rear end the 1.5 m connecting
lead is protected against damage by a space-
saving anti-kink sleeve. A special version of the
MD 402 U-Set is provided with a Cannon
connector complete with a 5 m detachable lead.
All versions come complete with matt black desk
stand and the microphone mounting can be
detached and fitted to any floor tripod with
/" thread

The technical data and other differences between
the various versions will be found 1n the summary
on pages 32 to 35

Frequency response curves
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Amateur Microphone

MD 400 K - MD 400 LM

-MD 400-6

Frequency range: 60 to 13,500 Hz.
Supercardioid characteristic.

Complete with desk stand.

1.5 m connecting lead.

For all cassette recorders, sound film
projectors and sound film cameras with
medium-impedance inputs.

As with the MD 200 omnidirectional microphone,
the MD 400 directional microphone is also
suitable for the majority of cassette recorders,
sound film projectors and sound film cameras
available on the market It replaces the frequently
somewhat primitive standard microphone which
failed to produce recordings in the required
guality. In the MD 400, Sennheiser offers a
reasonably priced alternative combined with high-

Recommended accessories

MD 400 pyc

grade recording quality. its supercardioid
characteristics render it particularly suitable for
recording in acoustically unfavourable rooms
where there is a tendency to echo. It is also
suitable for use without any difficulty in the
presence of pronounced background noises, as it
screens interference noises coming from the side
and rear, so that ts maximum recording sensilivity
is directed towards the front. The housing of the

Frequency response curves

microphone 1s in novodur plastic. The 1.5 Mc
connecting lead is protected againzt damage tpr¢
an anti-kink sleeve (available in threc connectav.
versions: 63 mm jack plug, 3-pin DIN pluex
6.5 mm jack plug). This microphone 1s supplie mi

complele with a mati-black desk top stand. hc
Technical data will be found on pages 32 to 35. hi
m
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' Mzw2 Inciuded MZT 237
as standard
() e
\‘ MZS 235 MZS 210
¥ MZW 4161 Y ) ) _
i i o e
Flexible Ada;')_h_ers/ Boom Basic lead === == t 1
necks amptifiers type At ==5 T‘ ==
T T T
== T EEHHE E
| = I i e
. P 1 i s e e |
Included ! =t : =" EE i
as standard 1 I S o e 3
| mzs 211 gl “ y




i

s >

Amateur Microphones

MD 200 K - MD 200 LM - MD 200-6

requency range: 60 to 13,500 Hz.
irectional characteristic: omnidirectional.
somplete with desk top stand.

.5 m connecting lead.

“or all cassette recorders, sound film
yrojectors and sound film cameras with
nedium-impedance inputs.

MD 400

5 protected againat damage Projectors and scund film cameras currently
e (available in threc conneclvailable on the market are still being supplied with
n jack plug, 3-pin DIN plextremely simple standard microphones With
). This microphone 1s supplifnany amateurs this spoils the pleasure from their
aft-black desk top stand. obby owing to resultant poor quality With the
be found on pages 32 to 35, high-quality but reasonably priced MD 200

microphone, Sennheiser offers a sensible

novodur plastic. The 1.5}1031 of the cassefte recorders, sound film

|
Recommended accessories

MD 200

L §

alternative 1o these amateurs Owing to its low
handling noise sensitivity it is ideal for use-also as
a hand microphone. The omnidirectional
charactenstics of the MD 200 ensure that the
sound is picked up uniformly from all directions.
The housing of the microphone is of Novodur
plastic. The 1.5 m connecting lead is protected
against damage by an anti-kink sleeve (the

. & —

following connection possibiities are available:
6 3 rnm jack plug, 3-pin DIN plug, 3 5 mm |ack
plug). The microphone s supplied witt 4 matt-
black desk top stand as standard.

The technical data will be found on pages
321035

Frequency response curve
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Studio Microphones
MD 21 N - MD 21-2 - MD 21 U

Frequency range: 40 to 18,000 Hz.
Omnidirectional characteristic.
Insensitive to handling and wind noises.
Extremely rugged zinc diecast housing.

This classic studio microphone has probably been
used by most broadcasting presenters at some
time or another in their careers: the rugged design
features render it perfect for use in rough day to
day conditions,

For some decades this has represented the
standard for comparison In assessing dynamic
studio microphones in general, owing to its wide
frequency response with deliberate presence
emphasis above 3,000 Hz. Since its inception, the
reparr quota for this model has been less than
0.1%

The technical data and differences between the
various models will be found in the summary on
pages 3210 35
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MD 211 N-MD 211 U

Frequency range: 30 to 20,000 Hz.
Omnidirectional characteristic.

Insensitive to handiing noise.

No distortion, even at highest sound pressure
levels.

No proximity effect even at close miking
distance.

Quick-release clip.

The MD 211 was developed from the desire to
achieve a design slimmer and lighter than the
MD 21 but which afforded at least the same
excellent acoustical characteristics of that model.
The successful Tom Jones TV show has made
this microphone known throughoud the world. In
professional circles the small. slimline MD 211 is
regarded as a particularly versatile studio micro-
phone for high quality sound recordings The
omnidirectional characteristic prevents any voice

T
i min T~ OO0

distortion even at exiremely close speaking
distances.

The all-metal one-piece housing of the MD 211
IS in satin chrome finish. Standard equipment
includes a quick-release clip.

Technical data and differences between the
various models will be found in the summary on
pages 32 to 35.
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Musician’s Microphone »profijpovver« - » profipovver « set

L1 MD 431U

requency range: 40 to 16,000 Hz.

upercardioid directional characteristic

llows extremely high volume before feedback

urs.

ptimum damping of handling noise owing to
ring-mounted system suspension in

Il-metal housing.

um compensator coil.

hock-tested.

uilt-in impact noise filter.

uilt-in pop filter.

oiseless reed switch.

uick-release mounting clip.

uitable for connection to all musical

nstrument amplifier systems.

his is probably the first time that a microphone
anufacturer has incurred such considerabie

utlay to determine the genuine requirements of
the special microphone user and then to transform
hose efforts into a new purpose-built product

The '"taillormade’ frequency response pattern

se {with 10lerance field

epicted below was achieved only after numerous
comparative listening sessions with professional
musicians. It was thus possible to develop the

directional characteristic independent of frequency
80 that the much feared onset of feedback is
avoided even at maximum power. The shock-

NS

i"nounled system with metallic springs remains
unaffected by temperature ensuring together with
the built-in impact noise fiter, an extraordinarily
Eigh standard of handling noise damping. The

hock protection 1s in excess of the most stringent
requrements which might be imposed by the
user. For the first time in a rusican's microphone.
Sennheiser have answered the musician's wish
for a noiseless, interlocking on/off switch with the
aid of a reed conlact.

The all-melal housing of the "‘profipower™ 1s in a
matt-black anodised linish, giving the surface a

particularly durable protection against

hand

perspiration. The extremely rugged, interchange-
able cage surrounding the actual microphone
element is of a triple-layer special steel mesh.

The "profipower” is always accompanied as
standard by an adjustable and lockabte quick-
release clamp. The "profipower'-set is also fitted
with the particularly sturdy 5 m connecting lead
Technical data will be lound in the summary on

pages 32 to 35
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Frequency response curves
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Musician’s Microphone studiosowri/

MD 429

High-quality dynamic microphone for studio
operation.

Frequency range: 50 to 16,000 Hz.
Supercardioid directional characteristic.
Exceptionally insensitive to noise.
Extremely good feedback protection.
Shock-mounted system.

XLR connection.

The MD 429 “‘studiosound" is a dynamic soloist
microphone adapted specifically to the require-
ments in sound recording studios. It has been
designed in accordance with wishes expressed
by users in this area for a reduction in the near
effect which otherwise characterises directional
microphones. At the same time the pop sensitivity
has been reduced to a minimum. A further quality
leature is the superlative handling noise damping
which has been achieved by a costly shock-
mounting system

Recommended accessories

r
ar
St
E

{31
ol

The MD 429 s fitted with a 3-pin Cannon plug
connector. A quick-release clamp with thread
adaptor for mounting on stands with /", '/."" and
%/, x 27 G thread 1s included as standard. The
MD 429 is wired in symmetrical circuit and can
thus be connected either to symmetrical or to
asymmetrical equipmentinputs with animpedance
of no less than 1,000 ohms. The length of the
connecting lead can thus also be in excess of
100 m.

The diflerences between the individual models
and relevant technical data will be found in the
summary on pages 32 to 35

Frequency response curves
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Musician’s Microphone profisouric/

MD 427

mateur microphone with professional
ppearance.

uperiative transmission characteristics.
xceptionally free of feedback.

‘hock-mounted system.

‘“Cannon”
plug

The MD 427 "Profisound” is a dynamic musician's
nd soloist's microphone with outstanding sound
haracteristics. It displays very similar acoustic

— haracteristics o its sister-product in the range,
) e “Profipower”, and differs only slightly in
% ppearance. The transducer system is spring-
4 L

ounted to suppress handiing noises. The
‘Profisound" can be either handheld or stand-

{

'es

mounted in the vicinity of loudspeaker systems
withou! any difficulty. as the excellent directional
characteristics of this microphone ensure a high
degree of protection against feedback. It has been
designed lor rugged stage performance use and i1s
capable of absorbing the highest sound pressures
without blasting. The transducer system is
groteoled elfectively against falls or impact by a
Iriple-layer special steel mesh cage surrounding
the microphone element

As with all directional microphones the MD 427
displays close-talking sensitivity. Experienced
musicians know how to exploit this feature by
varying the sound in relation to the distance
between the microphone and mouth

The MD 427 is fitted as standard with a 3-pin
Cannon connector insernt. The standard equipment
also includes a quick-retease clamp which has a

“Cannon”

plug

thread adaptor for fastening on stands with /5",
'/, and "/," x 27 G threads.

The differences between the individual models will
be found in the summary on pages 32 to 35.

Frequency response curves
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Musician’s Microphone

MD 416 N - MD 416 U

3

Frequency range: 50 to 15,000 Hz.

Cardioid directional pattern allowing high
volume before feedback occurs.
Exceptionally insensitive to handling noise.
Built-in pop fiiters.

All-metal housing with shock-mounted system.
Hum compensator coil.

Quick-release clamp.

Suitable for connection to any musician’s
amplification system.

This medium-priced musician’'s microphone from
Sennheiser has many of the features of the
Profipower model described on page 14 For
instance, the frequency response of the MD 416 is
closely similar to that of the "Profipower” Its
insensitivity to mechanical impact is wirtually
unequalled. As a special protective measure
agamst explosive sounds and breathing noises a
canary yellow pop filter attaches to the front to act
in conjunction with the built-in pop filter.

Recommended accessories

The all-metal housing of the MD 416 1s machined
from soid brass with a durable satin chrome finish.
A strong pressure-resistant steet mesh surrounds
the speech etement. The shock-mounted
suspension of the interior microphone system is
temperature-independent and imparts  the
excellent handling noise damping properties. The
MD 416 includes as standard the quick-release
clamp and the supplementary pop filter mentioned
above

The technical data will be found in the summary
on pages 3210 35
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Directional Gooseneck Microphone

MD 408 N

equency range: 50 to 15,000 Hz.
rdioid directional characteristic.
duces feedback.
n/Off switch.
1

equently it is necessary for microphones to be
ought up close to the person speaking while at
plug e same time leaving his or her hands free for
| her tasks. Here the gooseneck microphone is
e ideal answer. With the MD 408, Sennheiser
j1as created an ideal solution to this task which,
% rough a built-in On/Off switch this, permits the
4 icrophone to be switched off during speaking
uses. Al the same time the excellent directional
Mfect of the MD 408 N ensures that only the
ipeech of the speaker is transmitted without
Jicking up any of the surrounding noises.

“Cannon” |

L MD 408

The gooseneck and acoustic inlet of the MD 408 N
are of satin-chrome brass on a painted diecast
metal base with a */¢"" thread for mounting either
on a floor stand or for fixed mounting on a desk or
console. A microphone connector to DIN 41524
specifications protrudes to the back of this base.
The technical data will be found in the summary
on pages 32 to 35.
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Directional Gooseneck Microphone -
o
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Frequency range: 50 to 15,000 Hz. F
Cegrdlotd dlrectlon:—:ll characteristic. MD 908 s
Click-free reed switch. L E
Extremely insensitive to handling noise. . _F
Indevelopment of lhe MD 908 dynarmic directional - with 3-pin Cannon/XLR-3 connection.  Both " L r
microphone particular emphasts has been laid on have a rugged joint coupling with interchangeable Small Cannon” |
achieving a distinctive. uniform directional charac-  adaptors for © . “and . x 27 G threaded Tuchel plug plug %
tenistic. Together with the standard of insensitvity  stand mountings and are htted with a click-free a
10 interterence and the modern desigri which have  read type switch a
been achieved, this microphone is ideally suited  The resilient  microphone capsule mounting u
for virtually all lasks involved in public address  renders all versions extremely insensitive to c
broadcasting. The basic MD 908 model is fitted  handing noise and they are all fitted with v
with @ single hole maunting (10 mm bore) and  compensator coils against magnetic leakage fields C
1.5 miead with free ends It is particularly suitable  The surface of the entire microphone has been <
for instaling at control points, speech ponts finished in non-reflective black. [
speaker's podiuins and 11 vehicles [naddition tne  Technical data will be found in the summary on r
MD 908 Il gooseneck diractional microphone is  pages 32 to 35. f
also avalable with 3-pin screw-lype cornection L
lo DIN 41524 specification and the MD 908 U |
!

Recommended accessories

Frequency response curves
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PA Microphones

MD 430-2 - MD 430-2-T - MD 430-9 - MD 430-16-T - MD 430-18-T

equency range: 200 to 10,000 Hz.
percardioid directional characteristic.
remely low feedback.

r use in particularly noisy environments.

“Cannon”
plug : ;
the passengers. This 1s just as important for

ivals and departures at railway slations and
ports. A particular difficulty arises owing to the
avoidable noise levels generated by the modes
transport themselves as well as generally
ithin the terminal buildings and on railway

%

4 45 i i
9 all forms of public transport it is very important
ensure accurate and understandable information

ncourses and platforms, elc  Sennheiser

rveys have shown that this type of noise can be
yenetrated more efficiently by a frequency
‘esponse shaped appropriately in the lower
quencies and with a slight rise towards the
per frequencies than is the case with a straight-
e value. This is exactly the ideal frequency
‘esponse path displayed by the MD 430

!hecommended accessories

-9 -2 -2-T

In addition its extreme supercardioid directional
characteristic  ensures a clearly discernable
emphasis on the voice of the announcer relative to
surrounding noises The MD 430 therefore offers
the ideal solution for all PA announcing problems
in noisy ambient conditions.

The housing of the MD 430 is of fibreglass-
reinforced, impact-proof poyamide. The element
is provided with an expanded wind and pop filter
protection on all sides and to ensure maximum
durability this rmicrophone is available only with the
large screw-type Tuchel connection coupling.
The technicai data and differences between the
vanous versions will be found in the summary on
pages 32 to 35.

MD 430-2

MD 430-2-T

MD 430-9

MD 430-16-T

MD 430-18-T

with large Tuchel connector

with large Tuchel connector and
switch

shortened PA microphone with
large Tuchel connector

with 5-pin 1arge Tuchel corinector
and speech button

with 5-pin large Tuchel connector
and switch

es Frequency response curves
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Directional Conference Microphones

MD 418 U - MD 418 U-4

Frequency range: 200 to 10,000 Hz.
Supercardioid directional characteristic.
High-quality recording and sound reproduction
microphone system.

Rugged and reliable.

Increasingly criticism is being voiced by parti-
cipants at conferences of the conventional PA
systems with their penetrating and disruptive
noise. Obvious preference is displayed for a totally
decentralised transmission of voice at low volume.
This would require a loudspeaker to be positioned
in the vicinty of each participant. But why use a
separate loudspeaker? The Sennheiser solution to
this problem is the MD 418 U conference
directional microphone. It can be used alternately
as microphone and as speaker, for example all
conference participants are able to use this system
to engage in 2-way conversation.

Recommended accessories

The gooseneck and acoustic inlet of the MD 418 U
are of brass with a satin-chrome finish. The foot at
the lower end of the gooseneck carries a 3-pin
Cannon connector for connecting and fastening
the microphone direct to the special desk-top
mount TPS 400 U The MD 418 U-4 is also fitted
with a pilot lamp in the plexiglass collar of the
microphone to light up when the microphone is
switched on by means of the speech button.
Technical data and further differences between
the various modets will be found in the summary
on pages 32 to 35.
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Windscreen Desk stands Clamps StARdS
MZT 441
MZS 144
&
Fak
~
MZT 237
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Flexible Adapters/ Boom Basic lead
necks amplifiers type

| mzs2n

28




Lavalier Microphones

MD 214 N - MD 214 U-3 - MD 214-1

90"

vy

125 He — — 2000 Hz —
250 Hz 4000 Hz —
500 Hz ——~ 8000 Hx
1000 Hr - 16000 Hz —

quency range: 60 to 15,000 Hz.
nidirectional characteristic.
ock-mounted system ensures maximum
ssible handling noise damping.

quency response specific to application.

his special-purpose microphone 1s designed to
e worn around the neck and to produce exactly
Ye same quality of sound as a hand-held or stand-
Jounted microphone. This is rather more difficult
1an it may initially appear: the high frequencies
much attenuated by the time they reach a
licrophone suspended against the chest.
Infortunately the resonance of the chest tends to
mplify unduly the frequencies around 700 Hz.
he frequency range of the MD 214 therefore
lisplays two deliberate corrections: the dis-

In addition the insensitivity of such a Lavalier
microphone to friction and contact noises 1S also
very important. For this reason the MD 214
capsule has been spring-mounted on a patented
suspension system within the microphone
housing A very smooth non-reflective lacquer —
important for TV broadcasting purposes - has
been applied to the exterior of the metal casing.
Technical data and differences between the
various models will be found in the summary on
pages 32 to 35

“Cannon”
plug

\

% U

dvantage of high frequencies has been
ompensated by a sharp rise above the 2,000 Hz
vel. Over-emphasis of frequencies around
‘00 Hz has been compensated by a co-ordinated
awering of the frequencies Consequently, when
vorn correctly, the MD 214 produces exactly the
jame qualtiy as a microphone with a 3-line
‘equency range before the mouth of the speaker.

Frequency response curve
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Probe Measuring Microphone

MD 321 N - MD 321 V

Frequency range: 40 to 20,000 Hz.
Omnidirectional characteristic.

Pinpoint sound field scanning.

Acoustic inlet insensitive to temperature.

Recent increased awareness of environmentel
considerations has also led to most welcome
developments in the fight against noise pollution.
Clear regulations have already been laid down for
the permissible level of noise when working on
motor vehicles and machinery. The manufacturers
of such vehicles and machines are attempting to
reduce existing noise levels However, for this
purpose it is first necessary to pinpoint the specific
noise sources on these machine tools. engines,
motors, compressors and gearboxes. The MD 321
is particularly suitable for this purpose, as its long,
thin probe allows easy access 1o even the most
difficult places. The noise (s picked up through a
30 cm long tube with an outer diameter of only
8 mm. This probe tube thus does not interfere with
the sound field itself The small acoustic inlet at the
leading tip of the probe Is interchangeabile. For
practical use the signal emitted by the MD 321 can

MD 321V

be channelled by a suitable amplifier to a head-
phone — for example type HD 222 — in order to
allow aural assessment of the noises picked up.
For technical analysis it is advisable to connect the
MD 321 N to the UPM 550 universal noise level
meter, which has a 1 Volt output also suitable for
connecting this type of headphone for listening
purposes.

The technical data will be found in the summary on
pages 32 to 35

The prote measuring microphone MD 321\
similar to the MD 321 but also incorporates
amplifier unit. This makes 1t possible with the ait
a headphone (o hear the signal picked up by
microphone direct without interposing boog
amplifiers The ampiifier 1s powered by an integ
storage cell. A 6.3 mm jack socket can be ug
botti to connect up a GZN 406-3 plug-in pow
pack to recharge the storage cell and also
connecting up the monitor headphone. 1
integral power cell allows the unit to be opera
continuously for up to 4 hours and the recha
penod 1s 14 hours

Frequency response curve

Technical data

Frequency range: .

Acoustic principle. :
Direclional characteristic: . .

Minimum terminating impedance: . . . . . .
Amplification:

Maximumsoundpressure . . . . . . ..

Maximum output voltage into 100 ohm: . . .
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1 DYNAMIC
MICROPHONES

SUMMARY OF
ACCESSORIES

Dynamic microphones for professional and semi-

professional application.

' Dynamiic directional
microphones

* included as standard

M|crophone Pop and wind
model __ screens Deslctop stands
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Dynamic microphones with
uniform omnidirectional
characteristics
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Desk top stands !
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see microphone and camera connection guide
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ELECTRET CONDENSER MICROPHONES

Rp— |

Condenser microphones have ganed a justified
reputation for sound perfection to studio standards.
For example, any professional will confirm that the
lower diaphragm weight in this type of microphone
enhances the transient response. It is hardly
surprising that many an owner of medium-priced
dynamic microphone nurses an ambition to buy a
condenser microphone sooner or later. Until now,
the high price of a really professional condenser

microphone has too often rendered it a mere pipe [
dream.

With our range of Electret Condenser Micro- Ot
phones, Sennheiser has brought the advantages

of the transducer principle right into the reach of 1
the medium-priced class These advantages J
include, for example, the lower diaphragm weight
with resultant benefits to the transient response
and handiing noise sensitivity, the smaller
dimensions and the uniformity of directional
characteristics at different frequencies Senn
heiser has been paricularly successful in
emphasising the benefits of lightweight dia-
phragms through use of the “'Back-Electret”
technology. The Sennheiser range of Electret
Condenser Microphones therefore slots ideally in
price and range of quality features belween the
dynamic standard microphones and the dynamic
studio microphones

- —

Part  Model Short Description
No.
1617 K3 N Handgrip/Powering Module with small Tuchel connectorplug . . . . . . . . . . . . . . . . . .. ..
1618 K3 U Handgrip/Powering Module with Cannonconnectorplug . . . . . . . . . . . . . . . .. .. . ...\
1901 K30 AV Handgrip/Powering Module with 8-pin plugto DIN45326 . . . . . . . . . . . . . . . . . . . ...
1313 K1 Handgrip/Powering Module with fixed 1.5 metrelead, plugto DIN 41524
1316 ME 20 Omnidirectional Microphone Module . . . . . . . . . . . . .. '
1317 ME 40 Cardioid Microphone Module . . . . . . . . .. i
1279 ME 80 Supercardioid/Cardioid Microphone Module . . . . . . . . . . . ;
1705 ME 88 Cardioid/Lobar Microphone Module . . . . . . . . . -
1685 MKE 10-3 Lavalier Clip-On Directional Microphone with AdapterforK 1, K3& K30AV . . . . . . . . . . . . .. 2
1980 MKE 40-3 Lavalier Clip-On Directional Microphone with AdapterforK 1, K3&K30AY . . . . . . . . . . . .. !;tl
1982 MKE 40-6 Lavalier Clip-On Directional Microphone with Cardioid Characteristic . . . . . . . . . . . . . .. 40/5;{2
1981 MKE 42 Directional Rod Microphone with Cardioid Characteristic . . . . . . . . . . . . . . . . . .. .. 40/95
1681 MKE 10-LM  Lavalier Clip-On Microphone with In-Line Battery and Standard LM Plug Connector . . . . . . . . AO/é t
1686 MKE 10-6 Lavalier Clip-On Microphone with In-Line Batteryand 3.5 mm JackPlug . . . . . . . . . . . .. 40/‘:
1940 MKE 10 R Lavalier Clip-On Microphone for SK 1010 and SK 1012 Mikroport Transmitter . . . . . . . . . . . .. L
1978 MKE40R Lavalier Clip-On Directional Microphone for SK 1010 & SK 1012 Mikroport Transmitter . . . . . . . . . T
1979 MKE 40-1 R Lavalier Clip-On Directional Microphone for SK 1008-3 & SK 1007 Mikroport Transmitter . . . . . . . . 5; ¢
[ 1419 MKE 10 Lavalier Clip-On Microphone for SK 1010 Mikroport Transmitter . . . . . . . . . . . . . . . . . .. ﬂ
1498 MKE 10-1 Lavalier Clip-On Microphone for SK 1008 Mikroport Transmitter . . . . . . . . . . . . . . .. .. .. ¢
1471 MKE 2010 Omnidirectional Screw-On Microphone for SK 1010 Mikroport Transmitter . . . . . . . . . . . . .. |
1848 MKE 2012 Omnidirectional Screw-0On Microphone for SK 1012 Mikroport Transmitter . . . . . . . . . . . . .. ‘:

1472 MKE 4010 Cardioid Screw-0On Microphone for SK 1010 Mikroport Transmitter . . . . . . . . . . . . . . . . .. '
1849 MKE 4012 Cardioid Screw-On Microphone for SK 1012 Mikroport Transmitter . . . . . . . . . . .. . . . .. -
1382 MKE 2002 Binaural Microphone for Dummy Head Stereo Recording . . . . . . . . . . . . . . . .. .. . ...
1217 MKE 2002 Set Binaural Microphone for Dummy Head Stereo Recording with Plastic Head & CarryingCase . . . . . -
Summary of Remote-Powered Microphones . . . . . . . . . . . . .
Summary of Microphones with Built-In BatteryPowering . . . . . . . . . . . . . ... -
e TechncalData . . . . . . . . . . . . 46-4
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TELEMIKEK3N-K3U-K1-K30AV

Modular HiFi Microphone System for Electroacoustic and Sound Film

Modular System
[ELEMIKE

‘oday many Sennheiser customers are well aware
the popularity which has been achieved by
terchangeable lenses among discriminating
thusiasts for camera systems. This feature offers
e particutar advantage of allowing the most varied

s of lens to be used on the one camera body
r such diverse forms of photography as zoom,
ide-angle, tele and similar. A similar diversity
ists in sound recording technology and it is for
is reason that a modular system has already
jeen employed to adapt separale microphone
rips and heads to high-quality condenser micro-

ones. Sennheiser has now perfected just such
3 modular system within a price range more
j‘ccessible to amateurs: here the audio amateur
qeeds only one grip/powering module onto which
;n be screwed the microphone modules detailed
an this page.

rip/Powering Modules
3N-K3U-K1-K30AV

ch of the microphone modules described below
quires a power supply and an electronic circutt,
80 that the module incorporates a 5.6 Volt battery
giving more than 600 hours of operation. But the
‘audio amateur would naturally need only one of
hese.
What are the selection criteria? Only those persons
“really needing the higher audio voltage delivered
by the K 1 should opt for the asymmetric output
circuitry offered by this model. For all other
applications the symmetric output, the ptug-in
. bype connecting lead and the three-position bass
eduction switch are both useful and important.
In position 1 this switch holds the hifi frequency
response to below 50 Hz; in position 2 it causes a
eduction by 7 db and in position 3 a reduction by
<20 db at 50 Hz. The excellent low-end pickup of
1ese microphone modules can give rise to
disruptive handling, wind or impact noises under
“extremely unfavourable conditions, but these can
be filtered out with the aid of the various swilch
 settings without impairing human speech, the
Dasic frequency of which is around 100 Hz.
The K 3 N differs from the K 3 U in the connector
sed, a small 3-pin Tuchel plug on the former and
@ Cannon plug on the latter. The On/Off switch is
. .£ommon to all three grip/powering modules and
ncorporates an LED to display battery condition
- each time the switch 1s operated.

In developing the K 30 AV grip/powering module
Sennheiser has taken full account of the
requirements of those users wishing to use the
K 3 grip/powering modutle also in conjunction with
video cameras.

The circuit of the K 30 AV has been assembled
without transformers in order to suppress
interference from the deflection fields generated
in the video camera. A two-stage swilchable RC
filler ensures effective suppression of wind and
handling noises. The rolloff reduction at switch
setting 2 is 7 db and at switch setting 3 it is 15 db
(refalive to 50 Hz). The power supply is either

from the 5 6 Volt battery in the grip or oy remote
supply (+ 4 — + 15 V) via pin 8 of the 8-pin
connecting plug. An LED shows the operational
readiness when the microphone s switched on.
Retevanttechnical dataandall differences between
the various models will be found in the Summary
on Pages 44 —47.
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TELEMIKE Microphone Modules ME 20 - ME 40 - ME 80

Microphone Module
ME 20

The ominidirectional characteristic of this micro-
phone module simplifies the conduct of interviews,
as itis no longer necessary to point the mike back
and forth from speaker to speaker. Its insentivity to
handling noise is another useful feature. The
uniform all-around pickup sensitivity permits more
interesting highlighting of broadcasts owing to the
selective background noise level. Moreover,
where it is possible to use only one single micro-
phone - for example for a round-table discussion
in a quiet environment — this microphone head
offers the ideal solution.

—

Rated frequency response with talerance heid

Microphone Module
ME 40

The cardioid directional characteristic of this
microphone module is ideal for working in
acoustically unfavourable surroundings tending to
generate feedback and in the presence of high
ambient noise and reverberation. During inter-
views it permits a more selective emphasis of the
voice of the speaker from environmental noises.
However, a degree of dexterity 1s required of the
interviewer, who must ensure that the microphone
is always aimed at the speaker. Other typical
applications for this microphone include dubbing
of amateur film, voice transmission on small PA
systems, music transmission from amateur
groups and bands and even for the teaching of
elocution and language courses.

ME 40 Frequency Response Curve

"

Relevant technical data will be found in the Summary on Pages 44 —47.
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Microphone Module
ME 80

Combination of a supercardioid with a sholg
characteristic at frequencies above 2000
renders this microphone still more sensitive in
main direction of a acoustic intake. It 1s theref
suitable for use in those cases where
directivity of the ME 40 Module is no o
adequate. For example, this has led to widesp
adoption of this microphone module by live s
amateur filmmakers in conjunction with
MZG 802 and MZS 802 described overteaf.

The greater directivity of this microphone mo
guarantees even greater protection agai
feedback when used in PA systems.
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TELEMIKE ME 88
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Lavalier Clip on Microphones MKE 10-3 - MKE 40-3

——

1

1one Module  jicrophone Module
f a supercardioid with a shotg. o
al frequencies above 2000 pmbination of a cardioid characteristic with a
srophone still more sensitive infiotgun  characteristic at  frequencies abave
of a acouslic intake. It is theref@00 Hz renders this particular mlcrophone ideal
se in those cases where ¥ recording from even greater distances than any
e ME 40 Module is no fonf the modules descnbed so far. Wilhoul‘any
xample, this has led to widesprxaggeration it may be claimed that this micro-
microphone module by live safione module offers the audio amateur similar
iakers in conjunction with pe to the facilities available to the p(ofesgonal
AZS 802 described overleal.  8ing the MKH 816 URF condenser microphone.
sctivity of this microphone moghe extremely low weight of only 84 gr and
/en greater protection agakpanded foam windscreen render this mike
rticularly suitable for use in this area. When used
\ conjunction with a sound camera its ability to
g’lppress camera noises will prove particularly
eneficial.

used in PA systems.

il

oHz

530Kz

OHz

8000 Mg

'y Response Curve "

ated frequency fesponse with tolerance linld MKE 383

MKE 40-3

MKE 10-3

The MKE 10-3 version has been developed for the
benefit of users of the Telemike system wishing to
power their MKE 10 with one of the K3 N, K3 U or
K 1 grip/powering modules. For this purpose the
3-metre connecting lead of the MKE 10-3 has a
collartype screw adapter which stmply screws onto
the grip/powering module in place of the other
mike modules to serve as a power source.

MKE 10-3 Frequency Response Curve
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MKE 40-3

The MKE 40-3 Clip-On Microphone has been
developed for owner of the Telemike system. It
can be worn inconspicuously and is ideal for
reporters, commentators and presenters -
especially in the presence of high levels of ambient
noise, which are screened by the directional
characteristic of the MKE 40-3.

The connecting tead of the MKE 40-3 is 3 metres
in length and fitted with a screw-type coupling
collar for connectingtoone of the K3N, K3 U, K 1
or K 30 AV grip/powering modules as a power
source.

Technical data and all differences are to be found
in the Summary on Pages 44 — 47.

MKE 40 Frequency Response Curve
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Lavalier Clip-On Microphones
Micromike - MKE 10 - MKE 10 LM - MKE 10-6 - MKE 40 - MKE 40-6

-

LM

MKE 10

The main advantage of clip-on microphones is
that the distance between mike and speaker's
mouth always remains constant irrespective of the
speaker's movements For example in the case of
discussion session the level needs to be set only
once.

Application of the electret technology has enabled
Sennheiser to aevelop these small, tugh-quality
but nevertheless economically priced Lavalier
chip-on microphones capable of withstanding
rugged operating conditions within their matt black
chromed all-metal tousing. The MKE 10 is
ommidirectional and the MKE 40 cardioid. The pop
protection feature itegrated within these capsules
can be further enhanced in difficult recording

conditions with the aid of a windcreen whichg
also included as standard. The basic versionsy
the MKE 10/MKE 40 can be connected directlygt
the inputs of all units of equipment fitted withgr
centre contact to DIN 45326 specifications i
powering a microphone. For all other equipme
connecting the battery adapters MZA e
MZA 10 U, MZA 10 N and the powering adapted
MS 10 Pand MS 10 T are avarlable With these fia
possible to connect the MKE 10 and MKE 40 a

plug connector.

|
o
4

MzZw 42

T
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Lavalier Clip-On Microphones
Micromike - MKE 10 LM - MKE 10-6 - MKE 40-6 - MKE 42 - MZM 10

-

£ S

dhr*’\ -

comply with the diversity of requirements of
tomers ranging from amateur to professional
h microphones are offered in a variety of
ions. The MKE 10 LM (3-pin standard plug
nector to DIN 41524 specifications in LM
uitry) and MKE 10-6 (3.5 mm right-angled jack)
fitted with a lead with integrated battery
pter for a 1.4 Volt mercury cell (RM 675). This
ery adapter is also fitted with an On/Off switch
the battery pack, which gives a service life in
ess of 600 hours. The 3-metre connecting
permits direct connection of both micro-
nes to live scund cameras. The -3 version is
ilable for using bolh microphones with the
ering grips K 3 N, K 3 U and K 30 AV In the
lemike System (see Page 39).

the aid of a windcreen whi
5 standard. The basic version:
E 40 can be connected direc

units of equipment fitted wi
to DIN 45326 specifications
rophone. For all other equip
> battery adapters MZA
\ 10 N and the powering ada
510 T are available With these
iect the MKE 10 and MKE 40
nedium impedance M-inputs
ow I1mpedance N-inputs,
Cannon variant with Tuchel-|

The MKE 42 is available for fixed nstallation on
stages, lecterns, etc. and can be coupied with a
tubular base (400 mm length) to form an attractive,
unebtrusive unit.

All MKE micrephones can be connected to the
batlery adapter (see Technical Data) with the aid
of an extension lead. A windscreenis also included
as standard with the MKE 10 and MKE 40 Lavalier
clip-on microphones. You will find the techntcal
data and all differences between the versions in
the Summary on Pages 44 to 47.

Magnetic Mount MZM 10

.This small, lightweight magnetic disc with a dia-

meter of only 32 mm is worn on a neck cord and
positioned below the garments wherever the
microphone 1s to be positioned. The powerful
magnetic force of the four magnets ensures a
secure hold also through thick fabrics. This
ensures that the atlachable microphone is always
held in the ideal acoustic position, 1. e centred
about 25 cm below the mouth

The microphones described on this page are
intended for wired operation. Slightly modified
versions for wireless operation in conjunction with
the Mikroport system will be found on Page 42




Microphones for RF Transmission

MKE 10 - MKE 10 R - MKE 10-1 - MKE 40 R - MKE 40-1 R

e cang

Microphones for
Wireless Transmission

We have reported overleaf on hardwired MZW 10
applications for the Lavalier clip-on/attachable
microphones. For many individual purposes,
however, it is important for the person wearing
this type of microphone to be able to move about
freely without being hampered by leads. You will
find the wireless Mikroport compenents for this
purpose in Group 6. The MKE 10 R and MKE 40 R
microphones are designed for connection to the
Mikroport transmitters SK 1010 and SK 1012,
where the power is supplied direct from the
transmitter. The chip-on or altachable microphone
| is clipped to the lapel, tie, dress neckline or

positioned on the clothing in conjunction with the
h magnetic holder MZM 10.

The MKE 10-1 or MKE 40-1-R microphones are
! designed for use in conjunction with the SK 1008
| Mikroport transmitter and fitted with a special
connecting lead for this purpose. Our service
technicals wili make the minor modification to the
Mikroport SK 1007 transmitter necessary for
operation of the MKE 10-1 or MKE 40-1 R.
Relevant technical data and all differences MKE 40
between the various versions will be found in the
Summary on Pages 44 -- 47

Plug-In Microphone Heads MKE 2010 - MKE 4010 - MKE 2012 - MKE 4012

e —

Plug-in microphone heads are needed to operate

the Mikroport transmitters SK 1010 and SK 1012, T
which will always be necessary where the Mikro-
port transmitter is used as a hand-held microphone
or as a transmitter worn suspended from the neck
and is to be handed easily on to the next speaker
The MKE 2010 and 4010 Plug-In microphones are
available for use in conjunction with the SK 1010
Transmitter and the MKE 2012 and MKE 4012
microphones for the SK 1012 Transmutter. The
MKE 2010 and MKE 2012 display an omni-
directional characteristic and thus pick up the
sound virtually uniformly from ail sides Their low MKE 2010 MKE 4010
sensilivity lo handling noise frequently permits
these microphones also to be used for children
with impaired hearing in their scholling as well as
in applications where no loudspeakers are being
used in the same room. If there is any danger of
acoustic feedback owing to use of speakers, the
MKE 4010 microphones (SK 1010) or MKE 4012
(SK 1012) are used. owing to their cardioid
characteristic, directed toward the mouth of the
person speaking whose voice is then emphasised
by contrast with the ambient noise

Relevant technical data and differences between
the various versions will be found in the Summary
on Pages 44 - 47,

-
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Binaural Stereo Microphones

MKE 2002 - MKE 2002 Set

MKE 10

Frequency response: 40 to 20,000 Hz.
‘Dutstanding recording quality with electret
sondenser microphone systems.

or binaural recordings on your own head or
using an artificial head.

somplete with battery power supply, one
battery charge lasting over 300 operating

When the RIAS radio station in Berlin broadcast
he first binaural drama “‘Demoliton” on 3rd
September 1973 and Sennheiser Electronic
simultaneously launched its first binaural demo
record, the broadcasting world suddenly pricked
up its ears. Since that time binaural stereo has
found a permanent place in stere¢o lransmissions
broadcast by radio stations throughout Western

MKE 4012

Germany. The spatial brillance and remarkable
acoustic perfection in direclivity and distance
render this system far superior to any other
lechnology in its field known today.

the same time, however, dummy head stereo
is quite simple: the binaural MKE 2002 stereo
microphone s inserted in the ears of a dummy

D

{

MKE 4010

S

MKE 4012

head or, even betler, in your own ears.
positioning the two condenser microphones
precisely at the point where the sound enlers the
€ar. Al this point the sound incorporates all
information needed for perception of direction and
distance, which you then record on a tape
recorder. When listening lo this recording at any
later date using open headphones as described
DN pages 54 to 60, the listener experiences
exactly the same sensations as if being present at
he original evenl. Sennheiser offers four demo
UISCS to anyone Interested in dummy head or
Dinaural slereo. *

Recommende acLessory \

MZW 2002 wicicts oo,

MKE 2002 SET

The MKE 2002 binaural stereo headphone 1s used
by amateur tape recording enthusiasts for
recording plays and concert music, by language
and music teachers, by industrial and commercial
companies to record important meetings, by
recording companies for recording long-play
albums and by broadcasting stations for documen-
taries and radio drama

The two high-quality condenser microphones are
mounted on the tips of an extremely lighweight
stethoscope. This stethoscope is linked by a
lightweight steel lead to the power pack
containing the 9 V battery cell (IEC 6 F 22), an
on-off switch and a pushbuiton to operate the
battery level display. The 3-metre connecling lead
is connected permanently to this powerpack and
plugged into a tape recorder. This lead carries a
standard plug connector to DIN 41525 speci-
fications wired to permit the MKE 2002 binaural
stereo headset to be connected to virtually all
conventional stereo tape recorders and stereo
casselle recorders. The operating manual is
accompanied by a connection handbook to
facilitate location of the correct wiring layout.

The MKE 2002 binaural stereo microphone is
designed basically to be worn on the human head.
For those wishing to use the MKE 2002 in
conjunction with a dummy head it is nece.ssary to
order the MKE 2002 set version as this is the unly
one comprising the additional dummy head ano
necessary carrying case as standard. For outdoor
recordings, even In only limited wind conditions,
the windscreen MZW 2002 is also recommended.
Relevant technical data will be found in the
Summary on pages 44 1o 47.

* Dummy head stereo
Dummy head stereo If
Simeon 2 research
Direct cutting in dummy head slereo

Frequency response curves
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Microphones with remote power supply

Clamps Shockmounts, Lead
i and desk and Filter, adapters
Windscreen Microphones quick-release floor stands Leads Powerpacks transformers receiversl
clips
MZW 10 MKE 10-1 SK 1008-3
MZW 42 MKE 40-1R
MZA 10
MZW 10° m&g:gn MZA 10N
MZA 10-U
SK 1010
MZw 42 MKE 40 R SicTiia
MKE 2010
MzV 10
MKE 4010
MZW 1010 SK 1010
MKE 2012
SK 1012
MKE 4012
. MKE 10-3 MKE 40-3
2
°
KA7U | MZN16P 48 MZF 802 U E
5
MKE 10-3 MKE 40-3
MZW 42 R U g
c
o
o
i
[
£
K 3N + ME 20 MZS 144 KA 1 MZN 16 P 48 MZF 802 3
TM 514 X B
MZW 30 K 3 N + ME 40 MZS 211 KA7 =
(=
MZw 201 K3 U+ ME 20 MZA 406 MZS 210 2
KA7U | MZN 16 P 48-U | MZF 802U 2
K 3U + ME 40 MzQ 415 MZS 415 5
E
K 3 N + ME 80 MZG 415 MZS 802 KA1 | MzN16P 48 Q"ﬁ’;ﬁ"‘; g
MZW 415 @
K 3 U + ME 80 MZG 802 MZT 105-1 KA7U | MZN16 P48-U | MZF802U
KA1 MZF 802
+ s
. K 3N + ME 88 MZT 237 KA 7 MZN 16 P 48 TM 514 X
K3U+ ME88 MZT 441 KA7U | MZN16P 48-U | MZF 802U
MZW 10° MKE 10-3 + K 30 AV
MZW 42 MKE 40 + K 30 AV
MZW 30 K 30 AV + ME 20 MZA 406 MZS 144
MZS 211
MZW 201 K 30 AV + ME 40 MzQ 415 MZS 210 MzV 10
MZS 415
MZW 415 K 30 AV + ME 80 MZG 415 MZS 802 MzZK
MZT 105-1 30 AV
* K 30 AV + ME 88 MZG 802 MZT 237
MZT 441

* included as standard




Microphones with built-in battery supply

Lead Clamps Shockmounts,
Fiter, ot , ~ and desk and Filter, Lead
transformers AL Windscreen Microphones quick-release floor stands Leads Powerpacks transformers adapters,
receivers clips recejvers
MZW 42 MKE 40-6
MKE 10 LM
MKE 10-6
KA 1 ZF 802
MZW 10° MKE 103 + K3 N A LRy
MKE 10-3 + 3K U
KA7U MZF 802 U
MKE 103 U
| KA1 | | MzFso2 |
MKE 40-3+ K3 N KA 7 TM 514 X
’ MZWw 42
MKE 40-3 + K3 U KA 7 MZF 802 U
. MKE 201
é ME 20 + K 1
AZF 802 U s
g ME 40 + K 1 E
B H
g MZW 30 K3 N + ME 20 Fi
c
8 KA1 E MZF 802 S
o SR MKE 403 N e B
8 KA7 8 2 TM 514 X €
NZF 802 8 K 3N + ME 40 £¢ §
M514 X T ga 5
g K 3 U + ME 20 KA 7-1° ES &
c o E o
5 85 MZF 802 U 2
\ZF 802 U £ K3 U + ME 40 MZS 14 KA7U ®= 5
= @
ke MzS 211 2
zZFso2 | E K 1+ ME 80 MZA 406 2
M514X g =— MzQ 415 Mz8 210 KA MZF 802 3
LubL 7 1 0 L
1ZF 802 U MEW §15 KN+ ME 60 MZG 415 MZS 415 KA 7 TM514 X E
IZF 802 ) KA 71" 8
M 514 X K3 U+ ME 80 MZG 80 MZS 802 KATD MZF 802 U @
1ZF 802 U I — MZT105-1 | kA1 MZF 802
KA7 TM 514 X
* MZT 237 - £
K3 U + ME 88 spdaliy 32 MZF 802 U
MZT 144 @ g—
| =
MZW 10 MKE 10-3 + K 30 AV ga;
5y, e [=%
o Q9
MZW 42 MKE 40-3 + K 30 AV Mz 10 5 e
(o]
MZK 85
W 50 K 30 AV + ME 20 30 AV
MZW 201
K 30 AV + ME 40 o
1 MZK
Mzw 415 K 30 AV + ME 80 802-1
* K 30 AV + ME 88
14
MZW 2002 MKE 2002  MzS T4
MZS 210
| —

* included as standard .

* included ag standard




ELECTRET CONDENSER MICROPHONES - TECHNICAL DATA
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Sennheiser MKH Range
RF CONDENSER MICROPHONES

The Sennheiser condenser microphones in using
RF circuitry are market leaders in so lar as their
electro-acoustical characteristics are concerned.
They have also distinguished themselves by their
remarkable resistance 1o climatic conditions over
many years of intensive use.

RF circuitry

By contrast with condenser microphones with a
conventional dc-bias, the RF circuitry in the
capsuleof acondenser microphone produces alow
impedance in the actual condenser transducer
element. The RF voltage across the transducer is
only in the order of 10 Volt instead of the high dc-
bias voltage which is otherwise necessary, this
voltage being generated by a noiseless oscillator
(8 MHz). The high operational reliability of the
microphone is atiributable to the capsule
impedance.

The principle of voltage matching is used in
connecting up both the Sennheiser condenser
microphones and dynamic microphones. There
are no adverse level or frequency response
effects between microphone and connected
equipment owing to the extremely low-impedance
circuits.

Power supply

Sennheiser offers condenser microphones for
both standardised powering systems, the audio
conductor and phantom powering. Both powering
modes permit the use of the same connecting
leads as in the operational dynamic studio micro-
phones. The power can be supplied by battery
adaptor or mains powerpack.

The 12 V audio conductor or AB powering offers a
simple method for the use of battery adaptors.
Mains powerpacks are generally available for the
48 V phantom technology. In studio use the
powering voltage is made available primarily from
the centralised mixing board.

AB voltage sources must be switched off when
dynamic microphones are connected up. Normally
phantom voltage sources can remain switched on
where dynamic microphones are connected.
Sennheiser use the method laid down in standard
specifications for identifying the powering mode:
for AB powered microphones the suffix T is used
and for phantompowered microphones the suffix
P in conjunction with the powering voltage.

The MKH 110 and MKH 101-1 low frequency
microphones deviate from the standard speci-
fication, these being powered asymmetrically via
special mains powerpack units.

Interference protection

Sennheiser condenser microphones display very
high output levels, which reduces the danger of
interference feedback by more than 20 dB by
comparison with dynamic microphones Conse-
quently it is not necessary to impose any specially
high symmetrical requirements for the connecting
leads

The microphones are also provided with
generously proportioned RF filters to prevent RF
voltage leaking into the microphone lead and at
the same time providing further protection for the
microphones against RF voltages. Consequently
such specidl measures as double screening of the
leads and RF-proof fittings are unnecessary even
under the most difficult operating conditions.

SENNHEISER MKH RANGE

".

SennheisercondensermlcrophonesforRFus_:
not incorporate any audio frequency transfor.
and are thus also insensitive to magneliclz
ference fields.

Owing to the extremely lightweight diaphrg
the microphones are also highly msensm\ﬁ
acceleration, i. e. handling noise. In mostc 4
isthus possible to usezhecondensermlcroph?g
without any spring shockmounts.

Sennheiser MKH range |
The MKH abbreviation designates all Senn
radiofrequency condenser microphones
standardised designations for powering using
P 48 have already been outlined above
addition the suffix letter U denotes a "Can
plug connector The suffix -3 denotes matt
fimsh by comparison with the basic finish in
nickel. The complete Summary will be foundi
following fisting.

MKH 406 Cardioid condenser microphone with (T) AB powering or (P) phantompowering . . . . . . . . . . . . . . .4
MKH 416 Supercardioid/lobe condenser microphone for (T) AB powering or
(P) phantom powering o 1
MKH 816 Shotgun directional microphone wnh Iobe charactenshc for (T) AB powering or (P) phantom powering
MKH 106 Omnidirectional condenser microphone for (T) AB powering or (P) phantom powering . . . . . . . . . . . ..
MKH 124 Clip-on microphone system with omnidirectional characteristic . s 2 x i 6 5 3 ® om
MKH 125 Clip-on microphone system with omnidirectional characteristic for AB powering (T) .
MKH 126 Clip-on microphone system with omnidirectional characteristic for phantom powering (P) .
MKH 110 Low-frequency microphone with omnidirectional characteristic and expanded frequency rangeto 1 Hz .
MKH 110-1  Low-frequency microphone with omnidirectional characteristic and expanded frequency range to 0.1 Hz
Summary and Technical Data . . 561
L. Pt. Pt Pt PL.
No. Model No. Model No.  Model No. Model No.  Model
1560 MKH 406 T 1564 MKH416 T 1568 MKH 816 T 1593 MKH 106 T MKH 124
1561 MKH 406 T-3 1565 MKH 416 T-3 1569 MKH 816 T-3 1650 MKH 106 T-3
1562 MKH 406 T U 1566 MKH416 TU 1570 MKH816TU 1604 MKH 106 TU MKH 125 T
1563 MKH 406 T U-3 1567 MKH 416 T U-3 1571 MKH 816 T U-3 1649 MKH 106 T U-3 MKH 125 T-3
1188 MKH 406 P 48 1186 MKH 416 P 48 1190 MKH 816 P 48 1285 MKH 106 P 48 MKH 125 TU
1512 MKH 406 P 48-3 1510 MKH 416 P 48-3 1514 MKH 816 P 48-3 1806 MKH 106 P 48-3 MKH 125 T U-3
1189 MKH 406 P 48U 1187 MKH 416 P 48U 1191 MKH 816 P48 U 1286 MKH 106 P 48 U
1513 MKH406 P48U-3 1511 MKH 416 P 48 U-3 1515 MKH 816 P 48 U-3 1807 MKH 106 P 48 U-3 MKH 126 P 48
MKH 126 P 48-3
, MKH 126 P48 U
Explanation: MKH 126 P 48-3
Model number without suffix = nickel finish with small Tuchel plug connector
U = nickel finish with Cannon plug -3 = matt black with small Tuchel connector plug 0372 MKH 110
U-3 = matt-black with Cannon plug connector 0373 MKH 110-1
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requency response: 40 to 20,000 Hz.
Nrectional characteristic: Cardioid
inti-feedback design.

gh signal-to-nolse ratio.
Jugged and extremely resistant to adverse
dimatic conditions.
ow sensitivity to handling noise.

fhe MKH 406 range of condenser microphones
pressure gradient designs with cardioid
aracteristics. The extremely lightweight, gold-
ipour-metallised  plastic  diaphragms  react
fistantaneously to transients. With this signal
Idelity the MKH 406 gives the sound engineer the
Jossibility of creating high-quality recordings of
ipeech and music in the studio. Additionally the

MKH 406 T

fluctuations renders this microphone ideal for
mobile transmission work, where the low handling
noise sensitivily offers an additional advantage.
The extremely low level of self-generated noise,
combined with the advantageous acceptance
angle of a cardioid microphone produces excellent
results when recording low level signals. The RF
circuitry ensures maximum immunity to electrical

ntom powering

Ixtreme resistance to moisture and temperature

and magnetic

interference.

The superlative

properties of the MKH 406 render it highly popular
both in the professional sector and for use by the
discriminating amateur tape recordist.

Technical data will be found in the Summary on
pages 56 to 59.

Frequency response curves
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Directional Studio Microphones MKH 416 - MKH 416 T - MKH 416 T-
MKH 416 TU - MKH 416 T U-3 - MKH 416 P 48 - MKH 416 P 48-3
MKH 416 P48 U - MKH 416 P 48 U-3

BQI; 2000 Hz ——
4000 Hz -
8000 Hz — —
16000 Hz — —

125 Hi)
250 Hey——
500 Me
W0 HE -

Frequency response: 40 to 20,000 Hz.
Directional characteristic: supercardioid.
Particularly low feedback.

Low proximity effect.

High signal-to-noise ratio.

Rugged and extremely resistant to adverse
climatic conditions.

Buiit-in pop filter.

MKH 416 T

have been limited to a figure which keeps
microphone sufficiently light in weight to en:
to be suspended for lengthy periods on a fish pg
for example for filming work.

Relevant technical data will be found in
Summary on pages 56 to 59.

The MKH 416 range of condenser microphones
combine the characteristics of pressure gradient
and interference microphones. The directional
pattern is supercardioid for the lower and medium
frequencies and adopts a lobar configuration at
frequencies above 2,000 Hz. This directional
characteristic  eliminates indirect sound 1o
guarantee perfectrecording even atlong distances.
However, this microphone is equally popular for

prevents the tendency to boom in the low
frequency ranges. The enhanced directivity by
comparison with a pure cardioid microphone
offers the user greater benefits under even the
most difficult acoustic conditions, so that this
microphone has proved particularly popular for
use in chat shows, for example. Reporters value
the MKH 416 for its low sensitivity to popping and
its mechanical stability. Increased directivity

close-range distances, as its small proximity effect

Recommended accessories

combined with extension of the directional tube

Frequency response curves
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Directional Studio Microphones MKH 816 - MKH 816 T - MKH 816
MKH 816 TU - MKH 816 T U-3 - MKH 816 P 48 - MKH 816 P 48-3

MKH 816 P 48 U - MKH 816 P 48 U-3

T-3 -
8-3 -

emely inse

nsitive to feedback.

h signal-to-noise ratio.
ed and extremely resistant to adverse
atic conditions.

ited to a figure which kee
fficiently light in weight to enah
:d for lengthy periods on a fish

long recording distances.

uency response: 40 to 20,000 Hz.
nal characteristic: lobar.

MKH 816 range consists of shotgun micro-
nes offering an extremely high standard of
ctivity. By combining the interference and

MKH 816

Special measures have been incorporated to
ensure that the MKH 816 is impervious to wind
and pop noises. Nevertheless it is advisable to

Relevant technical data will be found in the
Summary on pages 56 to 59.

filming work. _dient principles it has been possible to achieve  use the windscreens available in the standard
nical data wil be found inSpagically lobar directional characteristic. The  range of accessories for outdoor recording or in
ages 56 0 59. H 816 picks up primarily the direct sound and  fast panning situations The low leve! of selfnoise
refore reduces echo and interference, even at  of RF condenser microphones is particularly
nsiderable distance from the sound source, to  important for picking up low sound levels at long
r higher degree than, for example, cardioid  distances. It is for this reason that this microphone
rophones. This microphone I1s used particularly  has frequently resolved the most difficult recording
e TV and film industry where it is essential for ~ problems while still producing the highest sound
microphone to remain out of shot or where the  quality. Typical applications for the MKH 816 are in
rophone placement might impair freedom of  sports braodcasting, studio recordings, outdoor
vement of the cameras. filming and in the recording of animal noises.
Irves ecommended accessories Frequency response curves
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Studio Microphones MKH 106 - MKH 106 T - MKH 106 T-3 - MKH 106
MKH 106 T U-3 - MKH 106 P 48 - MKH 106 P 48-3 - MKH 106 P 48
MKH 106 P 48 U-3

|

Frequency response: 20 to 20,000 Hz.
Omnidirectional characteristic.

Low self-noise level.

Suitable for high sound pressures.

Rugged and extremely resistant to adverse
climatic conditions. MKH 106 T
Extremely insensitive to handling noises. L

The MKH 106 range of condenser microphones  humidity conditions, low self-noise levels, high
incorporate pressure transducers to produce an  dynamic range and maximumimmunity to electrical
omnidirectional charactenstic. This ensures that  and magnetic fields. The short length combined
the tonal quality and volume are totally independent  with small diameter of all MKH microphone renders
of the microphone positioning relative tothe sound  them ideal for use whenever unobtrusiveness is
source. Moreover there is no change whatsoever  essential.

in the tonal quality reiative to the distance fromthe  Relevant technical data will be found in the
sound source. The same applies to the immediate ~ Summary on pages 56 to 59.

vicinity, where the low pop sensitivity eliminates

any problems in close miking. The MKH 106 is

ideal for use wherever it is not necessary to

reduce noise interference and also where there is

no danger of acouslic feedback. These micro-

phones are particularly popular for use in recording

and broadcasting studios and offer a number of ]
important advantages, including a high standard of

reliability, even in unfavourable temperature and E

Recommended accessories Frequency response curves 4
. Floor stands/
Windscreen Desk stands Clamps oo i
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T-3- MKH 106 Clip-on Microphone Systems MK 12-3 - MH 124 - MH 124 T - MH 125 T-3 -
MKH 106 P48 P4 MH 125 T U - MH 125 T U-3 - MH 126 P 48 - MH 126 P 48 U -

MH 126 P48

: . ol
j J 1 MH 124

MZW 12
MZW 12

2q uency response: 40 to 20,000 Hz.
nnidirectional characteristic.

igged and extremely resistant to adverse
matic conditions.

yisible” clip-on microphone. MK 12-3
jensitive to handling noise.

e small MK 12 microphone with a diaphragm  The MK 12 can be connected directly with the
imeter of only 6 mm is particularly suitable for ~ SK 1007 studio pocket transmitter. For hardwired
g in TV studios, for MCs and quiz masters, for  operation the MK 12 is coupled with the MH 125
ge actors and for use in interviewing. The  or 126 amplifier and can thus be powered from
pustic characteristics are ideal for the stringent A - B or phantom powering sources. The link
quirements imposed in studio operation. In  between the MK 12 and amplifier can be extended
gcordance with its intended application the micro-  to 20m. The MK 12 alsoincludes a small expanded
1one is of the pressure transducer type and is  foam windscreen as standard.

ensitive to handling noise. The frequency  Relevant technical data will be found in the
Bponse rises continuously above 1,000 Hz to  Summary on pages 56 to 59.

impensate for the loss of highter frequencies

sed by the manner in which the microphone 1s

urves ecommended accessories Frequency response curves
' Windscreen Desk Floor stands/
esk stands Clamps Soom
MZW 12 i
Included as
standard
Powerpacks Filters/adapters/ Connection a8
amplifiers cables 50 1 -
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Low-Frequency Microphones
MKH 110 - MKH 110-1

Frequency response:

MKH 110: 1 to 20,000 Hz.

MKH 110-1: 0.1 to 20,000 Hz.
Omnldirectional characteristic.

For audible sound and infrasound.
Extremely wide temperature range.
Rugged and extremely resistant to adverse
climatic conditions. MKH 110
Low sonsitivity to handling noise.

The MKH 110 and MKH 110-1 low-frequency  recording, both microphones have been designed
microphones are pressure transducers for special ~ for use at extremely low temperatures. These
applications. The radio frequency principle permits ~ microphones have been developed for special
the frequency range 1o be extended down to  applications and are not recommended for
almost 0 Hz. In accordance with special user  recording of speech or music, because trans-
requirements the frequency scope ofthe MKH 110 mission could be impaired through nfrasonic
has been designedto range from 1 Hzto 20,000 Hz  disturbance. By contrast with the microphones
and of the MKH 110-1 from 0.1 Hz to 20,000 Hz.  used in studio work, the powering via special
To match the applications the MKH 110-1 has  mains powerpacks is also asymmetric. When
been reduced in sensitivity by 20 dB by  connecting amplifiersin series care must be taken
comparison with the MKH 110. In conjunction with  to ensure that the low-frequency output carries dc
this, however, the modulation limit has been  voltage. This dc can be blocked to the next unit in
increased from 20 Pa to 500 Pa. Owing to the  accordance with the requirements down to the
special requirements imposed in outdoor use, for  lower limiting frequency.

example in aeronautical research and forinfrasonic  Relevant technical data will be found in the

Summary on pages 56 to 59.

Recommended accessories Frequency response curves
, Floor stands/
Windscreen Desk stands Clamps boom
MZW 30 MZT 105-1 M2S 415 MZQ 415 | M2s 144
e
MZG 415
MZT 441 Y
MZT 237 MZS 210
MZA 406
%[ % MZS 235
H
Power- Filters/adapters/ Connection
packs amplifiers cables
MZN 16 X KA 1 Aw | —l
] |
v
’ KA 7 ] . p—— (e ey T
m /1/‘:—' EEp—————T (S
10 —
MZS 211
—Hz - g 1 10
MZH 142
MZH 21 Jorance hesd] MKH 110-1
Crmmr I g y the ginas test cortificate meassured lrom 40 1n 20,000 Hz.
Inthe 0 1 to 40 Hz area the iequency reSpeNse IS Menitered by a patenphone measurement
_4/




Microphones for A-B powering to DIN 45595

MK 12-3
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Microphones for phantom powering 48 V to DIN 45596 specifications
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RF CONDENSER MICROPHONES - TECHNICAL DATA
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iF CONDENSER MICROPHONES - TECHNICAL DATA
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HEADPHONES AND HEADPHONE/MICROPHONE COMBINATIONS 4

Today Sennheiser Is the leading manufacturer in
the field of HiFi stereo headphanes. Sennheiser
patent 1537700 was filed on the 4. 11, 1967 and
granted on 4. 11. 1976. Based on this copyright
alone, well in excess of two million HD 414 open
stereo headphones were manufactured and
marketed throughout the world. No other HiFi
stereo headphone has as yet achieved anything
like this figure. To secure and expand upon this
success Sennheiser has in recent years created a
wide range of stereo headphones from the budget
priced version right through to the electrostatic
top of the range models. Attention has been
concentrated on the "‘open'' headphones, which
are particularly acoustically neutral and supremely
suitable also for the reproduction of dummy head
binaural recordings.

Part  Model

No.

5117 Unipolar 2000 set
5118 Unipolar 2000 set X
1336 Unipolar 2000
5130 Unipolar 2002 set
5131 Unipolar 2002 set X
1817 Unipolar 2002
1664 HDI 430

1123 HD 424

1659 HD 420

0102 HD 414

2067 HD 410

1330 HD 400

1948 HD 40

2061 HD 40 TV stereo
1953 HD 40 TV mono
1952 HD 40 TV-6

2069 HD 230

1234 HD224 X

1844 HD 222

1963 HDI 234 HiDyn
1961 Sl 234 HiDyn
1537 SZ1434

1299 HDI 406

1314 Sl 406

5084 HD 4004

5142 HD 4004 PX

5126 HD 4004-6

1668 HD 430-9

1164 HD 424-9

1663 HD 430-9

0792 HD 414-9

1400 HD 400-9

1845 HD 222-9

0101 HD 412

1887 HME 1019

1600 HMD 414-6

1378 HMD 224 X
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PX 1 Universal Jack Plug

Despite the variety of headphone connecting
sockets on hi-fi equipment it is possible with the
new PX 1 universal jack plug to connect up all
dynamic Sennheiser headphones to both Cube 5
and 6.3 mmjacksockets. The PX tis acombination
connector incorporating a Cube-5 plug when the
jack is removed. With the aid of this connector you
can use the most varied range of equipment with
one single Sennheiser headphone. Additionally
the mated interconnecting plug system permits
two or more headphones to be connected up to
one headphone socket.

Short Description

Electret headphones with control box and DIN standard loudspeakerplugs . . . . . . . . . . ..
Electret headphones with conrol box and lugs
Electret headphones without control box (supplementary headphone)
Electret headphones with control box and DIN standard loudspeakerplugs . . . . . . . . . . ..
Electret headphones with control box and lugs
Electret headphones without control box (supplementary headphone)
Optimum open hi-fi stereo headphones with jack plug
Open hi-fi stereo headphones with universal jack plug
Optimum open hi-fi stereo headphones with universal jack plug
Open hi-fi stereo headphones with universal jack plug
Open stereo headphones with universal jack plug
Open stereo headphones with universal jack plug
Open stereo headphones with universal jack plug
Open stereo TV headphones with universal jack plug
Open mono TV headphones with universal jack plug
Open mono TV headphones with universal jack plug
Enclosed hi-fi stereo headphones with universal jack plug
Enclosed hi-fi stereo headphones with universal jack plug
Enclosed hi-fi stereo headphones with universal jack plug
Infrared stereo headphones
Infrared stereo transmitter with universal jack plug
Infrared stereo supplementary radiator for St 234
Infraport stetoset headphones
Infraport mono transmitter
TV headphones with standard loudspeaker plug connector
TV headphones with universal jack connector
TV headphones with 6.3 mm jack connector
Optimum-open hi-fi stereo headphones with flexible suspension
Open hi-fi stereo headphones with flexible suspension
Optimum open hi-fi stereo headphones with flexible suspension
Open hi-fi stereo headphones with flexible suspension
Open stereo headphones with flexible suspension
Enclosed hi-fi stereo headphones with flexible suspension
Dynamic stickphone
Open headphone/microphone combination
Open headphone/microphone combination
Enclosed headphone/microphone combination
Summary and technical data




3INATIONS

Hi-Fi Electret Headphones

unipolar 2000 - unipolar 2002

unipolar

nipolar 2000

requency range: 16 to 20,000 Hz.

D pen electrostatic transducer principle.
Suitable for connection to all stereo sound

| sources with loudspeaker output.

| Control box for two unipolar headphones with

pptical overmodulation indicator.

The reputation for superiority, for use by the
hrofessionals, is aftached historically to both
condenser microphones and to electrostatic head-
nhones. Sennheiser endeavoured 1o ensure that
its first electrostatic headphones operated the
‘ppen transducer principle. In addition the high
oltage powerpack required for previous electro-
static headphones was to be avoided. Sennheiser
has resolved both of these problems with the
M unipolar 2000 hi-fi electret headphones, the firsl
open electret headphone in the world. After
thorough testing it was given the following
“Hassessment by the chief editor of the magazine

* 2 "'Hi-Fi Stereophonie”, Karl Breh:
. .0 "As no other predecessor, this headphone

. . generates a sound quality which can be

described as ample, spacious, transparent and
volatile while nevertheless remaining well-
defined and completely natural. Naturally a

. . .1 Oecisive role in the overall quality of this head-
. . phone is played by the large-area diaphragms.

The first-class workmanship is another note-
worthy feature.”

unipolar 2002

. ) Frequency range: 16 to 22,000 Hz.

Electrostatic two-way principle.
Suitable for connection to all stereo sound

* '} Bources with loudspeaker output.

Control box for two unipolar headphones with
N | visual overmodulation indicator.

gv contrast with the unipolar 2000, the 2002 is an
ecliostatic headphone which is enclosed about

Y egar and open to the back. For the first time in a
3 phone, the construction is based on an

-+ & CONSists of two
L * Medium an.

neﬁ?ﬁlanc two-way system without switching
ﬂystems"The concentric fayout of these two
RS In one plane ensures avoidance of the
a2k € unavoidable distortion attributable to
mmpagallon time and enhances the overall
me,
Inthis Mode of construction the diaphragm surface
Parts, the inner surface radiating
d high frequencies through the

8 ty of the air “padding™ of 0.5 mm. The outer.

‘ The sm,
e l“ ooth tra

ular diaphragm radiates the low frequencies.
nsition between these two systems

:I avoidance of undesirable response

eNsure tot
Tregularitie

unipolar 2000

The two electrostatic transducer systems in the
unipotfar 2000, with their extremely small oscillating
masses, convey undistorted reproduction of even
the finest sound structures. It is worth mentioning
that the highest frequency transmitted by the
unipolar 2000 is already well outside the human
listening range.

The HER 2000 control box required for the unipolar
is supplied in the “set" version with standard
loudspeaker jacks and in the “‘set X" version with
spade connector lugs.

Two unipolar electret headphones can be
connected to the HER 2000 control box, the
facility for the volume of one headphone to be
reduced by 6 or 12dB s by pushbutton control. The
maximum permissible level is indicated by one
LED per channel. Additionally a switch is provided
in the control box for optional headphone/loud-
speaker operation. The maximum switching
currentis 5 Amps, i. e. 100 Watts to 4 Ohms.
Relevant technical data for unipolar 2000 and
2002 will be found in the Summary on pages
80to 81.

HER 2000

unipolar 2002
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Optimum-Open Hi-Fi Stereo Headphones

HD 430

Frequency response: 16 to 20,000 Hz.
Optimum-open dynamic transducer system.
Extremely small cobalt-samarium magnetic
system.

Whirl-shaped diaphragms.

Weight approx. 194 g.

Break-resitant steel connecting lead.

This is the best in the dynamic range of stereo
headphones marketed by Sennheiser. Repeatedly
the headphone has been compared by product
reviewers ana by other audio experts with the
unipolar 2000. This is hardly a surprise, since the
extremely small mass of its whirl-shaped
diaphragms imparts a superlative transient
response to the HD 430. To this is added the
extremely small diameter of the powering system
assembled [rom cobalt-samarium magnets and
which measures only 16 mm. These minimal
dimensions ensure that the ear inlet is not
obstructed by acoustically disruptive surfaces
which might impair the sensation of unobstructed
hearing.

Sennheiser describes this innovatory system as
“optimum-open"'. The circumaural ear custions
in conjunction with the low overall weight and
nominal sealing pressure impart unparalleled
wearing comfort to the HD 430. In its simplest
terms this headphone offers an ideal combination
of all aspects, including tonal quality, wearing
comfort and design. It has therefore been no
surprise that it managed to achieve a leading
position among audiophiles throughout the world
within a few weeks of its introduction.

Relevant technical data will be found on pages
80to 81.

Fres
Op¢
Ney
Wh
Lar
We
Bre

The
of ¢

- he

Recommended accessories

HD 431

N N B 3
Connecting Connecting Headphone , Stereo | Infrared Control
lead chains connection control transmitter | units
° | f I B
e ~
. / *, o -
2 e[ NN RN
B & HZL 26-4 HZK 414-17 HZA 414 HZR 26-4
. HZL 26-7 (30-fold (3-lold HZR 26-13
Universal plug connector HZL 26-3 headphione headphone HZR 26-17
HZL 26-17 connacting conneclion) HZR 26-33
’ chain) HZR 26 PX |
|
HZK 414-17-1 |
(10-fald i
headphone ’
onnecting ‘
chain)
L | | | L
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HD 424

Open Hi-Fi Stereo Headphones

requency response: 16 to 20,000 Hz.
n dynamic transducers.
ew, lightweight magnetic system.
Irl-shaped diaphragms.
rge-area soft expanded foam ear cushions.
eight: approx. 115 g.
eak-resistant stainless steel lead.

/ HD 430

he HD 424 is the headphone which has, in terms
f quantity, achieved second place in the range of
eadphones manufactured by Sennheiser. It is a
urther development of our internationally
uccessful HD 414. With the HD 424, which in
addition to the well-proven whirl-shaped dia-
hragms, incorporates a new miniaturised magnet
ystem, it has been possible to achieve a further
mprovement in the frequency response as well
s more favourable performance in respect of
termodulation distortion.

e impedance of the new HD 424 is 600 Ohms,
hich is optimised for the headphone outputs in
conventional use today.

Its weight of 120 g ensures that the headphone
remains comfortable even after it has been worn
for hours. The headphone capsules can be moved
up and down the headband to lock into the ideal
position for the wearer, ensuring correct position-
ing directly inline with the ears, irrespecitive of
the shape of the wearer's head. The velvet-soft
expanded foam earpads with a diameter of 90 mm
distribute the very low contact pressure uniformly
over the entire ear surface.

Relevant technical data will be found on pages
80to 81.

HD

Control

Infrared
transmitter

® & e

Universal plug connector

Recommended accessories

HD 424

; 2 ]
Connecting Connecting Headphone Stereo Infrared Control
lead chains Connection control transmitter units

Wy | = Fen =T
HZL 26-4 HZK 414-17 HZA 414 HZRA 26-4
HZL 26-7 (30-fold (3-fold HZR 26-13
HZL 26-3 headphone headphone HZR 26-17
HZL 26-17 connecting connecting) HZR 26-33

chainy \ HZRA 26 PX

HZK 414-17-1 |

(10-fold

headphone

connecting

chain)




Optimum-Open Hi-Fi Stereo Headphones

HD 420

Frequency response: 18 to 20,000 Hz.
Optimum-open dynamic transducer system.
Extremely small cobalt-samarium magnet
systems.

Whir-shaped diaphragms.

Weight approx.: 129 g.

Break-resistant stainless steel connecting lead.

Here no wishes have been left unfulfilled. In its
major test report, the magazine "HiFi Stereo-
phonie” writes, among other things: "Comfort
extremely good, no distortion, excellent sound
definition. This is the dynamic headphone in the
upper middle class offering an extremely good
price to quality ratio.”

.
|

HD 420

The extremely small mass of the whirl-shaped
diaphragms imparts a superlative transient
response to the HD 420. To this feature is added
the extremely small diameter of only 16 mm of the
powering system manufactured with cobalt-
samarium magnets. This ensures that the ear inlet
is not obstructed by acoustically discruptive
surfaces which might impede the sensation of
open listening.

Sennheiser describes this innovation as "optimifhe
open’. The HD 420 offers an extremely

standard of wearing comfort. It is the headphiyin,
for the discriminating buyer who knows holhro
value modern design, wearing comfort §he

perfection of sound reproduction in W
measure.

Relevant technical data will be found on

80to 81. ac

< o@D A

Universal plug connector

Recommended accessories

Connecting
lead

Connecting
chains

Headphone
connection

—
Infrared
transmitter

Stereo
control

-S| = e

HZL 26-4 HZK 414-17 HZA 414
HZL 26-7 (30-fold (3-fold

HZL 26-3 headphone headphone
HZL 26-17 connecting connection)
chain)

HZK 414-17-1
(10-foid
headphone
connecting
chain)

HZR 26-4

HZR 28-13
HZR 26-17
HZR 26-33
HZR 26 PX




Open Hi-Fi Stereo Headphones

HD 414

uency response: 20 to 20,000 Hz.

n dynamic transducers.

ew, lightwelght magnet system.

irl-shaped diapragms.

rge-area soft expanded foam ear cushions.
eight: approx. 73 g.

Break-resistant stainless steel connecting lead.

o

.

scribes thisinnovation as “optim
D 420 offers an extremely
aring comfort. It is the head
inating buyer who knows
design, wearing comfort
sound reproduction in

e HD 414 has become an international success
the first 'open’” stereo headphone. The
incipleisbeing explotedby Sennheiserlicencees
roughout the world.
well-proven whirl-shaped diaphragms are
w also fitted in the HD 414. In conjunction with a
w miniaturised magnet system this optimises
acoustic conditions, i. e. a more balanced
quency response and further reduction in
termodulation distortions. The impedance of the
HD 414 is 600 Ohms which is thus adapted to
ventional headphone outputs in modern
quipment. Additionally it has been possible to

ical data will be found on

HD 414

reduce the weight of the HD 414 significantly to a
mere 73 g, a clearly discernible positive feature
particularly when the headphone is worn for long
periods.

The soft, air-permeable expanded foam ear
cushions and very low contact pressure of the
headband ensure that the headphone lies gently
against the ears. The headphone capsules slide
along the headband and can be locked in an ideal
position to adapt to any shape of head.

Relevant technical data will be found on pages
80to 81.

T Infrared Control

, © =2) cee@E A

| Universal plug connector

Recommended accessories

HD 414

Connecting Connecting Headphone l Stereo ] Infrared I Control
lead chains connection control transmitter i units
;s <o snn | -Tw |
HZL 26-4 HZK 414-17 HZA 414 HZR 26-4
HZL 26-7 (30-fold (3-fotd HZR 26-13
HZL 26-3 headphone headphone HZR 26-17
HZL 26-17 conrecting connection) HZR 26-33 |
chain) HZR 26 PX |
HZK 414-17-1 ‘
(10-fold
headphone
connecting
chain) J




Stereo Headphones

HD 410 - HD 410-6

=

Frequency response: 20 to 18,000 Hz.
Dynamic transducer principle.

600 ohm systems.

Superlight, only 80 g.

Plug-in lead connectors.

This is particularly popular with younger people,
with a limited budget. Nevertheless they still want
to have the tanefits of the traditional workmanship
and sound quality for which Sennheiser head-
phones are distinguished. Moreover the HD 410
is also suitable for universal use, as the connecting
leads are interchangeable. This means that this
headphone can also be modified at any time for
use as a TV stereo or TV mono headphone; al! that
is needed is to replace the lead, which in the TV
stereo version HZR 26-37 has a length of 7 m and
also incorporates a control unit. This permits
independent volume adjustment for the left and/or
right earphone.

Owing to its low weight and comfortable expanded
foam ear cushions, as with any other Sennheiser
headphone, the wearing comfort is optimised.
Even those music enthusiasts who prefer to
withdraw from the rest of the world for hours on
end to listen to their beloved music through the
HD 410 are hardly aware of the fact that they are
wearing a headphone. The HD 410 conveys the
total audible range with all nuances in bass and
treble that the music enthusiast may desire.

The HD 410is suitable for connecting to any sithe H
unit. It has a matt-black housing and chgation
yellow expanded foam ear cushions which ca#ea

the overall attractiveness of this headphone, y€ant
is also an ideal gift. Bxirer
The HD 410 is also available as a monitor

of the two capsules gives a rated impedant
300 ohms.
For relevant technical data see pages 80 to 8

' & e BT

Universal plug connector

Recommended accessories

HD4

n . I T
Connecting Connecting Headphone Stereo | Infrared Coqlrd
lead chains connection control transmitter units
4 4 .
t t — -
L R I |
HZL 26-4 HZK 413-17 HZA 414 HZR 26-4 [
HZL 26-7 | (30-fald (3-old HZR 26-13
HZL 26-3 headphong headphone HZR 26-17
HZL 26-17 connecting connection) HZR 26-33
chain) HZR 26 PX
HZK 414-17-1
{10-fale
headphone
connecting
chan
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Stereo Headphones

HD 400

——

faquency response: 20 to 18,000 Hz.
namic transducer principle.
0 Ohm systems.

pight: approx. 80 g.
sak-resistant stainless steel connecting lead.

he HD 400 is an ideal complement in the inter-  The entire audible range is conveyed with natural The housing of the HD 400 has a matt-black finish,
Jitionally renowned Sennheiser range of stereo  bass and transparent treble. The headphone  contrasting aftractively with the chrome yellow
adphones. It has been designed especially for  capsule elements can be adjusted and lock into  expanded foam ear cushions which are easily
g younger generation who want to own a head-  any desired position on the headband. The  washed with ordinary domestic detergents.

one of this quality at a reasonable price The  stainless steel connecting lead is extremely  See relevant technical data on pages 80 to 81.
paring comfort is exemplary, owing to the  rugged and well able to withstand large stresses.

gift. remely low weight of only 80 g. The velvet-soft ~ The impedance of 600 Ohms allows the HD 400

3 also available as a monitor Mpanded foam ear chushions are extremely 1o be connected without difficulty 10 any stereo

under the designation HD 4ipimfortable to wear and the audible impression s unit with the aid of the PX 1 unversal jack

3 35 mm jack connector and ly equivalent to natural free hearing. The HD 400 connector or with the standard loudspeaker

dis 0.9m i length. Parallel coul2®s not exert any contact pressure even after it  connector plug

ssules gives a rated impedandies been worn for hours on end.

suitable for connecting to any §

matt-black housing and ¢
ed foam ear cushions which g
whenever necessary. The addl
tern on the earphone cases inip
ictiveness of this headphone,

chnical dala see pages 80 to 8!

Recommended accessories HD 400

Infrared |  Contrd Connecting Connecting [ Headphone [ Stereo [ Infrared | Control

transmitter units lead chains | connection | control R} transmitter units
) T

=

BRI

U . (30-fold

niversal plug connector neadphone

connecling

chain) i [

|
. HZK 414-17-1 | [
(10-fold

headphone ‘

conrecting

J chaing

|




Stereo Headphones

HD 40

Frequency response: 22 to 18,000 Hz.
Open dynamic transducers.

Ideals price/performance ratio.
Extremely lightweight, only 60 g.
Excellent reproduction characteristics.
Pivoted earphone capsules.

With the HD 40 stereo headphone Sennheiser has
expanded the range of open headphones for
those customers wishing to obtain exceltent tonal
quality and perfect wearing comfort at a budget
price. The headphone 1s extremely lightweight
and virtually unnoticeable when worn. The
relatively large headphone capsules sit comfortably
inpositionandadaptreadily tothe ear. Inadditionthe
larger headphone elements give a quality of sound
which is fully in line with customary Sennheiser

fequel
pen d
al pr
riremi
Xcelle
png C
voted

standards. The headphone capsules can be
pivoted by 90° about the headband axis to permit
safe storage in even the shallowest drawer, also
when travelling. The HD 40 is fitted with the PX 1
universal jack connector. This universal plug is
suitable for connectingto Cube-5socketsor6.3mm
jack sockets. In addition the multi-purpose connec-
tor permits two or more headphones to be
connected to one headphone jack socket. The
leads are fixed permanently and, as with all

Sennheiser headphones, are of stainless
ensuring that even the most economically i
stereo headphone from Sennbeiser is |8 use
reliable and efficient in operation as ils fewing
expensive counterpart. he ma
Relevant technical data on pages 80 to 81. fisturb
Jystem
me t
om he
fi ec
rem
blice:

ere h
e ni
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Universal plug connector

Recommended accessories

HD!

Connecting | Headphone

Connecting
chains connection

lead

Contrdh
units

Infrared
transmitter

Stereo |
control

T

| HZK 414-17
(30-lold
headphone
connecting

' chain)

HZK 414-17-1
(10-fold
headphone
connecting
chain)

|
r

- P —
! N
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TV Headphones

HD 40 TV-Stereo - HD 40 TV-Mono - HD 40 TV-6

.

quency response; 22 to 18,000 Hz.
pen dynamic transducers.

| price/performance ratio.
{ktremely lightweight, only 60 g.
{icellent quality of reproduction.

g connecting lead.
oted headphone capsules.

\

ere has been adramatic and continuing increase
e number of Sennheiser enthusiasts choosing
use their headphones in conjunction with TV
ing. The reasons are obvious, as frequently
Junterpart. e may wish to concentrate or does not wish to
hnical data on pages 80 to 81. flurb others. With the new stereo TV audio
Wistems the quality of sound can be heard with the

Bme brilliance as on has become accustomed to

m headphones used in conjunction with stereo
li equipment. The HD 40 TV headphones are
[Rtremely lightweight and remain virtually un-
bliceable when being worn, even for many hours.

headphones, are of stainless
t even the most economically
Iphone from Sennheiser is |
efficient in operation as its|

HD 40 TV-Mono

At the same time the relatively large headphone
capsules sit comfortably on the ear and atthe same
time guarantee perfect sound quality, owing to the
balanced capsule diameter which is essential for
good quality audio reproduction. The headphone
capsule also pivot by 90° on the headband so that
the headphone can, for example, easily be sltpped
away safely under the TV set. Each of the stereo
TV headphones is fitted with volume controls. The
HD 40 TV Stereoiis fitted with a 7 m long connecting
lead and a duai potentiometer to allow independent
volume control on both channels. The PX 1

universal connector jack is fitted to the connecting
lead, suitable for Cube-5 socket and 6.3 mm
connecting jack socket.

By contrast withthe HD 40 TV Stereo, the HD 40 TV
and the HD 40 TV-6 are fitted with only a single
potentiometer for volume control in  mono
reproduction. The PX 1 universal connector is on
the 7 m connecting lead for the HD 40 TV and a
3.5 mm jack connector on the HD 40 TV-6.
Technical data will be found on pages 80 to 81.

G

| ©Egm@gm@

Universal plug connector

HD 40 TV-6

3.5 mm mono jack connector

I Infrared
transmitter |

Recommended accessories

Stereo
Mono

HD 40 TV

Connecting
chains

Headphone
connection

Connecting
lead

Control
units

Stereo —[ Infrared
control transmitter
|

HZK 414-17
| (30-fold
| headphone
| connecting
chain)

HZK 414-17-1
(10-fold
headphone |
connecting

chain)

i

=
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Enclosed Stereo Headphone with “Open Qualities”

HD 230

Frequency response: 10 to 30,000 Hz.
Widespread sound impression.
Two-way headphones without frequency
dividing network.

Dynamiic treble system for conveying the
highest frequencies.

Lightweight wearing comfort.

Ideal screening of ambient noises.

This is the top-of-the-range headphone among
the Sennheiser range of enclosed headphones.
Here a skilful balance has been achieved in
producing optimum sound quality — with a head-
phone which is apparently enclosed. Using these
headphanes it is possible to extract the full sound
quality available even from digital sound carriers.
For this purpose the HD 230 offers a range
covering almost 12 octaves. This achievement
has been rendered possible by two technological
refinements:

In the headphone themselves use is made of two
dynamic systems. The wideband system has been
boosted by a tweeter system which, owing to its
small dimensions, is particularly suitable for
transmitting the high frequencies of 10,000 to
30,000 Hz. The transmission quality which this
produces fulfils all requirements imposed on an
enclosed headphone in the top quality bracket

In addition the acoustic link between the front and
rear of the wideband transducer in the enclosed
housing produces the same audio-impression as
the open headphone, while at the same time the
headphones do not radiate any sound externally.
The low weight, relatively small contact pressure
force and the soft, annular ear cushions impart the
high wearing comfort for which the HD 230 is
noted. Anyone accustomed to wearing head-
phanes over a lengthy period of time will know how
to value this feature. The impedance of 600 Ohms
permits trouble-free connection to any stereo unit.
As with all Sennheiser headphones, the HD 230
is fitted with the interchangeable, rugged stainless
steel connecting lead and PX 1 universal
connecting jack.

The technical data will be found in the Summary on
pages 80 to 81.

© 2 T

Universal plug connector

Recommended accessories

HD

Connecting Connecting Headphone \ Stereo Infrared chtrd
lead chains | connection ‘ control transmitter units
" ‘
-, — >
-,y = ey ~ - |
|
HZL 26-4 HZK 414-17 | HzA414 HZR 26-4 ‘
HZL 26-7 (30-fold | (3-foid HZR 26-13 '
HZL 26-3 headphone headphone HZR 26-17
HZL 26-17 connecting connector) HZR 26-33
chain) HZR 26 PX
|
HZK 414-17-1
(10-fold
headphone
connecting
chain)
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HD 224 X

Enclosed Dynamic Hi-Fi Stereo Headphones

:

|

pquency response: 16 to 20,000 Hz.
rclosed dynamic transducers.
oroughly proven magnet system.
eight: approx. 250 g.
k-resistant stainless steel connecting lead.

is enclosed hi-fi stereo headphone guarantees
cellent screening of ambient noise. Emphasis
n be laid on the extreme wearing comfor,
sllent transmission range and brilliant treble
production together with superb dynamic range.
e lightweight, soft ear cushions enclose the ears
pmiortably to eliminate external noises without
trace of discomfort, even after hours of
paring.

HD 224 X

Even at low volume levels virtually no ambient
noises can be heard which might impair listening
pleasure. The superlative acoustic qualities of this
headphone render it particularly suitable for
binaural stereo listening.

Technical data on pages 80 to 81.

Infrared
transmitter

® & et

Universal plug connector

Recommended accessories

HD 224 X

Connecting Connecling Headphone Stereo Infrared Control
lead chains connection | control transmitter units
=t
HZL 26-4 HZK 414-17 HZA 414 \ HZR 26-4
HZL 26-7 (30-fold (3-fold | HZR26-13
HZL 26-3 headphone headphone HZR 26-17
HZL 26-17 connecting connector) HZR 26-33
chain) HZR 26 PX |
HZK 414-17-1
(10-fold | ‘ |
headphone |
connecting |
chain) l
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Enclosed Dynamic Hi-Fi Stereo Headphones

HD 222

fosy

Frequency response: 16 to 20,000 Hz.
Enclosed dynamic transducers.

Extremely small cobalt-samarium magnet
system.

Whiri-shaped diaphragms.

Weight only 250 g.

Excellent sound sealing.

Break-resistant stainless steel connecting lead.

With this enclosed hi-fi stereo headphone Senn-
heiser offers a classic alternative for the
enthusiasts for enclosed headphones. Here no
compromise has been shown in applying the very
latest headphone technology: the small powerful
cobalt-samarium magnet system has been
incorporated, together with the well-proven whirl-

irele
i

HD 222 frequ

with an extremely wide frequency range which
produces an unusually high dynamic performance
without distortion.

This headphone is extremely lightweight by
comparison with all other enclosed models.
Nevertheless its soft ear cushions guarantee
excellent sealing against ambient noises. The

ear cushions gives the headphone an approp:
professional appearance. As with all Senn
headphones this new model is also fitted

break resistant, plug-in stainless steel conn
lead.

Relevant technical data will be found on

801to 81.

shaped diaphragms. The result is a headphone  colour scheme of black and gold with matt-black yste
olun
e €
llow
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Recommended accessories HD o
Connecting { Connecting Headphone | Stereo Infrared | Con‘lfol sty
lead chains connection control transmitter units B thie
@ t T t t opt
=40 - = | e
HZL 26-4 | wzk 41017 HZA 414 HZR 26-4
. HZL 26-7 (30-fold (3-fold | HZR26-13
Universal plug connector HZL 26-3 | headphone headphone HZR 26-17 \
HZL 26-17 connecling connection) HZR 26-33
chain) HZR 26 PX
HZK 414-17-1
{10-fold
headphone
connecting
chain)




Wireless Infrared Stereo Headphones

HDI 234 “HiDyn" with Stereo Transmitter SI 234 “HiDyn”

Intirepert

fireless infrared stereo transmission.

th “HiDyn” compander system.

squency response: 20 to 20,000 Hz.

Inclosed dynamic transducer principle.

yide dynamic range.

parate volume control for each ear.

Jhree operating modes: mono left, stereo,
hono right.

HD 222

4

ives the headphone an appropilihis Infraport stereo system from Sennheiser
ppearance. As with all Sennidlfils the wish of many years standing for wireless
his new model is also fitted Wllereo listening in true hi-fi quality without
t, plug-in stainless steel connglioublesome leads. You simply put on the HDI 234
PHiDyn" infrared stereo headphone and switch it

nical data will be found on , The invisible and guaranteed harmless infra-
fed beam transmits the sound of your hi-fi stereo
ystem with optimum quality. You can adjust the
olume for each ear independently by means of
e easily accessible slide controls, which also
low you to achieve a perfect balance. The
ompander system used with the HDI/SI 234
HIDyn" enhances the transmission quality and
dens the dynamic range: the "HiDyn" noise
ppression process compresses the sound
ignal to be transmitted at the transmitter end
tially to the point where the effect of any inter-
Bfénce arising along the transmission path are
wally eliminated. At the receiver end the audio
al is then expanded in mirror image to the
Point where it fully reflects the original audio signal
t the lransmitter end but without being impaired
Y any interference en route. It incorporates a
ion switch which, in addition to the stereo
mission, provides two further switch settings
I “mono Ieﬂ;‘ and “mono right”. This provides
5 With a switch adjustment for selecling either
e dubbed language or the original foreign
When watching foreign films. Despite the
€I Circuit including the battery necessary for
4 eless transmission system, the HD 234
% » at 260 g, is no heavier than many
Bntional enclosed headphones. The receiver
sred from a 9 Volt battery. The maximum
ble volume of the S1 234 "“HiDyn"" has been
1!0 a requirement for sound recording
: Seﬁnr}:e' ear-enclosing annular cushion gives
@iser headphone a secure seating and
wearing comfort.

(e

T Infrared

transmitter

r
|
|

HDJ 234 »HiDyn«

The flat Infraport stereo transmitter S1 234 **HiDyn"
is only 23 mm in height, so that it can be pushed
unobtrusively under the control unit. One lead is
connected to the mains supply and the other to the
headphone socket on your amplifier. The S| 234 is
switched on by a small pushbutton switch. An LED
display indicates correct modulation level. If the
infrared light emission of the S| 234 “HiDyn"
stereo transmitter is inadequate in larger rooms it
can be boosted with an SZ| 434 infrared stereo
booster unit. For this purpose a jack socket is

provided on the back of the S| 234 "HiDyn" for
connecting up the 7.5 m lead which is included as
standard with the SZI 434. The Si 234 infrared
transmitter is mains powered and fitted with an
On/Off switch and a modulation display. Using a
suitable adapter additional SZI 434 Infraport stereo
booster can be connected to the St 234 “HiDyn"
transmitter.

Relevant technical data will be found on pages
85 and 93.

SI 234 »HiDyn«
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Wireless
Infrared Monaural Stethoscope Receiver
Infrared Monaural Transmitter S| 406

Frequency response: 100 to 10,000 Hz.

Wireless mono sound to both ears. Freque
Stepless volume control. nam
On/Off switch. ngs a
Powered by rechargeable power plug. HDI 406 75mec
Weight: only 65 g. _ - Weight
The wish frequently expressed particularly by  Forthe hard of hearing the transmitter and receiver This sn
older TV watchers to be able to hear TV sound  unit are available in a special version designated phone

more intelligibly without being tied to connecting  HDI 406 S/SI 406 S. This version maintains a transmi
wires has now been fulfilled by the Sennheiser  suitable  transmission  performance.  The enthusi
infrared monaural sound transmission system. description of this equipment will be found on without
All that is needed is to slip on the Infraport mono  pages 112to 117. Howevi
stethoscope HDI 406 and switchiton. The invisible younge
and harmless infrared light beam transmits the TV transist
sound with a better quality of intelligibility than is record |

normally delivered by the ordinary TV loudspeaker
You can adjust the volume to exactly your own
requirements  without inconveniencing other
members of the household or neighbours

The power supply is obtained from a power plug
which is simply plugged into any mains socket
overnight for recharge. After being plugged in for
up to five hours the power plug is fully charged
and ready to run for the remaining 19 viewing
hours next day. if more frequent use is required it
IS advisable to purchase a second power plug to
allow alternate use as needed.

The infrared transmitter unit for the HDI 406 is of
particularly flat and unobtrusive design to avoid
impairing the overall visual impression of your TV
set. The Infraport SI 406 mono transmitter is only
17 mm 1n height so that it can be pushed away
under the TV set where it is completely out of
sight. One connecting lead plugs into the mains
sockel and the other into the headphone
connection socket on your TV set. As your TV set
is switched on the SI 406 is automatically switched
on simultaneously and is switched off again auto-
matically when the TV set is switched off.
Technical data will be found on pages 84 and 93.

HDI 406
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Dynamic Mono Headphones

HD 4004 - HD 4004 PX - HD 4004-6

qguency response: 100 to 6,000 Hz.
namic 17 Ohm transducer.

ass and treble adjustment.

m connecting lead.

Weight: only 16 g.

is small HD 4004 dynamic stethoscope head-
hone is ideal for all types of monaural sound
fansmission. It is particularly popular with TV
thusiasts wishing to hear late night programmes
out disturbing neighbours or sleeping children.
owever, the HD 4004 is equally popular with the
ounger generation for plugging into their portable
ansistor radios, tape and cassette recorders,
fecord players and radio recorder units.

(@)
@ HD 4&4 loudspeaker connector plugs
HD 4004 PX universal jack connector

= .
D 40046 ,

mm diameter jack connector

The HD 4004 transmits the sound from all of these
units fully and distinctly and adds an acceptable
volume. It can be adjusted from the volume controf
on the unit and then from the built-in volume
control on the headphone itself as required.
Independently of the tone control on the unit, the
bass level can also be adjusted on the headphone.
The headphone is fitted with a universal jack
connector on the HD 4004 PX version and with
a 3.5 mm diameter jack plug on the HD 4004-6
version.

The connecting lead is 7.5 m in length to allow
adequate freedom of movement. To ensure that
the HD 4004 and its connecting lead can be stored
away neatly after use, each HD 4004 is supplied
complete with a plexiglass frame into which the
headphone is simply clipped and the lead can also
be wound away neatly. This frame can be fastened
on any smooth surface, for example on the side of
the TV set.

See technical data on pages 80to 81.



Hi-F Stereo Headphones with Coiled Flexible Suspension Leads
HD 400-9 - HD 414-9 - HD 420-9 - HD 424-9 - HD 430-9 - HD 222-9

The Sennheiser hi-fi stereo headphone on a coiled
flexible suspension lead is an invaluable feature
which will be seen frequenctly at exhibitions and
trade fairs, in record shops, information booths and
wherever audio material is being generated. The
coiled suspension lead, which can be hung from
the ceiling, gives protection against tangling even

| e

L““"M;‘ HD 430-9

HD 424-9

incircumstances of the most active use Adaptation
to different heights of listeners is automatic and
it has been found time and again that headphones
suspended in this manner attract an extraordinary
number of passers-by, encouraging them to put
on the earphones and listen to whatever in-

formation is beeing disseminated. It 1s faThe t
reason that Sennheiser markets its entire ragnatior
open dynamic hi-fi stereo headphones in simul
special version. The
Technical data will be found on pages 80 to8 been
and i
weigt
comf
comt
of 13

Dynamic
Stick Phone

HD 412

Frequency response: 20 to 20,000 Hz.

Open dynamic transducers.

Thoroughly proven magnet system.

Weight: 105 g.

Rugged, heavy duty helically coiled lead.
Replaceable expanded foam ear cushions
with plastic cover.

Supplied including installation kit for setting up
counter service facilities.

The HD 412 dynamic stick phone from Sennheiser
is another interesting alternative for use as a sales
aid in record shops, general dissemination of
information and for trade fairs and exhibitions. If
suspension from the ceifing poses difficulties the
accommodation in some type of bar or counter
offers the only alternative. The stick phone is
accompaned by a suitable assembly kit for fitting
the phone into bar or counter tops. For stereo

76

transmission the phone should ideally be mounted
at a slight distance apart in pairs The transmission
quality of the HD 412 is exactly the same as the
HD 414, as the identical systems have been
employed.

Technical data will be found on pages 80 to 81.
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on Leads Open Headphone/Microphone Combination

D 222-9 | HME 1019

quency response of headphone:
0 to 18,000 Hz.
JFrequency response of microphone:
0 to 18,000 Hz.
nedance of headphone:
00 Ohms (2 systems with 600 Ohms parallel).
nedance of microphone: 1000 Ohms.
JExtremely high standard of speech
HD 418§ snroduction to noise-compensated electret
tondenser microphone.

he HME 1019 headphone/microphone combi-
ation can be connected directly to the 1019
ultaneous interpreter system (see page 81).
¢ headphone/microphone combination has
been designed and developed for continuous use
d is therefore fited with an extremely light-
gight HD 400 headphone which can be worn
pomfortably for long periods of time. To keep the
bombination down to a lowest possible total weight
bf 130 g an electret microphone has been used,
1 Ihis case a noise cancelling electret condenser

crophone. The HME 1019 headphone/micro-
plicne combination provides the ideal sofution for

rking in noisy surroundings, e. g. in news
Bporting or wherever loud noise can prove

yeeing disseminated. It is fo
:nnheiser markets its entire rai
¢ hi-fi stereo headphones R8s
n.

1 will be found on pages 80 tof

HME 1018

disruptive, as for example in a simultaneous
interpreting system. This is where the noise
cancelling electret microphone comes into its own,
It is designed for close-talking and positioned at
mouth level. Exact positioning can be adjusted
through a 360° arc and which can also be mounted
either left or right and bent easily toward or away
from the mouth. The ideal distance from micro-
phone to mouth should be about 2 cm or 1 inch.
Another advantage is achieved by use of the
extremely lightweight HD 400 headphone capsules
In conjunction with a specially developed head-
band. With a total weight of 130 g (including micro-
phone this combinaton is ideal for comfortabie
wearing for a period of hours on end.
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Open Headphone/Microphone Combination

HMD 414-6

Frequency response of headphone:

20 to 20,000 Hz.

Frequency response of microphone:

50 to 12,000 Hz.

Dynamic transducer principle:

Headphone systems 600 Ohms.
Microphone system 200 Ohms.

Simple microphone adjustment.

Flexible microphone mounting.

Maximum microphone sensitivity in mouth
direction by pronounced patented “displaced”
directional characteristic.

At the time of the World Cup footbail competition
in Mexico ;. 1970 the German broadcasting
organisation foresaw a special problem confronting
them: they were aware that the enthusiasm of foot-
ball audiences in Central and South America was
said to be distincly greater than in Europe. For the
reporters working there in the football stadium this
meant that a considerable amount of crowd naise
was to be anticipated, on the order of 1010 15 dB
abovethelevelstowhichtheyhadbeenaccustormed

Windkap

HMD 414-6

a0 TTErETOoOeTmM=mT

these conditions. Conseguently Sennheiser
launched development work on a totally new
headphone/microphone combination based on
the world-proven HD 414 model A micro-
phone which could be positioned at varying
angles to the mouth and with a directional
charactenstic which could be described as
“displaced” in relation to the mouth was
developed and patented. As a result of this
uriusual solution ail transmissions on West German

been reproduced i perect quality degTi
any amount of background crowd noise. 'r;

inEurope. radio and TV from the World cup championships
Conventional headphone/microphone combi- in Mexico — and naturally alse from numerous
natons were totally unable 1o cope wilh  other simiar events since lhat lime — have  Mciophons in close taking | cm i the side of the mouthy 80
left phone right phone Microphone Phones Microphone Phones Microphone le!
r =5 — v
[ - | a

Stereo Connection impedance 600 Q per driver

Monaural Connection, both 600 Qdrivers in parallel,
resulting in 300 * impedance.

Monaural Connection, both 600 Q drivers Ins:
resulting in 1200 Q impedance.

l

St

Microphone
| Technical Response Acoustical Directional Rejection Open Terminal Etectricat Magnetic Lead
| data Mode of Characteristic at 100 Hz Output Voltage Impedance Interference
Operation at 1000 Hz at 1000 Hz at 50 Hz

HMD 416-6

50... 12000 Hz Pressure

Gradient

120°'/20 dB
-2dB8

Super Termination

Cardioid

1mV/Pa £ 3dB 200Q 1pV/5uT

HMD 224




Enclosed Headphone/Microphone Combination
HMD 224

Windscreen

requency response of headphone:
6 to 20,000 Hz.
requency response of microphone:
to 12,000 Hz.
amic transducer principle:
adphone drivers 200 Ohms.
- rophone system 200 Ohms.
rophone easily adjustable.
aximum sensitivity of microphone in direction
HMD 414-6 'pf mouth owing to distinctive “displaced” HMD 224
rectional characteristic.

ed in perfect quality degifhe high electro-acoustical quality and rugged
ackground crowd noise. echanical design of the enclosed Sennheiser
D 224 headphone with circumaural air-filled =

uble-layer plastic air cushions orms the basis
Jof the HMD 224 headphone/microphone —
bination. The directional microphone used for =

is purpose 1s identical to that used in the
MD 414-6 described previously and naturally

= EEE: plays the same advantages. The combination of
EREETi dphone and microphone weighs a total of
ly 360 g. It is therefore lightweight and comfort-

e to wear and is absolutely ideal for studio use Rated frequency response (wilh tolerance lield)
awide range of commercial application.

T
—

e =
uancy response (with talecance hield)

-talking 1 cm to the side of the moufh

Microphone i clase-talking 1 am to the side of the mouth angle
p i gle

Microphone phone right phone Microphone Phones Microphone Phones Microphone

ol B ele el W

E

et

Poo

ection. both 600 Q drivers inS&8. Connection HMD 224 X impedance 200 Q per Monaural Connection HMD 224 C, both 200 Q drivers in Mono Connection HMD 224 X, both 200 Q drivers in
0 Q impedance. L parallel, resuling in 100 Q impedance. series, resulting in 400 €2 impedance.
€adphones
T‘;"""’" Weight Connecting Comments
ata lead
Magnetic Lead es
interference i a
at 50 Hz ]
. =~ 2 =
o > 88 = ) e
Se e e Z £ sa =N °
Ta RS B0 Zo Q 2 =84 55
a5 28 3T =35 Og| €< sa ]
|5 o R=} ; a w - ¢
8¢ $3 az g2 YT £5
- L Eo As 25| 68 oL oa
HMD 4 ) per driver: 34 dB
186 201020000 Hz | 2000 Q& ‘::L?':";‘mc::"\'f’ 01w supraaural | ca.43N| ca.230g
L P on 29000 Q 1.5 m long pigtailed shockmounted
ation dynam, <1% steel cable microphone
1uv/5uT | Termin HMD 24 perdriver: 94 dB
16 to 20000 Hz 200 (= 1Pa)at1mW corres] g 5 v circumaural ca.5N | ca.360g
at the ear, flat ponding 450 mV
on 200 Q
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Technical Data — Headphones

1
Model Trans- Sensitivity B Distortion N
ducer 5 at 1000 Hz 3 %
principle ) % @ %3; 5_ "]
s o =3 = oz @
s b @ o€ T o = o c
a Q o = O c__ 2 a 8
x [ 2 3 £ = o
o o s | a FEd 2% = _a B =
= = 9| E 2o LX) Bee > =
] 3 ¢8| Es 29 Es | 533| P
@ | 9 c g © [ 3s £9 = 3 °S §
£|E ] 33| &2 > Ea 592 E Ee
§18l & |&s|:z se | 38 [Zzs| 3 S
5|2 L E3| 25 38 | =25 |&Be 2 2% | §
I
Unipolar 2000 ® 16...22 000 Hz|4-8 103 dB 110dB 5V <01% nip<
T il . N 1 kHz
Unipolar 2002 ® 16...22000Hz |4 -8 0 109 dB T 117 d8 25V
‘
o LR LR e
HD 430 @ [16...20000Hz 600 ©2 01W <o Hpa
= - .
HD 430-9 @ |15...20000Hz 600 © 01 W <ol HD4
HD 424 @ |16...20000 Hz 600 (2 per driver 01w < HD4
A SRR 94 dB (1 Pa)at 1 mW e =
HD 424-9 @ | 16...20000 Hz pgg| S0FTVonsQ 01w < Hpa
er=sce = = |
HD 420 | @ |18...20000Hz 600 ©2 01W <\ HD4
HD 420-9 @ |18...20000 Hz 600 02 01w <\ HD¢
|
| _
HD 414 @ |20...20000Hz 600 01w < HD¢
L. | . — ) =
HD 414-9 @ [20...20000 Hz 600 Q 01w <I§ HD:
per driver
HD 400 @ |20...18000 Hz 600<2| 94 dB (1 Pa)at 1 mW 01w < {}if HD.
20.77Von 600 Q
HD 400-9 @ [20...18000 Hz 600 (2 01W 124§ HD
94 dB (1 Pa) at 1 mW 2
HD 410 @ |20...18000 Hz 600 (2 2 0.77 V on 600 Q - 01w i HD
90 dB at 1 mW
HD 40 @ |22...18000Hz 600Q]  20.77V on 600 Q 01w ca U WO
93 dB at 1 mW per driver
HD 40 TV @ |22... 18000 Hz 120Q| % 0las v on 120 © 01W ca (4| HO
93dBatimw | |
HD 40 TV Stereo @ [2...18000H: orore] M AL 01w ca. (i HO
per driver w
HD 412 @ |20... 20000 Hz 600¢2| 94dB(1Pa)atimwW 01W <
2 0.77V on 600 Q
94 dB (1 Pa) H
HD 4004 i [ ] 109.4;6000Hz | 170 at05Von179 | J150mw | | g
‘ per driver
HD 230 10... 30000 Hz 94 dB (1 Pa)at 1 mW <
e o2 20.77 V on 600 oW ’q
P | [z | 7 per driver: 94 dB (1 Pa) - == I
HD 224X @ (16...20000 Hz 200 | a¢T mW 2 450 mV on 200 © ] 05W | <k
I | A e = d i - -
\
HD 222 ‘. 16. .. 20 000 Hz 600 O per driver 02W N
f———— = — 94 dB (1 Pa) at 1 mW —]
HD 222-9 | @ |16...20000Hz 600 2 2077V on 600 Q 02W <
I [ 3oy il T R . . = | 4] 1 |
o
e T & —
. i
@
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Technical Data — Headphones

Distortion Model Welight Cabie Coupling to Remarks
the ears
e
) 2
$ 5
S = L
€ 3 (=3
5 28 | 8 8
-E E2 3 ©
o 52 z 3
= L a x " see explanations
— R Lo Overmodulation indicator: 1 LED per channel
BV <01% Unipolar 2000 Two “unipolar 2000/2002 open principle Push button selecter Ioudspeake?/phones
ke 4ca. 45N r — A can be connecl:lbed max.5A,e.g. 100Won4 Q
to each control box Vol trol: tput jack b
25V ar 2002 olume control: one output jack may be
Rapoi SRS S 1 o clr-cumaural dampened by 6 or 12 dB
3 m steel cable
< HD 430 ca.4 N | ca. 194 g (without cnble)J with loudspeaker plugs circumaural, open
== a N »77 ' 85 cm long cable, - )
< 05\l HD 430-9 ohi 4 extends 1091 70cm circumaural, open
3 m steel cable §
L ] < Wl HD 424 ca. 2,8 N| ca. 120 g (without cahie) with stereo phone plug supraaural*, open
ng cable,
<19l HD 424-9 ca.28N J :ftgrd':lg‘ 70 cm supraaural *, open
- s = S s SRSy —
< 13| HD 420 ca.aN |ca 120 g (without cable) w"h::oﬂ;;;z'an?';mgs supraaural ", open
R [l 8scmlongcable, | [ o
< 144 HD 420-9 ca.3N extends ,091-,0 cm supraaural’, open
| 1# 1 1 3 m steel cable ) ) -
<Iig HD414 c2:28.Ny ca. 739 (withoutcable) | gy, IoTldspeaker plugs | supraaural’, Opeﬂ
— " & —_— L L = = =1 |
85 1 ble,
<1} HD 414-9 ca.28N exlgwd:rcgrfo cm supraaural °, open
1 L — | : -
t 1
< 128 WD 400 ca. 28N/ ca. 80 g (without ot | with o teel cable 4s | supraaural, open
[ — o I 85 Cl;) lon cable, ] i o - e ) |
< 1,4 HD 400-9 ca.28N ’» extends 109170 cm supraaural *, open
L. — . — — — —_— - - Rp—
< 1294 HD 410 ca.28N| ca 80 ithout cabl 1’, ope
gﬁ(w jout cable) #m stoal cable supraflura , open i -
— with loudspeaker plugs PX
ca. 14 HD 40 ca. 13N L 4 e supraaural *, open
HD 40 TV tth o . . | Mono-?ieadphones;vlth volume control
ca. 5413 M| a,60g witouticalile) 7 m steel cable supraaural’, 0pen | p 40 Tv.6 same as HD 40 TV, but with jack plug 3.5 mm
with loudspeaker plugs PX | ) ) |
ca. 18] HD40 TV Stereo [ca. 1.3 N P A supraaural *, open | Stereo-headphones with volume control
Pl HD412 ca. 105 g (without cable) 45:;‘:;:33 ::oo;lsegg:‘rd’ supraaural *, open
—— — P _
e : 7.5 m long cable open air,
HD 4004 e | | ca. 16 g (without cable) with loudspeaker plugs hooked Into ears
- HD 230 ’ 3 m steel cable circumaural *,
ca. 4N | ca. 260 g (without cable) with loudspeaker plugs sealed
1 —— S — fj e m—
P HD 224 3 m steel cable circumaural ’,
B =5 R l  ca. 252 g (without cable) | itk ioudspeaker plugs Cealed
HD 222 3 m steel cable circumaural °, )
] : N ca.74 N Lca. 250g (\iuho:n cable)J 7‘”",! Ioudspeake{plugs 1 sealed |
<RI HD 222 9 ca 5N 85 cm long cable, circumaural,
A | i i = extends to 170 cm ggschlossen
1 = S N — . - ,
— N .. = | . L . — o 2
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WIRELESS INFRARED TRANSMISSION SYSTEMS

Intrepert

|n this novel transmisston system for both speech
and music, invisible and totally harmless infrared
fight is used as the carrier The infrared light is
modulated with one or more auxiliary carriers which
are modulated by the various audio channels. The
infrared light 1s emitted by semiconductor diodes.
The quantity of diodes being governed by the
size of the room 1o be supplied. Normally the
yansmitting part of the sound system is mains-
wered.

Allhe receiver end portable, battery powered units
are employed in which the incoming infrared light
is transformed by semiconductor diodes into an
clectrical signal. After further processing the
demodulated audio frequency signal is fed to
garphone or similar transducer.

Confinement to the room of your choice

As with visible light, infrared light cannot penetrate
walls, so that transmission is confined within a
given rcom. Consequently it is possible to operate
\he same frequencies in adjacent rooms in paralle!
without any mutual interference. The specific
imitation of infrared transmission to one room
ensures the frequently required privacy which is
not obtainable with other wireless systems

Monaural transmission

The first infrared sound systems were designed
for single-channel audio transmissions. This
first application comprised transmission of the
single-channel TV sound from the TV receiver
to wireless headphones. The solution we have
evolved is to employ a wideband transmission
using a carrier of 95 kHz. The frequency
modulation principle employed ensures the high
quality characteristics which are also familiar
to you from regular FM radio broadcasting.
This development was followed by more
powerful transmission facilities which opened
up the use of mono transmission for sound
in theatre performances, for the hard of
hearing and for delivering clean sound direct to
individual listeners in the dissemination of
recorded or broadcast information.

Stereophonic systems

A two-channel system was created as a logical
further development of wideband mono trans-
mission The 95 kHz carrier which has already
been introduced in mono systems has continued
to be used for the left-hand channel of the stereo
broadcast, whereas a new carrier of 250 kHz was
established for the additional right-hand channel.
As with the mono system, this system has also
been adopted in West German standard speci-
fications. The second channel is treated in the

same way as the first, so that they do not mix.
Consequently the system is not confined solely to
use for stereo programmes but can also be
employed for two fully independent mono
programmes.

In addition to stereo transmissions in the home,
applications for the wideband two-channel system
lies especially in the professional sector of studio
sound production. Here the foldback signal is fed
to the musicians without any troublesome tangle
of headphone leads. Special versions of stereo
systems have been used with success in the
training and education of hard of hearing children.

Muiti-channel systems

Mono and two-channel transmission systems
operate with wideband modulation. Additional
channels are required, particularly with major
conferences where a number of languages are
involved. Each participant wants to be able to
select his or her own language. By resorting to
narrow-band technology, nine channels are
created from the frequency band available, without
in any way impairing the high audio quality. The
nine channels are at a uniform spacing of 40 kHz
between the frequencies of 55 kHz and 375 kHz.
These systems are employed for simultaneous
interpreting, for cueing purposes in TV studios or,
for example, for initial instruction of foreign
personnel direct at their workplace.

JPan Model Brief Description Page
No.
1963 HDI 234 HiDyn  Infrared stereo headphones . . A =
1961 S1234 HiDyn lnfraredstereohometransmmerwnhumversalplugconnector R <
1537  SZ1434 Infrared stereo radiator , 84
1314  S1406 Mono infrared transmitter with umversalplugconnector . D e w s e s s n owwoan O
1299  HDI 406 Wireless stethoscope headphone for widebandinfraredreceiver . . . . . . . . . ... .. . . 85
1380  HDIt 408 Infrared retrofit receiver o . 85
1547 sI1011 Infrared one- channelContro!transmmerformonotransmlssronsystem ... ....86
1548  SZ11011 Infrared radiator for mono transmission system L . 86
1410 s11012 Two-channelinfrared control transmitter for two- channe!stereosystem S < Y 4
490 s211012 Infrared radiator for two-channel transmission system . . 87
52 s110191-9 Multi-channel system for nine audio channels, system 1019 . . 88
42 sIC 1019 Chassis for S11019, system 1019 . 88
53 SIG 1019 Housing for S1 1019, system 1019 . 88
752 SIB 1019 Cover panels for S11019, system 1019 ; . 88
128 TSR 1019 Three-channel chairman’s control unit, system 1019 89
29 TSI1019 Three-channel simultaneous interpreter as unit system 1019 S . 89
26 DE 1019 Three-channel simultaneous interpreter control module, system1019 . . . . . . . ... . . . 89
21 HMD 414-19 Headphone/microphone combination . 89
87  HME 1019 Headphone/microphone combination .. 89
612 sz11019 Infrared high power radiator, system 1019 .90
£'%09  azn 1019 Mains unit for SZI, system 1019 .. 90
12 6z 1019 Radiator mounting bracket, system 1019 . .90
576 HD 400-6 Monaural headphone - A
15 T1C 206 Dynamic stetoset . 91
116 TC 2-36 Dynamic earphone . 9N
523 EKI 1019 Infrared nine- channelsmultaneousmterpreterrecelver system1019 O |
3 EzL1019 ChargerunntforEKI1019,System1019 .9
Summary . .92
Technical Data Infrared Headphones/T ransmrtters 93




Mono-Infrared Transmitter S| 406
Infrared Wideband Receiver HDI 406 - HDI 408

For high-quality monaural transmission.

Infrared transmitter:
Connects to all equipment.
Automatic On/Off circuit.
Automatic modulation.
Flat profile design.

Receiver:

For high quality wideband transmission.
Broad frequency range.

High signal-to-noise ratio.

The SI 406 infrared transmitter is designed for
high-quality wireless transmission of one audio
channel. With its six infrared transmitting diodes it
is suitable for supplying smaller rooms, mainly in
the home for transmission of TV sound. t can
supply any number of receivers within the
irradiated range. This extremely flat-profile
transmitter (17 mmj fits on or under any TV set.
Connection to the TV or radio set in simply made
by plugging the connecting lead into the head-

ansmitte
th “HID!
reless |
Bultable fo
D modt
igh char
creasec
all and

S1406

GZS 406 Recelver
th “HID

ure 8¢

HDI 406

L[ircumau

ligh volu

e Sl 28
wireless ©
diodes en

controls. The headphone receivers are pow
via plug-in rechargeabie batteries (GZS
which can be recharged directly from any n
socket. For larger installations with ses asidentia
infrared headphones a recharge bar GZL or highter
with 22 individual compartments is avallfm e §) 23,
The transmitters and receivers described ofi§ inually
page can be modified for the special requirefs uency
of the hard of hearing. The description and #%4"of the
of HDI 407 S receivers will be found on pagelgianal is |
specificati
2 transn
‘means of
e HDI
infrared h
€ Circu
Ensures
earing ¢

phone or loudspeaker output on the set. After
connection to the mains socket or headphone jack
on the set the transmitter is ready for operation,
Theinfrared wideband HDI 406 receiver, a stethos-
cope headphone with built-in transducer, is for
use with the SI 406 transmitter. This is the most
frequenctly used infrared headphone.

An alternative is the HDI 408, a monaural receiver
for direct connection to Sennheiser headphones.
Allinfrared receivers incorporate individual volume

‘3 8

HDI 408

L

HDI 408 (Part No. 1380)

As HDI 406 but without built-in acoustic transducer. Suitable for
headphones HD 414/HD 424/HD 224/HD 420/HD 430.
Frequecy response 100 to 10,000 Hz. Suitable for connection
with other headphones with an impedance = 50 Ohms by
means of 2.5 mm jack connector.

| ¢ high qu:

Wo prec

Technical Data: HDI 406 (Part No 1299) onaural
s volume ¢
umber of channels . E 1 4Is0
Carnerfrequencies 2 E .. 95kHz = 'pe-'-n
Modulation . ¢ PR FM he facilit
Deemphasis 50 us "Bﬂdpho
Peak deviation + 50 kHz ¥ Orrechar

Acoustic system Dynamic transducer with acousiic leadsigll
(Stetheset principle) |
50 to 8.000 Hz

Frequency response
106 dB

Maximum sound pressure {1 kHz) . . . .
Distortion factor at 1000 Hz and + 50 kHz dewiation
Signal to noise ratio to (DIN 45 405)

Power source

50dB b

Rechargeatbie plug GZS 406 2.3102.6V

Operating life with one battery approx !5 hours lo complete exhausition
approx 2 hours in daiy use
Weght . . L. . . B5g

Rights reserved o adopt moditications, especially in the course of technological progress

Technical Data: S1406 (Part No 1314)

Malt-black
appiox 200x 80 x 17 mm
220V, 30 - 60 Hz, approx 5W

Colour
Cimensions
Power supply

Carrier frequency : . . 95 kHz

Modulation . . .o . . . FM

Frequency response . . . + 50 kHz i
Preemphasis . . . . . 50 ps |
LF band width . . . L . 40 to

|
1
|
Distortion faclor ; . _ . . =2% |
Dynamics ’ The dynamics ariginating from the TV 50“"! ‘€
remain intact.

Wave length of the intrared light radration A B oy v oa 950 nm
Rights reserved tu adopt modificatinns, especially in the course of technological progress
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Stereo Transmitter S| 234 “HiDyn" and Stereo Receiver HDI 234 “HiDyn”

Radiator SZ1 434

Transmitter:

With “HiDyn'’ compander system.
Wireless hi-fi stereo transmission.
Suitable for connection to all equipment.
LED modulation control.

High channel separation.

Increased output through radiator.

Small and elegant design.

Receiver (headphone):

With “HiDyn” compander system.

Secure seating and high wearing comfort.
Clrcumaural ear cushions.

High volume output.

The St 234 “HiDyn™ transmitter is designed for
wireless hi-fi infrared audio transmission. lts 12
diodes ensure adequate coverage of normal-size
tesidential rooms. The SZ| 434 radiator is available
for highter requirements.
The Sl 234 transmitter is suitable for connection to
vifually all sound sources. The input audio-
frequency voltage is set at optimum level with the
aid of the LED modulation control. The stereo
signal is converted in accordance with standard
specifications and radiated as infrared light via the
12 transmission diodes. The unit is powered by
means of a plug-type mains unit.
The HDI 234 '"HiDyn" is available as hi-fi stereo
infrared headphone.
The circumaural cushion of the HDI 234 “HiDyn"
ensures a secure fit and high standard of
wearing comfort. The compander system ensures
ahigh quality of transmission and enhanced range.
Two precisely separated channels, switchable for
Monaural channel 1, monaural channel 2 and:
Volume slide control separately for right and left
permit precise balance adjustment as well as
the facility to hear through separate channels. The
headphone can be operated optionally by dry cell
Orrechargeable battery.

HDI 234 »HiDyn«

S1234 »HiDyn«

The transmitter and receiver are fitted with the
"HiDyn" noise suppression system. Without
""HiDyn’' and under otherwise optimum conditions
a signal-to-noise ratio of approx. 60 dB could be
achieved whereas with the "HiDyn" it is possible
to achieve a value of 72 dB. As with all compander
processes, with the “HiDyn'' system linear
predistortions can be obtained relative to a level
which are cancelled out on reproduction in the
receiver.

If the output of the SI 234 "HiDyn'"" transmitter is
inadequate in larger rooms, it can be increased by
use of the SZI 434 stereo radiator. Naturally
additional transmitters can be connected via
adapters if this is rendered necessary by the size
of room. The power supply is via the plug-in mains
unit of the respective transmitter.

Technical Data

Frequency response

Modulat:on mode

Carrier frequency ¥ w g

Peak deviation/rated devialion

Deemphasis K .

Inputveltage for rated deviation
Inputimpedance . . . . .
Noise factor at 1000 Hz and rated deviation
Signal to noise ratio with HiDyn and HDI 234

Service voltage
Weight

51234 “HIDyn"

2010 20,000 Hz

FM

95 kHz/250 kHz

+ 50 kHz/+ 35 kHz

50 psec.

1.5V

330 k&

<1%

approx 65d8 10

DIN 45405

220 V/50-60 Hz, approx. 10 W
Transmitter: approx 260 g
Mains unil- approx. 330 g

821 434

Technical Data

Frequency response

Moduiation mode

Carrier frequency . .

Peak deviation 'rated deviation
Preemphasis .

Acoustic system P 3
Noise factorat 100 Hz and rated devialion
Servicevoltage . . . ¥ :
Weight

Mode of wearing .

Maxirmum volume level

Calaur s

Rights reserved to adopt modificalions, especially in the course of technological progress.

HDI 234 "HiDyn"
2010 20,000 Hz
FM

95 kHz/250 kHz

+ 50 kHz/+ 35 kHz

50 psec.

Dynamic transducer
<1%

9 Vdrive cell IEC 6 F 22
approx. 380 g
Circumaural

approx. 110dB

black




Monaural Transmitter System

Control Transmitter S| 1011 with Infrared Radiator SZI 1011 Jal72)o@n

[N ]

[a}]

For high-quality monaural transmission.
Modular assembly principle.

For large rooms.

Additional microphone input.

Modulation indicator and limitor amplifier.

The mains-operated S 1011 mono infrared control
transmitter offers an economical solution for use
in larger rooms. For this purpose it can be coupled
with alarge number of infrared radiators, 8 SZ| 1011
units can be connected directly to the Si 1011,
providing sufﬂCIent output to service a large room
of up to 400 m? in area. Additionally the system
can be expanded with the aid of supplementary
mains units and high performance radiators
virtually without restriction. Detailed information on
further modular units and examples for planning
different systems will be found in further
Sennheiser publications.

The St 1011 control transmitter incorporates two
asymmetric audiofrequency inputs: one high-
level input and one microphone input. A selector
switch permits either of these inputs to be selected.
An LED modulation indicator simplifies ining up on
the transmitter unit and a high-quality limiting
amplifier prevents overmodulation in the event of
excessive input levels. The SZI 1011 radiators are
connected to the output of the SI 1011 by means
of the leads available as accessories. These
infrared radiators (SZI 1011) have been optimised
for the specific requirements involved in monaural
operation. They incorporate 12 transmitting diodes
for infrared light and an additional red LED as an
operating indicator. A '/, thread has been used
to facilitate mounting on brackets and stands.

SYARIVRI

—

INFRARQY - STEUERSENDER S!1017

EINGAMG 0
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Technical Data:

S 1011 (Part No 1547)

Tra ss5i0n lrequency

Maodulation

Rated deviation

Peak deviation

Devation display

interference deviation
for high-level input
tor microphone inpu!

Inputs:

tor

‘whs!u\y! " peak
Audiplreguency t
Noise factor
Outputs:
Servi

Max)

ollage

ansumplor
wondmmm

ofone input for dynarr

Radio freque

2 identical oul

Cannontype XLR-4-12
Power supply

viation

..n.

SSI0N range |

E‘xﬁ'i

s 200 Q microphones

an range

um current for radiator

frequency
rgrqc
Input iy

im ied po

onsumpticn
Operated pilot uw
Housing dimens
Lengt I"-)h nnec rmgh ad
tng plug a

S anne

weight

Wavelengt !w-,le"ulh dinfrared ight

wwitencralt plug connector lype A 4 M or

95 kHz
FM

t 40 kHz
+ 50 kHz
LED

40 Hz
100 Hz

adjustable from 30 MY 1o 3V
10 kQ
! 20,000 Hz

O4my
5010 15,000 Hz
= 1%

v
1.2A
approx. 700 mVegjs to 60

= radiofrequency
= eanh

1

2

a ) 4 power supply 32V
220V (110 V resolderabie)
0 8 A semi nme lag
maximum 60 W

295 x 200 x 107

approx. 5 kg

8211011 (Part No 1548)

Fights reserved to adopt modifications. especially i the course of technological progress

300 to 1000 mV

95 kHz

10 kHz lo 180 kHz (-3 dB)

approx 25 kQ

950 nm

approx. 100 mw

271034V

approx 130 mA

red LED

200 x 80 x 23 mm

Jm

Tuchel No. T 3360-002 or appropnialé

pluu sonnector No. 09-0013-00-05
RF, 2 = screening, = -, 5 = + UB

approx 4509

For high-qui
Modular ass
For large ro«
Symmetrica
Modulation i
Limiting am

The mains-f
control trans
for large sys
number of it
8 5821 1012
appropriate ¢
This is adeq
and a wide

virtually unlir
supplemente
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arl No 1547)

—

afrom 30 mVio 3V

200 Hz

00 Hz

700 mVegif 10 60
Jlrequency

ower supply 32V
10V resolderable)
m: ime lag
melw

0 x 107

5 kg

1 {Part No 1548)
000 mV

1 160 kHz (- 3 dB)
25kQ

100 mW
W
130 mA

p]
0x23 mm

No T 3360-002 or appropriate
nnector No. 09- 0013 00 05

2 = screening. = = + UB
450 g

2-Channel Infrared System with Control Transmitter S| 1012
and Radiator SZI 1012

lmirepoert

For high-quality 2-channel transmission.
Modular assembly system.

For large rooms.

Symmetrical inputs.

Modulation indicator.

Limiting amplifer.

The mains-powered S| 1012 2-channel infrared
control transmitter offers an economical solution
for large systems. It can be coupled with a large
number of infrared radiators, for example up to
8 SzI 1012 radiators can be linked directly by
appropriate connecting leads with the transmlner
This is adequate to cover areas of up to 200 m?
and a wide variety of applications. Furthermore,
vitually unlimited expansion is possible by using
supplementary mains units and radiators.

SZI1012

SENNHEISER

INFRAROT ~ STEUEASENDER SI 1012

nGANG | LIng ARG 1
VY Ty

Additional information on individual modutar units
and on the planning of large-scale systems is to be
found in detailed Sennheiser publications on the
infrared range (available on request).

The SI 1012 control transmitter has two
symmetrical inputs of equal value. Both channels
can be modulated independently of each other
and have their own LED modulation indicators.
A high-quality limiting amplifier in each channel
prevents overmodulation up to a high input level.

Each channel can be swilched of individually,
allowing the transmitter to operate as a monaural
control unit as well. Appropriate connecting leads
link the SZI 1012 radiator to the output of the
SI 1012. These radiators have been optimised for
the specific requirements of stereo operation.
They incorporate 12 transmission diodes for
infrared light and an addmonal red LED to actas a
pilot indicator. A %" thread is provided for
mounting on brockets and stands.

Technical Data:

SI11012 (Part Nr 14105

Transmussion frequencies

Modulation
Rated devation
Peak deviation
Deviationindic
Inlerlerence de
Inputs

Sentivity for peak deviation

Impedance .

Audifrequency transmiss:cn range

Noise factor at 1 kHz and 30 kHz deviation
Outputs

Service voltage for radiator

Maximum current for radiator

RF level

type XLR-4-12 C piug

Power supply

use e
Powmf"rn,‘ mption
Dimens:ans in mm
Wenght

Technical Data:

2 dentical ;ulrmi 500 ets for switeneralt lype AdM plug ar Cannon

95 kHz ana 250 kHz. can be switched on
separately

FM

* 30 kHz

+ 40 kHz

LED hne for each channel

40 Mz

60 mV 3 V agjustable
10 kQ
2010 20,000 Hz

21%

2v
12A
approx 700 mVgyy to 60 Q

| = RF

2 = eanh

3= >

4 2V

22 'a 110V, changed solder bridge)
0.8 A semi timelag

60 W

295 x 200 x 107

approx Skq

SZ11012 (Fart No 1450)

Input leve!

Frequency range

Input impedance

Waveiength of emy tedinirared | ght
Emilted power

Service voltage

Power consumption

QOperation
Housing Ji
Length of cor
Connectars

Weighl

Rights reserved o adopt modifications,

especially in the course of technologi

20 mV to 700 mv
40 kinz to 400 kHz
approx 4 kQ

950 nm

approx 110 mw
2%t 34V

145 mA

by red LED

200 x 80 x 23 mm
Im

Tuchel N T 3360-002 or appropnate
oinder No. 09-0313-00-05
1 = RF.2 = screen. 3= — 5= + dc

approx 450 g
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Multi-Channel
System 1019

Inifrepert

High-quality sound transmission.
Up to 9 channels.

Modular assembly principle.
Symmetrical AF inputs.

Limiting ampilifier.

Modulation indicator.

The IR system 1019 permits simultaneous
transmission of up to 9 audio channels. Use is
made of the narrow-band system in which the
individual channels lie between 55 kHz and
375 kHz. The central control transmitter is
assembled from the range of modules available.
The picture above shows an example of the
SI 1019 assembled with 9 channels comprising
the SIK 1019, chassis SIC 1019-20 and housing
SIG 1019.

The SIK 1019 channel modules are fitted with
input jacks, input transformer, sensitivity regulator,
control amplifier, modulation indicator, modulator,
decoupling network and On/Off switch.

The SI 1019 is available in the following modules.

SIC 1019-20 (Part No  1862)
19" Chassis with maing module

SIS 1019-20 (Pan No. 1863)
Power supply module

SIK 1019, Channel 2 (Part No 1744)
Channel module, 95 kHz.

SIK 1019, Channel 3 (Part No 1745)
Channei module, 135 kHz.

SIK 1019, Channel 4 (Part No. 1746)
Channel module, 175 kHz

SIK 1019, Channel 5 (Part No 1747)
Channel module, 215 kHz.

SIK 1019, Channel 6 (Part No 1748)
Channel module, 255 kHz.

SIK 1019, Channel 7 (Part No 1749)
Channel medule, 295 kHz.

SIK 1019, Channel B (Pan No 1750)
Channel module, 335 kHz.

SIK 1019, Channel 9 (Part No 1751)
Channel module, 375 kHz.

SIB 1019 (Pan No 1752)
Blanking panel.
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The SIC 1019-20 chassis serves as the carrier of
the SIS 1019-20 power supply module and
incorporates the mains unit, the central mains
switch, displays to indicate functioning of the dc
voltage supply and the summing amplifier and
output connection.

The SIG 1019 housing is constructed of sturdy
sheet steel. It is used whenever the chassis
cannot be installed in 19 frames. The SIB
blanking panels are used to cover unused
positions. The complete transmission system
comprises of a control transmitter assembled
from the modules as described in conjunction
with a radiator and any additional main units which
may be necessary. The SZI 1019 high
performance radiator should be used ideally as the
emitter unit. The EKI 1019 9-channel receiver is
available for the receiver system.

Applications for multi-channel infrared system
extend all over the communications industry. Th
most important area of use is in high qual
simultaneous interpretation systems, where th
is usually a large number of receivers in use
one transmitting system. A further application,i
which relatively few receivers are employed, is
cueing systems, for example, stage direction
TV studios. The modular assembly princig
renders this system adaptable for a wide ranga
different applications. To assist in this connect
Sennheiser offers supplementary information
the form of leaflets and brochures for plann
engineers.

Technical Data:

9-channel control transmitter
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Numiber of channels
Transmission frequencies
Mcdulation

Nominal deviaton

Peak devianon
Preamphasis 5
Modulation indication
Deviation himiting

AF inpuls .
Inputimpedance
Input sensivity

AF frequency respons
Noise factorat | kHz ana tikhiz deviation

RF output voltage

HF outputimpedance

Outputde .

Maximum outputde

Power supply

Power consumption s @
Dimensionsin mm (19" chassis with enciesing housing)
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9 (channels switchabie individually)
5510 375 kHz in 40 kHz raster pattern
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+ 7 kHz
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10kQ

adjustanle 60 mVio 3V

5010 7000 Hz
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3-Channel Simultaneous Interpretation System
System 1019 (3-Channel)

[mirepoert

MERAROY -
STELENMNCER 81 KR
D wmm e cowtnon e

| e

P rewcuna 5-9

With increasing frequency people of various
nationalities are gathering to exchange ideas and
lolearn from each other. Inindustry this caninvolve
conferencesand training courses for foreign agents
and their service personnel, in the public service
and health field this can involve conferences,
conventions and symposia. All participants should
ideally be abte to follow events and speakers in
their own language.

J—

iti-channe! infrared systems
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For these smaller conferences the conventional
simultaneous interpretation systems are frequently
too comprehet:sive, especially where the need I1s
only for two or three languages. However, it is
just such smaller conferences which are the more
frequent, as we have established in a special
survey carred out by Sennheiser.

This broad range of applications is covered by the
Sennheiser system 1019 infrared 3-channel
simultaneous interpreting system. The system
consists of individual modular groups which can
be combined to customer specifications. Use of
Ihe very latest system modules guarantees rapid
and simple assembly and efficient handling.

As a result this particular system can never be
described as too big.

TSR 1019
Control Box

TS11019
Interpreter Station

The 3-channel simultaneous interpreting system s
assembled as required. The Summary shows
which basic modules are essential:

1.

. The control station (TSR 1019).
. 2 interpreter stations (TSI 1019) with 4 head-

.1 high performance radiator with connecting

. Receivers according to number of listeners

. Headphones according to model with earclips

Control transmitter including mains unit,
1 interpreter module,

4 infrared transmitter modules.

A fifth module is provided as spare.

phone/microphone sets (HMD 414-19) or
HME 1019 including a connecting lead for the

interpretation system. HMD 414-19

lead, For larger rooms it is possible to interlink
several radiator (1 radiator per 100 m? approx.).

(EKI1019).

or stethoscope, as required according to
number of listeners.

HME 1019

ei control transmitter o .
prv : ES

\els switchable individually)
5 kHz in 40 kHz raster pattern 3“ o " o

3 _— S =
: ® e 6 @
g amplifier N | >
et nec ol AECCH1  WEC CHZ  WRETHY

= -
Jle B0 mVio 3V i 1., O
100 Hz |

\ &
A 1
{ Fol Yooy i w\?“‘
. | ’
D

- e —
-

110V rasolderable)
um T0W

260 x 1355
AR DE 1019 Interpreter Module

3

Technical data:

Dimensions
Interpreter module OE 1013 (WxHxD) .
Interpreter stations/ contral box TSRTSI11019

TSR 1019 control box

Microphone connecting socket

Inputimpedance .

Conneclions: Microphone .
Elecirel microphone powering

Supply vollage lor elactret microphone

Line connecting sockel

Inputimpedance

Connections

Inputievel

TSi 1019 Interpreter Station
Headphone/ microphane set connecting socket
Inputimpedance .
Connections. microphone
headphane .
powering for electret microphone
Supply voltage for electret microphane
Headphone impedance .
Connections

Rights reserved lo adopt modilications, especlily in the course of technological progres:

142 x 129 x 181 mm
72 x125x 230 mm

B-pin, to DIN 45326
200 Ohms halanced
ping 1 and 3

pin g

12V

5-pinto DIN 41524
100 kOnhms balanced
pns tand 3
100mVio3V

8-pinto DIN 45326
200 Ohms

pins 1 and 3

pins 4and 5

pin 8

12V

= 200 Ohms

pins 4 and 5




High Power Radiator SZ| 1019
and Mains Unit GZN 1019

Unifraper

For large-scale systems.
Lightweight radiator.

High radiated output.

Optimum modulation at all times.
4 radiators per mains unit.

Mains unit remote control.

The SZ) 1019 infrared high performance radiator is
designed for infrared radiation in very large rooms.
It accepts the RF signals with their imposed sound
modulation from the control transmitter. These
signals are then transformed to the power
required to operate its 119 infrared transmitter
diodes. A red LED serves as the operating
indicator. Beyond its use in mulli-channel
operation, the radiator is also ideal for use with
large-scale mono and 2-channel systems. One
high performance radiator can be powered direct
from the integral mains unit of the infrared control
transmitter. As several radiator are normally used
in large-scale systems, additional mains units
GZN 1019-1 are available. Irrespective of the
number of channels to be driven, the radiators

SZI1019

always supply the maximum light output. As one
diode is required for each channel and for every
2 m?, this light output is sufficient, for example, for
driving 4 channels over an area of approx. 60 m?.
Four SZI 1019 high performance radiators can be
supplied from each GZN 1019-1 mains unit. As it
is preferable for the mains unit to be set up
separately in the vicinity of the radiator, the mains
unit can best be remote controlled from the control
transmitter. The electronics system employed in
the mains units is designed to allow easy wiring of
even larger systems. The mains unit is cooled by
convection and therefore requires no maintenance.
The GZG 1019 bracket mount is frequently used
for securing the high performance radiator. This
arm is not included as standard equipment.

GZG 1019

U sannuEIEn
WEYZGEAAT
e

'3
ar e

GZN 1019
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Technical Data: 8211019 (Part Nu 1612)
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40 10 400 kHz
4 kQ
"y

Freguency respense
Inputimpedanc
Numbper of transmilier diodes

Average curren! through atransmilies ciode
Total mean infrared radiaton gulput
Operating indicatar

Service valtage

RF input vollage

myY maintamay al eplmum
modulaton by automane gan control

Fower consumption 11A

Dimensions with mounling stirrup 350 x 220 x 45 mm
Waight 1500 g
Rights reserved 10 agopt modilicakons, especially in the course of technaiogcdl progress

Technical Data: GZN 1019 (Far No 1600,

Mains voliage 220V 110 Vo

Power consumption max 250 VA
Dulput voltage 3y
Max Gutput current 45A
Dimensionsinmm 260 x 145U x 160
Weaight approx 75 ky
Righls raserved (o adopl modihications. especially in the caurse of technologital progress
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9-Channel Receiver EK| 1019

and Charger Unit EZL 1019

Inifrapart

\
)

- -
I
1No 1612)

) mw
¢ mamained at opmum
y automatic gain control

B mm

‘g No 1609|

e NSy S

ac

160
kg

Receiver band width 50 to 8,000 Hz.

High channel separation.

Compact and rugged, receiver weight

only 120 g.

Economical rechargeable battery operation.
Portable charger unit doubled as

carrying case.

Space for 106 units.

Buiit-in test compartment

The small, lightweight EKI 1019 9-channel infrared
teceiver 1s both convenient and rugged. It can be
worn with either a clip or round the neck by
lanyard. The power supply 1s from a built-in nickel
cadmium rechargeabi= battery allowing an uninter-
rupted operating time of about 13 hours. The
fecetver is switched on by simply plugging in the
headphone lead jack. Three different types of
headphone are avallable as standard, HD 400-6,
1C 2-26, TC 2-36 with 35 mm jack connector.
The required channel can be selected by means
ofa9-channel switch The volume can beregulated
by means of the horizontal slide potentiometer.

TC2-36

EKI1019

‘
‘ N /R SENNMHEISER
N SO——

All controls are recessed into the housing to
reduce accidental alleration of setting. The EZL
1019 charger unit permits simultaneous charging
of 105 EKI 1019 receivers. A timer is provided for
the charging period A completely flat infrared
receiver battery requires about 14 hours for full
recharge. The unit switches over to trickle charge
automatically when the presel charging time
expires. A separate test compartment 1s provided
in the charger lo check the service voltage of the
receiver The suitcase design Is particularly usefut
for mobile operation of the complete Sennheiser
infrared mulli-channel system.

EZL 1019

Operating mpde
IF

Demaodulation prncepie

Audisampliher

Cuiput impedance

Permissibile loadmg

kel

200 € lpad resistance (5

Y batlery
i

» distorhion,

5V tattery supply
Nowe factor at 7 KHz deviation [ = 1 kHz, load = 200 Q.
paltery voitage = 4 Saudio voltage =3 7)

Audiofrequency

Operating hme with ong baltery charge
! 1 }
Weight

Technical Data: EKI 1019 (Pt No 1523,
Numbar of channeis 9
. 55 ta 375 kiz in A0 kHz raster pattetn

rolary selectar switch

Modula ™
+ Az
v 7 WHz
100 e

elaradyn
a5
Syn Wwus demadulation
Push-pull, short circunt prool
| Q

magnetc of dynamic headphones 20010 2000 Q
35 mm jack conmecio

gav
12v

max 4 %
50110 8,000 Hz
40 d8

- 4() dB
Rechargeable baltery 4 8 V/50 mAh
approx 13 hours
2

Dimensons inmm 20
Colour
Rights reserved to adopt modilications. especially in the course of technoldgical progress
Technical Data: EZL 1019 (Fart No 1613
Number of charging compantinents 106, 1 test compartment
Charging currant
Tesl current
ing lime for amply battery
ersupply
wer consumplion W

ensn Inmm x 180
Weight x 30 kg
Rights reserved lo adop! moditicatinns. especadlly in tha course of lechnoiogical progress




WIRELESS INFRARED TRANSMISSION — ACCESSORIES

Intfrapeert Transmitters
L ﬁ, Accessortes
[ e ' i T Pl e - L e Model
| si406 \
Home TV sound transmitter ‘ !
Mono | |
SZ1 1011 P
(Emitter)
Sl 1011
Control transmitter GZL 1012 HDI 401
| (4-way connecting and extension lead)
] ——— — — - — - —
| i ) SZ1434
S) 234 HiDyn Slave emitter for S1406
S| 234 HiDyn
Stereo/ i
2-channel | sz1 1012
Sl 1012 HDI 23
; GZL 1012
5 R TRIEr (4-way connecting and extension lead)
‘ I SZ11019 [t
[ I - = - R —J‘ (Infrared high performance emitter) ‘
‘ - System 1019 4 GZN 1019-1 (mains unit for SZ1 1019) ——
] - i Muiti-Channel System@| ' 7 7 2 1 0 /0 2 GZL 1019, GZL 1019-1, GZL 1019-2
channe {transmitter) (Control leads for SZ1 1019and GZN 1019)
GZG 1019 (articulated joint for SZI 1019)
Intfrayoort Receivers
L i Accessories
— g |
HDI 406
(Stethoscope receiver)
GZS 406
Rechargeable plug N Mo«
Mono | HDI 408
(Stethoscope receiver)
l
HDI 234 HiDyn HDI
| (headphone receiver,
also for mono)
e —
‘f Sta
Stereo/ HDi 234 HiDyn —
2-channel | open hi-fi headphone
HDI
I T e X AU i . = PSS
EZL 1019 battery charger unit =
—_— EKI 1019 HD 400-6 Monaural headphone
channel (9-channel narrow TC 2-26 _ o stz
band receiver) Dynamic teleclip combination
TC 2-36 :
Dynamic earphone with earmount. ——
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Infrared Headphones with Transmitter— Technical Data
—_—
e
= — Model Frequency Carrier o Acoustic Noise factor | Service voitage,
response frequency k] - é system _S 8 g at 1000 Hz power
é 5 5. i 55| E £ consumption
c ~53| @ | ® =3 |%=
o 030 | m© 8 20| a3l
= ca=| £ = > = ]
S 2p 8 =3 -2 2% ( E£
EX z<£| €| E SE|SD
oo SBE| o 2 2E|a¢
X<} oo o e AR
=E Lac | o a EE|Es
m HDI 406 50...8000 Hz FM 95 kHz 1 50 kHz |50 us Dynamic =3% 23bis2,6V
transducer (4 40 kHz Hub)
>
2 | A
40... 15000 Hz 1 50/25 D= < 1% 220 V/50 - 60 Hz
SI406 FM 95 kH 5 5
« (-3 dB) 2 KHz bis ‘|(+ 25 kHz Hub) ca.5W
o
m HDI 234 20... 20000 Hz FM £50/ |50us Dynamic 1% 9-V-transistor
Left channel: transducer (+ 35 kHz Hub) battery
05 kHz IEC6 F 22
Right channel:
250 Kbl > | @ 1% 220 V/50 - 60 Hz
S1234 20...20000 Hz FM + 35 kHz 50us iy g | (* 35kH2Hub) ca. 10w
el
. Model Weight/ Finish Coupling Remarks
Dimensions to ears T
29
g 550
Ee | 29
E3 [
s | Zz
Z2a no
P——
High impact
HDI 406 65g plastic housing 108 dB
—
Transmitter:
approx. 165 g S1 406 and Sl 406 S:
W 200 x 80 x 17 mm Audio cable and plugs according
Sl 406 flat black = 60dB to DIN 45 327. .
Transformer: S1 406 SX: Audio cabie with pigtalls
- approx. 200 g
o
High impact b
HoI gh impac T :
234 ca. 380 g plastic housing l: With “HiDyn" (can be switched off)
ST == ] o
—
Teansniftior: o a Audio connector according to
k=l
S1-234 pprex. 2609 flat black i Z E PN Smar
R— at blac| circumaural ; ": HF synch. output:
approx. 330 g o o 1.3 Vpp for SZ1 434
93
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WIRELESS RF TRANSMISSION SYSTEMS g
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—
For more than 20 years Sennheiser has been sup-  includes recharging units for equipment operating  systems, transmittersand receiverscan beseleg wide dynan
plying high quality wireless sound transmission  with rechargeable cells. To economise on the  which incorporate the Sennheiser "HiDyn"" ngjg fHIDyn" com|
equipment. Depending on the transmission power  limited space in the RF spectrum two different  suppression system. N ) Compact moc
employed a distinction is drawn between wireless  systems are available. Wideband modulation pro-  The table is intended to facilitate selection gy MKE 2012 (on
microphones and auxiliary broadcasting equip-  duces the highest audio quality but requires a  assembly of Mikroport transmitter and receiy MKE 4012 (su
ment. Wireless microphones are manufactured in ~ considerable RF range. Alareduced RF band width systems. Those items marked with @ are theg optional sele
a compact or miniaturised construction and avail-  of 40 kHz it is still possible to achieve high quality which canbe useddirect. In the eventof other cop Linear, Limite
able with outputs of upto 100 mW. Auxiliary broad-  transmissions. Sennheiser also market transmit- bination requirements we suggest you contact yg compt;tible "
casting transmitters are avaitable for outputs of up  tersandreceiversinthis narrow-band_wudmsystgm. Sennhe!ser After Sales Service Department
to 10 W. Onthe receiver side both battery operated ~ This equipmentis popularintheatresin conjunction  Sennheiser agency. There you can also obtain This SK 1012
pocket receivers and mains operated stationary  with multi-channel systems. To enhance the trans- commenqatlons on resolvxng wwe_}less micropheog compander cit
receivers are available. Our range of products also  mission quality in wideband and narrow-band transmission problems which it has not beg further develog
possible to cover within the scope of this table, Mikroport trant
PartNo  Model Page Part No. Model ) haS been US?C
1850 SK 1012 Mikropod transmitter with HiDyn (36 7/37 1/37 9) . 95 1966 EM 1012-2 S-channel wideband receiver is the operatin
1870 SK 1012R Mikrapart transmiter with HiDyn (radio version 10 mw) 95 1967 EM 1012-4 5-channel narrow-pand recever (VHF) ﬁﬂgSZ
1851 SK 10121 Mikroport transmitter with HiDyn (108 mW 5 95 EM1012.5 E_)whannel wideband receiver (VHF) “Linear"
1871 SK 1012-1R Mikroport transmitter with HiDyn (radio version 100 mw) 95 1968 EM 1012-7 5-channel narrow-band recaver
2109 SK 1012-6 Mikrap \amitter with HiDyn (narrow -band transmitter Technical data . 3 No regulating
with 10 mw . g . 95 1771 EM 1026 Maodules for muiti-channel recever [ dipping.
2110 SK 1012-7 Mikroport transmitter with HiDyn (narrow-band lransmilter Technical data “imiter”
100 mW) . . 95 Mikroport Control iation limit
1471 MKE 2010 Eleciret clip-an microphone (ommidirectional 42 Pilottone system s Deyla |qn mtt
1472 MKE 4010 clip-on microphone (cardioid) a2 8 . Zv;-chn -';»‘nldalad s "HiDyn
1 crophane (clip-an/ omnidirectional . 42 1040 ER 1- uxiliary broadcast transmitler )
1343 m:g :3 R -L,E, .;:! :u.gny- n'w:‘ouerlvo”,_:l 4?2 1041 SER 14 Auxillary broadcast transmitter (10 W) cOmpander m
1848 MKE2012 2 1195  SER1-BS Rechargeable ballery with housing lory control.
MKE 4012 o 42 17 SvVzZ 10 10Wend stage for SER 1 . As with all cc
MKE40R e (cardoid) 42 1116 GZB 4-2 Rechargeable battery with housing for SER | Sﬁem utilise:
SK 1010 7/37 1/37 9 MHz) 96 1112 GzB10 Mains unit i . f :
SK 1010R r (radio ver 96 SER 10 Auxiliary broadcast transmitier mitter. Corres;
SK 1010-1 ansmifter {100 mW) 96 SER 10 Variants  Auxilary broadcast transmitler receiver. Cor
- transmitter (tadio Yo Technical data 5 % . .
g: :g:g-; R A ort x' ::,ﬂ-:,.;,,,,;:,;, 96 0057 ER2 Auxiliary broadcast transmitter (wideband) feceiver is alst
SK 1010-7 Mikraporn narrow-band transmitter 96 0928 ER3 Auxiliary braodcast transmitter (narrow-band) EM 1001. or
SK 1010-8 Pilotone transmitter 96 1478 SzL 1010 Automatic recha suppression a
- Mikroport transmitter (VHF range) 96 0798 SZL 15 Automatic recharger i
S:: :g:g ° M n-r"pvrl r:?r:u-' ‘n { mvl 37 1 ‘?7 GMHZ) a7 1675 SZL 25 Automatic recharger muﬁ‘l?:rngm%ywj
1 -| L D (rad p an) 97 ( ;
E& 13:8—: kroport narrow - 97 Receiver Accessorles noise ratio of, {
EK 1010-8 Pillottone racener 97 1636 EZD 1010 versity urit 1 the “HiDyn“
EM 1001 - w-biand recever 9§ 1708 ~ EZW 1016 aspNiar value of 72 dB
EM 1003 3-ch. wideband recewvar 98 1114 GZA 1000 Halt-wave dipcle 15
Te 99 0597  TA203 Telpscope antenna the RF conditir
1964 EM 1012 3¢ drecewer 100 is even great

Compatibility of Sennheiser Mikroport Transmitters and Receivers

excluded that
have to operal
of coping with
be switched o

> | theside of the
Racaniai > 2 - § énd of the ant
' 2 g ;
s 2| &
&= T : 2
R s = oY)
nZ = T I
e I s b3 e
s v: 8 12
f : -1 y Y 2
= | = < e N o~
Transmilter ¥ f X 5 X & 2 i -"7_1 5@ T“h"jcal
Carrier Ireque
SK 1010-R
. I'z‘eu frequenc
SK 1010 Iween chan
(30 - 45 MHz) [ Frequency siz
SK 10101 "goeralures
de s and+40 C:
SK 1010-1-R o +10% and -
(3 MH2z RFoulputto di
SK & . —‘ Rldﬁaled pow(
(30 — 45 MHz) l?:ﬂlaled spur
o rmonic freq
SK 1010 :_J . [ ] ulation .
(30 ~ 45 MHz RF phase ey
SK 1010-8 voltage: frequ
(30 - 45 MHz) R:!‘T(dddevnauc
eviatior
SK,W',“,'? ® linear
{140 - 200 MHz) limiter
SK 1012 _ HiDyn .
SK 1012.R ® o Signal 10 nois:
(30 - 45 MH2) P;auk')relanve
X sensitivi
SK 'mg‘f ([ ] [ J linear
SK 1012-1-R limiter
(30 - 45 MHz2) HlDyn
SK 1012-6 t
‘qi’w(* fda'»' \.'1]» iz) d hd msfﬁi"v'
(30 — 45 MHZz) un
S minimum
il L o [ ] Inputimpedar
(30— 45 MHz t socket v
SER 113 [ ] [
(25 - 110 MH2) —
SER 1-4 [ ] [
35 - 110 MHz)
SEA 10 ® L
(30 — 200 MHz)
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NN YR B
(et transmitters
Jreceiverscanbeselected | 4 wide dynamic range through the use of
ennheiser "HiDyn" noise | uyipyn” compander circuitry.
» ) Ccompact model with clip-on microphone
o facilitate selection and | ykE 2012 (omnidirectional) and
transmitter and 'ecg‘vﬂ MKE 4012 (supercardioid).
narked with @ are those | gntional selection of three operating modes:
_Inthe event of other com- Linear, Limiter, HiDyn.
e suggestyou contactyour | compatible with existing systems.
5 Service Depariment o
are you can also oblainfe- | s SK 1012 transmitter with newly developed
lving wireless microphone | ympander circuitry for reducing noise levels is a
which 1t has not Ibeen further developmentofthe familiar range of portable
the scope of this table. | wiroport transmitters. The housing from SK 1010
a has been used. The exterior distinguishing feature
i‘?fu is the operating mode selector switch with 3 set-
HF} 1% | tings:
) ‘ :gg “Linear”’
~ 1 [ No regulating control, deviation limited only by
101 clipping.
:g “Limiter"
i Deyia!igp limited by regulating control.
14| “HiDyn
; }% Compander mode and deviation limited by regula-
_ 1| tory control. .
o .. 16| As with all compander processes the “HiDyn"
forSERT . . . :$ system utilises linear pre-emphasis in the trans-
“ o mitter. Corresponding de-emphasis is used in the
107| receiver. Consequently a “HiDyn’-compatible
: 8 }g receiver is also necessary, for example EM 1026,
e .. . | EM 1001 or EM 1003. The slandard of noise
= 16| suppression achieved by the ""HiDyn" process is  the “Lim'* position the SK 1012 operates in the iK ‘S?(‘z‘o'

1] astoundingly good. Whereas without "HiDyn"  same manner as the popular SK 1010 transmitter:  foycres AT bt e ol bl
under otherwise optimum conditions a sugnal'to on exceeding !uI! modulation (rated deviation) an  the SK 1012 This version is licensed only for delivery to foreign
noise ratio of, for example, 60 dB is achieved, with  automatic level limiter comes into action. In the  countries

1] he “HiDyn" system it is possible 10 achieve a  “Lin" position the automalic level control is gk 1012.1

1 | value of 72 dB (CCIR 468, peak valuation). Where  switched off. The AF signal is limited harshly by ~ As SK 1012, but with 160 mW RF output. Owing o the higher

1| the RF conditions are less than optimum the gain  clipping 5 dB above full modulation level. ou‘lﬁv;'uhe ;p‘e(r)a'v;nnglme?s:educmdto abm.:ja’u M“Ghy n;mnp[ar c,o"
. sy . Wi e s <. 1S yarsion s ned tor German broad-
ks even greater. As the possibility is not to be casting stations on frequencies between 32 55 and 38 05 MHz
excluded that the SK 1012 transmitter may alSO  The SK 1012 transmitter is available in the following versions
have to operate together with receivers incapable sk 1012 SK 1012-6
ofcoping with “"HiDyn"", the “'HiDyn" system can  Mikoport iransmiier, with 3 swilchable wideband transmission  Narfow band version olthe SK 1012. 1 frequency i e area of
be switched off by the E)perating Tode switch:6n lrequencies 36.7/37.1737 9 MHz and 10 mW RF output. 3010 45 MHz

< || heside of the housing. The moulding atthe bottom sk 1012 R SK 10127 s (i
5 end of the antenna is used as a switching tool. In As SK 1012, but for the West German broadcasting stations with Narrow-band versian as SK 1012-6. but with 100 mW RE output.
o - Z frequencies belween 32 55 and 38 05 MHz.
c B
=] 3 =
= ¥
¥ = T3
= b= 1o
&1 ol
E8 T8 Technical Data: SK 1012 SK 10121 Technical Data: SK 1012 SK1012-1
Carner fraquency . . 36.7/37.1 and 37 9 MHz (swilchable) Range of the senstivity regulator 46 dB (typical) 46 dB (typical
or 3 frequencies between 30 and 45 MHz Control range of imiting amplifier 30 dB (typical 30 dB {typicai}
Max_ frequency separation Distormon factor throughout
betwear channel 1and channel 3 1 5 MHz 15 MHz modulation range Ntol (1000 Hz)= 1 % Si%
Frequ y Stabihty at Modutation display with mode
lemperatures between + 10° C switch setto "TEST"' LED, red LED. red
and + 401 C and deviation oy AF requency response 40 Hz 10 20 kHz 40 Mz 1o 20 kHe
+10% and-30% . 2 belterthan £ 15 kHz better than + 15 kHz + fdB-3dB +1dB-34dB
AF outr: Jurmmy antenna 10 mW 100 mwW Roit-off above 20 kHz > 18dB/Oct = 18 dB/Oct
Radizted power . L < 1mw approx. 10 mw (active low pass) taclive low pass)
iated spurious and Preemphasis 50 psec 50 psec
harmar . frequencies =4n0W =4nW Power consumption approx 15 mA approx 40 mA
Modulation . . . .. M FM Power supply 9 Vbattery lEC o F 22 9V battery IECE F 22
RF phase position (RF inpu! Operaling ime refative 1o
Voltage Iraquency devialion) selechve inlernally by sotdder bridge baltery lype approx. 8 hours with (Braunstein not
gﬂlﬂdd' atian . . ¥ ks ¥ t 40 kHz + 40 kHz Braunsten recommended
eﬂklid(« vialion in operating mode {e g Daimon No 333)
near T = 75kHz + 75 kHz approx 5 5 hours, with approx. | S hours
fimiter . + 40 kHz + 40 kHz nickel cadmium cell,
[ ] HiDyn . ... . .+ 40kHz + 40 kHz e g VataTr7/8
s*gnen 10 noise ratio (CCIR 468, approx 32 hours approx G hours
;‘!eak) felalive o rated deviation. with alkaling manganes
. P‘-"Sur“mh\"ly 10mv cell (e g Mallory MN
|"'lt;-7! . am W =% 8 =60 dB Battery status check wilh operating
limiter . . E = 60 dB mode swiich selte "TEST LED, green LED. green
HiDyn . . . . . z = 70 dB Dimensions in mm ncluding
Input sensiity microphona . . . . . 150 x 46 x 24 150 x 46 x 24
maximum 1 mv/# 40 kHz deviation(typical) Weigh!l with battery and
= minimum 200 mV/+ 40 kHz deviation (typical) microphonge : 2269
Putimpedance . . : approx 40 kQ approx 40 kQ FTZapprovalNo . . . M-66/80
2t wiring connections

() ut 8o Fin 1 = AF input, Pin 2 = earth (- battery),

Pin 3 = earth (— battery), Pin6, 7 (+ battery) must bie
connected externally (remote swilching facility),

Pin 8 = screened powering voltage for glactre!

capacitor microphones
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Wllmomar -Transmitters
SK1010 SK 1010-R - SK 1010-1 - SK 1010-1 R - SK 1010-6 - SK 1010-7

SK'1010-8 - SK 1010-9

High-quality transmission.

Wide or narrow-band.

Wide range of carrier frequencies.
Models with up to 100 mW RF power.
Range up to approx. 100 m.

High quality limiting amplifiers.
Batteries easy to change.

Despite its small dimensions the SK 1010 Mikro-
port transmitter offers highest quality. With the
screw-on MKE 2010 electret condenser micro-
phone (omnidirectionatl characteristic) or the MK
4010 electret condenser microphone (cardioid)
it can be held comfortably in the hand or worn
around the neck. Owing to its small dimensions
and flat protile the SK 1010 is also suitable for use
as a pocket transmitter. The best microphone to
use for such applications is, for example, the
MKE 10 clip-on microphone. Other low impedance
dynamic microphones are equally suitable for
direct connection. The SK 1010 transmitter
operates reliably and efficiently even when sub-

(.

High transm
Wide or nari
Wide range
Quartz oscil
2outputs (2
Electronic s
LED battery
LED operati
Easy batter

|ected to rugged treatment. As a power source a
conventional 9 V battery or a nickel cadmium
storage cell can be employed. The latter can be
recharged while fitted by means of two external
charging contacts on the lransmitter in conjunction
with the automatic battery recharger SZL 1010
(see page 110).

The battery status and the limits of the SK 1010 can
be checked by means of 2 LEDs with the operating
mode switch in centre position. In addition to the
high-grade limiting amplifier, anactive filter ensures
exactshapingofthe modulationfrequencyresponse.
The wide range of models of the SK 1010 ensures
compliance with the varying regulations which apply

The EK 1010
of the highes
construction
enables it to
ina pocket

panying fany
crystal oscill
high stability
long-term re
obtained fro
ora nickel c:

lype. itis not

in different countries. The SK 1010 Mikn
Transmitters have been tested and approved
bythe Federal German Telecommunications
and by numerous foreign telecommunicali
authorities. The frequency range 30 to 45 MHz
available on wide band modulation with the m
SK1010,SK1010-R, SK 1010-1 and SK 1010+
These models differ in output and have diff
West German licensing numbers. On the
band the SK 1010-6 and SK 1010-7 are a
in the same range. The SK 1010-9 covers
frequencies ol 140 MHz to 220 MHz. The

Technical Data:

SK 1010 (Part No 1470)

Carrier [requencies

Frequency stab/lily belween +
of + 10 % and - 30 %

RF oulput/radiated ml(pul
Radiated spuriaus and harmonic !requenmes
Modulation mode

Rated deviation = peak ¢ fewiation

Interterence deviation (noise assessed 1o DIN 45 «105)
Conneclion socket

AF input voltage for rated deam on

Control range ol imiting ampiifier

AF frequency response
Preemphasis

Power consumplion

Power supply P

Operating time with Varta recmrgeable Te7/8
Operating time with alkaline manganese cell
Dimensions (with micraphone) in mm
Weight wilh battery and microphone

10 and = 40 ' C and battery voitage deviation

Interference factor (g1 1000 Hz) thre mgh utentire modulation range

3 frequencies swilchable between 30 and 45 MHz
with maximum frequency interval ol 1 5 MHz

between channel 1 and 3

=+ 15kHz

10 mW/approx 1 mW
=anw

FM

+ 40 kHz

= 100 Hz

8-pin 10 DIN 45 32
adjustable from approx

i mV o approx 20 mV
approx. 36 dB over rated devation
S1%

40 Hz 10 20 kHz (- 3 dB)
S0 ps

approx 10 mA

9V battery (IEC 6 F 22)
approx 8 hours

approx. 48 nours

150 x 46 x 74

approx 226¢

Rights reserved 10 adopt modifications. especially in the course of technoiogral progress

version of the SK 1010-8 is used for wireksf feceiver for
pilot tone transmission in filming work. the housing
aid of the SZ
loindicate w
=5
| Technical
SK 1010-6 (Fan No. 1632,
1 frequency betwean 30 and 45 MHz Receiving ire
Rated Ireque
S + 2.5kHz ent cha
10 MW/ approx 1 mw :F";‘Sglu\l;lyal
L2t
™ nw AF output (as
+ 8 kHz Output
- a0 conni
20 Hz c"-"l’ulvolla(

&-pin e DIN 45326
adjustabie [rom approx.

Audiofreque

! mVto 20 mV i
approx 36 dB over rated devialion n'g:s!;‘;(
=2% ol
40 Hz to 12 kHz (-3 dB) Mt:nnv:g:ﬁ
50 us , ” iation
approx. 10 m Electron
9 Vbattery (IEC 6 F 22} e
approx 8 hours ers
approx 48 hours Q‘Wﬂa:ﬁlpcl
150 x 46 x 24 Oﬂlcon«
approx 226 g OPelanng tir
Dmensions
Rights rese

SK 1010 R (Part No. 1599)
As SK 1010, but licensed only for Wes! German broadcasting
slatons on the frequencies between 32.55 and 38 05 MHz.

SK 1010-1 (Part No. 1586)

As SK 1010, but with 100 mW RF oulput Higher current con-
sumption reduces the oparating ime to about 30 % by com-
parson with SK 1010 Only available for export

96

SK 1010-1R (Part No. 1587)
As SK 1010-1 with 100 mW RF output for broadcasting stauons

on the broadcasting frequencies

SK 1010-7 (Part No 1652)

Narrow-band version as SK 1010-6, but with 100 mW RF autput.
tncreased current consumption reduces the nperating lime to
about 30 % by comparison with SK 1010-6

SK 1010-8 see wireless pilot sound system

SK 1010-9 (Part No 1710) :
Narrow-band version as SK 1010-6, but for frequencies
140 and 220 MHz and 50 mW RF outpul. Increas
consumplion reduces the aperating time 10 about 30%
parison with SK 1010-6.




'SK 1010-7 -

(e Receivers

EK 1010 - EK 1010-R - EK 1010-6 - EK 1010-8

High transmission quality.

Wide or narrow-band modulation.

wide range of carrier frequencies.
Quartz oscillators.

2outputs (2 mV fixed, 2.5 V adjustable).
Electronic squelch, can be switched off.
LED battery check.

LED operating pilot light.

e —]

 The SK 1010 Mikropot
:n tested and approved boh
' Telecommunications Qtﬁc:
oreign telecommunications
ency range 30 to 45 MHzg
4 modulation with the modes
SK 1010-1and SK10?0-1R
in output and have differen
ng numbers. On the narrox
and SK 1010-7 are availab
The SK 1010-9 covers
1Hz 10 220 MHz. The specd
1010-8 is used for wireles

»n in filming work.

[

nNo 1632)

stween 30 and 45 MHz

x | mW

5326
T ApProx
P

1 over rated devighon

Hz (-3 dB)

pilot sound system.

0} )
SK \O1O‘6Abullor(requenuesd
50 mwW RF autpul. increase!

1¢ operating time to about 30 % DY

Easy battery change.

The EK 1010 Mikroport receiver is a mini-receiver
of the highest quality. It is of identical mechanical
onstruction to the SK 1010 and its small size
gnables it to be carried unobtrusively, for example
ina pocket or around the neck with the accom-
panying lanyard. All versions are fitted with quartz
oystal oscillators and rugged ceramic filters. The
high stability of the receiving frequency ensures
kng-term reliable operation. The power supply is
obtained from a conventional 9 V 6 F 22 battery
oranickel cadmium rechargeable cell of the same
lype. It is not necessary to remove the cell from the
feceiver for recharging. Recharging contacts on
the housing permit automatic recharging with the
ddofthe SZL 1010 recharger. A red LED lights up
bindicate when the receiver is switched on.

The battery status is displayed by a green LED
when the operating mode switch is in centre posi-
tion. Headphones, induction coils or extension
leads can be connected to the output of the
EK 1010. An output voltage of 2 mV is available
as a fixed level at the 8-pin socket, in addition to
which the low-impedance output in the same
socket can be adjusted by up to approx. 2.5 V
Similarly at the output socket a bridge enables the
fixed electronic squelch to be deactivated.

The EK 1010 wideband model has 3 switchable
receiving channels from the 30 to 45 MHz range.
The wides! spacing between these channels
should not exceed 1.5 MHz. Our range includes
the EK 1010-R, which is the same model but
intended for the frequencies used by West German

broadcasting stations. For operation in the 40 kHz
frequencyrasterthe narrow-band modelEK 1010-6
is available and also covers the frequency range
between 30 and 45 MHz. Designed in double
superhet the unit affords single channel working
only. 1 main application is in radio tour guide
systems and for assisting the hard of hearing (see
page 97). The EK 1010-8 is designed for the
special requirements of wireless pilot sound trans-
mission. The EK 1010, EK 1010-R and EK 1010-6
receivers include a headphone as standard, com-
prising the HZS 1-1, HM 35 and HZL 18-30.

Technical Data:

EK 1010 (Part No 1€14)
EK 1010-R (Part No 1677

EK 1010-6 (Part No 1631)

Recewving traquenties

Rated Iraquency deviation . .
Adacent cnannet separalion at an interlerence signal rato.of 10 )
Sensitiity af rated frequency deviation for 26 dB S/N

Input . :
AFﬂulpu' (Asymmaetric)

Qutput conreation socket - 3
Iputvaitages at rated Irequency devialion and input voltages

Audofrequency range (-3 dB)

1ating Lime «elatve Lo battery type

,D'"ensiow-; nmm
Henght

Aghts resery

=2V

¢l to adopt modilications, especially in the course of technnlogical progress

Max 3 irequencigs switchable betwesn 3C and
45 MHZz with max frequency separation of 1.5 MHz

between channels 1 ang 3
* 40 kHz

* 60 4B at 400 kHz interval
=2V

antenna GZA 1010

source impedance approx 10 Q
rated lnading = 100 Q

8-pin socket to DIN 45 326
approx 2 5 V adjustable

approx, 2 mV fixed

50 Hz to 15 kHz

@lions rom ratad frequency response (deamphas "-n.lus ~2dB
Ortic o (1000 Hz FM, rated frequency deviation 400 uV antenna voltage,
Wpatvaitage vy . . . . L . . . i S2%
fenna v ltage for 50 dB unweighted signal to nose ratin relative o rated frequency
tion R . . . = 10uv
onic squalch lixed at approx 4 uV
‘ Mersul:uy o . 9 v battery (IEC6F 22;
Cur oot current consumption . approx 12 mA
rent cansu mption with madulation {RL = 1 kQ)

approx 15 mA

approx. 6 hours, mickel cadmium to approx. 30 hours

aikalne, e g. Mallory MN 1604)
145 x 46 x 24
approx. 215 g

For techinical data oo the EK 1010-8 see under "'Wireless Pilol Sound System*',

1 frequency between 30 and 45 MHz

+ 8 kHz

= 60 dB at 40 kHz interval
=2uVv

antenna GZA 1010
source impedance approx. 10 Q
raled loading = 100 Q
8-pin socket to DIN 45326
approx 2.5V adjuslatie
approx 2 mV lixed

50 Hz 1o 12 kHz

S*2dB

£3%

Z20pv

1 1o b uV internally adjustable, factory selting
approx 4 uv

9V battery (IEC 6 F 22)

approx 75 mA

approx. 15 mA

approx. 6 hours nickel cadmmum 1o approx
30 hours alkaline & g Mallory MN 1604)
145 x 46 x 24

approx 215q

MMended accessones.
Iger

SZL 1010 {Part No. 1478)

and haiding belf EZU1010  (PanNo 1616)

g ool EZ} 100 (Part No. 1634)
“Cling lead for EZ1 100 HZL 32 (Part No 1635)
N loop EZI 1010 {Part No. 1615)
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EM 1001 and EM 1003

Compact dimensions.

EM 1001: 1 narrow-band receiver channel with
“HiDyn" noise suppression system.

EM 1003: 3 wideband receiver channels with
“HiDyn"” noise suppression system.

LED field strength display.

Facility for outside supply 12 to 24 Voit.
Facility for headphone listening.

The two Mikroport receivers EM 1001 and EM 1003
are small, compact and equipped with the "“"HiDyn"
noise suppression system. The EM 1003 is a
3-channel wideband receiver. In its standard ver-
sion it is designed for operation on the 3 Mikroport
frequencies of 36.7, 37.1 and 37.9 MHz, which
are switched by pushbuttons on the front panel.
The EM 1001 is a 1-channel narrow-band receiver
for a frequency in the range of 30 to 45 MHz. Both
receivers are also suitable for mobile use owing to
their compact dimensions and the facility for out-
side voltage supply (12 to 24 Volt dc). The con-
necting sockets and controls are arranged on the
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Frontal view

EM 1001

NF/AF

"

O pam—— .
EIN ¥

XXX

T @ o

EM 1003

EM 1003

i

frontof the unit. The R. F. field strength is displayed
by 3 LEDs of different colour, so that clear infor-
mation is provided on the level of the incoming
signal The AF signal is available floated symme-
trically with a level of 1.55 V (& 8 dBm) and the
5-pin output socket (DIN 41524). A 2 mV level is
available on contacts 4 and 5 tor connecting low-
levelinputs. For monitoring the transmission quality
direct at<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>