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COINCIDENT VIRTUAL-RIBBON MICROPHONE
AND CONTROL UNIT

This is a multi-capsule array m crophone, capable of enulating various
conventi onal m crophone channel s:

Mono Cardioid, ribbon (velocity), omidirectional (pressure)
Stereo Cardioid pair, hypercardioid pair, crossed ribbons
Surround 4-channel, 5-channel

The 4-channel 5-channel and ommi directional outputs are always
avai |l abl e, independently of the settings of the stereo channels.

A particular property of this mcrophone, which distinguishes it from
other multi-channel m crophones, is the accurate phase rel ationships
bet ween the channels which is maintained up to high audi o frequencies
and gives extrenely accurate stereo imaging. For the stereo crossed
ri bbon response, the channel s are phase-coi nci dent over the entire
audi bl e range.

The conpl ete apparatus conprises a Mcrophone Unit, a Control Unit
and various connecting cabl es.

M CROPHONE UNI'T

The m crophone is cylindrical in construction and would normally be
operated wth the sound sources in a plane at right angles to the
longitudinal axis. It may be nounted with the handl e downwards in a
m crophone stand clip, or suspended with the handl e upwards using the
adj ust abl e suspension fork provided.

ALL REFERENCES TO ' LEFT" AND ' RI GHT' ASSUME THE HANDLE- DONNWARDS
MOUNTI NG PCSITION. | F THE M CROPHONE | S MOUNTED HANDLE- UPWARDS,
"LEFT" AND ' RIGHT" WLL BE REVERSED

The m crophone incorporates an internal w nd-shield and resilient
suspensi on whi ch shoul d be adequate for nost normal conditions of

i ndoor use. If it is to be used outdoors or for very cl ose speech,
addi tional wi nd shielding my be necessary. |In conditions of high
vi bration, the nounting nmay need additional resilient suspension
arrangenents.

The m crophone is supplied with a 5-netre cable to connect it to the
control unit. An additional 25-metre drumof cable is supplied for
use when required. Should the cables beconme m slaid or damaged, the
m cr ophone can be plugged directly into the control unit w thout an
i nterveni ng cabl e.

It is inportant to keep cables and ot her objects away fromthe body
of the m crophone where their presence mght distort the sound field.

Alittle tinme spent becomng famliar with the operation of the
| ocking "Preh" connectors will be anply repaid when they | ater have
to be operated under the stress of studi o working conditions.



CONTROL UNI' T

The control unit is rectangular and of robust netal construction.
Al connectors are grouped on one face of the unit for convenience.
The unit may be nounted in any orientation, provided the controls
remai n accessi bl e.

12v DC
input

240v AC
input

Connect i ons:

Mai ns (240v AC) input (IEC connector)

Low vol tage (12v DC) input (special connector)

"Preh" | ocking DIN m crophone input connector

P.O 'B jack outputs (stereo and 4-channel)

XLR stereo outputs (stereo only)

"D connector (5-channels + stereo + omidirectional):

1) Signal earth 9) Right (stereo)
2) Signal earth 10) Left (stereo)
3) Omidirectional 11) Centre front
4) Signal earth 12) Right back

5) Signal earth 13) R ght front

6) Signal earth 14) Left back

7) Signal earth 15) Left front

8) Chassis earth

Al out puts unbal anced 600ohm source i npedance

Left stereo Right stereo

Outputs
Left front Right front  -€ft stereo as listed
Left back k /Right back /R/'ght Stereo /- ahove

(_1{ Mic
° [ )
° [
° [ )
° [
[ )

Control s
Cal i brated Gain control, 6dB steps
Cal i brat ed bass-correction, 25c/s to 340c/s
Variable Direction control for stereo outputs

PONER SUPPLI ES

If mains power from200v to 250v ACis available, it can be
supplied to the Control Unit through a 3-core mains cabl e equi pped
wth a standard |.E. C. connector. Under these conditions, there
nmust be an earthing connection in the supply wring.

Alternatively the unit can be operated froma 12v DC supply, such
as a car battery, using the special connector supplied.

Protection is incorporated agai nst reversed polarity and the netal
casing is isolated fromthe 12v supply. Earthing of this supply
IS not necessary. At |least one of the output connectors should be
arranged to give a chassis connection for screening purposes.
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SIGNAL LEVELS

The Gain control operates in steps of 6dB and is calibrated in units
of dBC 0dBm The | ogic and conveni ence of this arrangenent will
becone apparent when the m crophone is put into use.

1) Snoothly variable control of signal levels is the artistic job of
t he sound m xer, not of the mcrophone channel. The m crophone
channel is provided with a range of gain steps which are accurately
repeatable in the event of a retake becom ng necessary at a |l ater
stage. (For this reason, the settings should be noted on the studio
| og for each session or individual take).

2) For nost professional purposes, a nomnal output |evel of 0dBmis
required (equivalent to 1mWVinto 600ochns). The gain setting is
usual | y chosen to achieve this.

3) Most experienced sound engi neers can estimte the probabl e

| oudness of the performance in 'Decibels' (An inaccurate description,
the actual units are "dBC —decibels relative to the threshold of
hearing wei ghted for frequency on the 'C scale).

| f the sound engi neer knows that, for instance, a single performer at
1 metre fromthe m crophone is unlikely to exceed 88 dBC, the switch
can be preset to that |evel and should be left at that setting for
the entire perfornmance.

The calibration of the Gain control is only approxi mate and shoul d
not be relied upon for sound | evel neasurenments. Sensitivity wll
vary, depending on the directional response selected and the position
and nature of the sound source.

The m crophone anplifiers can generate output signals up to +18dBm
wi t hout overloading. This allows signals up to 18dB hi gher than the
estimated | evel s to be passed on without distortion; to be
attenuated, if necessary, by subsequent equiprment in the signal

chai n.

Note: Wil st professional equipnent is designed for nom nal input

| evel s of 0dBm and can accept signals up to +20 dBm before

overl oading, there is a | arge anount of domestic equipnment in sem -
pr of essi onal use, which cannot tolerate these levels. |If donestic
equi pnent is to be used, the Gain switch should be set two steps
anticlockwi se (-12dB) fromthe settings which woul d ot herwi se have
been used with professional equipnent. Aternatively a -13dB
attenuator should be inserted in the output signal path.



STEREOPHONIC OPERATION

The front of the mcrophone is marked with a vertical black
bar .

By neans of the Direction Control, the polar diagramof the

m cr ophone can be altered snmoothly froma 90° front-facing coincident
cardioid pair through crossed ribbons (double figure-of-eight) to a
90° back-faci ng coincident cardioid pair.

Direction Control setting

Front 45 44 +3 +2 +1 C&XO5O 1 -2 3 -4 -5 Back

FRONT FRONT

Left Right Anti-
J Left Right phase
Anti- Anti-
phase phase
Anti- Right Left Right Left
phase BACK BACK
The setting of the control may be altered during the performance if
this is artistically justified. It will be found particularly useful

for balancing the ratio of direct to reverberant sound. Mre
information on the correct use of coincident stereo ribbon and ot her
types of mcrophone will be found in "The Techni que of the Sound
Studi 0" by Alec N sbett (Focal Press)

"In particular, for two reasons, the double figure-of-eight is rarely used. The most
important is the poor compatibility with mono: there are bound to be some listenersto a
stereo broadcast or disc who will hear it in mono, and if the A — B signal isvery large
they lose asignificant part of the information. What happensin fact is that they lose far
too much of the reverberation, which is very strongly represented in the A — B
component of adouble figure-of-eight. The second problem isthat the reverberation is
picked up on both back and front of the microphone in roughly equal proportions, so
that at low frequencies there is a phase-cancellation effect that takes some of the body
out of the stereo reverberation, making it thin and harsh. Thisis noticeablein a concert
hall and very marked in the more reverberant surroundings of, say, a cathedral.
Switching the polar diagram even a quarter of the way towards cardioid reduces the
effect significantly."

Fromthis it can be seen that the crossed ribbons (double figure-of-
eight) response will be particularly useful for achieving clarity in
excessively reverberant and boony acoustics. Because the response is
symmetrical, the artistes can be arranged both sides of the

m crophone if this is convenient. Alternatively an acoustic screen
can be used to renove the back response in very 'live' surroundings.

ALL REFERENCES TO ' LEFT' AND ' RI GHT' ASSUME THE HANDLE- DONNWARDS
MOUNTI NG PCSI TION. | F THE M CROPHONE | S MOUNTED HANDLE- UPWARDS,
"LEFT" AND ' REGHT" WLL BE REVERSED.
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The effect of the Direction Control settings on the stereo field
Area of conventional stereo response shown shaded.
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The effect of the studio |ayout on the reproduced stereo field

If the perforners are spaced at equal angles to the m crophone, they
wi | | appear unequally spaced when the sound is reproduced through a
pai r of conventional stereophonic |oudspeakers.

Performers .
|l"""| Stereophonic image

f " of performers

Qe 1o IIIII@

Microphone

The effect is caused by the directional properties of the |oudspeakers,
but the recording engineer may wi sh to conpensate for it during
recording. It can be overcone in several different ways.:

1) The output of an additional nonophonic m crophone is added in equal
proportions to the two stereophonic channels. This fills up the 'hole
in the mddle but gives an indistinct stereo inage.

Performers Confused
I||l"l||I stereophonic image
I \ of performers

¢ Mono QieimyEyE IR O

Microphone

Stereo Microphone

2) The stereophonic mcrophone is placed further away fromthe
perfornmers. This has the disadvantage that the sound field does not
conpletely fill the width of the space between the | oudspeakers and the
ratio of reverberant to direct sound may be. excessi ve.

Performers .
Stereophonic image

of performers

& i |e

Stereo microphone
on opposite
side of
imaginary circle



3) Rearrange the perforners.
Performers

il o
I Stereophonic image
of performers

IR

Microphone

It is possible to extend the stereo inmage slightly beyond the w dth
occupi ed by the two | oudspeakers by placing perforners outside the

t heoretical capture angle of the mcrophone. This is only effective
for extending the sound field by a snmall proportion of its width and,
if carried too far, will result in confused imaging.

Extra
performers

il o
I I Stereophonic image
of performers

@llllllllllll

Microphone \\\\\

Extra images

-]
L

Thi s phenonmenon can be used to particularly striking effect by
arranging for a significant proportion of the distant reverberation to
arrive at the mcrophone fromoutside the theoretical capture angle for
nor mal stereophonic pickup. This will transfer the reverberation of
the recording venue into the listening roomin a natural way, which
will appear to surround the listener. Care nust be taken that the | oss
of this effect when the sound is reproduced nonophonically does not
result in a performace which sounds too 'dry'.

A nore detail ed exam nati on of stereophonic inage |location will be
found in: "Two- Channel Stereophonic Sound Systens"” by F.H Brittain and
D.M Leakey. Wreless Wrld Vol 62 (May 1956) pp.206 - 210
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SPATIAL RESPONSE

In the crossed-ribbons node, the plane of maxi numsensitivity is at
right angles to the longitudinal axis of the m crophone body —the
null's of both channels are in the direction of the long axis. Sounds
approachi ng froman oblique angle between these two directions w ||
suffer partial cancellation which is frequency-dependent, this is
because the path-lengths to the capsules of the array will differ and
the sound wave will not arrive at all capsules in the same phase.

These effects can offer certain advantages in difficult acoustics,
where the majority of unwanted refl ected sound fromthe floor and
ceiling will be arriving at oblique angles. Al so, by angling the

| ongi tudinal axis of the m crophone appropriately, it may be possible
to considerably attenuate a single troubl esonme point-source echo or
ot her source of unwanted noi se.

If a performer or instrument is produci ng excessive sibil ance,
angling the mcrophone may help to overcone the probl em

The di sadvantage is that care nust be taken in arranging all the
sound sources in the plane of maximumsensitivity if unwanted phasing
effects are to be avoi ded.

BASS CORRECTION

As a sound source approaches a mcrophone with a 'velocity' response,
the anplitude of the |lower frequency signals will increase

di sproportionately, this is known as 'bass tip-up'. The 'ribbon'
response is entirely a velocity (pressure-difference) response and
exhibits this effect nost strongly. The cardioid response al so
contains a velocity conponent and is affected, but to a | esser
degree. The ommidirectional pressure response is not affected in
this way.

To counteract bass tip-up, a 'Bass CQut' control is incorporated in

the Control Unit. |Its range of operation is approximtely as
fol |l ows:
Setting Speaki ng distance
c/s Ri bbon Cardioid
25 >1.5m (4'6") >0.75m (2'3")
100 1m (3") 0.5m (1'6")
150 0.7m (2") 0.3m (1)
225 0.5m (1'6") 0. 25m (9")
340 0.35m (1) 0.17m (6")

These setting are only intended as a guide and the final settings
nmust be judged by ear. There nmay be artistic reasons for preferring
settings higher or lower than those for natural -sounding results, for
i nstance: to increase the apparent distance of a sound source or,
conversely, to produce a nore intimte sound.

The settings and the artiste's working di stance and position should
be noted on the studio log for future reference in case a re-take
shoul d becone necessary. It wll be extrenely difficult to edit
toget her two perfornmances where these paraneters are significantly
different; attenpts at correction of the response, post-recording,
woul d require very specialised equi pnent.
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GENERAL CONSIDERATIONS

Whi | st the mcrophone is reasonably robust, especially conpared with
conventional studio ribbon m crophones, it is not intended for hard
usage and wi || be damaged by rough handl i ng.

The necessity for allowi ng an undistorted sound field to reach the
capsul es, places constraints upon the construction of the m crophone
housing. The main cylinder is formed fromlightweight mesh wth a | ow
obstruction factor and is liable to becone distorted if subjected to
physi cal pressure or a noderately heavy bl ow.

The body and handl e of the m crophone contain electronic circuitry which
nmust be protected fromnoisture. Should conductive objects or particles
of metal find their way into the body or handl e, severe danage nmay
result.

The inside of the m crophone should not be allowed to becone dirty. If
cl eani ng becones necessary the m crophone will have to be di smantl ed;
this is not a job for the inexperienced or ill-equipped.

The control unit should be protected fromspillage of liquids. If it is

suspected that any liquid may have entered the unit, inmrediately

di sconnect it fromall sources of electrical power and do not attenpt to
use it again until it has been dismantled, thoroughly checked and, if
necessary, repaired and safety tested.

POPPY RECORDS
BATH ENGLAND
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Appendix 1

DIRECTIONAL PROPERTIES

The follow ng graphs show t he anplitude response of a single channel
with respect to incidence angle for a fixed pressure gradient

m cr ophone conbined with different anounts of ommidirection signal
The bl ue markings indicate the angle within which an anti phase

response oOcCcurs.
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