MICROPHONES





There are hundreds of different microphones on the market today, all with different uses and ideal set-ups. The list below is by no means a definitive list of "these are the microphones to use" but should instead give you a basic guide in what microphones can be used where and how they work for a location sound recordist. Microphones can be defined by two sets of parameters: Sensitivity and Pick up Pattern.





SENSITIVITY (Range) 3 main categories microphones can fall into:





Dynamic Mics. - Its a bit like an old fashioned type writer, - the mic responds to pressure - the harder your finger hits the key the greater the impression. As the Sound waves shoot down the mic it hits the diaphragm which converts it into an electrical current magnetically and results in the final sound signal. These mics are not very sensitive especially when trying to pick up background noise and are ideal for situations where the mic can be seen such as stage performances (Less problems with feed back). Dynamic mics are also useful for recording Ioud noises such as explosions. 





The down side to dynamic microphones is that they have very poor reach in terms of distance and are pretty much useless on a boom or fish pole. In some cases on a set it is better for the artist to use the dynamic mic merely as a stage prop and cover the scene on a boom or lavalier. Actors in those situations can gesture wildly making the chances of getting good clean dialogue slim.





The Dynamic Mics currently owned by Bournemouth Media School:





Make�
Model�
Description�
Powering�
�
Audio Technica�
AT804


Omnidirectional


Mono�
Hand Held.


XLR Balanced.


Very rugged.


Low output. 10 x less than a condenser.�
No Power Required�
�
LEM�
D021B


Omnidirectional


Mono�
Hand Held.


XLR Balanced.


Very rugged


Very good quality.


Low output, 10 x less than a condenser.�
No Power Required�
�
AKG�
130


Omnidirectional


Mono�
Hand Held


XLR Balanced�
No Power Required





�
�
AKG�
D80


Cardiod


Mono�
Hand held 


On/Off switch


XLR Balanced


Low output, 10 x less than a condenser.�
No Power Required


(wont work if Phantom Power is being supplied)�
�
Electravoice�
6358


Omnidirectional


Stereo�
Hand Held


Very rugged�
No Power required�
�



Electret Condensers - This is a little like an electric type writer - requires internal powering of a nominal voltage value of one or two volts. The microphone is a little like a sound measuring machine as it draws its power from an internal battery (E.g. AA's) listens to the sound level coming into the microphone which control the relative capacitance (level of electric charge). They then release the voltage according to what it hears to give it the sound signal.





These microphones usually offer a greater sensitivity (Range) than dynamic mics. There are many different types of electret condenser mics for all kinds of different uses, from camera-mounted mics, tie clips, radio mics etc.





The Electret Condensers currently owned by Bournemouth Media School:





Make�
Model�
Description�
Powering�
�
Sony�
ECM 55B


Omnidirectional


Mono�
lavaliere


Built in bass cut


XLR Balanced�
Requires Powering by either Phantom Power or One AA battery�
�
Sennheiser�
ME66


Hyper Cardiod


Mono�
Shot Gun Mic


Bass Cut 


      (2 Positions)


On / off switch


Battery indicator


XLR Balanced�
Requires Powering by either Phantom Power or One AA battery�
�
Sennheiser�
ME80


Hyper Cardiod


Mono�
Shot Gun Mic


Bass cut 


     (3 positions)


XLR Balanced


Virtually flat response�
Requires Powering by either Phantom Power or One 5.5 volt battery











�
�
Sennheiser�
ME20


Omnidirectional�
Hand Held


Bass cut (2 position)


XLR Balanced�
Requires Powering by either Phantom Power or One 5.5 volt battery�
�
Sennheiser�
MKE 66


Twin Cardiod


Stereo�
Hand held 


Bass Cut (2 Position)


Battery indication


XLR Balanced�
Requires Powering by either Phantom Power or One AA battery�
�
Sony�
ECM - 999PR


Variable Pick Up 


0 - 150 


0 - Mono


150 -Stereo�
Requires special mounting


Bass cut (3 position)


5 pin XLR (requires adapter)


Battery Indicator


On / off switch�
Requires Powering by either Phantom Power or One AA battery�
�
Sony�
MS907


Twin Cardiod


Stereo


120 - 90 degree switchable�
Hand Held


On /off switch


Battery Indicator


Mini Jack unbalanced�
Requires Powering by either Phantom Power or One AA battery�
�
Sennheiser�
MKE300


Omnidirectional�
Short shot gun mic.


Excellent noise reduction�
Requires a 1.5 volt battery�
�



True Condenser Type - This is the word processor of mics. These types of mics require external powering. There are two different types of powering for these microphones depending on the model,





The True Condenser microphones currently owned by Bournemouth Media School:





Make�
Model�
Description�
Powering�
�
AKG�
C451


Cardiod


Mono�
Hand held


XLR balanced


Bass cut (3 position)


Virtually flat response�
Phantom Power only�
�



Ribbon Microphones - as the name suggests a ribbon microphone consists of a very thin piece of corrugated aluminum about 2mm wide x 30mm long  (the ribbon) clamped under light tension between the poles of a very strong magnet. As the ribbon is exposed to the sound from the front and rear it has a “figure of eight” pickup pattern, more technically known as a “ polar diagram “.





This means that the microphone in its basic form picks up sound equally from the front and rear and virtually zero at the sides. One of the most popular microphones to use this configuration is the commentators “lip microphone”. When placed against the lips the sound rejection from the sides of the microphone is impressive which is just what is required by a commentator in commentary box.


 


The ribbon microphone can produce high quality recordings but unfortunately due to its very low audio output a transformer is required making the microphone both large and heavy, its also extremely sensitive to wind noise and therefore not suitable for outdoor use.





Phantom Powered - This refers to how the 48Volts are transmitted down the standard 3 pin XLR to the microphone to power it. Phantom powered mics use all three pins of a standard XLR. Pins 2 and 3 are plus. Pin 1 is minus.





T Powering - also known as A-B powering uses a different Pin and Voltage configuration. This refers to how the 12Volts are transmitted to the mic in order to power it. This method uses only two pins and a third as a shield. Pin 2 is plus and 3 minus. Pin 1 is the shield/Ground.





These microphones have the greatest range of sensitivity (Range) and are widely used across the industry as primary mics. 





THE MOST IMPORTANT FACTOR IS TO CHECK THE POWER REQUIRED FOR EACH TYPE OF MICROPHONE YOU ARE USING. DO NOT POWER MICROPHONES UP INCORRECTLY.





PICK UP PATTERN 4 Main categories for pick up patterns:





OMNIDIRECTIONAL - This is like the name suggests. The microphone can pick up sound from hearing equally well in all directions. These kind of mics are very useful especially with the lavalieres as it allows for more movement from the person wearing it, and flexibility of positioning of the mic due to many different factors affecting where you can physically put the mic. (See Use of Lavalieres)





Make�
Model�
�
Sony�
ECM 55B�
�
Sennheiser�
ME20�
�
Audio Technica�
AT804�
�
LEM �
D021B�
�
AKG�
130�
�
Electravoice�
6358�
�
Sennheiser�
MKE300�
�






CARDOID - This literally means heart shaped and refers to the microphones that have a better pick up pattern from the front.





Make�
Model�
�
AKG�
C451�
�
Sennheiser                 �
ME20�
�
AKG�
80�
�
Sony�
MS907�
�
Sennheiser�
MKE 66�
�
Sony�
999PR�
�









HYPERCARDOID OR SUPERCARDOID - These microphones are considerably directional. This group of microphones are know as "short shotguns" and as mentioned briefly earlier are true Condenser microphones and are used heavily in the industry.





Make�
Model�
�
Sennheiser�
ME66�
�
Sennheiser�
ME80�
�






ULTRA-DIRECTIONAL - This means as the name suggests extremely directional, and are known as full or long shotgun mics. 





It is very hard to say exactly what microphone to use for a particular job. The secret to being successful as a sound mixer is to experiment with your equipment and know what kind of microphone sounds better in different scenarios. There are also may other factors, which play apart when, deciding what type to use. In fact these factors are so variable that depending on which situation you are faced with, you may find yourself changing the microphone that you know sounds better, for one that gives you more flexibility.





There is often a difference in sound mixing for a documentary and sound mixing for a Drama. Although in principle it is better to record the sound from over head on a boom using a true condenser mic. What you tend to find is that the Camera man and the Director want you to use radio mics a lot more than is actually needed. To them this keeps you out the way and gives the artist maximum freedom and flexibility as well as the camera itself. It is up to the recordist to make his decision on how he is going to record the sound and the best way to approach this is to stick to the basic game plan of "microphone hierarchy".





Microphone Hierarchy as follows:


l) Overhead Boom


2) Boom from underneath 


3) Boom as plant mics 


4) Lavalier mics as plant mics. 


5) Lavalier mics as body mics 


6) Lavalier mics, wireless radio mics.





1) Overhead Booming - The favoured method of recording sound using a condenser mic on a boom pole. There are various reasons for this, but the basic rule is that this method enables you to record the dialogue of the subject, isolating the voice away from the background noises. The best way to think about your shotgun microphone is like a telephoto camera lens. Although the lens can isolate and magnify a distant subject, it also compresses the conceived distance between subject and background. Everything appears to be closer together than they really physically are. If you think of a microphone in the same way, although you are pointing the microphone in the same direction as the subject, which will magnify the sound, the background noise will also be magnified. By placing your microphone above the head of the subject you are able to direct the pick up so the mic is in line with the mouth and the floor so that the background noise is rejected as much as possible. It also allows you to boom from above following the subject to avoid having off mic dialogue. It is important to learn to recognise and take advantage of your mics pickup pattern. Shotgun mics tend to concentrate at the front of the mic (12 O'clock) and taper off towards the back (6 O'clock). However, it is important to recognise that at the back of the microphone there is an increase in sensitivity (6 O'clock) so the optimum positioning of the microphone for rejection of background noise is 8 O'clock and 4 O'clock respectively. In practical terms if you where recording a walk and talk down a shoreline of a beach you are better to position your mic facing inwards towards the land away from the surf. It is sometimes better to compromise the angle of voice (slightly) in order to keep background noise to a minimum.





Shotgun mics sound great when not much more than a few feet off the subject, or slightly more for a long shotgun mic, but if they are too far overhead the sound quality will be unacceptable. There can be many reasons for this such as the framing of a particular shot that doesn't allow you to come from above. There can be problems with lighting; too much movement in the shot that crosses the paths of lights, mirrors you name it can be a problem. Where possible you have to fight the restrictions to get the best possible sound but at the end of the day, time is not usually on your side (Especially on documentaries).





Compromise - try booming from underneath (NOT ALWAYS THOUGH).





2) Booming from underneath - this can create a more bassey sound as there is more chest cavity exposed to the mic. You have to be very careful with your edge of frame as well, as the camera operator may not always spot the bottom edge as much as overhead. A key fact to understanding you edge of frame is to learn about lens sizes. As a boom operator it is your responsibility to find the edge of frame. This information which you can read off the barrel of the lens or ask the camera operator will help prevent the boom popping into frame. Boom operating is a great skill in itself as the mixer on set you are only as good as your boom operator. 





3) Boom mic as plant mic - There are often times when you can rig the boom mic up as a plant mic. You can do this for different reasons but a favourite is if you are conducting a lengthy interview and the thought of holding the mic still for 40 minutes or so without handling noise and shaking arms from the pain of keeping it there isn't too appealing. It is best to use a mic stand making sure to get the optimum position for the mic above the subject, allowing for the direction the subject will project most of the dialogue (i.e. answering questions to the interviewer). You will have to work closely with the cameraman making sure there are no unwanted shadows or reflections. It is often required to have the questions recorded as well so a second set-up using the same process would be ideal for the interviewer. Another example of using a plant boom is rigging up a telephone box, its sometimes possible to either clamp a boom mic underneath using a "magic arm" or a suction clamp that sticks to the glass. Obviously it depends on the situation you are faced with as to what mic set up is best.





4) Lavalier mics as plant mics - These mics can be cleverly disguised on a set or in a documentary where the mic can't be seen and there isn't room to get a boom from above, beneath or planted. You can hide these mics in plants (funny enough) on a table, pen sets on desks, just about anywhere that you can collect the dialogue without them being seen. It is possible to stick a mic to a doorframe for the odd one liner thrown in by a background artist while most of the other dialogue is captured on a boom in the foreground. In this example it is important to remember perspective as the planted lavalier will sound a lot closer and to compensate we use what is called a "Bleed mic". This is another condenser mic, preferably another shotgun which we point in no particular direction away from dialogue to pick up footsteps, ambience and general sound effects and mix in depending on the distance. For long perspective, the bleed mic is mixed in something like 30% and faded down if the perspective changes to a shorter distance so the dialogue becomes more direct. 





5) Lavalier mics as body mics. - You will have seen these a lot on many different programmes especially in interviews where the subjects don't move a lot. If you look at all the quiz shows, sports review, political programmes where it is a very formal set up they tend to have a lavalier mic clipped to the tie, jacket or blouse etc. This is great if you can't set up fixed planted boom mics and the camera doesn't mind seeing them in shot. There are other techniques used to body mic a subject without it being in shot such as using a prop pen in the top pocket of a blazer. You can hollow the pen out and insert the lavalier mic into the pen where you can secure it firmly and carefully nip a hole in the back of the pocket to feed the cable out so it cannot be seen. This way you can have a mic out of view but technically in shot, get clear quality sound without any clothes rustle. The trick is to choose your victims carefully, as not everyone will want you putting holes in the back of their suits however small it is.





6) Lavalier mics, wireless (Radio mics) - These are a hot favourite with camera men, directors and often the subjects themselves. If you are using microphones all the time you will soon discover why sound recordists only use them for specific reasons or a last resort. They are a great invention for many reasons but do come packed with problems. The basic problem with radio mics is that they always have an aura of uncertainty, will they deliver the sound all the time or will they drop out at any point. Even the best on the market, which will set you back about £2500, can have interference problems. These interference problems can come from just about anywhere, such as strip lights, telecommunication masts, storms you name it there's a chance for it to effect the quality of what you hear. It's not all doom and gloom though as when they work they can work brilliantly with some incredible results.





Radio mics are very useful when you cannot get close to a subject but want to hear what they are saying such as someone riding a bike down a street. In each case you still have to be careful where you place the mic to prevent unwanted wind noise etc. Other time's radios are necessary and very effective if you are covert filming and the subject can't be recognised by who or whatever they are exploring but we still want to hear what is going on. The lavalier on the subject can be used to record both sides of the dialogue without the other person knowing what is happening.





The bottom line with radios is that they are very effective when used properly as they offer less restrictions, giving greater flexibility for the subject, camera and the sound recordist but the quality of sound is the important measure so they should be used carefully. However from experience you will find the use of radios is quite frequent as there are many times when there is very little choice from a given situation, especially on documentaries.





There are two major categories for radio mics, Diversify and Non-Diversify. In basic terms this is how the signal can be sent to the receiver. If you have a diversity system then the signal transmitted to the receiver has a choice of two antennas to use; the strongest signal will be used sending the sound to the best antenna. The Receiver will flick between the two antennae continually to make sure at all times that the signal is the best available. Non-Diversity is where the signal is sent using the selected frequency to one antenna. If you have a choice always opt for the Diversity system as it gives you a better chance of collecting the sound you want. There is a lot to consider with Radio mics as our air waves are literally jam packed with different radio waves and signals flying all over the place, Television, Mobiles, various other telecommunications, Walkie talkies which can interfere with radios. There are two different types of radios UHF and VHF. Without going into it too much the UHF Diversity Radio mics are one of the better options to go for. The UHF Radio Mics frequencies are much higher up in the band, away from Televisions and other controlled transmitted frequencies and although the band is much thinner (Fewer Frequencies) they are less susceptible to RF interference.





LAVALIER MICROPHONES





These microphones when used properly can really help in a situation when it is not possible to get a boom in. There are different lavalier type mics on the market today each with a slightly different sounding pick up pattern. As a rule you will begin to try out different lavaliers and come across the mic which YOU think sounds better in different situations. Most of the problems that come with lavaliers are not with the microphone itself but rigging them properly to avoid clothes rustle and wind noise. I have decided to write this separate section on rigging lavaliers to help give a few clues on avoiding unwanted noise.





Outside the clothing - In many situations, usually formal interviews, the microphone is allowed to be in shot, which is good news for the soundman. This simplifies the process of rigging the mics massively. One of the most common ways to fasten a lavalier microphone in shot is by using a tie bar mounting clip. Secure the head in the microphone in the head of the clip and loop the mic cable in a "J" so that it circles upwards and re-enters the clip. Then bring the cable back down (still behind the clothing) and secure it in the spring of the jaws. The metal clip will help eliminate conductive cable noise being transmitted to the capsule and also help prevent the mic from being pulled and tugged. The remainder of the mic cable should be hidden from view behind the actors / interviewers clothing. The microphone will most likely end in an XLR or some kind of power supply. It is important to make sure that the talent doesn't drag the power supply or pull on the mic cable. It is best to secure the microphone supply in a pocket or tapped to a sock. When the talent wants to move you can simply unplug the XLR from the supply. As with all positioning of mics, be aware of which way the talent will turn when delivering their lines or questions.





Hiding Lavaliers under clothing - This is where the fun starts as the unwanted noise can come from a few sources. The mics have to be hidden from view, which in it self means that you now have to contend with clothing noise. This clothing noise can come in two forms: - Contact and Acoustic.





Contact noise is where the clothing actually physically strikes or rubs the microphone capsule or cable. The best way to deal with this is to immobilise the clothing around the mic. If the clothing cannot move in relation to the mic then they cannot rub or strike the mic.





The next thing to think about is to make a strain relief loop in the mic cable. Loop the cabIe in about 195 diameter loops and tie the loops loosely with a bit of thread, or some camera tape, sticky side out. This will take the strain if the microphone is tugged or pulled. Now you have to make two triangles from camera tape to lodge the mic capsule between. It is best to make these triangles from a small bit of camera tape 1" wide by about 2" long folded corner to corner several times like a flag, sticky side out. Centre the mic within the two triangles, making sure you don't block the mic grills.





You can place the triangle above a button of a shirt/Blouse; The looped mic cable can fall opposite the button itself. The next inch or so of cable can be taped in-between the buttons. Any pulling and tugging will be strain relieved by the cable between the buttons, the floating loop isolates the tugging from the capsule. The sticky triangles anchor the clothing on either side of the mic.





An alternative position on females. You can reposition your triangle so that the flat side up, pointy end down, in the bra at the cross your heart parts by the cleavage. The mic is well shielded from clothing noise and sounds great.





The other kind of clothing noise is Acoustic. This is the noise created from clothing rubbing against itself. Static Guard on jackets can loosen the clothing from noise made on shirts. 





Lavaliers don't just have to be hidden centre chest, they can be hidden, for example, under collars (careful with beard stubble talent), brim of hats or hidden with the help of make-up in the hair at the forehead, frames of glasses, or a hollowed plastic pen.





Wind Noise





The wind suffers from the same two forms of noise: Contact and Acoustic.





Contact noise is where the wind strikes the diaphragm of the mic and causes distortion. The solution is to shield the mic with a windscreen. One way of doing it is adapting the head of a video cleaner stick. Put the foam around the mic and you've one cheap windscreen. You can sandwich that between the two triangles. For more wind protection you can place the grill of another lavalier, ECM-55, over the foam as well.





There are other methods using cheesecloth, foam and the woollen fingertip of a child's winter glove, which insulate the mic well.





The other type of wind noise is acoustic, which is the wind rushing around the trees, streets howling. This is a form of background noise that spreads pretty much across the frequencies and cannot be eliminated, you can reduce the noise by keeping the mics close to the talent and rolling off the bass frequencies. 


