
MICROPHONE PREAMPS  
Since the output signals of most microphones are at levels far too low to drive the line-
level input stage of most recording systems, a mic preamplifier must be used to boost 
its signal to acceptable line levels (often by 30 to 70 dB). With the advent of improved 
technologies in analog and digital console design, hard-disk recorders, DAWs, signal 
processors and the like, low noise and distortion figures have become more important 
than ever. In this day and age, most of the mic pres (pronounced “preeze”) that are 
designed into an audio interface or production console are capable of providing a 
professional, high-quality sound. It’s not uncommon, however, for an engineer, producer 
or artist to prefer a preamp which has a personal and “special sound” that can be used 
in a critical application to produce just the right tone for a particular application. In such 
a case, an outboard mic preamp might be chosen instead (Figure 4.18) for its 
characteristic sound, low noise or special distortion specs. These devices might make 
use of tube, FET and/ or integrated circuit technology, and offer advanced features in 
addition to the basic variable input gain, phantom power and high-pass filter controls. 
 
MICROPHONE TECHNIQUES  
Most microphones have a distinctive sound character that’s based on its specific type 
and design. A large number of types and models can be used for a variety of 
applications, and it’s up to the engineer to choose the right one for the job. Over the 
years, I’ve come to the realization that there are two particular paths that one can take 
when choosing the types and models of microphones for a studio’s production toolbox. 
These can be placed into two categories:  
 
■ Select a limited range of mics that are well suited for a wide range of applications  
 
■ Acquire a larger collection of mics that are commonly perceived as being individually 
suited for a particular instrument or situation  
 
■ Or both The first approach is ideal for the project studio and those who are just 
starting out and are on a limited budget. This is also common practice among seasoned 
professionals who swear by a limited collection of their favorite mics that are chosen to 
cover a wide range of applications. These dynamic, ribbon and/ or condenser mics can 
be used both in the project studio and in the professional studio to achieve the best 
possible sound on a budget. 
 
Other Microphone Pickup Issues Before we move into the realm of microphone 
placement and pickup techniques, techniques, let’s take a quick look at a few issues 
that are common to many pickups and placement situations. These are:  
 
■ Low-frequency rumble  
 
■ Proximity effect  
 
■ Popping  



 
■ Off-axis pickup  
 
Low-Frequency Rumble  
When using a mic in the studio or on-location, rumble (low-frequency, high-level 
vibrations that occur in the 3 to 25Hz region) can easily be transmitted from the floor of 
a studio, hall or unsupported floor—through the mic stand and directly to the mic. 
Sources such as passing trucks, air conditioners, subways or fans can be reduced or 
eliminated in a number of ways, such as:  
 
■ Using a shock mount to isolate the mic from the vibrating surface and floor stand. 
 
■ Choosing a mic that displays a restricted low-frequency response.  
 
■ Restricting the response of a wide-range mic by using a low-frequency roll-off filter.  
 
PROXIMITY EFFECT 
Another low-frequency phenomenon that occurs in most directional mics is known as 
proximity effect. This common effect causes an increase in bass response whenever a 
directional mic is brought within 1 foot of the sound source. This bass boost (which is 
often most noticeable on vocals) proportionately increases as the distance decreases. 
To compensate for this effect (which is somewhat greater for bidirectional mics than for 
cardioids), a low-frequency roll-off filter switch (which is often located on the microphone 
body) can be used. If none exists, an external roll-off or equalizer can be used to reduce 
the low end. Finally, the directional mic can be swapped with an omni-direction one—
yes, this actually works! Any of these tools can be used to help restore the bass 
response to a flat and natural-sounding balance. On a more positive note, this increase 
in bass response has long been appreciated by vocalists and DJs for their ability to give 
a full, “larger-than-life” quality to voices that are otherwise thin. In many cases, the use 
of a directional mic has become an important part of the engineer, producer and 
vocalist’s toolbox. 
 
POPPING  
Another annoying problem that’s generally associated with directional mics that are 
exposed to bind or breath blasts is popping. Of course we’ve all experienced talking into 
a mic that blasts a loud, low-frequency noise whenever we say or sing the letter “p” or 
“b.” The best ways to reduce or eliminate popping is:  
 
■ To slip a pop filter over the head of a mic, which provides resistance to breath and 
wind blasts  
 
■ To place a blast/ pop shield between the artist and the mic  
 
■ To place the mic slightly off-axis (off center) to the singer  
 
■ To replace the directional microphone with an omnidirectional mic when working at 



close distances. 
 
OFF-AXIS PICKUP 
As we’ve previously seen, when sound arrives at a directional microphone from off-axis 
(from the sides, rear, etc.), there are degrees of reduction in level that occur due to 
acoustical or electrical delay phase cancellation at the diaphragm. These cancellations 
will vary in level depending upon the emanating direction of the sound source—meaning 
that a mic’s off-axis frequency response may differ from its on-axis response. This 
difference in response might not be a problem (or at least something to watch out for) if 
it were not for acoustic leakage that arrives off-axis at a pickup from another source 
that’s also miked (Figure 4.19). If this leakage is loud enough, the off-axis pickup would 
combine with the other instrument’s pickup to change the sound’s overall tone color—
particularly if the original and leaked sounds are mixed to a single channel. None of this 
is meant to scare you; it’s simply to point out that you should be aware of what can 
happen when an instrument or sound source is picked up by multiple mics.  
 
Off-axis leakage can combine with another direct mic pickup to alter the tonal character 
of a sound. One of the top engineers in the world (Al Schmitt) makes extensive use of 
leakage to create a live, present, “you-are-there” feel to his recordings, often choosing 
to use omnidirectional mics (which actually have far less off-axis coloration, due to the 
fact that no directional phase cancellation occurs). Of course, he uses some of the best 
musicians in the world and records in Capitol Studios, but that doesn’t mean that you 
can’t get amazing results by experimenting with the artist and room using alternative 
mic techniques.  
 
Pickup Characteristics as a Function of Working Distance  
In studio and sound-stage recording, four fundamental styles of microphone placement 
are directly related to the working distance of a microphone from its sound source. 
These extremely important placement styles are as important as any tool in the toy box:  
 
■ Close miking  
 
■ Distant miking  
 
■ Accent miking  
 
■ Ambient miking  
 
It’s very interesting that with the resurgence of retro gear, the industry is finally coming 
around to the idea that changing the working distance, as well as making use of a 
room’s acoustics as an important part or “effect” within the recording process. As one 
recording artist put it: “You can use the room to change the era of the sound. If you want 
a modern vocal sound, get right up on the mic. If you want a Motown vocal sound, step 
away from the mic three feet and sing harder.” —Ben Harper  
 
CLOSE MICROPHONE PLACEMENT  



When a close microphone placement is used, the mic is often positioned about 1 inch to 
3 feet from a sound source. This commonly used technique generally yields two 
results:  
 
■ It creates a tight, present sound quality  
 
■ It effectively excludes the acoustic environment from being picked up Because sound 
diminishes with the square of its distance from the sound source, a sound that 
originates 3 inches from the pickup will be much higher in level than one that originates 
6 feet from the mic (Figure 4.20). Therefore, whenever close miking is used, only the 
desired on-axis sound will be recorded; extraneous, distant sounds (for all practical 
purposes) won’t be picked up. In effect, the distant pickup will be masked by the closer 
sounds and/ or will be reduced to such a relative level that it’s well below the main 
pickup signal.  
 
 
Close miking reduces the effects of picking up the distant acoustic environment. 
Probably the best analogy that can be given at this point is that of a microscope or an 
eyepiece. For this example, let’s place a guitar player in the middle of a studio (feel free 
to “Try this” for yourself). If we look through our eyepiece from a distance of 6 feet 
(about 2 meters) at the guitar, we’ll see the entire instrument and probably a good 
amount of the player. As we move further in, we’ll see less and less of the player and 
even the guitar. As we move closer into the instrument, we’ll start to see only certain 
parts of the instrument (the strings, the resonance hole, the players fingers over the 
strings, etc.). Of course, as we move further in only a microscopic part in the instrument 
will be seen. Conversely, as we move out again past the 2 meter point, we’ll start seeing 
more and more of the room, until the player, instrument and the room all combine 
together to make up our overall view. Of course, this visual analysis is directly 
analogous to how a mic pickup will hear the combined overall room/ instrument sound—
and will then sonically “zoom in” on parts of the instrument, as the pickup is moved 
closer to the instrument and then closer still to specific parts of the instrument. This 
analogy works for all types of acoustic spaces and instruments—I urge you put a single 
mic and player out in the room and try zooming the pickup in and out for yourself. 
Because close mic techniques commonly involve distances of 1 to 6 inches (2.5 to 
15cm), the tonal balance (timbre) of an entire sound source often can’t be picked up; 
rather, the mic might be so close to the source that only a small portion of the surface is 
actually picked up. This gives it a tonal balance that’s very area specific (much like 
hearing the focused parts of an instrument through an acoustic microscope in our earlier 
explanation). At these close distances, moving a mic by only a few inches can easily 
change the pickup tonal balance. If this occurs, try using one or more of the following 
remedies:  
 
■ Move the microphone along the surface of the sound source until the desired balance 
is achieved.  
 



■ Place the mic farther back from the sound source to allow for a wider angle (thereby 
picking up more of the instrument’s overall sound).  
 
■ Change the mic.  
 
■ Equalize the signal until the desired balance is achieved. Leakage Whenever an 
instrument’s mic is placed at enough of a distance to also pick up the sound of a nearby 
instrument, a condition known as leakage will occur (Figure 4.21). Whenever a signal is 
picked up by both its intended mic and a nearby mic (or mics), it’s easy to see how the 
signals could be combined together within the mixdown process. Whenever this occurs, 
level and phase cancellations can sometimes make it more difficult to have control over 
the volume and tonal character of the involved instruments within a mix. 
 
 



Leakage 
Whenever an instrumentWhenever an instrument’s mic is placed at enough of a distance to also pick up 
the sound of a nearby instrument, a condition known as leakage will occur 
(Figure 4.21). Whenever a signal is picked up by both its intended mic and a 
nearby mic (or mics), it’s easy to see how the signals could be combined together 
within the mixdown process. Whenever this occurs, level and phase cancellations 
can sometimes make it more difficult to have control over the volume and tonal 
character of the involved instruments within a mix.

In order to avoid the problems that can be associated with leakage, try the In order to avoid the problems that can be associated with leakage, try the 
following: 
■ Place the mics closer to their respective instruments (Figure 4.22a). 
■ Use directional mics. 
■ Place an acoustic barrier (known as a flat, gobo, or divider) between the 
instruments (Figure 4.22b). Alternatively, mic/ instruments can be surrounded on 
several sides by sound baffles and (if needed) a top can be draped over them.

Spread the instruments farther apart. Spread the instruments farther apart. 
■ An especially loud (or quieter) instrument can be isolated by putting it in an 
unused iso-room or vocal or instrument booth. Electric instrument amps that are 
played at high volumes can also be recorded in an isolated room or area. The amp 
and mic can be covered with a blanket, iso-box or other sound-absorbing material, 
so that there’s a clear path between the amplifier and the mic. 
■ Separation can be achieved by plugging otherwise loud electronic instruments ■ Separation can be achieved by plugging otherwise loud electronic instruments 
directly into the console via a direction injection (DI) box, thereby bypassing the 
miked amp.

reducing leakage: (a) place the microphones closer to their sources; (b) use an reducing leakage: (a) place the microphones closer to their sources; (b) use an 
acoustic barrier to reduce leakage. Obviously, these isolation examples only hint 
at the number of possibilities that can occur during a session. For example, you 
might choose not to isolate the instruments and instead, place them in an 
acoustically “live” room. This approach will require that you carefully place the 
mics in order to control leakage; however, the result will often yield a live and 
present sound. As an engineer, producer and/ or artist, the choices belong to you. 
RemembeRemember, the idea is to prepare your session, work out the kinks beforehand 
and simplify technology as much as possible in the studio because Murphy’s law 
is always alive and well in any production room. Whenever individual 
instruments are being miked close (or semi-close), it’s generally wise to follow the 

3: 1 distance rule.
3: 1 Distance Rule To reduce leakage and maintain phase integrity, this rule 
states that for every unit of distance between a mic and its source, a nearby mic 



Some err on the side of caution and avoid leakage even further by following a 5: 1 
distance rule. As always, experience will be your best teacher. Although the close 
miking of a sound source offers several advantages, a mic should be placed only as 
close to the source as is necessary, not as close as possible. Unless care is taken and 
careful experimentation is done, miking too close can color the recorded tone quality 
of a source. Again, it should be noted that a bit of “bleed” (a slang word for leakage) 
between mics just might be a good thing. With semi-distant and even multiple mics 
that are closely spaced, the pickup of a source by several pickups can add a sense of that are closely spaced, the pickup of a source by several pickups can add a sense of 
increased depth and sonic space. Having an overall distant set of mics in the studio 
can add a dose of natural ambience that can actually help to “glue” a mix together. 
The concept of minute phase cancellations and leakage in a mix isn’t always 
something to be feared; it’s simply important that you be aware of the effects that it 
can have on a mix and use that knowledge to your advantage. In addition to all of 
the above considerations, the placement of musicians and instruments will often 
vary from one studio and/ or session to the next because of the room, people vary from one studio and/ or session to the next because of the room, people 
involved, number of instruments, isolation (or lack thereof) among instruments, and 
the degree of visual contact that’s needed for creative communication. If additional 
isolation (beyond careful microphone placement) is needed, flats and baffles can be 
placed between instruments in order to prevent loud sound sources from spilling 
over into other open mikes. Alternatively, the instrument or instruments could be 
placed into separate isolation (iso) rooms and/ or booths, or they could be 
overdubbed at a later time. During a session that involves several musicians or overdubbed at a later time. During a session that involves several musicians or 
more, the setup should allow them to see and interact with each other as much as 
possible. It’s extremely important that they be able to give and receive visual cues, 
so they can better “feel the vibe.” The instrument/ mic placement, baffle 
arrangement, and possibly room acoustics (which can often be modified by placing 
absorbers in the room) will depend on the engineer’s and artists’ personal 
preferences, as well as on the type of sound the producer wants—so, it’s always a 
good idea to consult with the producer and/ or band before any studio setup is good idea to consult with the producer and/ or band before any studio setup is 
attempted. Alternatively, it should be pointed out some of the world’s top engineers/ 
producers would also say that “leakage can be your friend” in certain circumstances. 
This hints at the idea that when the “good rule” is in full effect and the room’s 
acoustics match the style of the recording, pulling the carefully chosen mics away 
from the sound source to pick up more of the room (along with other instrument 
leakage), just might add life to the overall sound. A few examples of this that come 
to mind, is the use of leakage thatto mind, is the use of leakage that’s sometimes used to add “life” to Al Schmitt’s jazz 
recordings that are made at Capitol Records’ famous studios in LA. Another rather 
novel approach to positive leakage was used by Bruce Swedien (Michael Jackson’s 
engineer) when he would set up mics in the studio for 12 strings, have 6 players sit 
in the first few rows (with all the mics open), then have the 6 move to the last rows 
(again, with all mics open) and then combine the two overdubs, allowing the leakage 
to add to the overall liveness of the sound. Should Micheal J. be required to layer 
his voice in multiple layers, Bruce would have him move his position from the mic, his voice in multiple layers, Bruce would have him move his position from the mic, 
so that the time differences would make for a more life-like combined track. These 
are but a few of the many tricks that can be applied to add “life” to a recording and 
mix.


