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REPULSIVE REFLECTIONS
The most troublesome of acoustical problems are caused by the repeated reflec-

tion of sound off surfaces such as walls, floors and ceilings. A little reflection isn’t 

bad, but too much reflection can not only cause standing waves and frequency 

“ringing” but also greatly diminish stereo imaging. The three pairs of parallel 

hard surfaces commonly found in small-room studios are notorious for wrecking 

sound. Sometimes, you’ll luck out with architectural blessings such as angled 

walls and vaulted ceilings, but more often than not, I’ve found that every studio 

can benefit from applying a variety of surface treatments. 

Walk into your studio, and clap your hands. Do you hear a distinctive pitched-

ringing decay? That’s called slap echo. If you hear it (or even if you aren’t sure), 

chances are pretty good that your bare walls could stand for some mid- and 

high-frequency absorption. It must be used sparingly, though, as a room 

covered head to toe is rather unpleasant to work in. Rather, you’ll want to spot-

place absorption in critical areas only and let the sound have room to breathe 

(pardon the pun). Hanging heavy down comforters or quilted industrial moving 

blankets on the side walls just to the left and right of the mix position can be 

quite effective, if only at high-mid to high frequencies. For taming those low-

mid frequencies, you’ll need a denser, thicker absorptive material. But don’t go 

thinking that standing a bed mattress up there is going to be the solution, either.  
You see, absorptive materials are frequency-selective, and lining an entire 

wall (or even a large portion of it) with a single type of absorber is a recipe for 

acoustical disaster. The response of your room will take on a huge notch in only 

a specific frequency band, leaving it sounding hollow. That’s why you need to 

make both mid- and high-frequency absorbers (see figures below).

Make three or four of each absorber, and space them out on the walls around 

the front of the room, behind the speakers, and bring them along the sides of the 

room in alternating high, mid, high, mid fashion, all the while making sure that 

they’re applied equally on both sides to keep the room acoustically symmetrical. 

I suggest hanging them using standard picture-frame wire and wall hooks for a 

portable solution. This allows you to set up hooks in various areas of your room 

and temporarily move a panel or two over to a corner where you record vocals, 

for instance. Their weight should 

be enough to keep them from 

rattling, but if they do resonate 

audibly against the wall during 

loud playback, tack double-sided 

foam strips to the plywood back-

ing or cover it completely with felt 

so that it doesn’t mark the walls. 

In addition to constructing fre-

quency absorbers, you can break 
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Diffusers placed along 
width of back wall

Bass traps placed  
in front corners

Midfrequency and  
high-frequency absorbers 

hung in alternating 
pattern around front  

and side walls

Deeply pleated rug hung 
in front of window

When setting up a studio, most people will be 

dealing with a standard rectangular room. To 

create an optimum listening environment, try to 

arrange your speakers and your listening position 

in the center of the room. At the very least, you 

should always try to have some space between 

the backs of your near-field speakers and the wall 

behind them.

MIDFREQUENCY ABSORBER > To capture the middle frequencies, you 

will need to use a thicker and denser insulation. I am partial to 4-inch-thick 

mineral-wool insulation for this application, and I use Roxul brand in my studio. 

Use the same construction techniques as for the high-frequency absorber, but 

this time, use 4-by-1-inch pine for the frame to allow for the thicker insulation 

while lightening the framework.

Monitor speakers 
centered to dividing 
line along length of 
room and placed in 
equilateral triangle to 
mix position

HIGH-FREQUENCY ABSORBER > Using 

straight kiln-dried 2-by-2-inch pine, 

construct a 2-by-4-foot rectangular 

frame and screw or nail it down to a 

¼-inch plywood backing board of the 

same external dimensions. Within 

the framework, cut to size a section 

of 1-inch-thick rigid fiberglass (such 

as Owens-Corning nonfoiled “yellow” 

703, available from specialty insulation 

retailers), and secure it to the plywood 

using nonhardening construction 

adhesive. To make it look pretty and 

keep the fibers intact, stretch a durable and sonically porous fabric such as 

burlap or muslin (double-plied) across the exposed fiberglass, wrapping it 

around the edges and fastening it to the plywood backing with a power stapler 

every inch or so. Be sure not to use shiny or tight-weave fabrics, as they reflect 

high frequencies and defeat the absorptive purpose. 

GEOMETRY CLASS 

Ceiling-mounted mid, 
high absorbers over mix 

position (optional)
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up flat surfaces by installing objects 

called diffusers. Typically applied on 

a studio’s back wall, diffusers have 

many individual chambers or blocks 

of varying depths that are used to 

scatter the direct sound that comes 

from the speakers omnidirectionally 

throughout the room, greatly reduc-

ing repetitive echoes that lead to 

standing waves. Because the sound 

is only broken up, not absorbed, dif-

fusers tend to create a pleasant live 

sound at the back of the studio that 

complements the absorptive mea-

sures used at the front and sides. 

Commercially available diffusers 

are quite expensive, so most home-

studio owners come up with their 

own creative solutions. One that 

works well is to place a large set of 

bookshelves against the back wall 

and line them with books, sculp-

tures and storage canisters of vari-

ous sizes. For diffusers to be effec-

tive though, they should be quite 

large—covering as much of the wall 

as possible—and with repetitively 

spaced chambers. Again, if you’re 

at all handy with power tools, you 

Because these will be exposed and on display, use ½-inch-thick stain-grade 

Russian birch– or maple-veneer plywood. For each diffuser panel, you’ll need 

approximately a 5-by-5-foot section of wood. Your cuts list is the following: two 

9-by-35-inch ends; two 9-by-24-inch top and bottom plates; two 1-by-35-inch 

parts (A and B); two 1.5-by-35-inch parts (C and D); four 8.5-by-35-inch parts (e, 

f, g and H); one 5.5-by-35-inch part (I); and six 3-by-35-inch parts (j, k, l, m, n 

and O). Assemble the pieces as shown in the diagram using 1.25-inch brad nails. 

Use ½-inch-wide iron-on birch- or maple-veneer stripping to cover up all exposed 

plywood edges; fill nail holes with plastic wood putty; sand; and stain or clear-coat 

with polyurethane. This builds a 2-by-3-foot-high diffuser panel with chambers 1, 

5 and 8 inches deep to handle very low-mid–frequency diffusion with ease. Fasten 

securely to the studs behind drywall using 2-inch wood screws. The pattern 

repeats at the ends, so slam as many of these as you like beside each other to 

cover your back wall, and it will look awesome and totally pro!
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