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R i bbon microphones have
l e g e n d a ry status in the industry. B a ck

in the ’40s, ’ 5 0 s , and even ’60s, t h ey
we re quite popular. Since that time
t h ey ’ ve fallen into disuse because
m a ny of their virtues we re acquired by
the dual larg e - d i a p h ragm condenser
m i c ro p h o n e s ,w h i ch have compara t ive-
ly few of the operational pro b l e m s
that ribbon microphones pre s e n t e d .

N a t u ra l ly, s u ch mics are steeped in
an aura of re t ro superiority, a n d
t h e re is a cult of users who swear by
(a) ribbon microphones in genera l
and (b) old ribbon microphones in
p a r t i c u l a r, s u ch as the RCA 77DX
mic and/or the Bang & Olufsen 200
s t e reo ribbon mic. S u ch mics are
alleged to have ex t ra o rd i n a r i ly “ n a t-
u ra l ” sound quality, w h i ch is to say
that some engineers re a l ly like the
way they capture the timbre of
instruments and voices in the studio.

Ribbon mics in general
I t ’s useful, in light of this, to con-

sider how ribbon mics actually wo rk .
To quote from my new book To t a l
Recording ( a h , to be able to quote
someone without asking permission):

“ The ribbon microphone lies some-
w h e re between the condenser and
the dynamic microphone in terms of
a t t r i b u t e s . It also has a specific and
particular directional behavior that
m a kes it special.

“ The ribbon microphone consists of
a compara t ive ly larg e ,c o m p l i a n t
metallic diaphragm suspended in a
s t rong magnetic field. As the
d i a p h ragm moves in response to the
motion (ve l o c i t y, a c t u a l ly) of the air,
its passage through the magnetic field
causes an electrical current to be gen-
e ra t e d , c reating the audio signal.

“By the nature of the design, t h e
r i bbon diaphragm is open to air on
both sides. As a re s u l t , sound arti-
facts arriving from the sides of the
m i c rophone diaphragm exert equal
p re s s u re on both sides of the
d i a p h ra g m , so that it doesn’t move .
The result is that the electrical out-
put of the microphone varies as a
function of the angle of arrival of
a ny given sound artifa c t . M o re

s p e c i f i c a l ly, sounds arriving from the
side are not picked up, while sound
f rom the front is picked up stro n g ly
and sound from the back is picke d
up equally stro n g ly, but with the
polarity of the electrical output fro m
the microphone reve rs e d .

“ This bi-dire c t i o n a l , or “ Fi g u re 8,”
d i rectional behavior is of great impor-
tance to understanding general micro-
phone usage, a variety of stere o
m i c rophone tech n i q u e s , and the
d e r ivation of the so-called “ c a rd i o i d ”
d i rectional behavior of micro p h o n e s .”

One of the virtues of the ribbon
microphone is that the ribbon itself,
being so compliant and low in mass,
floating in space as it were, has real-
ly excellent transient response to
the velocity (and direction) of the
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ment stuff, I made a bunch of com-
parison re c o rdings using my trusty
B&K 4007 re f e rence mic, an A K G
414 in bi-directional setting, and the
R oye r. S o u rce material included
vo i c e ( s ) , including mine, g u i t a r,
t r u m p e t , c e l l o, and some perc u s s i o n .

I re c o rded eve rything to mu l t i t ra ck
so I could sw i t ch back and fo r t h
b e t ween mics as needed for study. I
d i d n ’t re a l ly plumb the depths of the
p roximity effect, and was pretty con-
s e rva t ive with placements, so that
acoustic sources we re typically 24 to
30 inches away from the mics.

For reasons that I can’t dire c t ly
ex p l a i n , I often pre f e r red (slightly,
but nonetheless pre f e r red) the
sound of the Royer ribbon playe d
b a ck through my loudspeake rs in
comparison with the original sourc e
itself! How do you like them
apples? Definitely I liked the
re c o rded re i t e ration of my vo i c e
b e t t e r, and I felt modera t e ly stro n g-
ly about the trumpet and the cello.
So mu ch for accura cy !

The wo rd I would use to describe
the sound is ‘ “ n a t u ra l .” Th e re was a
kind of easy smoothness and lowe r
m i d range something-or-other that
was just plain nice, and that made
the original sound feel a little
p i n ched and/or tubby in compari-
s o n . N ow, to me it is truly we i rd to
be saying that maybe a re c o rding of
a cello might actually sound better
than the cello itself, but in fa c t
something close to that happened,
although the difference isn’t big. S o
for a number of situations I might
be inclined to grab the Royer firs t ,
and that includes when re c o rd i n g
my own vo i c e .

A ny quibbles? See the measure-
ment sideb a r, and note that in any
case there is  a smooth rolloff start-
ing about 7 kHz. This “ c o o l ” sort of
top end response may actually be a
virtue and a significant part of the
m i c ro p h o n e ’s sound, d i f f e re n t i a t i n g
it from the more conventional 8
kHz peak that shows up in so many
modern micro p h o n e s .

Royers for fun and profit
Because the Royer is bidire c t i o n a l ,

it tends to de-emphasize lateral ener-

air molecules.
Because the ribbon is
essentially free-float-
ing, it can really pro-
vide quite an accu-
rate rendition of the
changing state of air
velocity at the mic.

This is also, of
course, an opera-
tional hazard. The rib-
bon is extremely vul-

nerable to air motion (you never
blow into a ribbon to see if it’s work-
ing) and suffers from an extreme
case of proximity effect. I suspect
that these are some of the reasons
ribbons have fallen into disuse: they
have been a little too fragile for the
rigors of rock and roll life.”

Royer R-121 in particular
With all that said, I was pleased to

find that Royer Labs has come out
with a new ribbon mic, using some
updated technology for both the rib-
bon itself (a 2.5 micron thick alu-
minum ribbon) and for the magnets
(there are two neodymium magnets
in each R-121, one on each side of
the ribbon).

R oyer also offers a stereo ribb o n
m i c ro p h o n e , the Royer/Speiden SF-
1 2 . The SF-12 is not simply a stere o
ve rsion of the R-121, i t ’s an altog e t h-
er different microphone with some
common tonal ch a r i s t e r i s t i c s . S u ch a
pair of ribbon elements in a coinci-
dent array constitute the so-called
“Blumlein Pa i r ” and can be used in
either XY or MS configurations fo r
immense fun and pro f i t . R e a l ly tasty.

R oyer sent two R-121s for eva l u a-
t i o n . The mic is re a l ly nice looking. I t
is a care f u l ly fabricated metal struc-
t u re that has excellent build quality,

with the magnet mounting frame vis-
ible as a pair of small “ e a rs ” s t i ck i n g
outside the cylindrical mic housing.
Note: yo u ’ ve gotta be careful aro u n d
magnetic tapes and the like— the
permanent magnets in a ribbon mic
a re quite stro n g , and they will par-
t i a l ly or fully gauss and/or degauss
DAT s , c redit card s ,c a s s e t t e s , e t c .

E a ch mic comes in a rugged wo o d-
en case, and a spring-loaded mic clip
is prov i d e d . In the options depart-
m e n t , you can get a re a l ly nifty wind-
s c reen with it, as well as a shock
m o u n t . Both accessories are highly
re c o m m e n d e d .A t
$995 this mic is
not ch e a p, but it’s
not outra g e o u s
e i t h e r.

L i ke all ribb o n
m i c s , the Royer is
b i - d i rectional in
p i ckup pattern
(the so-called “ f i g u re - 8 ” p a t t e r n ) .
H a p p i ly, my measurements con-
firmed that the pattern is pre t t y
mu ch constant across the audio spec-
t r u m . R oyer claims a fre q u e n cy
response of 30–15,000 Hz, and the
mic easily does that (see the sideb a r
about measure m e n t s , h oweve r, for an
i n t e resting tale). S e n s i t ivity wa s
rated at -54 dBV for a 94 dB SPL
i n p u t , w h i ch is typical for any re a-
s o n able unpowe red micro p h o n e .

R oyer recommends that you oper-
ate the microphone into a load of
greater than 1kΩ. Not a pro b l e m
most of the time. The maximum leve l
that the mic is rated to endure is “ >
135 dB SPL.” I pro b ab ly wo u l d n ’t
s t i ck the Royer into a kick drum or
right in front of a stack of Mars h a l l s
p l aying Goth. [R oyer states that many
users do record extre m e ly loud guitar,
b a s s ,d r u m s , e t c . ,all with no mic dam-
a g e .—MM] Royer doesn’t publish an
E q u ivalent Input Noise (E.I.N.) spec,
but I measured it info r m a l ly to be
a round 23 dBA SPL. D e c e n t .

I n t e re s t i n g ly, R oyer offers a life-
time wa r ranty to the original ow n e r,
and in a nice gesture to users who
might be new to handling ribb o n
mics (or who have shied away fro m
them because of fears about dam-
a g e ) , if you ever do blow the ribb o n
on your R-121 they’ll do your firs t
re r i bboning for fre e . Nice touch e s .

Sound
This is where we head off into the

o zo n e . My experience with ribb o n s
has been limited, and I was re a l ly
curious to try a modern one. So after
going through my usual measure-
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Like all ribbon mics, the Royer is bi-directional in
pickup pattern (the so-called “figure-8” pattern). 

You’ve gotta be 
careful around magnetic tapes
and the like— the permanent

magnets in a ribbon mic 
are quite strong, 

and they will partially 
or fully gauss 

and/or degauss DATs, 
credit cards, cassettes, etc.



gy arriving at the mic.
This results in quite a
d i f f e rent sound quali-
ty from either omni
or cardioid mics used
in most reve r b e ra n t
spaces such as stu-
d i o s , p a r t i c u l a rly
small ones. F u r t h e r,
because the bi-dire c-
tional behavior is con-
stant down into low

f re q u e n c i e s , t h e re is a distinct
smoothness to the reve r b e rant bass
response compared to card i o i d s .
M e a n w h i l e , the mic tends to de-
e m p h a s i ze the room nicely, c o m-
p a red to omnis.

A g a i n , Blumlein Pa i rs are a wo n-
derful (I said w o n d e r f u l) way to go
to re c o rd stereo tra ck s , and the
R oye rs should do this ex t re m e ly
we l l . My two mics we re ve ry closely
m a t ched in terms of both level and
response (about 0.5 dB).

I would be ve ry happy using the
R oyer for voice (spoken and
sung) and for a variety of ove r-
dub applications. R oye r ’s sales
V P, John Je n n i n g s , notes that a
number of users are re a l ly tick l e d
by how well it re c o rds guitar
a m p s , and encounter no pro b l e m s
with high leve l s . This doesn’t sur-
prise me. A Blumlein Pair fo r
drum overheads would be killer.
A l s o, I expect using such a pair
about five feet ab ove and in fro n t
of the harp of a grand piano with
the lid off might be similarly stel-
l a r.

For mu ch classical and acoustic
re c o rd i n g , the Royer should prove
to be ex c e l l e n t . O ve ra l l , this is a
re a l ly nice, quite distinctive micro-
p h o n e . It may not be as “ a c c u ra t e ”
as some others (whatever “ a c c u ra-
cy ” m e a n s ) , but the Royer mic tells

a particular and distinctive kind of
t i m b ral and acoustical truth. E x p e c t
wa r m t h , r i chness and a je ne sais
quoi that makes the Royer differ-
ent—and   perhaps just a little bet-
ter than many other mics.

Price: $995

More from: Royer Labs, 821 North
Ford St., Burbank, CA 91505.
818/760-8472, fax 818/760-8864,
www.royerlabs.com.

D ave Moulton is hard at work mea-
suring CODECs,m i c r o p h o n e s ,a n d
l o u d s p e a k e r s .H e ’s also busy re c o r d i n g ,
t e a ching and writing.I t ’s a tough life!
Write to him at moulton@re c o r d i n g-
m a g . c o m .
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The joy of measurements
When I measured the Royer mics for frequency response, I ran into a problem: my measurements didn’t quite match

the factory published response curve. Specifically, I found a deep notch in the response around 14 kHz.
After much head-scratching and trying to figure out how I’d screwed up the testing once again, I finally satisfied myself

that the notch was probably really there, so I called up Royer to talk about it. They were friendly, helpful, open and con-
c e rned. Seems they had jobbed the formal measurement out to a lab with an anechoic chamber, and were perfectly happy
with the results they got back (which they should have been).

Then I spent a lot m o re time trying to figure out what was really going on, including some reading, re s e a rch and con-
sulting with my personal favorite audio guru Neil Muncy. 

My final conclusion is that there is a frequency (ca. 14 kHz) whose half-wavelength (.48 inches) makes it around to
the back side of the ribbon and causes a very narrow null at that frequency (the response comes right up again, so that
the output is almost as high at 17 kHz as it is at 12 kHz).

N o w, this looks awful on a response plot. In fact, the audible effect is negligible for several reasons, and you should-
n ’t worry about it. First, we humans are comparatively insensitive to narrow resonances and
notches due to the nature of the critical bands in our hearing. Second, the frequency involved is
e x t remely high, and comparatively little energy is present there in most cases.

T h i rd, because it is an interf e rence effect occurring at the ribbon, the notch begins to go away
as the angle of arrival of the sound goes off-axis. In actual production the notch is less critical than
the on-axis measurement would make it appear. 

What about the lab’s anechoic measurement? I wasn’t there, don’t know how they set things
up. I’m convinced the notch is there in anechoic space. Neil and I speculated that the sweep speed
of the test oscillator, the writing speed of the chart re c o rd e r, and/or an octave smoothing func-
tion may have taken the notch out. 

To test my thesis about the notch being inaudible (er, not significantly audible might be a bet-
ter way of putting it), I dialed in a complementary peak on the Yamaha 02R eq and managed to
p retty much smooth the notch out. Then I compared the sound of the mic with and without the
notch. To my ears, listening to a variety of program sources, the notch just wasn’t an issue. 

So here ’s yet another case where we need to think through the meaning of what we are try i n g
to measure. Ain’t audio fun?

I often preferred the sound
of the Royer ribbon played

back through my loudspeakers
in comparison with

the original source itself!
How do you like them apples?

The joy of accuracy? Not!
How can it be that a mic sounds “better” than the source it is trying to re c o rd? If we think

about re c o rding in terms of accuracy of re p roduction, such a concept is nonsensical. However,
when we c a refully think through what we’re trying to accomplish, it makes a bit more sense.

Think of it this way: we’re trying to coax music out of loudspeakers. An essential ingre d i-
ent of music is tonal quality, and it is a very subjective ingredient. In the final analysis we re a l-
ly have to ask ourselves how “musical,” how “beautiful,” something sounds. Doesn’t matter
w h e re it comes from. Doesn’t matter how accurate it is. Just “how beautiful.” 

So in this case the Royer plus my loudspeakers combined to yield a subjective tonal quali-
ty that I pre f e rred, slightly and unscientifically, in comparison with the original sound sourc e s
I studied. This is pretty fuzzy, of course, and you might not find the same thing to be true (you
a re n ’t me, of course, and you are n ’t using my loudspeakers). 

Nonetheless, the observation suggests that there is something pretty special going on with
these microphones. They manage to yield a very beautiful and convincing tonal quality that is
distinctly (if subtly) diff e rent than what other microphones yield. And it is entirely possible that
you may find it as attractive as I do. Time will tell. 
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