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side s by a heavy metal yoke. See
Fig.1 . The yo ke was actu ally part of
the magneti c circui t that conce n­
t rated th e magnet f lux in the vo ice­
co il gap. Th e inh erent magn etic
leakage fro m such a structure is
quite low, but today t he high cost
of Alnico magnets has pretty much
eliminated them from speaker use
in favor of ceramic- ring magnets.
The ceramic magnet is usually in
t he fo rm of a f lat-s ide d ceram ic
doughnut that surro unds th e pol e
pi ece as shown in th e cross-sec­
t ion vi ew in Fig. 2. If you 've ever
handled a ceramic-magnet speak­
er you know that th ere is exte nsive
magn etic leakage fro m t he ex ­
posed outer edges of th e ceramic­
magneti c rin g.

M agnetic deflection.
The tec hniq ue used to produ ce

t od ay 's bette r " magnet ica l ly
shie lded" speakers uses no shield­
ing at all ! As illustrated in cross ­
sect io n view in Fig. 3, a seco nd,
fairly heft y ceramic-rin g magnet is
in stalled pi ggyb ack at th e rear of

External shielding
External shie ld ing in th e form of

a judiciou sly placed ferrous-metal
cover can be eff ective w ith small
speakers with low- flux magnetics
such as are found in many con­
ventional TV sets. However, when
such shie ld ing is applied to larger,
better quality speakers, problem s
occur. Althou gh it can be effective
in suppress ing magnet ic leakage,
th e shield ing di verts a substa nt ial
part of the availab le f lux away fro m
the voice-co il gap, w hich can re­
su lt in an un accep tabl e loss of
damping and efficiency.
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Internal shielding
At a ti me w hen all speakers used

Alnico magnets, sh ie lding was a
simp le prop ositi on. Th e A ln ico
magnet was in th e form of a cylin­
drical "s lug" surro unded on two

Preventing flux influx
In my yo ut h I worked fo r an

electronic-kit co mpany as a test­
in strum en t t ro ub les hoote r. Th e
osci lloscopes I se rvice d we re
prim it ive devi ces by today 's stan­
dard s, but they had the vi rtue of
bein g easily f ixed w hen something
went wrong. O ne of the things that
we nt w ro ng in t he custo mer's kits
was t race distort io n cause d by
m agn eti c ra dia t io n fro m t he
scope's power tra nsformer. The f ix
was simple eno ugh : A 3- by 5-inc h
pi ece of t h i n sheet stee l was
bol ted to the scop e'schassis in the
magneti c path and then bent un til
the trace disto rt ion was no lon ger
vis ible. W hat I insta lled was not a
magnetic shie ld but rath er a mag­
neti c deflector, w hich bri ngs us to
a rath er in t e restin g top ic-the
" shield ing" tech n iq ues avai lab le
to t he m an ufacturer s of vi deo­
ready speakers.

THE GROWING POPULARITY OF A UDIO/

v ideo syste ms h as produ ced a
pl eth ora of co mponents, accesso­
ries, and adapters, all in tended to
faci litate the marri age of the two
medi a. From a tec hnical point of
view, one of th e more in teresting
of th e newl y created aud io/video
co mpo nents is t he magn eti call y
shielded speake r syste m. The pur­
pose of the mag netic shie ld ing is
to prevent th e stray magneti c-flu x
fie ld normally emitted by a speak­
er's magnet fro m impingiri g on the
video monitor's picture t ube. Be­
cause th e electro n beams in sid e
t he pi cture t ube are co ntro lled
magneti cally, any extra neous mag­
neti c in fluences can have an ad­
verse effect on t he picture.
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"I fina lly found the perfect speakers!"

you move away from its source . If
you double the distance, you get a
quarter of t he field strength. It 's
easy to move th e speakers to
w here they wo n't cause any t rou­
b le, conside ri ng h o w co m ­
parative ly weak the stray magneti c
f ield is to start w it h.

It seems to me that with a full
aud io/v ideo system yo u don ' t
want to install stereo speake rs that
close to the TV screen-or each
other. In ot her words, the no rma l
ground ru les of st ereo -speaker
spacing app ly w hether t he pro­
gram source is aud io or video,
ste reo o r mono. Assum ing t hat
you r speake rs are co rrect ly w ired
in phase, a no rma l 5- o r 6-foot
spread between th em wo n't cause
problems with im aging or center­
in g w ith mon o programs. Despi te
w hat some recent Japanese liter­
ature seems to imply, the huma n
eye, ear, and brain comb inat io n is
re markab ly acco m modat i ng i n
pl acin g the app arent source of a
sound where th e eyes say it sho uld
be. If yo u've ever watched te levi ­
sio n w hile listening through head­
pho nes, yo u know how easily th e
b rain is able to shift th e apparent
locat ion of t he so un d t o t he
screen.

There's no technica l reason not
to buy a good aud io/video speaker
if for reasons of decor or silliness
yo u si m p ly mu st p lace t he m
cheek-to-jowl w it h your moni to r.
But the odds are th at some less­
expensive conventional speakers,
properly installed, w il l sound ju st
as good. R-E
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wi ll be increased , but at the ex­
pen se of low-bass performance. A
knowledgeable design er juggl es
(trades off) eff ic iency, bass perfor­
mance, and cabinet size to ach ieve
th e specific resul ts he (or the mar­
keti ng depart ment) wants .

Video psychoacoustics
There's an important quest ion

that no on e seems to be asking
about shielded video speak ers: Is
it a product category that is really
needed? For seve ral years I ' ve
been using a pair of small B&W
LM-1car speaker systems w it h my
Proto n video monitor. The speak­
ers are d riven d irect ly by t he low­
powered ste reo amp lifier bu i lt
into the Proton un it , w hich sits be­
tween them.

The re's no effect on t he picture
as lon g as the LM-1's are spaced a
foot o r so away fro m the screen.
That is not surprising, since mag­
net ic f ields are sub ject to t he " in­
verse square law." That means that
the strength of the f ie ld decreases
in prop orti on to the square of the
d istance (rat her than linearly) as
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the speaker so that its magnetic
po larity is opposite to that of the
main magnet. An iron ho usin g (a
" pot" in speaker-des ign er jargon)
is part of the addit iona l assemb ly
and it s purpose is to foc us t he
magnetic fie ld of the second mag­
net so as to d ivert the stray leak­
age-f lux back toward t he main
magnet . It does that so effective ly
that an add itional be nefit occurs­
there is an in crease in the mag net­
ic f lux appearing in the voice-co il
gap.

In effect, it is as tho ugh the main
magnet we re made more power­
fu l. Add ing an ext ra magnet is not
a cheap solution to th e flux-l eak­
age p ro b le m, however, because
the magnet is the most expensive
part in most speakers.

To digress fo r a mom ent: Do not
assume that a mo re effective or
heavier mag net is always desirab le
in a speaker system . An exces­
sive ly st ro ng m agn et can elec­
tronically ove rdamp a woofer, thus
i n h i bi t i ng it s vo ice -co i l /co ne
m ov em ent at low fr equ en ci es.
Ove rall m id-f requ en cy efficiency

Masterdigital electronics servicing
as you build your own
liM-compatible
computer!

(J)
o
Zoa:
I­o
W
--l
W

6
o
-c
a:

B4



"I fina lly found the perfect speakers!"

you move away from its source . If
you double the distance, you get a
quarter of t he field strength. It 's
easy to move th e speakers to
w here they wo n't cause any t rou­
b le, conside ri ng h o w co m ­
parative ly weak the stray magneti c
f ield is to start w it h.

It seems to me that with a full
aud io/v ideo system yo u don ' t
want to install stereo speake rs that
close to the TV screen-or each
other. In ot her words, the no rma l
ground ru les of st ereo -speaker
spacing app ly w hether t he pro­
gram source is aud io or video,
ste reo o r mono. Assum ing t hat
you r speake rs are co rrect ly w ired
in phase, a no rma l 5- o r 6-foot
spread between th em wo n't cause
problems with im aging or center­
in g w ith mon o programs. Despi te
w hat some recent Japanese liter­
ature seems to imply, the huma n
eye, ear, and brain comb inat io n is
re markab ly acco m modat i ng i n
pl acin g the app arent source of a
sound where th e eyes say it sho uld
be. If yo u've ever watched te levi ­
sio n w hile listening through head­
pho nes, yo u know how easily th e
b rain is able to shift th e apparent
locat ion of t he so un d t o t he
screen.

There's no technica l reason not
to buy a good aud io/video speaker
if for reasons of decor or silliness
yo u si m p ly mu st p lace t he m
cheek-to-jowl w it h your moni to r.
But the odds are th at some less­
expe nsive conventional speakers,
properly installed, w il l sound ju st
as good. R-E

Age(Please Print]

Send Coupon Today for Free Catalog!

ElectronicsServicing. plus facts about NRl training in other
high-pay, hi8h-growth electronicscareer fields. If the
coupon ismissing. write to us at NRISchool of Electronics.
McGraw-Hili Continuing Education Center, 3939
Wisconsin Avenue. Washington, DC 20016.

wi ll be increased , but at the ex­
pen se of low-bass performance. A
knowledgeable design er juggl es
(trades off) eff ic iency, bass perfor­
mance, and cabinet size to ach ieve
th e specific resul ts he (or the mar­
keti ng depart ment) wants .

Video psychoacoustics
There's an important quest ion

that no on e seems to be asking
about shielded video speak ers: Is
it a product category that is really
needed? For seve ral years I ' ve
been using a pair of small B&W
LM-1car speaker systems w it h my
Proto n video monitor. The speak­
ers are d riven d irect ly by t he low­
powered ste reo amp lifier bu i lt
into the Proton un it , w hich sits be­
tween them.

The re's no effect on t he picture
as lon g as the LM-1's are spaced a
foot o r so away fro m the screen.
That is not surprising, since mag­
net ic f ields are sub ject to t he " in­
verse square law." That means that
the strength of the f ie ld decreases
in prop orti on to the square of the
d istance (rat her than linearly) as

111I'" SchoolofRiectronics 1
1McGraw-HillContinuingEducation Center 1

3939WisconsinAve., Washington, D.C. 20016

1 1
1Name

Send Today forFREE Catalog
Send the coupon todayfor NRl' s free, lOO-page catalog

with all the derailsabour starting your career in Digital

You learn bydoing . . . the NRIway
As youlearn, you get practical hands-on experience

building yourown 256KIBM-compatiblecomputerand
diskdrive. Youalso build, and learn to useand service,your
own triggered-sweep oscilloscope, digital logic probe, and
digiralmultim eter. . . instruments used by today's
electronicsprofessionals.

DiagnosticSoftware Makes YourComputer
a Dedicated DigitalTesting Device

With the exclusivediagnosricsoftwareincluded in your
course, your computer actuallybecomesyour most impor­
rant pieceof digital testequipm ent . Youuseyourcomputer
to rroubleshootvideodisplaysand terminals, printer>, disk
drives,and more. Plusyou learn to applyyourknowledge to
the diagnosisand rep:urofany digital equipment you en­
counter ill yourservicing career.

A brand newcourseforan exciting new
field. .. servicing computer peripherals (disk
drives, printers, display terminals, modems.
erc.) and the latest digitalequipment found
in indusrrytoday.Job opporruniriesfor the
trained digital technician have neverbeen
grearer.It takesskilled personnelto keep
roday's digirallyautomated production lines
and manufacturing equipment rolling. NRl trains you
robe a high-demand digital technician or preparesyou
for your own independent service business.

1Address

L.- ----.l...C_ity/S=~ 10= :J

the speaker so that its magnetic
po larity is opposite to that of the
main magnet. An iron ho usin g (a
" pot" in speaker-des ign er jargon)
is part of the addit iona l assemb ly
and it s purpose is to foc us t he
magnetic fie ld of the second mag­
net so as to d ivert the stray leak­
age-f lux back toward t he main
magnet . It does that so effective ly
that an add itional be nefit occurs­
there is an in crease in the mag net­
ic f lux appearing in the voice-co il
gap.

In effect, it is as tho ugh the main
magnet we re made more power­
fu l. Add ing an ext ra magnet is not
a cheap solution to th e flux-l eak­
age p ro b le m, however, because
the magnet is the most expensive
part in most speakers.

To digress fo r a mom ent: Do not
assume that a mo re effective or
heavier mag net is always desirab le
in a speaker system . An exces­
sive ly st ro ng m agn et can elec­
tronically ove rdamp a woofer, thus
i n h i bi t i ng it s vo ice -co i l /co ne
m ov em ent at low fr equ en ci es.
Ove rall m id-f requ en cy efficiency

Masterdigital electronics servicing
as you build your own
liM-compatible
computer!

(J)
o
Zoa:
I­o
W
--l
W

6
o
-c
a:

B4




