
AMPLIFIER POWER -OUTPUT RATINGS:

A NEW FTC TRADE REGULATION RULE
The road to consumer protection is not exactly paved
with pillows, as Technical Editor Larry Klein's account
of the continuing struggle with one such effort reveals

ONCE upon a time I served as part-an inef-
fectually protesting part, as I recall - of the
committee that put together that toothless

collection of ambiguities and loopholes known as
the Institute of High Fidelity Amplifier Standard
(IHF-A-201, 1966). The subsequent inability of the
IHF to control, despite this Standard, the specifica-
tion hyperbole of its own members, to say nothing
of the truly inspired wattage fantasies of the
"brown -goods" console manufacturers, ultimately
came to the attention of the Bureau of Consumer
Protection, Federal Trade Commission, whose task
it is to protect the consumer from commercial fraud.

In fairness, it must be stated that the high-fidelity
component manufacturers, in contrast to produc-
ers of brown goods, were paragons of power -rating
virtue. For example, not too long ago there was an
uproar among IHF members provoked by the "-±1-
dB" qualification that some component manufactur-
ers were appending to their wattage ratings. In prac-
tice, adding a±1 -dB tolerance to the wattage speci-
fication meant that the manufacturer could, in ef-
fect, claim about 25 per cent more power for his
unit. Such a claim wasn't exactly a lie: it was simply
meaningless-except perhaps in respect to achiev-
ing a competitive sales advantage among the techni-
cally unsophisticated.

But that was penny -ante power inflation in con-
trast to what the brown -goods boys (whose ranks
include some of the best-known U. S. manufactur-
ers of TV, home appliances, and console "hi-fi")
were doing. For example, as part of my testimony at
the first FTC hearing called to examine the prob-
lem, I submitted a specification sheet from one of
these major manufacturers claiming a 100 -watt
power rating for one of their compact music sys-
tems. Along with the spec sheet I also supplied data
provided by the same manufacturer of tests done in
accordance with EIA (Electronic Industries Asso-
ciation) practices. The manufacturer's own data
indicated that his unit was able to put out no more
than 6 watts per channel at 5 per cent distortion-

and that only over a limited frequency range. If,
following common IHF practice, the bandwidth
were extended to cover the full audio range, and if
the reference distortion were reduced to 1 per cent,
the amplifier in question could be legitimately rated
at only about 2 watts per channel. To this day I've
not been able to figure out the specific mathematical
manipulations that enabled this manufacturer to
spec his unit at 100 watts, but I'm sure his tech-
nique is well known and possibly even improved
upon by his brown -goods competitors.

At any rate, it was just that sort of hanky-panky
that alerted the FTC to the possible need for some
consumer -protecting government regulation of the
matter. The FTC's intention was simple enough:
they wanted to ensure that when the consumer is
trying to decide among several brands of amplifying
equipment, each rated at, say, 30 watts per channel,
the 30 -watt rating would in every case be derived
by the same technically valid and fair procedure.

AND so, in January 1[971, the Federal Trade
Commission requested comment on a proposed
Rule that would lay down a uniform way of specify-
ing amplifier power.. Several public hearings were
held from April 1974 onward, and modified versions
of this Rule were subsequently distributed so that in-
dustry and consumer comment could be invited and
evaluated. (A late version of the proposed Rule was
also printed in its entirety as part of an article in
STEREO REVIEW in April 1973 by William Dixon,
the FTC's Special Assistant Director for Rulemak-
ing, who clearly spelled out the FTC's thinking on
the need for such a Rule.)

After numerous delays, most of which resulted
from the repetitive and tedious process of publiciz-
ing each stage of the proposed Rule and then gath-
ering and evaluating industry and consumer reaction
in the interest of fairness and technical validity, the
Rule in its present wording (see box on page 81)
was finally promulgated on May 3, 1974. It will
become law on November 4, 1974. (overleaf)
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Close comparison of the promulgated Rule
against the slightly earlier version that appeared in
STEREO REVIEW reveals the addition of an amend-
ment labeled "Section 3. Standard Test Condi-
tions." Section 3 details the techniques to be used
for making amplifier power measurements. In my
critique of the earlier version of the proposed Rule
accompanying the Dixon article, I noted that the
test conditions were spelled out only to the extent
that the Rule required the use of "ratings and test-
ing methods . . . that are well-known and generally
recognized by the industry. . . ." But suppose the
"generally recognized" IHF Standard is in conflict
(as well it might be) with another "generally recog-
nized" standard-one promulgated by the EIA, for
example? I went on to suggest that the clever manu-
facturer could then choose whichever of these test
techniques would show off his equipment to best
advantage, and the poor consumer would be as con-
fused as ever.

The FTC apparently recognized the danger cited,
and Section 3 is the result. However, there is a jok-
er buried in the language of Paragraph (c) that, if
enforced, could result in radical de -rating or rede-
sign of most of today's amplifying equipment. When
the new Rule was published, the EIA thought the
problem serious enough that they were considering
court action to halt the Rule's enforcement, but the
advice of their legal counsel was that the chance of
success in a court appeal in a matter of this kind is
"practically nil." The nature of the difficulty is
spelled out in detailed technical terms in the dis-
cussion ("The Flaw in the Rule") that appears on
page 82.

So much for background. Next, Leonard Feld-
man, Technical Director of the IHF, and I were
asked by the IHF to meet with the Federal Trade
Commission to see what, if anything, could be done
about Section 3(c) and to get the Commission's
clarification on the specific meanings of some of the
disclosure provisions as well. Since the disclosure
matters dealt mainly with questions of how prod-
ucts may be advertised, I concentrated on the Sec-
tion 3(c) preconditioning requirement that had so
upset the audio industry.

It soon became evident that up to that time no
one had clearly presented to the FTC the technical
reasons why the 3(c) test requirement was unrealis-
tic and unfair. Commission members asked two
pointed questions: Why had there been no vigorous
protest about the one-third figure when the final
draft of the rule was circulated? Why did some
manufacturers claim that they would have no trou-
ble preconditioning at one-third power?
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The answer to the first question came easily, if
not without some embarrassment for the industry.
The fact that transistor -output circuits are most
inefficient at 40 per cent of full power is known to
designers of such circuits, but the designers were
frequently not the ones who were asked to com-
ment on the proposed Rule. The chief engineer, or
the product manager, or even the company presi-
dent who was asked might simply never have been
aware of that somewhat obscure transistor parame-
ter. (As a matter of fact, I have since spoken to sev-
eral circuit engineers - one of whom has written a
book on transistor circuit design-who had simply
not considered the ramifications of the one -third-

power preconditioning requirement.) The EIA and
the IHF had both asked the FTC for a 10 per cent
(instead of 33 per cent) of full power precondition-
ing period, but apparently they had never indicated
why they had asked for this figure, nor did they ex-
plain the consequences of using a 33 per cent pre-
conditioning level. It is likely, then, that the FTC
thought that these objections had no more signifi-
cance than the easily resolved disagreement over
whether the a.c. line voltage during tests should be
standardized at 115, 117, or 120 volts.

We had no ready answer for the FTC's second
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question, but I volunteered to check with at least
one of the manufacturers who claimed that their
equipment could withstand the preconditioning and
report back to the FTC on my findings. What I
learned and told the FTC was this: whether or not
any given amplifier can withstand the FTC's pre-
conditioning requirement is a reflection of the engi-
neering philosophy of the designer. If the engineer
has built the equipment using ultra -conservative
thermal design (including oversize power trans-

former and heat sinks, and possibly even a built-in
cooling fan), then, although the amplifier's output
stages will generate as much heat as before, it will
be dissipated by the "thermal design" of the equip-
ment. Designers who have taken this path claim
that the lower operating temperatures help maintain
long-term stability and minimize the chance of
breakdown.

Those engineers who choose a more conven-
tional design route claim that their products will

FTC TRADE REGULATION RULE ON AMPLIFIER POWER -OUTPUT SPECIFICATIONS

Power Output Claims for Amplifiers
Utilized in Home Entertainment
Products

§ Section 1. Scope.

(a) Except as provided in paragraph (b) of
this section, this Rule shall apply whenever
any power output (in watts or otherwise),
power band or power frequency response, or
distortion capability or characteristic is repre-
sented, either expressly or by implication, in
connection with the advertising, sale, or of-
fering for sale, in commerce as "commerce"
is defined in the Federal Trade Commission
Act, of sound power amplification equip-
ment manufactured or sold for home enter-
tainment purposes, such as, for example,
radios, record and tape players, radio -phono-
graph and/or tape combinations, component
audio amplifiers and the like.

(b) Representations shall be exempt from
this Rule if all representations of performance
characteristics referred to in paragraph (a) of
this section clearly and conspicuously disclose
a manufacturer's rated power output and that
rated output does not exceed two (2) watts (per
channel or total).

(c) It is an unfair method of competition and
an unfair or deceptive act or practice within
the meaning of Section 5(a)(1) of the Federal
Trade Commission Act [15 U.S.C. § 45(a)(1)]
to violate any applicable provision of this Rule.

§ Section 2. Required disclosures.

Whenever any direct or indirect representa-
tion is made of the power output, power band
or power frequency response, or distortion
characteristics of sound power amplification
equipment, the following disclosures shall be
made clearly, conspicuously, and more promi-
nently than any other representations or dis-
closures permitted under this Rule:

(a) the manufacturer's rated minimum sine
wave continuous average power output, in
watts, per channel (if the equipment is de-
signed to amplify two or more channels simul-
taneously)

(I) for each load impedance required to
be disclosed in paragraph (b) of this section,
when measured with resistive load or loads
equal to such (nominal) load impedance or
impedances, and

(II) measured with all associated channels
fully driven to rated per channel power;

(b) the load impedance or impedances, in
ohms, for which the manufacturer designs the
equipment to be used by the consumer;

(c) the manufacturer's rated power band or
power frequency response, in hertz (Hz), for
each rated power output required to be dis-

closed in paragraph (a)(I) of this section; and
(d) the manufacturer's rated percentage of

maximum total harmonic distortion at any
power level from 250 mW to the rated power
output, for each such rated power output and
its corresponding rated power band or power
frequency response.

§ Section 3. Standard test conditions.

For purposes of performing the tests neces-
sary to make the disclosures required under
Section 2 of this Rule:

(a) the power -line voltage shall be 120 volts
AC (230 volts when the equipment is made for
foreign sale or use, unless a different name-
plate rating is permanently affixed to the pro-
duct by the manufacturer, in which event the
latter figure would control), RMS, using a
sinusoidal wave containing less than 2 per
cent total harmonic content. In the case of
equipment designed for battery operation
only, tests shall be made with the battery -
power supply for which the particular equip-
ment is designed and such test voltage must
be disclosed under the required disclosures of
Section 2 of this Rule. If capable of both AC
and DC battery operation, testing shall be
with AC line operation;

(b) the AC power -line frequency for domes-
tic equipment shall be 60 Hz and 50 Hz for
equipment made for foreign sale or use;

(c) the amplifier shall be preconditioned by
simultaneously operating all channels at one-
third of rated power output for one hour using
a sinusoidal wave at a frequency of 1,000 Hz;

(d) the preconditioning and testing shall be
in still air and an ambient temperature of at
least 77° F (25' C);

(e) rated power shall be obtainable at all
frequencies within the rated power band with-
out exceeding the rated maximum percentage
of total harmonic distortion after input signals
at said frequencies have been continuously
applied at full rated power for not less than five
(5) minutes at the amplifier's auxiliary input, or
if not provided, at the phono input;

(f) at all times during warm-up and testing,
tone, loudness -contour and other controls shall
be preset for the flattest response.

§ Section 4. Optional disclosures.

Other operating characteristics and techni-
cal specifications not required in Section 2 of
this Rule may be disclosed, provided:

(a) that any other power output is rated by
the manufacturer, is expressed in minimum
watts per channel, and such power output re-
presentation(s) complies with the provisions of
Section 2; except that if a peak or other instan-
taneous power rating, such as music power or

peak power, is represented under this Section,
the maximum percentage of total harmonic dis-
tortion [see Section 2(d)] may be disclosed
only at such rated output; and provided fur-
ther,

(b) that all disclosures or representations
made under this Section are less conspicuously
and prominently made than the disclosures
required in Section 2 of this Rule; and

(c) the rating and testing methods or stand-
ards used in determining such representations
are disclosed, and well known and generally
recognized by the industry, at the time the re-
presentations or disclosures are made, are
neither intended nor likely to deceive or con-
fuse the consumers, and are not otherwise like-
ly to frustrate the purpose of this Rule.

(NOTE I: For the purpose of paragraph (b) of this
section, optional disclosures will not be considered
less prominent if they are either bold faced or are more
than two-thirds the height of the disclosures required
by Section 2.)

(NOTE 2: Use of the asterisk in effecting any of the
disclosures required by Section 2 and permitted by
Section 4 of this Rule shall not be deemed conspicu-
ous disclosure.)

§ Section 5. Prohibited disclosures.

No performance characteristics to which
this Rule applies shall be represented or dis-
closed if they are not obtainable as represented
or disclosed when the equipment is operated
by the consumer in the usual and normal man-
ner without the use of extraneous aids.

§ Section 6. Liability for violation.

If the manufacturer or, in the case of for-
eign -made products, the importer or domestic
sales representative of a foreign manufacturer
of any product covered by this Rule furnishes
the information required or permitted under
this Rule, then any other seller of the product
shall not be deemed to be in violation of Sec-
tion 5 of this Rule due to his reliance upon or
transmittal of the written representations of
the manufacturer or importer if such seller
has been furnished by the manufacturer, im-
porter, or sales representative a written certi-
fication 'attesting to the accuracy of the
representations to which this Rule applies,
and, provided further, that such seller is with-
out actual knowledge of the violation con-
tained in said written certification.

Promulgated: May 3, 1974
Effective: November 4, 1974
By the Commission.

0,
Charles A. Tobin

Secretary
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THE FLAW IN THE RULE . . .

 For technical reasons, the one -third -power operat-
ing point called for in Section 3, Paragraph (c), "Stan-
dard test conditions" of the Rule is very close to the
least efficient area of a high -power transistor ampli-
fier's operating mode (the actual worst point is 40 per
cent of full power). In fact, the efficiency of an ampli-
fier is higher at both lower and higher power outputs.
This inefficiency is expressed only in respect to the
amount of heat produced during operation, not in
respect to any audible aspect of performance.

The heat produced during normal operation of any
amplifier is dissipated by its heat sinks, the large, black
ribbed structures found on all high -power amplifier
chassis. These heat sinks are expensive to manufac-
ture and, in addition, constitute a large part of the
bulk of the amplifier. In order to withstand the one-
third -power preconditioning requirement without acti-
vating the thermal protection circuits, most amplifiers'
heat sinks would have to be increased in size by per-
haps 100 per cent, and the power supplies would prob-
ably also have to be significantly upgraded. In other
words, amplifiers, in order to maintain their power rat-
ing, would have to be made larger, heavier, and per-
haps as much as 50 per cent more expensive. All this
in order to pass a test requirement that is totally un-
representative of any operating condition the amplifier
is likely to encounter in normal home use.

Paragraph (c) is obviously intended to ensure that,
before a power measurement is made, the amplifier
has reached its normal -use temperature by operating
for one hour as it would normally in the home. Unfor-
tunately, the preconditioning requirements of the Rule
are quite unrepresentative of normal home operating
conditions and therefore defeat the implicit intention
of Paragraph (c).

It may be argued that all amplifiers will be affected
equally by the preconditioning procedure, and there-
fore no harm has been done-the manufacturers need
only reduce their "rated" power -output claim until the
thermal protective circuits are no longer activated by

one-third power operation. This is true, except that in
general it is only the higher -power amplifiers, the Cad-
illacs and the Rolls-Royces of the audio industry, that
have a real heat problem. The smaller amplifiers will
be able to make do with a modest increase in heat -sink
size (or none at all), simply because most of them use
the chassis itself as the major heat -dissipating element.
The result, therefore, is a disproportionate burden
placed upon the manufacturers of the better -quality
components.

Statistical analysis of music has shown that the
peak -to -average power ratios range from perhaps 5 to
1 to more than 20 to 1. Thus, if an amplifier is capable
of and achieves, say, 100 watts on the loudest signals,
it will be delivering an average of perhaps 5 watts con-
tinuous power to the load. A preconditioning hour dur-
ing which the amplifier was driven to 10 per cent of
its full power would therefore be a very conservative
representation of its actual operating conditions.
 Example: A typical 100 -watt -per -channel amplifier
is 78 per cent efficient when operating at full power
output. This means that 100 watts of signal will be
delivered to the 8 -ohm load and 28 watts of unwanted
heat will be produced. Good design will permit
sufficient heat dissipation by the amplifier under
normal home conditions so that the protective thermal
cutout does not engage. However, the same ampli-
fier, when operating at one-third power output (33
watts), is only about 44 per cent efficient. This means
that the 8 -ohm load gets 33 watts of signal and the
heat sink gets 42 watts of heat. Under that circum-
stance, the thermal -protection circuits of most ampli-
fiers will be activated. To recapitulate: significantly
more internal heat is produced by operating the ampli-
fier at one-third power than is produced by operating it
at full power. In fact, there is so much more heat pro-
duced that most amplifiers are not designed to with-
stand continuous operation at the one-third level. (If
the numbers seem not to add up correctly, it is because
efficiency is calculated by adding audio watts to heat
watts and then calculating what percentage of the total
is audio watts.)

. . . AND HOW TO MEND IT

 UNDERSTANDING that once a Rule is promulgated
it is not subject to easy revision, and that any neces-
sary "changes" are best made on the level of interpre-
tation, STEREO REVIEW suggests a procedure that will
serve both the letter and the intent of the precondition-
ing requirement of Section 3, Paragraph (c).

We propose that the "sinusoidal wave at a frequen-
cy of 1,000 Hz" test signal specified in the Rule have a
cycle such as 1 millisecond on, 2 milliseconds off repet-
itively for one hour. The test -signal amplitude is ad-
justed so that the amplifier is driven to its full rated
power. (A test signal having that characteristic can be
supplied by a tone -burst generator or other standard
laboratory instrument.)

The result of this procedure will be that the amplifier
will be driven to an average of one-third power using a
1,000 -Hz sinusoidal test signal, just as the present
Rule requires. Although the amplifier will be deliver-

ing one-third power to the load, its efficiency level will
be equivalent to that obtained at the full -power level
(78 per cent). A 100 -watt -per -channel amplifier would
therefore deliver 33.3 watts to the load (as read by an
a.c. rms meter) as required by Section 3, Para-
graph (c), but it would have to dissipate only about
9.5 watts of heat.

Note that the Rule does not specify that the 1,000 -
Hz test signal be continuous (steady-state); the 1 -milli-
second on (at full power), 2 -milliseconds off cycle there-
fore satisfies both the letter and the intent of the Rule,
and no amendment is required. Furthermore, this test
signal has a characteristic that resembles a music sig-
nal more closely than a continuous tone does. It is
worth repeating that the revised approach will not
require a rewriting of the Rule because the test signal
will still provide operation at one-third power for one
hour as the Rule requires, but without unrealistically
stressing the amplifier under test far beyond its intend-
ed and claimed power performance.
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withstand, without deterioration, anything that is
encountered in normal use, and they regard the
other approach as "overdesign," akin to putting
radial steel tires on a baby carriage. They agree that
such a design approach may have certain advan-
tages in more demanding heavy-duty applications
(for example, amplifiers for a large public-address
system or for a live rock concert), but nothing is
achieved by such thermal overdesign for the usual
consumer installation except a large increase in the
size, weight, and cost of the amplifier.

To provide real, if extreme, examples of both de-
sign approaches, I cited one manufacturer who pro-
duces an excellent -sounding 250 -watts -per -channel
amplifier that sells for $1,200. The manufacturer
assures me that it will easily withstand anything the
FTC test demands. Another brand, equally good -
sounding, will provide 350 watts per channel and
sells for $800. When subjected to the precondi-
tioning requirement, its thermal protective circuits
come on after about 20 minutes and interrupt opera-
tion until the unit cools down. (Of course, an exter-
nal fan could be used to help dissipate the heat, but
the Rule specifically forbids that.)

So we have two amplifiers, both of which have
distortion figures at full power well under 0.05 per
cent, and both of which have a fine reputation. The
one that will withstand one -third -power precondi-
tioning sells for $400 more and delivers 200 watts
less power. In my view, the consumer should be
allowed to pay his money and make his choice be-
tween two such amplifiers, basing his decision on
what seems reasonable to his budget and to his con-
cept of how his equipment should perform. The
FTC, by its preconditioning requirement, is in ef-
fect demanding that all equipment be expensively
designed for heavy-duty use. Since there is legiti-
mate engineering disagreement as to the validity of
such an approach for a consumer product, it ap-
pears inappropriate for the FTC to make a legal
statement in that area - particularly since it could
mean that, for the next generation of audio ampli-
fiers, the consumer would have to pay more to
achieve exactly the same specifications and quality
of audible performance.

There has been an on -going effort over the years to
achieve ever -better correlation between laboratory
test results and audible performance, the goal being
to refine measurement techniques to the point that
when a product tests better, it also sounds better.
Unfortunately, the preconditioning requirement, as
written, works in the opposite direction, for the
power rating of an amplifier will have less cor-
respondence with audible performance than it had
before Rule went into effect.

The gentlemen from the FTC explained that once
a rule is promulgated it is, in effect, "engraved in
stone," and formally amending it would be a time-
consuming and difficult procedure. The problem
therefore is how to "fix" the Rule in regard to Sec-
tion 3(c) by adjusting the interpretation rather than
amending its specific language. STEREO REVIEW'S
proposal for repairing the rule (see box) was put
aside in hope of arriving at an "easier" interpretive
solution. We brainstormed that sticky semantic/
legal/electronic problem for an hour or so, and it
was finally suggested by William Dixon that since
amplifiers are more efficient (they heat up less) in

the area above the 40 per cent operating point, the
manufacturers might be able to find some area be-
tween, say, 60 to 80 per cent of full power at which
they could safely precondition for one hour. (The
rule would then be interpreted as requiring precon-
ditioning at one-third power or above.) Leonard
Feldman said he would query the members of the
IHF on that point and report back to the Commis-
sion on their reactions.

AT the time of this writing (mid August) all the
responses are not in, but there are indications that a
significant number of manufacturers would contin-
ue to be in trouble anywhere above one-third
power. I therefore urge the Commission to consider
adopting STEREO REVIEW'S proposed Rule inter-
pretation because it is not only the simplest and the
fairest, but it does the least damage to the language
and the intent of the Federal Trade Commission
regulation.
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