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sheets, Our pruducta are d‘l.fferent and so sha‘ll be aur method :
of prese‘ntation. -
In the last few years it has become obvious to the aw&d hi-
fi enthusiast that a spec sheet just doesn’t present an av:curate
- picture of the performance to bs expected from the pmdm:t in

- sctual use. Products- geme*ral!.' .perfurm axcellently Gn the test =
‘bench, but more often than not, do not perform qull:e w auirm.r- e

-ably umier conditions of actual use.

With the foregoing in mind, we will present a techmcal de-« i

: scription of the specifications of our products for thoae peop‘le
who feel they can find meaning and understanding relative to
_test bench maa’suremems. For those of you who are

tpncerned with the sonic performance. {that i is not to say thaz,
_'techmaally oriented individuals do not care about sonic per- i
formance) we will explain in understandable langunge what ynu
may expect from our products acoustically.
There are also certain items that will be mi-siing from our -
_presentation that have been accepted normal practice in the past.
The main thing that we ‘will not have is giusay photugra.phs‘ We

feel that the ‘costs mvoiv&d do not add anything to nur products

except a raised price. We will mstead use line dramng render-
-ings. In this day and age of axauperstmg prices and price in-
‘ creases, we intend to market products that are still aﬂ'ordable
with ne frills, yet with as much use of sophtstmated teohnulogv
“as is currently availabie.® ;
The driving force behind ¢ our efiorts is Jnmes Bnngiorno. :
clearly ont ofthe leading innovators in the audio industry, For
_the last several years from his Dynaco days, through his stay
at 5. A E. culminating with his founding of the Great American
_Sound Company Inc., his designs have been consistently in the
_ forefront of technology and have been the most copied deaigna
“in the industry, His leadership and creative markating, aszide
—from scientific achxevamenta,_made G.A.S. the fastest grow-
cing and most auccessful company in the entu’e mdu.stry in
.recent years, :
We at Sumo are. {oﬂunate to have hu leadersh;p a.m-l crea-
tive inspiration which is so familiar to most audiophiles. Our
new products reflect Mr. Bongiorno's continuing efforts in the
direction of achieving sonic perfection at an affordable price,
~ In recent years, a great many technical advances have been
. made that may ‘benefit
~ tions are power FET tat:l'moingy, vast improvamems in mte- :
~grated circuits, and a general overall lowering of some comp-
ponent costs, However, just because these things exist does~
n't neceasarily mean that they can or will be used immediately.
 These new innovations and improvements aré'uaed on a contin-

“uing research and devaiopement basis and when, and only w‘hen,- i
. they provide improved performance’ at or below presem costs., e

will they be melemented into our prnducts- :
The most promising new devices are the complemﬁntary
-MOS power fats, They are free from second breakdown prob-
lems and are immensely rugged. However, at the present
-moment, the price of these devxces is axtronomlcal So, for
_ the time being, we will pass on these dszen but are hupmg
for price reductions in the future. .
_ The statéements in the preceding mragmph are n :
" to signify the death of the transistor, quite the conttary Re-
-~ cent qd_vances in semi- t;onductor technology ha_ve yislded m_-:-'
- provements in power transistors that were only a dream just .
a few years ago. We now have devices which are. substant:a.!.ly_
more rugged and much more linear than ever before. Also,
much wider bandwidths ha.va heen achwved wn'h no i.ttr.' reaae e
in costs.
~ Ase a matter of fact. these new de\ru:es as n.sed in our new
- class A amplifiers have yielded a performance that has never
before been obtainable. To give you an indication of what we
_are talking about, our new class A amplifiers achieve a dis-
- tortion factor of a mere .05% at all powers and at all fre-
. .quencies in the audic band WITH ABSOLUTELY NO FEED-~
- BACK OF ANY KIND ARQOUND THE OUTPU \'STAGE ;. of :
course, we do not manufacture the product }ika that as feed-_

: _back has many benefits, Therefore we use just enough fo

; :'zlach: down the parameters that we dasire and no. more. What
- this boils down to is the fact that we now have a.n output :‘tage
: 'whlc‘h ia mherantlz 1mear, wlt’huut feedbac

e Pa.tem:s are Dendmz ior all of cur circuitry.

quency o’verlnlc_l in our a.m"li.ﬁet' :
o Our amplifiers roll-off at an absolute controlled rate of 6DE

the audiophile. A few of these lﬁﬂb‘?l-—j'-" 5

atores energy. Of course, |
; hard to optimize parameters in order to minimize these

: we ha e a dilemma
. fiera, whn:l_: means i_:h_at Qti_&gctw_e_l‘y the 11:\ternal_. 1mpedanc_e is
3 nl'y 2 fraction of the londspeaker impedance, the amplifier

_amplifier wil
energv from the loudspeaker.

techxﬁcaily minded he re are a

_-féw mot' £l bi.ts. Our .amp fiers do not exhibit any T. L M.

dlsmrtion and therefore do ke alew or wvice versa. We there-
fore do not quote a slew rate pet se, Instead we quote the :
FULL POWER R.IS “TIME in microseconds whu:h is 100%

_exponential at any power level. What does this mean to you?

Very mmply put, it means that there is absolutely NO fre-
under ANY circumstances.

‘a first order network {a simple
e ovﬂloadad m ‘the frequenc;r

R-C network) whi.ch t:armo
domain.. 3 : : :
Please be miormed howwer, that we are not trying to

: g,lid our own--hly. 'There are many other fine amplifiers that

“fe Cey although npne that we have seen
mBe it 100%._ Thu is rm}.y ne parameter out of many that
are tmpnrtant. =

We feel that the must sigmf.mant admta.ge in our new
amplifiers is their i_:nttli? balanced operation. This is not

. to be confused with the term "bridging”. A "bridged" am-
. plifier does not not give you as | much improved performance but
- rather almost (theoreticall ) fuur times mote power into

an equwa.lont load. Iﬂ most cas es, tI'us sxgniﬁcmt ine rease

in power will make a diﬂerenee. but only in quantity and

much less in quahty.
The next question you may ask is W‘hgr iz it necessary to
have balanced operation? The easiest way for you fo u.mier-

- stand this ‘concept is to consider that e verﬂ.'_g 1g happening -
©in the am’.{io chain ( maanmg irom ca rtridge to loudspeaker)

is x‘unctlnnmg on a bwo port basis. The cartridge for example
has two luaids per channel which are opposite ends of a coil.

That we use one end as gtound is only a reference, as it isn i
'nceeua.ry. The identically same signal is available at either
~ end of the coil (of opposite phase of course). This means that
~ the cartridge doesn't know the difference between which end
~we take the signal from and it doesn't care. Since the cart-

ri.dge is a generator anstead of a reproducer, the following
etectmmcs have no bearmg on the cartridge performance.
Not so with the loudspeaker however, even though it too
is a two port network just like the cartridge. Here we have
an.-absol&tg_&y critical situation in which two components are

- heayily dependent upon each other: the amplifier and the

_ apeaker. _’I'hey influence and affect each other and if the part-
: nership is nct rigﬁt, then lesa than sp‘ectacular resuits are

. often the case.

" The louaspeaker is a mator, pure and simple. ‘As su.ch

.zt has a multitude of its own idiosync rosies which can and deo
“cause improper performance from the amplifier. Since the

apeaket is only a two port xystem it doesn t cate which end

‘is which, only the phase is affected. The amplifier however, -

very much cares what's happening in the loudspeaker. The
loudspeaker is a mechanical device and as such has moving
and static mass, wlu,ch means, inertia, Inertia must be
overcome by some greater force; in the speaker this is the
motar assembly whl.ch can be of several forms and varieties.
Usually, there is a voice coil of some kind, and as such,
oudspeaker engineers try very

idiosync rosies, but ‘there is only so much that can be done.
As long as there is mass there will be these problems.

The job of the ampldxer is manifold. It must supply power
to the loudspeaker to move it. It must also supply a reverse

E.M. F. called dampmg. to stop or break the motion of the
: o loudspeakar when necesaary._ waaver, in doing so the am-
plifier must be. capable of abs’arhmg tremendous raverse

energy from the loudzpeaker. This is because even though
the amplifier triés to stop the motion of the loudspeaker, it
{the loudspeaker) doesn't want to stop, but rather tries to

: keep going. Since the loudspeaker's coil is not necessarily

in phau with the cone motion, the stored energy at this pqmt
‘somewhers. Sinc t is ‘sut of phase with the amplifier
Since pur ampiiﬂara are feedback ampli-

output voltage (at whatever static point it happens to be at

- that moment) will not alter or cha.nge. Under these foregoing
e cirnnmnl:ances the only Eﬁ.ng left that can happen is that the

1l and must a capt_a:nd absorb nl]. oi th:s dyna\mm




Of course it i5 obvious to all of you that this is greatest at
- the low frequencies, Since we have a collapsing energy source,

we will not have an instantaneous release of this energy but
rather, a small delay. This can be evidenced by thinking of
the ringing that takes place when loudspeakers are subjected
to tone bursts. Also these effects are never equal in both
directions. Nothing that is mechanical, whether it be the in-
strument that produced the sound, or the speaker that repro-
duced the sound, can start and stop instantaneously. There
is always a build-up and decay of every sound in nature,
regardless,

What this means of course, is that the positive and negative
alternating cycles are never the same, or alike, or sym -
metrical, with the exc&_{:ti_on of steady state _mnés;_ It is very
easy to understand therefore, that 'gltﬁough the alternate
{positive and negative) half cycles of the signal are almost
never alike, it would seem that in order to have perfect

_control from the amplifier, if is mandatory that the push-
puil amplification be exactly and perfectly symmetrical. This
is what full complementary amplification is all about, and
why it was invented (or conceived if you wish). Even though.
Mr. Bongiorno is the creator of this concept, it was decided

to go one better, Just because the two halves of the amplifier
(positive and negative or push-puill) are compleénentary. does
not guarantee that they are exactly equal and alike. There are
still differences and inequalities due to the fact that the de-
wvices are not and cannot be sxactly, perfectly alike and com-
plementary. We tried hard but could only get so close and
that's that, Due to these differences the feedback loop still
has to change gears ag it conircls the alternate positive and

' negative half cycles of the signal. The moat offensive problern

that we have is ASYMMETRICAL distortion. It is not too
difficult to see that this can possibly be one of the foundational
reasons of why amplifiers sound different, although for the
mogt part they perform identically on the teat bench. Most
engineers are not aware, nor do they know how to measure
uymmetrical distortion, nor have they yet recognized the

existence of it,

To make a long story short, our new amplifiers have

zolved this problem forever. Since all of our new amplifiers
~are 100% perfectly balanced from inputs to putputs, each side

~of the loudspeaker is driven by an identical half of a pe riectl,y

balanced differential power amplifier. The almpllfted draw-
ing below 111ustra.tes the principle.

*Full Four-luadraot Differental J\mgﬂilhv

We at Sumo feel that our new amplifiers will be a signi-
ficant step forward in the advancement towards the ultimate

goal of true holographic repfoduction. For those of you wht

need specifications to relate to, we present the following:

The POWER !Standard Vemmn] All !pe{:‘tflcatlons into 8 Ohms unless noted.

400 Watts per channel,

both channels driven 20Hz to 20KHz at less than . . 059 total distortion of any kind.

Power Bandwidth--measured by the risetime method--. |Hz to 175KHz -3dB.

Frequency Response--measured by the risetime method-- -3dB--, iHz tu 175KHz at 1 Watt R. M. S.
Risetime--2 u seconds, constant at any power level up to clipping.

‘Signal-tosoise ratio--greater than -1004B I)elow full power, wuie:band no fﬁv‘.ar._
Stability--absolutely unconditional into any load. Resistive or reactive.

T.1. M. distortion and/or slewing effects:
Mechanical Specifications -
Size
. Weight
Whisper Fans 2
“All monocaque construction.

All plug-in circuit board construction.
Recessed Banana terminals--Dual Banana plugs must be uaed for cmtput cunnectlons {anpplwd}

Addttmnai ‘Electrical Specifications

AL e Bu fuses,

" Both baLanced (600 Ohm) + unBalanced (HIZZ) inp‘uts
' regulated supplies, _mdependent for each charme]
_Masswe 4!)0[] Watt tr&nsf{)rmer weighs 42 ths. .

% SR et

Input sensitivity far full output--m---
“Total electronic protec tion without limlters of any kind.

‘Peak overload L. E.D. ‘s indicate clipping,

B S

e AR TS W R

non- extstent \mder any circumstances.

10 1/2' (H) X 19" (W) X 12 1,‘2-' {D)
_appr oxtmate]y BO 1hs :

ks 35 Volts R. M. S'

Thermal overload protection.
Turn-on surge relay prolection.
120, 000 pnf of BL FILTERING
" Unigue quadrature fesdback aperation,

HE R EELIRE Y

ey



grant 11!: L I‘_.zn t(._mld Versu:m} Au spe{:ltlcatmns into B ()hma unie‘s’s nuted :
i ; e i wen ZOH:

B '05% tnta.l dlstnrtmn of any kmd_.'

: dgltmnai Electncal Spemhcatmns -
Tt : Peak D\?erlnad LR D 'mdn
AC., BE fuses e ] : ;
Both balanced {600 Ohm} and unbalancad {Hl Z} mputs =

i Regulated aupplles : i '-'Umque quad rature feedback ope ratinn

. Massive 4000 Watt tranaformer welghs 42 ‘lbs.,. . - 36--200 Walt output. devices. i

"..Munu versmn avaliable for canter c.hannel and sub\»wnofer use {Identlcal Specs }

: .{‘herma_ : ovsrlogd protectmn
Turn-on surge relay prgtactlnn
20,000 uf of Bt FILTERING.

The HALF POWER Al specincatmns uilentxcai to the POWER cxcept for the follawmg
: o a00 Watta per channel, both channeli dri.ven. : :- S :
: Mechamcal Spec:i.ﬁt:a.tmns : : B
TS T Tian 5y (W) S ua“ {m.
- Weight T approxxmately 45 lha.. o
2 _'_Wh':sper Fang 1 ; o
Al monocogue construction.
Al plug-in circuit board cnnstruction
 Recessed dual banana terminals.
Add;tmmﬂ Blectrical Specifications : ;
'Input sennttynty——'— ;-.-_—.9“ voits R M S e
srs of any kind. s
- Therma aveérload protection.
- Peak sverload L. E, D, T
e B+, B- fuses, :
urn-on surge relay prozection. e
2 _"60 000 ufd. of B FILTERING, i o
" Both balanced (600 Ohm) and unhala,nced {Hi z} inputa.
i Umque quadramre feedback operatmn. S
- Mnno ve raion af.railable fnr r:enter channel and s'

'wonfer use. - Identical specs.

The NINE C‘:ur prwdest contnhutmn to the st,ate -af- the»art ; ; ; o
: e All spﬂmfmatmns uienticﬂ to the I’OWER lﬁDLD} except for the following
70 Watts per cha.nnel pure C‘lasa A hoth char‘mela clrwen.

~ Monp version available. s __'\ S :
HALF .pgw}_:;y.__ Gt

; Addltional meu:han\c,a} ami electneal ﬂpecs 1d‘enhca1 to t

BITSY and BABY Om- mosi mexpenaw.e am.phflere.

'sm*:cu ICATIONS

mamr

. 35 Watts

e e = - Pure Class A
WTveltsR.M.S. - 0 Avols R.M.S.
3R N l78EHE 0 0 Bame

~3dB HzISEHe e s

: 'Puwer .autput {3 Dhmsl batb ehannzls

" Driven af less than .05% d‘ksta:tmn
“Input aens:tiuty (8 Ohms)
Power Bandwldth :

.”Frequenc:y Response

‘Risetime s s atiedae = g pseconds GONSTRNT"-
' ‘Signal-to-noise rattu : _f o aondR ;
. Stability : S Abdolute
CTOL M, Distartmn {Slewmg effecl;a‘l . Non-existent

40, 600 pf




: A few wards ahaut our Ciass A circmts. They ere u-nlike
- any previous circuit designe, Our Class A circuits are 100%
~ PURE. Unlike some other manufacturers who would lead you
- to believe that their super class B amps are Class A, ours
‘are real--theu's are not. True Class A only comes one wmr. =
either it is or it isn'f.
Unlike all previous attempts at Class A dea:gns, our am
plifiers have no bias networks of any kind no. adjusbments
for idle current, no. sensing rmtwarks of any kmd. no. thermv.l

__-_trackmg networks of any kind. Al are totally mec&asary in

- our destgnn {patents a.pplied for). Therefore, there is nothing
to run away thermally, Our C‘mss A curunt stahtl:tsr is mher-
ent in the design.

With the offering of both Class AB and pure Class A de- .
 #igns, we at S\mm !eﬁl ﬂ:&t we are offexmg tﬁe customef 2

—$ Capyright 1979 Ky SUMO ELEGTRIC GO LTD.

- recognize the need for both proﬁucts. One mode of operation
~is not necessnrﬂy optimum in all cases, A!though we claim.

. The best of b..ﬁ‘i wariés 1s now- avmlnblc. We at Sumo i

tot.a’l stability for all of our amplifle“rs into any load, resistive

o reactive, there are certain kinds of lgudspeakers that per-.
form better with Class A than w“.‘n Ciass AP and vice-versa.

We feel that massless and near- mass!eas loud-speakers must

. be driven. from Clags A amphﬁers, These include ‘Magre-
',planars (&11 moéals}, : all electraatattc. ; :
 types such as the Pyramid and the Decca, All cone loudepeakers
_speakers on the sther haﬂd and especially woofers, must :

and finally ribbon

be driven by higher power Class AB amplifiers.
We hope you will evaluate ynnr ne-.-,d.s carefully in order

to make the r;ght chmca. i
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