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Some time ago in these pages, Anthony H. Cordesman observed rather ungraciously that the
whole line of Hafler electronics "could do with reworking." This was interpreted by many readers—
including the good people at the David Hafler Company—as meaning that AHC felt the entire Hafler line
to be mediocre. In fact, he does not. (He had given a Hafler product a positive review a few issues
previously.) Tony's comment, however, did express a sentiment that most of us at Stereophile have shared
for some time: a feeling that Hafler products had slipped from the position of sonic preeminence which
they enjoyed during the 1960s and '70s to one of mere excellence in a field where only preeminence is
acclaimed.

Hexomopoe epems nasao na smux cmpanuyax Iumonu X. Kopoecman ecoma nenuyenpusimuo
3amemun, umo 6cs aunetika snexkmponuxu Hafler «mooicem 6vims nepepabomanay. Muoeue uumamenu, 6
mom uucie xopowiue 100u uz komnanuu David Hafler, unmepnpemuposeanu smo xax mo, ymo AHC
cuumana ecio auneky Hafler nocpedcmeennou. Ha camom oene smo ne mak. (OH 0an nonodjcumensHulil
om3uv16 0 npooykme Hafler neckonvxumu npoonemamu panee.) Kommenmapuii Tonu, oonaxo,
0elicmBUMeNbHO 8bIPANCAL MHEHUe, KOmopoe 0OTbuUHCmeo u3 Hac 6 Stereophile pazoenanu ¢ meuenue
HEeKOmopo2o epemMenu: owyujenue, umo npooykmel Hafler yckonv3nynu om no3uyuu 36yK06020
npesocxo0cmaa. Komopwvim oHu Hacraxcoanucs 8 1960-x u 1970-x 2o0ax, A614:1cb 0OHUM U3 TYYULUX
docmudiceHull 8 obnacmu, 20e RPUGEMCcmayencsi MoabKO NPesocxo0Cmeo.

These days, most audio perfectionists see Hafler products as ranking about halfway between the
mainstream mid-fi of Sansui and Akai and the cutting-edge leadership of, for example, Krell and
Threshold. It is not that Hafler products are perceived as being mediocre; just that they are not considered
to be among the products one would choose were cost no object.

B nawu onu 6onvuuncmeo ayouo-nepghexyuonucmos cuumarom, umo npooykyus Hafler
Haxooumcs 20e-mo nocepeoune mexncoy meruncmpumom mid-fi Sansui u Akai u nepedoswvim 1udepom,
nanpumep, Krell u Threshold. Omo ne snauum, umo npooykyus Hafler socnpunumaemcs xax
HOCPeOCmMBeHHAsl; NPOCMO OHU He CHUMAIOMCSL CPeoU NPOOYKMO8, KOMopble MONCHO OblLLo Obl 8b10pamb,
eciu Obl OHU He CMOUNU HUYEZO.

Actually, Hafler has never tried to go the cost-no-object route. Affordability has been an important
aspect of David Hafler's products ever since he founded The Dyna Company back in the mid 1950s. But
what put Hafler on the map to begin with was the fact that the low prices would also buy you close to the
best-sounding amplifiers that any amount of money could buy. It was a case of price-no-object-in-reverse:
a modest outlay brought you sound that made McIntosh owners feel as if they had been had! It is that
cutting-edge image of the Hafler line which has seemed lacking in recent years. Their new XL-280
amplifier may represent the first "reworking" of Hafler products that AHC had in mind.

Cobcmeenno, Xagnep Huxkoz0a e nblmancs uomu no nymu oesz sampam. Jlocmynuocms oOvi1a
BANCHBIM acnekmom npooykyuu /[reuda Xaghnepa c mex nop, kak on ocnogan komnanuro Dyna 6
cepeoune 1950-x 20o0068. Ho umo coenano Hafler nonyniapnvim ¢ camoeo nauana, max smo mo, 4mo
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HU3KUe YeHbl NO360NAM 6aM NPUOTUSUMBCA K JTYYUUM YCUTUMENSAM 38VKd, KOMOPble MONCHO KYRUMb 34
100y cymmy. Imo Obll cryuail 06pamHuot yensl 6e3 00beKma.: CKpoMHble 3ampamsl NPUHECIU 8aM 36)K,
Komopbwiti 3acmasul enadenvyes Mclntosh nouyecmeosame cebs max, kak 6yomo onu ux nonyuuau! Imo
mom ynempacospementulil umuodc aunuu Hafler, komopozo, kazanocs, He x6amano 6 nocieonue 200bl.
Hx nosviil ycunumenv XL-280 mooicem npedcmasisame coboul nep8yro «nepepabomiyy npooykyuu Hafler,
komopyto umena 6 udy AHC.

David Hafler, an engineer of the "old school," holds as an article of faith that there is no magic in
audio. He scoffs at the audiophile preoccupation with sonic differences so slight that their audibility is
still open to question, yet believes that any sonic imperfection which does exist is objectively measurable,
if we can just find a measurement for it. This actually hews very close to our own views on the matter.

Ip6uo Xaghnep, undsicenep «cmapoii wKoawly, yoexrcoeH, 4mo 8 ayouo Hem HUKAK020 801ueocmad.
On nHacmexaemcst HAO 03AO0YEHHOCIBIO AYOUOPDULOE 38VKOBIMU PATUYUAMU, HACMOILKO
He3HAYUMENbHbIMU, YMO UX CIBIUUMOCHb BCE euje OCMAemcs N0 GONPOCOM, HO 8Ce Jice CHUmaenm, ymo
J1060e 36YK0B0E HECOBEPULEHCMBO, KOMOPOe OeUCMEUMETbHO CYUIeCmEyent, MONCHO 00beKMUBHO
UBMEpPUMb, eci Mbl MOJICEM NPOCMO Hatimu O0Jis He2o usmepenue. Ha camom oene smo ouenb 61u3Kko K
HAWUM COOCMBEHHBIM 832110aM HA SMON BONPOC.

Since there are probably things going on in amplifiers that we don't, as yet, have tests for, David
decided to look for a test which would detect all forms of distortion, including those not yet identified. It
didn't have to identify or quantify them; merely show whether or not they were present in an amplifier's
output. A version of the venerable null test—which Hafler has dubbed the Straight-Wire Differential
Test (SWDT) —seemed best to meet this requirement (footnote 1).

Tlockonvky, 8eposimHo, 8 YCUIUMENSAX NPOUCX00M ey, Ol KOMOPLIX V HAC NOKA Hem Mecmos,
J56u0 pewiun nouckames mecm, KOMOPbIll OOHAPYHCUBAT Dbl Ce POPMbL UCKANCEHUU, BKITOUAS euje He
uoenmuguyuposanmvle. He HYIHCHO ObLI0 UX UOEHMUDUYUPOBAMb UTU KOTUYECMBEHHO OYEeHUBAMb,
APOCMO NOKA3aMb, NPUCYMCMBOBANU JU OHU HA 8bIX00e ycunumens. Bepcus noumennozo nynesoeo
mecma, komopbwiii Xagnep Hazean oug)heperyuaibHbiM mecnmom npsamoco npoeood, Kadcemcs, aydue
8ce20 yoosiemaopsiem 5momy mpebosanuto (cHocka 1).

The XL-280—dubbed the Excelinear amplifier (for "Excels in Linearity")—is, according to
Hafler, the first amplifier ever designed to meet the extremely stringent demands of the SWDT, which is
probably true. But the XL-280 is also, to my knowledge at least, the first amplifier a manufacturer has
claimed to be perfect. Hafler did not make that statement, exactly. But a company Q&A sheet about
Excelinear answers the question "Is it perfect?" with "[The XL-280] has reached the practical limits of
audible distortion for its power class." That sounds like "Yes" to me.

XL-280, nonyuuewuii hazeanue ycunumens Excelinear (umo osnauaem «Illpesocxoocmeo 6
JIUHENHOCMUY), A61Aemcsl, no c1oeam Xaguepa, nepsvim ycuiumenem, Ko20a-mmoo pazpabomantvim 01
y0081emeopeHus upezeviuatino cmpoeux mpeoosanutt SWDT, umo, seposimno, eepno. Ho XL-280, no
Kpatinel mepe, HACKOIbKO MHe U38ECIHO, ABNIAEMC NePEbIM YCUIUMereM, KOMopblll NPOU3800Umed
Hazean uoeanbHuiM. Xagep, KoHeuHo, He denal 3mo2o 3aaeneHus. Ho nucm eonpocos u omeemos
Komnanuu 06 Excelinear omseuaem na gonpoc: «Hoeanvro au smo?y. ¢ «[XL-280] oocmue
NPAKMUYECKUX NPe0eilos CIbIUUMbIX UCKAXCEHUL OJIsL C80e20 KIacca MOWHOCMUY. /[l MeHs 3mo 38y4um
Kax «/lar.

The SWDT does appear to be a definitive test for an amplifier's accuracy. I find no basis for
faulting it. So an amplifier which gives a complete, total, 100%, infinite-decibel null across the entire
frequency band on that test can very probably be considered a perfectly accurate amplifier. Unfortunately,
no amplifier does achieve such a result, including the XL-280.

SWDT oeticmeumenvHo s615emcs OKOHUAmenbHOoU NposepKotl mouHocmu ycuiumens. A He
HAaxoocy ocHogaHutl 0iisi 3moeo. Takum odpasom, ycunumeins, KOmopwviil daem noansil, noansil, 100%,
beckoHeunblli Hylb deyuber no eceti no0ce Yacmom 8 IMOM mecme, O4eHb 8ePOSMHO, MONCEM
CUUMamvcs u0earbHo moyHvim ycunumenem. K coocanenuro, Hu 0OuH ycunumens He 0aem makoeo
pesynomama, 6 mom ducie XL-280.

What Does the Null Test Mean?
According to Hafler, the XL-280 achieves "up to 70 dB of nulling in the midband and about 60
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over most of the rest of the audio spectrum.” (On the other hand, their own null figures for the 280 show
70dB at 10 kHz and around 65 through the midrange.) These are impressive test results, particularly in
comparison with earlier efforts to obtain a straight-wire null against real-world amplifiers, but are they
good enough to offer conclusive proof of perfection?

Ymo o3nauaem nyneeoii mecm?

Ilo cnosam Xaghnepa, XL-280 obecneuusaem «0o 70 0B obnynenus 6 cpeoneii nonoce u oxono 60
05 ons 6onvweri wacmu ocmanvho2o 38yk06020 cnekmpay. (C 0py2oii cmopoHbl, ux cobcmeenHvle
Hynegvle 3navenus ons 280 nokazviearom 70 ob na uacmome 10 kl'y u oxono 65 na cpednux yvacmomax.)
Omo eneuamusaowue pe3yibmamsl UCNbIMAHUL, 0COOEHHO NO CPABHEHUIO ¢ bollee PAHHUMU NONbIMKAMU
ROTYYUMD HYNegoe 3HaYeHUue NPSAMOU NPOBOOKU 8 CPABHEHUU C PEeATIbHbIMU YCUNUMENIMU, HO
00CMamouHO U OHU XOPOUll, YMobbl NPednIoHCUms yoeoumenbHoe 00KA3amenbCmeo co8epulencmea?

An attenuation of 70 dB produces a signal less than one three-thousandth the amplitude of the
original (0.0003 of the original), therefore distortion at this level, just 0.03%, would be a very respectable
figure by anyone's accounting. But is it low enough to be completely inaudible? Well, assume we're
listening at an average SPL of 90 dB to an amplifier producing 0.03% spurious content at 10 kHz. A level
of 70 dB below 90 dB SPL is 20 dB (surprise!), a level at which 10 kHz is very clearly audible in the
absence of other sounds which would otherwise mask it. And, there, of course, is the catch.

Ocnabnenue 70 0b oaem cuenan, Komopwiii MeHbule 0OHOU MPEXMbLCAYHOU AMNIUNMYObL
opueunana (0,0003 om opueunana), nosmomy uckasxcenue Ha smom yposge, ecezo (,03%, 6vino 661 0uens
pecnekmabenvHotl yugpot, no 1obvim oyenkam. Ho docmamouno nu on Huskuil, 4moobsl 66imo
NONHOCMbIO HeCAbIUHbIM? Ymo e, NPeonoIoNHCUM, YMO Mbl CIYULAEM YCUTUMELb CO CPEOHUM YPOBHEM
38yK06020 oasnenus 90 0B, npoussooswum 0,03% napazumuvix cocmasnsaowux Ha yacmome 10 kly.
Yposenv 70 0F nuoce 90 05 SPL cocmasnsiem 20 0F (ciopnpus!), ¥Yposenv, npu komopom 10 kl'y ouens
YemKo CAbIUWHbL NPU OMCYMCMBUU OPY2UX 36YK08, KOMOopble uHaie Mackupoganu 6wl e2o. M, koneuHo oxce,
8 9MOM eCmb 3a28030Kd.

Footnote 1: For a full description of the straight wire differential test, see the article in this issue.

Chocka 1. Ilonnoe onucanue oughghepenyuanvroco mecma ¢ NpAMuIM HPOBOOOM cM. B cmamve amozo
8bINYCKA.

In the presence of much louder sounds of similar frequency, that —70dB at 10kHz may or may not
be audible. Whether or not it is so is simply one of those things about which engineers and audio
perfectionists have disagreed about ever since there were meters that could measure distortion that low.
What is certain, however, is that a 70dB null on a SWDT is not necessarily proof that the amplifier is
audibly perfectly "accurate." And with the XL-280, 70dB is the maximal amount of null obtainable with
the SWDT. (In fact, I could not achieve that high a value in my own tests; see "Nothing to Hide,"
elsewhere in this issue.)

Tpu nanuuuu 20pazoo 6onee GpOMKUX 36YKO8 AHALOSUYHOU Yacmomsl, yposeHs —70 OB na
yacmome 10 kl'y modcem Ovimob caviuier unu He caviweH. Tax au 9mo unu Hem - SmMo nPocmo 0OHA U3
mex eewetl, 0 KOMOpbIX UHIHCEHEPLL U AYOUO-NePPHEKYUOHUCTIBL PACXOOAMCSL 80 MHEHUSIX C meX Nop, KaK
NOSABUNUCH UBMepUMeNU, KOMopble MOl UsmMepsims makue Huskue uckasxcenuss. OOHaxKo MoxcHo Oblmb
veepeHHbIM 8 mom, umo Hynesoe 3nadenue 70 06 na SWDT ne obsazamensHo a615emcs 00Ka3ameibCmeom
mo2o, Ymo ycuiumeinb Ha ciyx cogsepuieHno «modeny. A ons XL-280 70 ob - smo makcumanvrnoe
3HaYeHue HYJs, KOmopoe MOA*CHO noayuums ¢ nomowvio SWDT. (©axmuuecku, 51 He cmoe docmuys
MAKO20 BbICOKO20 3HAYEHUS 8 MOUX COOCMBEHHbIX mecmax; cM. «Huue2o He ckpvisamby 6 Opyeom mecme
8 9MOM BbINYCKe.)

Conventional Specifications
Interestingly, more conventional measurements on the 280 yield results which aren't all that
different from the SWDT results. Hafler's literature states that the XI.-280 has "conventional harmonic



and intermodulation distortion specifications comparable to the DH-220 amplifier." At 0.05% (as
compared with the SWDT's 0.03%) and 0.005% respectably, those are very good but not fantastic specs.
So what makes the 280 any better than the 220? Presumably, it is those elusive qualities for which we
have no measurements, but which are improved by such circuit refinements as:

Ooviunvie xapakmepucmuku

Humepecno, umo 6onee mpaouyuonusie usmepenus 280 oarom pesynvmamel, KOMopwvie He CUTbHO
omauuaromesi om pezyiomamos SWDT. B iumepamype Xagnepa cosopumcs, umo XL-280 umeem
«CMaHOapmuvle XapakmepucmuKky 2apMOHUYecKUX U UHMepmMoOYIAYUOHHBIX UCKANCEHUL, CPABHUMbLE C
yeunumenem DH-220». Ilpu 0,05% (no cpasuenuto ¢ 0,03% SWDT) u 0,005%, smo ouenv xopowiue, HO
He panmacmuueckue xapaxmepucmuku. Tax umo duce denaem 280-u ayuwe 220-20?
IIpeononoocumenvro, 3mo me Heyl08UMble KAUECMEd, 051 KOMOPLIX Y HAC Hem U3MEPEHUl, HO KOMOopbie
VIYUIAIOMCS MAKUMU 00paboOmKamuy cxembl, KaK:

* No input, DC-blocking capacitor, and only one other capacitor in the entire signal path. Low-frequency
phase shift should thus be very low, although not as low as it would be with an all-DC coupled signal
path, and the amplifier should be free from capacitive aberrations (as outlined by Walt Jung and Richard
Marsh in their Audio Amateur articles on getting the most from the DH-200).

* Hem 6x00H020 KOHOeHcamopa O10KUPOBKU NOCMOSHHO20 MOKA U MOAbKO 0OUH KOHOEHCAMOp HA 8CeM
nymu npoxoxicoeHus cuenana. Taxum oopazom, HU3KOUACMOMHbBLU (ha308blll cO8U2 00NHCEH ObIMb OUeHb
HU3KUM, XOM3 U He MAKUM HUKUM, KaK 8 ClIyyae mpaKma npoxoxHcoOeHus CUSHANd, CEA3AHHO20 NO
NOCMOSHHOMY MOKY, d YCULUMENb He O0NINCeH UMemb eMKOCMHUbIX abeppayuil (kak ykazano Yonmom

FOneom u Puuapoom Mapwem 6 ux pabome Audio Amateur cmamvu 0 MAKCUMATLHOM UCHONIb308AHUU
DH-200).

* In common with amplifiers from Krell, Threshold, and Naim, the XL.-280 has no inductors in series with
the outputs. These inductors are included in nearly all designs to define the HF rolloff with capacitive
loads, and thereby avoid high-frequency (ultrasonic) oscillation. Without them, the amplifier must be very
much more intrinsically stable; with them, sound quality undoubtedly suffers.

* Kak u ycunumenu Krell, Threshold u Naim, XL-280 ne umeem kamyuwiek unO0yKkmueHocmu,
COCOUHEHHBIX NOCNIE006AMENILHO C 8bIX00aAMU. MU KAMYWKU UHOYKMUSHOCMU GKIIOYEHbl NOYMU 80 6Ce
KOHCMPYKYuu, umoowl onpedenams cnad BY ¢ emkocmuviMu Hazpy3kamu u mem camvim uzbezams
8bICOKOUACTMOMHBIX (YIbMPA3EYKOGbIX) Konebanut. bez nux ycunumens 0ondicer 6bims HAMHO20 Doee
CMabuIbHbIM, ¢ HUMU HECOMHEHHO CIpaddaem Kauecmeo 36yKa.

* 30dB less negative feedback than the DH-220, for reduced TIM.
* Ha 30 ob menvuie ompuyamenvnoit oopamnou ceasu, uem y DH-220, ona ymenvuwienusn TIM.

Ilpumeuanue. B DH-220 enybuna oopammuotui céaszu eviute na 30 ob, monvko 0o 2 kl'y, na uacmome 20
kly eviwe na 10 0b. B XL-280 uacmoma nepgozo nonioca 45 xl'y, a enybuna nemnegozo ycunieHus pagha
30 0b 60 scem 38yK0680M Ouanaszome.

Cnedyem ommemums umo npuoeporcusamuvcsi nemiaego2o ycunenus ¢ npeoenax 30...40 o5 pexomenoosan
ko20a mo Omana npomue nyoruxayuii komopoeo evicmynani boo Kopoenn. Tem ne menee on cam 0o cux
nop npuodepxcusaemcs pekomenoayuti Omana. Cm. napamempor BC-1 (2019 200) u DH-220C (2021 200).

» Two completely isolated power supplies, making the amp essentially a dual-mono design, apart from a
common line transformer. Each supply consists of two separate sub-supplies for the output and voltage
amplifier stages.

* JI6a noaHoCmvio U301UPOBAHHBIX UCMOYHUKA NUMAHUSL, YMO 0edem YCUiumelib no Cyuecmasy O80UHbIM
MOHO, He cuumast 0oue2o nuHeliHo2o0 mpancpopmamopa. Kascowiii ucmounuk numanus cocmoum u3
08YX OMOENLHBIX BCHOMO2AMETbHBIX UCIOYHUKOS 0151 8bIXOOHO20 KACKAOA U KACKAOA YCUIumens
HANPSICEHUSL.

* 31,200uF of power-supply storage capacitance—56% more than in the DH-220.
» Haxonumenvnas emxocmo ucmounuxa numanus 31 200 mx® - na 56% bonvwe, wem ¢ DH-220.

* A rated current capability of 18 amperes, as compared with the 220's 10 amps. And a short-term power
rating at 1 ohm of 325 watts!



* HomunanvHwiti mox 18 amnep no cpasnenuro ¢ DH-220 10 amnep. Y kpamrxospemeHnas HOMUHAIbHASA
mownocms Ha 1 Om 325 Bm!

While these are excellent particulars, there are any number of (admittedly much costlier)
amplifiers which can easily out-spec and out-rate the XL-280. We have a few of them on hand, but so as
not to prejudice myself unnecessarily, I made a point not to subject them to the SWDT until I had finished
all my listening tests on the XL-280. I did, however, run the 280 through Hafler's SWDT, and tweaked it
for maximum audible HF null, using the amplifier's built-in "Excelinear" adjustment, and with the
speakers with which it was to be auditioned.

Hecmomps na mo, umo smo omauunvie Xapakxmepucmuku, Cyuwecmeyem MHOHCECEO yCuiumenetl
(npasda, copazdo bonee dopozux), komopwvle mocym aecko npegzovumu XL-280 6 xapakmepucmuxax u no
cKkopocmu. Y Hac ecmb HECKOIbKO U3 HUX, HO, YmMoObl He HaHeCmu cebe TUUHe20 8peod, 5 peuiul He
noosepeams ux SWDT, noka s ne 3asepuiy ece ceou mecmul npocayuiusanus Ha XL-280. Tem ne menee, s
nponycmun 280 uepez SWDT Xaghnepa u nacmpoun e2o 0151 MAKCUMANbHO2O cvbluiumozo HY-nyns,
UCNONB3YA 6CMPOEHHYI0 HACMPOUKY ycunumens « Excelineary u ounamuxu, ¢ komopvimu oH 00ndiceH Ovli
NPOCIYUUBAMBCAL.

Nulling Oddities

It was while trying to null out the white-noise input signal that I noticed two odd things. First, the
residual (un-nulled) sound differs markedly in spectral content on both sides of the null point. To one side
of maximum null, the entire spectrum above the lower midrange increases in level; to the other side of
null, the residual sounded primarily like midrange energy. The Excelinear trim adjustment seemed
asymmetrical in its action, producing a different quality of residual sound on each side of the null point.
Additionally, instead of nulling only the high end, as it is supposed to, adjusting the trim seemed also to
change the pitch of the upper midrange and middle high range. Thus, getting maximal null involves a
little judgment, as well as a sensitive ear.

Oonynawouwue cmpanHocmu

Koeoa s neimancs oouynums 6x00Ho0U cueHan 6enozo wyma, s 3amemus 08e cmpanHvle seuu. Bo-
nepeuvlx, 0CMamouHblil (He 0OHYIeHHbIl) 36VK 3AMEMHO OMAULAENCS N0 CHEKMPATIbHOMY COOEPHCAHUIO NO
06e cmoponsl om Hyneeou mouku. 110 00Hy CmopoHy 0m MAKCUMATLHO2O0 HYJISL 6€Cb CHEKMP blle
HUMCHUX CPEOHUX 4aCmOm Y8eNudueaemcsi o yposHio, no Opy2yio CMopoHy om HYIs OCMAmMOYHAs.
BEIUYUHA 368YYANA 8 OCHOBHOM KAK dHepeusi cpeonux yacmom. Peeynuposka mpummepa Excelinear
Ka3anaco aCUMMEMPU4HOL No c80EMY Oelicmeuio, co030a6asi pasiuyHoe Kauecmseo 0OCmamoyHo20 38YKa ¢
KAxNcOOU CMoponbl 0m HY1e6ol mouku. Boobasok, emecmo moeo, umobvl 0OHYIAMb MOILKO 8EPXHUE
4acmomul, Kaxk 9Mo npeononazaiocs, pecyiupo8Ka mpUMMepOM, Ka3aioChb, MAKHCe USMEHUNA GbLCOMY
MOHA 8EPXHE20 CPeOHe20 U CPeOHe20 OUana3ona 8vlcokux uacmom. Takum obpasom, nonyuenue
MAKCUMATILHO20 HYJIsL mpebyem HeDOIbUL020 CYHCOEHUSA, A MAKHCe YYMKO20 CIYXd.

Ilpumeuanue.

Xyorce 6ce2o Ko2oa 3a uzmepenust 6epymcs 100U KOmopbwle He NOHUMAIOM 4mo OHU UBMEPSIOM.
Aemop cmpok A6HO He noHuMaem ymo oH nulmaics oouynums. Ha camom dene mecm uszmepsiem
BEKMOPHbLE NOZPEWHOCMU, d He 2APMOHUYECKUe UCKadXCeHUsl. A 6ekmopHbie nocpeunocmu 0asxce npu
uoeanbHo cmaduIbHOU 3a0epicke 8 36YK08ot nonoce (tPD) obpamno nponopyuonanvhel uacmome

(nepuooy):
a = 2n(tPD)/T

I wondered if these nulling oddities might be due to unmatched loads, due to the much longer wire
running to the distant load speaker. But shortening that cable made the sound from the load speaker so
loud at the monitor location that there was no possibility of hearing what was going on. It occurred to me
then that I might get a better idea of what was what by substituting a heavy-duty resistor, close to the
amplifier, for the faraway loudspeaker. This did not work. The moment the amplifier under test was
switched on, it generated a loud and ominous hum and the 10-watt resistor became very hot almost
instantly. Something was causing oscillation. (I am still trying to figure out what.) I reconnected the
remote load speaker.

A 3a0aseanca 60npocom, Mo2ym iy d9mu CMPAHHOCMU OOHYIeHUsl OblMb GbI36aHbL
HecoomeemcmeayouuMy Hazpy3kamu u3-3a 20pasoo bonee OIUHHO20 NPo8ood, Udyuje2o K OUHAMUKY C



yoanennou Hazpyskou. Ho ykopouenue 3mozo kabensa coenano 38yK u3 OUHAMUKOS8 HACPY3KU HACMONbKO
CPOMKUM 8 MeCme PACNONONCEHUS MOHUMOPA, YMO ObLIO HEBO3MONCHO YCIbIUUAMDb, YO NPOUCXOOUM.
Tozoa mHe npuwino 6 20108y, YUMo i Moe Obl IyuuLe NOHAMb, YMO K YeM), 3aMeHUB YOaleHHbIIL
2POMKO20BOPUMENL MOUIHBIM PE3UCTIOPOM PAOOM C ycurumenem. Imo He cpabomano. B mom momenm,
K020a mecmupyemblil ycuiumenb Obll 6KIHOYEH, OH U30A 2POMKULL U 3108ewutl 2y, u 10-eammubiii
Pe3UCmop NOUMuU MCHOBEHHO CMAJL O4eHb 2opauuUM. Ymo-mo evizvleano konebanus. (A éce euje nbimarocsy
HOHAMb, YMO UMEHHO.) S N08MOPHO NOOKIIOUUL OUHAMUK C YOALEHHOU HAZPY3KOU.

After the null was as good as I could get it by ear, I played some music signals and listened
through the monitor to the nature of the residual sound. It was very quiet, so much so that I had to plug
headphones into the appropriate outlet on Hafler's box in order to tell that the residual seemed very, very
clean. Even with discs which I know to be rather worn (and thus a rich source of mistracking transients),
the sound from the monitor speaker remained sweet and clean.

This, I thought, bade well for the sound of the XL-280.

Tlocne moeo, kaxk HOMb ObLL HACMONLKO XOPOUL, HACKONILKO 5L MO2 €20 VII08UMb HA CYX, 5L NPOUcPAJl
HeCKONbKO MY3bIKAbHbIX CUCHALO8 U Yepe3 MOHUMOP NPUCIYULATICS K NPUPOOe OCIMAMOYHO20 38YKd.
B0 ouenv muxo, HACMONBLKO, YMO MHE NPUULTOCL ROOKTIOHUUNMb HAYUHUKU K COOMEEMCmEYouell
poszemxe Ha Kopobke Xaghnepa, umobvl y0eoumuscs, 4mo oCmamKu 8bl2isi0SAM O4eHb U O4eHb YUCTNBLMUL.
Haoice ¢ Ouckamu, Komopwle, KaK 5 3HAI0, 0080JIbHO USHOWEHDL (U, CLe008AMENbHO, AGNAIOMCS 002amblm
UCMOYHUKOM OULUOOYHBIX NEPEeXOOHbIX NPOYECCO8), 36VK U3 KOHMPOIbHO20 OUHAMUKA OCTABANCS
APUSIMHBIM U YUCTIBIM.

A nooyman, umo smo xopouio cxazanoce Ha 38yuanuu XL-280.

Sound Quality

But when I finally got around to auditioning the XL-280 on its own, my initial reaction was quite
different from how I expected to respond to what might well be the most accurate amplifier made.
Although the 280 was superbly clean and uncolored through its entire midrange, I was immediately aware
of two areas in which it sounded very different from my reference amplifier (the awesomely expensive—
$2900 per channel—but similarly powered Threshold SA-1).

Kauecmeo 36yka

Ho koeoa s naxoney ooopancsa 0o npocaywusanus XL-280 omoenvHo, MOsi nep8OHAYAIbHASL
peaxkyust CUNbHO OMAUYANACL OM MO20, KAK 51 OXCUOAT OMPeazuposams Ha Mo, Ymo, 603MON*CHO, Oyoem
camvim MOUHbIM U3 cOenanHvlx ycunumenei. Xoms 280 6vin 6enuKoIenHo yucmvim u 6ecyeemusbim no
6ceMy cpedHemy OUanasomy, s cpasy 3amemuil 08e 001acmu, 8 KOMOpbiX OH CUTLHO OMAUYAICSA OM MOE20
9MANOHHO20 ycunumens (Vacacrno oopozoti - 2900 donnapos 3a kanan - o Threshold SA-1 ¢
AHANOUYHBIM NUMAHUEM).

First, the 280 produced quite a bit more low end than the Thresholds, and with this went (as is
usually the case where there is simply more low end) an impression of diminished control and detail. The
low end from some Telarcs—notably The Stokowski Sound— was positively billowing and sounded very
loose, yet when I used that CD later as a test source for nulling capability, there was absolutely no
indication, audible or visual, of any loss of woofer control by the 280.

Bo-nepeuvix, 280 0asan nemno2o bonbuLe HUBKUX YACHOM, YeM NOPO20BbLE 3HAUEHUS, U BMeCme C
amum (Kax obviuHo Ovisaem, K020a ecmb NPOCMO bolee HU3KUE YACMOmbl) CO30A8alI0CH 8nedamieHue
CHUDICeHUs. KOHmpoJsi u demanuzayuu. Huskue wacmomuol nexomopuwix Telarcs, 6 wacmnocmu, Stokowski
Sound, ObLIU A6HO KOMLIUYWUMUCS U 38VUANU OYEHb CIAOO0, HO KO20d 51 NO3JiCe UCNOIb308AIL SMOM
KOMIAKM-OUCK 8 Ka4ecmee UCMOYHUKA 0151 NPOBEPKU BO3MONCHOCIU 0OHYIeHUsl, He ObLI0 aOCONOMHO
HUKAKUX 38YKOBbIX UNU 8U3YATbHBIX NPU3HAK08 nomepu koumpons H4-ounamuxa 280-m.

Second, the 280 sounded somewhat rougher and drier at the high end than did the SA-1s. Massed
violins sounded subtly dirty (although there was no added steeliness), and the whole sound had less of
what I think of as "suavity."

Bo-smopuix, 280 36yuan neckonvko epybee u cyuie Ha 8bicokux yacmomax, yem SA-1. Ckpunku 6
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macce 36ydaju ciecKa epA3HOo (xom;z He ObLI0 000a6/1IEHHOL cmaﬂu), u 6 yeiom 3eydanue ObL10 MeHblULe
moeco, 4mo A ciumaio «y4mueocmosior.

Third, there seemed less of a feeling of space and air around the instruments from the 280. Some
of their roundness and solidity seemed lost.

B-mpemuvux, xazanoco, umo 6oxkpye uncmpymenmog om 280-20 menvuie owyujenus
npocmpancmea u 8030yxa. Hekomopas ux okpy2nocms u npouHocms Ka3auuco ympadeHHbLMU.

And finally, although the 280 sounded no more forward through the midrange than the Thresholds,
it seemed to produce a slightly shallower soundstage.

U, naxoney, xoms 280 ne 36yuan oanvuie no cpeonemy ouanazony, wem Thresholds, kazanoco, umo
38YK08AS CYEHA Y HEe20 HEMHO20 MeTlbye.

Actually, the 280 reproduces both depth and spaciousness very well—better, in fact, than many of
the higher-priced amplifiers I have auditioned during the past three years, but not quite as convincingly as
some others. All of them, interestingly, were much more costly than the XL-280. In fact, the only
comparably priced amplifiers I can think of which clearly surpassed the 280 in any respects were the $440
B&K ST-140 and Carver's $600 Model 1.0 amplifier affer it was worked over for our "1985 amplifier
challenge." The B&K had a much sweeter high end than the 280, but was not quite as good in any other
respect. The souped-up Carver prototype sounded amazingly like one of our favorite tubed amplifiers
(footnote 2).

Ha camom oene, 280 ouenv xopouto 8ocnpouzgooum u 2nyouny, u 0o6vem - gyuuie, 4em MHO2ue
oopozue ycunumenu, KOmopbwle st NPOCIYUIUBATL 8 medeHUue NOCTeOHUX mpex Jiem, HO He makK YoeoumenbHo,
Kax Hekomopuwle opyzue. Ymo unmepecro, éce onu 6wiau HamHozo dopodce XL-280. @axmuuecku,
€OUHCMBEHHBIMU CONOCIMABUMBIMU NO YeHe YCUTUMENAMU, KOMOopble 5 MO2y NRPUOYMAanmbv, KOMOopble SI8HO
npesocxoounu 280 no ecem napamempam, oviiu B&K ST-140 3a 440 oonnapos u ycunumens Carver
Model 1.0 3a 600 oonnapos nocie moeo, Kaxk ox Ovll nepepaboman 0 Hautel «3aoaqu ycunumens 1985
200a». B&K umen 2opazoo bonee craoxue svicoxkue uacmomot, yem 280, Ho Obi1 He mak Xopout 8 106oM
opyeom omHoweHuu. Ycoeepuiencmeoganmwiil npomomun Carver 38yuan nompscarouje, Kak 0OUH u3
HAWux 100UMbIX 1AMNOBLIX ycunumenetl (CHocKa 2).

It is important to remember that these are comparative assessments, and that I do not pretend to
know which of the amplifiers are more "right" in any areas, because I really don't know what the original
program material sounded like.

Baoicno nomnumu, umo 3mo cpagnumenvhvle OYeHKU, U 5 He npemeHOyIo Ha Mo, Ymoobl 3HaAmb,
Kakou u3 ycunumenet oonee "mpasuibHulil" ¢ Kakux-1ubo 001acmsx, NOMomy 4mo s 0eliCmeumenbHo He
3HAI0, KaK 36YYaJl UCXOOHbIL NPOSPAMMHBIU MAMEPUA.

Were my speakers exaggerating bass that the 280 merely revealed, while the Thresholds
complemented it? Was the XL-280 mercilessly exposing a roughness in all my program material that the
Thresholds somehow prettified? And just how wide and deep were the original soundstages on which the
recordings were made? I am not prepared to say. But there was no question in my mind that, with the two
loudspeakers used for the comparisons (the Altec Lansing 301s and Sound Lab A-3s), the Thresholds
produced what I judged to be a more musically realistic sound, with sweeter highs, better proportioned
and controlled bass, and a more persuasive impression of the sound coming from a real performing space.

Moenu nu mou KONOHKU npeysenuyusams dacwl, komopwvle npocmo gvioasan 280, 6 mo pems kax
Thresholds oononnsnu ux? Heyocenu XL-280 b6esocanocmno oOHadxican uepoxosamocms 6ce2o0 Moe2o
NPOCPAMMHO20 MaAmepuand, KOomopyro Kakum-mo oopazom npuykpawusan Thresholds? U nackonvko
WUPOKUMU U 2TIYOOKUMU ObLIU UCXOOHBLE 386VKOBbIE CYEHbl, HA KOMOPbIX Oblau coenanvl sanucu? A ne
eomosé ckazamyv. Ho y mens ne 603HUKANIO HUKAKUX COMHEHULL 8 MOM, YMO ¢ 08YMs 2POMKO2080PUMENAMU,
ucnonvzosanHvimu 05 cpasnenus (Altec Lansing 301s u Sound Lab A-3s), Thresholds socnpouzeoounu
Mo, Ymo 5 cuumal boee pearucmudHbIM 8 My3bIKAIbHOM NilaHe, ¢ 6onee CIA0KUMU BbICOKUMU
yacmomamiui, 1yyue nPONOPYUOHAIbHBIE U KOHMPOIUpyemble 6acel, a makaice bonee yoeoumenvHoe
eneuamienue om 36yKd, UCX00SUe20 U3 PeaibHO20 KOHYEPMHO20 NPOCMPAHCMEA.

But look at the price difference! A pair of the Threshold SA-1 amplifiers costs a staggering 12.5
times as much as the 280! For the Hafler to not sound laughable by comparison is reason enough to view
it with great respect.
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Ho nocmompume na pasnuyy 6 yene! Ilapa ycunumeneii Threshold SA-1 cmoum 6 12,5 pa3
oonvue, wem 280! J{na moeo, umobwl Hafler ne kasancs cmewHblM no CPABHEHUIO C HUM, SMO
00CmMamo4Has NPU4YUHA, Ymoobl OMHOCUMBCSL K HEMY € DONbUUM VBAXICEHUEM.

Final Thoughts

As I write this, my null tests on other amplifiers, including the Thresholds, are still in the future.
Perhaps, after those are completed, I will be prepared to say that the Thresholds sound better than the XL-
280 because they outperform it on Hafler's own SWDT, and are thus more accurate. As of now, however,
I can only speculate as to whether, in fact, accuracy is, or should be, the ultimate test of a component's
suitability for use in a given system.

Ilocneonue mviciu

Iloka s nuwy smo, Mou Hynegvle mecmul Ha Opyaux ycurumensx, exmodasn Thresholds, ece ewe 6
0yoywem. Bozmooicrno, nocie moeo, kak onu 6yoym 3asepuiensi, s 6y0y eomos ckazamn, umo Thresholds
38yuam ayuute, yem XL-280, nomomy umo oHu npegocxoosam e2o no coocmeennomy SWDT Xaghnepa u,
cnedosameinvbHo, bonee mounvl. Ha oanuwiii momenm, oOHako, s Moy moabKo npeonoiazamo,
oelicmeumenbHo i MOYHOCMb ABIAEMCA UMY OOIHCHA ObIMb OKOHYAMENbHOU NPOBEPKOL NPU2OOHOCIU
KOMNOHEHMa 015l UCNONb308AHUS 8 OAHHOU cUCmeMe.

I know, I know, this is heresy. Accuracy is supposed to be the audiophile's touchstone, but there is
accuracy and there is accuracy. There is intrinsic accuracy, which is the quality of perfection in an
individual product, and there is ultimate accuracy, which is the ability of a complete system to produce
convincingly musical noises despite the intrinsic inaccuracies of its components.

3nuaro, 3naro, 3mo epecv. Tounocmuv 0ondtcHa 6vimsb Kpumepuem 01 ayouohuaa, Ho ecmo
mouHocms, u ecmv mounocms. Cywjecmseyem 6HymMpeHHss MOYHOCMb, KOMOPAsl AGNAemcs Ka4eCmeom
cosepuieHcmea omoenbHo20 NPOOYKMA, U eCib 8bICULASA MOYHOCHb, KOMOPAs Npeocmasisien cooou
CHOCOOHOCMb NONHOU CUCMEMbl B0CNPOUIBOOUMb YOEOUMENbHO MY3bIKAIbHbLE WYMbl, HECMOMPS HA
BHYMPEHHUE HEMOYHOCMU €€ KOMNOHEHMO8.

Some of our readers have written to express the conviction that we at Stereophile are obliged to
perpetuate the "myth" of subjective testing because, were anyone to devise a test which could predict with
absolute accuracy how a component will sound, we would all be out of a job. Well, the SWDT may prove
to be just such a test. But we do not see the function of subjective reviewer as threatened by it, because as
long as one component in an audio system is intrinsically inaccurate, the system will sound more
ultimately accurate when that component is paired with another whose inaccuracies complement its own.

Hexomopbie u3 nawux yumamenel HANUCAIU, Ymoodwvl 8bIpA3UMb YOEHCOEHHOCHb 8 MOM, UMO Mbl
6 Stereophile o0s3anvl ysekogeuusams «mugh» 0 cyoObeKmusHOM Mmecmupo8anuu, NOMomy 4mo, eciu 0vl
KMo-Huby b u300pen mecm, KOmopwiii Moz 0bl ¢ AOCONIOMHOU MOYHOCIbIO NPEOCKA3aMmb, KAk Oyoem
38yuams KOMNOHEeHm, Myl 6ce nomepsem. pabomol. Ymo s, SWDT moorcem oxazamvcs UMEHHO MAKUM
mecmom. Ho mvl ne cuumaem, ymo @yHKkyus cyObeKmueHO20 peyeH3eHma yepodicaen etl, ROmomy 4mo
00 mex nop, noKa 0OUH KOMROHEHM 8 ayouocucmeme no ceoetl Cymu HemoueH, cucmema oyoem 36y4amsp
bonee MouHo, K020a SMON KOMHOHEHN COEOUHEH C OPY2UM, HEMOYHOCTU KOMOPO20 OONOIHSION €20
cobcmeenHtvie.

For example, loudspeakers are still very imperfect components, and vary in sound far more than
do today's halfway-decent power amplifiers. Since one cannot listen to a loudspeaker without using an
amplifier to do so, it is impossible to determine what the inherent sound of a particular loudspeaker
actually is. So, even were a given amplifier demonstrably perfect, there is no guarantee that it will elicit
convincingly accurate sound from a given loudspeaker system.

Hanpumep, cpomkocoeopumenu no-npexcuemy A618A10Mes 04eHb HeCo8ePUIeHHbIMU
KOMNOHEHMAaMU U pasiudaromcsi no 38y4anuio 20pazoo 6onvuie, yem cogpemeHHble oLy NPUITUYHbLE
yeunumenu mowpocmu. I10CKonbKy Helb3s CIyuams 2pOMKO2080pUMENDb, He UCHONb3YA 0TI IMO20
VCUnumenb, HeO3MONCHO ONPeOeNUmsb, KAKUM HA CaMOM Oelle A81emcs 38YK, NPUCYUULI KOHKDEMHOM)
epomkozogopumento. Takum oopazom, oasxce eciu OAHHBIU YCUTUMENb A6HO UOedleH, Hem HUKAKOU
eapanmuu, ymo oH Oyoem 6vl3b18ams YOeOUmMenbHO MOUYHbIL 38VK U3 OAHHOL AKYCMUYECKOU CUCTEMbL.

Clearly, the way to design an accurate loudspeaker would be to do so in conjunction with that
amplifier which outperforms all others on Hafler's SWDT, but until loudspeaker manufacturers actually



start doing that, choosing a power amplifier must continue to be done by ear, on the basis of what it
makes our favorite loudspeakers sound like. (Or, conversely, we can start with the most accurate
amplifier, as determined by the SWDT, and look for speakers that sound the most musically accurate with
it.)

So, let's just forget about the SWDT for the moment and consider the Hafler XL-280 as a product.

AcHo, umo cnocob pazpabomams MoOUHbLU 2POMKO2080pUMENb OYOem 3aKII0UaAMbCs 8 MOM,
umobbl coenams Mo 6 COYEMAaHUU ¢ mem ycuiumenem, KOmopuli npeeocxooum éce opyeue na SWDT
Hafler, no 0o mex nop, noxa npouszeooumenu 2pomrko2ogopumesnel haxmuiecky He Ha4Hym 9mo Oeiamo,
8b100p YCUNUMENSL MOWHOCMU OONHCEH NPOOOAHCAMBCA HA CIYX, HA OCHOBA 020, KAK 36Y4am Haull
Jnobumvle cpomkocosopumen. (Mnu, Haobopom, mvl Modcem HAYamov ¢ Hauboiee MOYHO20 YCUIUMEIIS,
Kax smo onpedeneno SWDT, u uckamo ¢ HUM OUHAMUKU, KOMOpble 36y4am Haubosee MmoyHo 6
MY3bIKaNbHOM NiAHe.)

Umarx, oasaiime na epems 3a6yoem o SWDT u paccmompum Hafler XL-280 kax npooyxm.

Okay, so it's perfect—but how good is it? I am not even going to try to excuse it for not
"sounding" as good as the Thresholds. They aren't its competition. In its own price class, I venture to say
the 280 might well be a hands-down winner.

Xopouwio, 5mo npekpacho, Ho HACKOIbLKO OHO Xopoulo? A 0adice He coOUParCcy U3BUHAMb €20 3a
Mo, 4mo oH «He 38yuum» mak xopouio, kax Thresholds. Onu ne e2o konkypenmul. B ceoem yenosom
Kaacce s ocmentocy ckazams, umo 280 enonre modcem 6bimsb 6€302060pOYHBIM NOOEOUMeNeM.

But—to quote Darth Vader—"There is another." I refer to the $440 B&K ST-140, an unknown
factor at this point. That unit has apparently undergone substantial modification since I tested a sample
back in August of 1984, with a resulting increase in output from 70 to 100 watts per channel. If the latest
version has lost none of the high-end sweetness and openness of the original, it could well be a better
choice than the Hafler. But since higher power often goes hand in hand with high-end roughening, I am
not going to climb out on a limb and recommend the B&K over the Hafler without an audition. But it is
with only that qualification that I recommend the 280.

Ho, yumupys /lapma Betidepa, «ecmo ewje o0uny. A umero 6 sudy B&K ST-140 3a 440 oonnapos,
gaxmop na OanHvILL MOMEHm Heu38eCmHbLU. Mo YCMPOUCmeo, No-6UOUMOMY, Npemepneio
cywecmeentbie UsMeHeHUs ¢ mex nop, Kax s mecmuposan oopazey ewe 6 ageycme 1984 2ooa, umo
npuseno K ygeauveruio 8bixoonou mowHocmu ¢ 70 0o 100 Bm na kanan. Ecau nocneouss eepcus ne
HOMepANa HU4e20 U3 8bICOKO20 Kayecmed U OMKpbImMOoCmu OPUSUHALA, OHA 8NOJHE Modcem Oblmb
ayuuium gvioopom, wem Hafler. Ho nockonvky 6onee 8vicokas MOWHOCMb 4acmo uoem pyka ob pyKy ¢
NOBbIUEHUEM YPOBHSL LUEPOXOBAMOCIU, 51 He COOUPAIOCh KPUMUKO8AMb U pekomenoosams B&K emecmo
Hafler 6e3 npocnywusanus. Ho monvko ¢ maxou keanuguxayueti s pekomenoyro 280.

(Significantly, the 280's high end was still growing gradually sweeter after about 20 hours of listening. I
don't know how good it will become, with time, but I'll have a follow-up on the XL-280 when I do.)

(IIpumeuamenvro, umo svicokue yacmomol 280-20 6ce ewye NOCMENEHHO CIMAHOBULUCH CllAUje NOCTe
npumepro 20 uacos npociaywusanust. H ne 3Har0, HACKOILKO XOPOULUMU OHU CIMAHYM CO 8PEMEHEM, HO Y
MmeHs1 6yoem npoooncerue XL-280, koeoa st 5mo coenaio. .)

Footnote 2: Carver is now mass-producing that modified amplifier as the 1.0t. We recommend that you
read our forthcoming review to find if it sounds as good as the custom-tweaked version.

Crnocka 2: Carver 6 Hacmosiujee 8pemMs nPou3800Unt Macco8oe nPou3800CmMe0 Mmoo
Mmooughuyuposannozo ycurumens kax 1.0t. Mol pekomenoyem eam npouumams Haut NPeoCmosawuii 0030p,
umMoObL Y3HAMb, 38VHUM JIU OH MAK Jice XOPOULO, KAK MOOUDUYUPOBAHHAS BEPCUSL.

Sidebar 1: Specifications

Description: Solid-state stereo power amplifier with Excelinear circuitry and tweaking adjustment. Rated
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power: 145Wpc into 8 ohms at 0.05% distortion.

Dimensions: 17" W x 10" D x 5" H, overall.

Price: $600 (1987); no longer available (2010).

Manufacturer: The David Hafler Company, Pennsauken, NJ 08109 (1987); Hafler, 546 S. Rockford
Drive, Tempe, AZ 85281. Tel: (866) 464-2353. Web: www.hafler.com/home/.

JGH wrote again about the Hafler XL.-280 in July 1988 (Vol.11 No.7):

This budget-priced ($650) power amplifier has been the center of some controversy over the
validity of a nulling test that Hafler devised, wherein an amplifier's output is fed, in reversed phase with
its input, to yield an overall signal cancellation. Hafler contended that any amplifier that gave a perfect
null must, by definition, be a perfect amplifier, and that, since the Hafler XL-280 gave by far the most
nearly perfect nulling, it must be the most nearly perfect amplifier in existence.

JGH cnoea nanucan o Hafler XL-280 6 utone 1988 200a (Tom 11, Ne7):

Omom 6r100xcemuwiil (650 0onnapos) ycunumensb MOWHOCMU ObLL YEHMPOM HEKOMOPBIX CNOPO8 NO
10800y 0ocmosepHocmu paspabomanno2o Xagiepom mecma Ha 0OHyIeHUe, 8 KOMOPOM HA 8bIX00
yeunumens nooaemcs 0opamuas ¢asa ¢ e2o 6x000M, 4Umodwvl obecneyums noIHoe 2auleHue CUHAA.
Xaghnep ymeepoicoan, umo 110601 ycurumens, 0arowuil UOea bHblll HY1e80U CUSHAT, OONINHCEH NO
onpeoenenuro Oblmsb UOeANbHbIM Ycuaumenem, u umo, nockonvky Hafler XL-280 oan noumu uoeanvroe
HYynegoe 3Hauenue, OH 00NHCeH Oblmb Hauboree OIUSKUM K UOEANbHOMY YCUTUMELEM U3 CYUeCMBYIOUUX.

The argument sounded airtight, but the acid test—Ilistening—burned holes in it. When reviewed in
Vol.10 No.1, although the XL-280 was a very good amplifier, it did not sound like what I thought the
most nearly perfect amplifier should sound like. Its low end was slightly bloated and deficient in impact
and control, its soundstaging was a little cramped, and its highs were dry almost to the point of graininess.
We were forced to conclude that, perhaps, real-world loudspeakers don't like nearly perfect amplifiers.

Apeymenm xa3zancs HecoOCMOoAMeNbHbIM, HO KUCTIOMHbBIL MeCm - CAYULAHUE - NPONHCUSAT 8 HeM
owipul. Ilpu paccmompenuu 6 mome 10 Nel, xoms XL-280 6vin ouenv xopouwtum ycunumenem, OH He 36Y4ail
Max, KaK s OyMaJ, Ymo OONHCEH 38y4amb CAMblll NOYMU UOeanbHblll ycunumens. Eeo nuscnue uacmomoi
OvLIU crecKka pa30ymuIMu, UM He X8amaio y0apa u KOHMpOIs, 36YK08Asl CYyeHa ObLila HeMHO20 MeCHOU, d
8bICOKUE ObLIU CYXUMU ROYMU 00 3epHUCmOcmU. Mbl ObLIU BLIHYIHCOEHbI COeNams 8b1600, UMo,
B03MOJICHO, HACMOAUUE 2POMKO2080pUMENU He TI00Im NoYmu udeanbHvle YCUIumenu.

Readers' letters in response to that review, however, suggested that some of the problems we heard
may have been direct results of the measures Hafler had to take to eliminate the effects of phase shift on
nulling errors. (The very slight time taken for signals to pass through a typical amplifier can cause
incomplete nulling, even though they may have no effect on the sound of the amplifier.) Hafler, on the
other hand, took the attitude that if "real" loudspeakers don't like perfect amplifiers, it is the loudspeakers
that should be changed, not the amplifier. We couldn't disagree with him, but the options here would have
been to change every loudspeaker in existence or to change one amplifier. There was little question as to
which was more practical.

Iucoma wumameneii 6 omeem Ha 5mom 0030p, OOHAKO, NPEONONA2ANU, YO HEKOMOPbIe U3
npobem, 0 KOMOPbIX Mbl CIBIULATU, MO2TU ObINb NPIMBIM Pe3yIbmamom mep, komopwvie Xaguep oonicen
ObLI NPUHAMDB, YMOObBL YCMPAHUMb aUsAHUE PaA308020 cO8u2a Ha ouwubky oouynenus. (Ouens HeboIbLULOE
8pemsl, HeoOX00UMOe O NPOXOHCOCHUSI CUSHATIO8 Hepe3 MURUYHBLIL YCUTUMETb, MONCEN 6bl36aMb
HenonHoe 0OHYeHUe, 0adce eci OHU MO2YM He NOGIUSMb HA 38YK ycuaumens.) Xagnep, ¢ opyeotl
CMOPOHBL, NPUOEPHCUBALCS NOZUYUU, YMO eClU Obl KHACMOSUUM» 2POMKO20BOPUMETM He HPABSIMCSL
uoeanbHvle YCUIUMenu, HyHCHO MEHsIMb 2POMKO208OpUment, a He ycunumenv. Mol He mo2nu He
CO2NACUMbBCSL C HUM, HO 8APUAHMbL 30€Chb 3aKTIOUAIUCH 8 3AMEHE 8CeX CYUeCmBYIOUUX
2pomKo2o8opumenetl Ui 3amene 00Ho2o ycunumeins. bvlio mano éonpocos, umo owvLio bonee
NPAKMUYHBIM.

A few months ago, we received another sample of the XL-280, which was in effect claimed to be
even more nearly perfect (ie, it produced a deeper null) than the first. Whether this is because it has lower
distortion, less phase shift, or both, was never revealed to us, but I gave it a listen.

Hecronvko mecayee nazao mol nonyuunu ewge oourn oopasey XL-280, komopuwuii, kaxk


http://www.hafler.com/home/

VMBepHcOanocs, Ovli dadice bonee OIU3OK K cogepuieHcmay (m. e. 0asan bonee 21yOoKull Hylb), yem
nepeviii. Bulio 1 5mo uz-3a mozo, umo y He2o 60jiee HU3KUe UCKANCEHUS, MEHbUUL CO8US azbl UlU U
mo, u opyzoe, Ham HUK020a He PACKPLLBAIU, HO 5 NOCTYUAT e20.

I don't have that original XL.-280 on hand for direct comparisons, but from what I remember of it,
and after rereading my comments about it, there is no question that the latest one is substantially better.
The high end is much less dry than it was, with none of the grittiness I heard from the first one, and
although it's still not quite as sweet as that of, say, the B&K ST-140, it now has about as nice a high end
as any solid-state amplifier in its power class. The low end is a bit more under control, having somewhat
more heft and impact than before, and even the soundstage seems to have opened up. Only at the low end
does it yield to higher-current designs in terms of control and apparent extension. A very good buy, highly
recommended (putative Class C, lower end).—J. Gordon Holt

YV mens nem noo pykoit moeo opueunanvrhozo XL-280 ons npsamoeo cpaeuenus, Ho, CyOsi HO MOMY),
YUMo 5 NOMHIO O HeM, U NOCJle NepeyUmbléanuss MOUX KOMMEHMAapues no 3momy noeoody, Hem HUKAKUX
COMHeHUll 8 MOM, 4Mo NOCIeOHUN 3HAYUmMeNbHo ayyuie. Bvicokue uacmomul HAMHO20 MeHee cyxue, Yem
OvLIU, 6e3 KaKoU-1ub0 3epHUCOCTU, KOMOPYIO 5 CIbIUAT OM NEP8020, U XOMsl OH 8Ce euje He MaKoll
npusmmuulil, Kax, ckascem, y B&K ST-140, menepv on npumepro max sce xopowt. high-end xax no6oi
MEEepOOMeNbHbLIL YCUTUMENb 8 C80eM Kaacce MowHocmu. Huzkue wacmomol HemHo20 nyyuie
KOHMPONUPYIOMCSl, UMEIOM HECKONbKO OONbUULL 8ecC U 8NUAHUe, YeM paHbule, U 0adice 36YK08as CYeHda,
Kascemcsi, OmKpuliacy. TonbKo HA HUMCHEM YPOGHe OH ycnmiynaem 0osiee MOUWHbIM KOHCIPYKYUAM C
MOYKU 3peHUs KOHMPOJISL U BUOUMO20 pacuiuperus. OueHb Xopouias NOKYNKA, HACMOAMENbHO
pexomenoyemcs (npeononazaemviil kaacc C, Hudxcnutl npeden) .— J. 'opoon Xonm

Manufacturer's Comment

Editor: Since J. Gordon Holt's description of the SWDT (straight wire differential test), there have
been many comments and inquiries directed both to Stereophile and directly to me concerning this test. I
will try to answer most of these in this catchall commentary.

Kommenmapuii npouzeooumens

Peoaxmop. C mex nop, kax /[c. T'opoon Xonm onucan SWDT (Oughghepenyuanvusiii mecm c
NPAMBIM NPOBOOOM), OBLIO MHO20 KOMMEHMApUes U 3anpocos, aopeco8anHvlx Kax Stereophile, max u
HenocpeoCcmseeHHo MHe NO N800y IMo20 mecma. A nocmaparoce omsemums Ha OOTLUWUHCINBO U3 HUX 8
Imom odouemM KOMMeHmMapuu.

The starting point is that it is very difficult to compare amplifier A with amplifier B to make a
quality assessment. The conventional A/B test, or any comparison, may indicate that the amplifiers are
different, but how can one determine which is "best"? "Best" is a matter of judgment, and even though
many golden-eared experts think their ears are infallible, they disagree among themselves as to amplifier
quality. What is needed is an accurate reference against which an amplifier can be judged—a reference
which does not involve the entire listening chain, from source to loudspeaker, but which is the equivalent
of a perfect amplifier. That reference is the straight wire.

OmnpagHot MmoyKou s6IAemcst mo, Ymo OYeHb CI0HCHO CPAsHUmMs ycuaumenv A ¢ ycunumenem B
ons oyenku kawecmea. Ooviunsiii A / B-mecm unu 1i060e cpagHerue Modicem yKazamos Ha Mo, 4mo
ycunumenu pazmule, HO KaK onpeoeiumn, Kakou u3 Hux «ayuuwutly? «JIyuuwee» - smo 6onpoc cysicoenus, u
XOmsi MHO2UE 31amoyxXue IKCNepmol CHUMAront, Ymo ux yuu Oe3ynpeutsl, OHU pacxo0amcs 60 MHEHUAX
OMHOCUMENbHO Kauecmaa ycunumens. Ymo Heobxooumo, max 5mo moyHwlll SMAI0H, NO KOMOPOMY
MOJHCHO OyOem cyoums 06 ycunumeine - SMAloH, KOMOPblll He BKIIYAen 6Cl0 YenouKy NPOCIyUUBAHUS,
Om UCTMOYHUKA 00 2POMKO208OPUMENsl, HO KOMOPbBLUL A8eMCsl IKBUBALEHMOM UOEANbHO20 YCUNUMEIIAL.
Oma ccvlika - npsamotl npo8oo.

If readers recall the "Carver challenge," they read where Bob Carver put two amplifiers into a
bridge configuration and adjusted one to match the other on a differential listening test. In analogous
fashion, the SWDT matches an amplifier to a straight wire rather than to another amplifier. This is
precisely a comparison of the input of an amplifier with its output. If the input and output are the same,
the amplifier is accurate. If they differ, the amplifier is inaccurate. This has nothing to do with the
subjective reaction of whether the amplifier has "pleasant" or "natural" sound. It has to do with correct
sound.
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Ecnu vumamenu ecnomunarom «svizo6 Kapsepay, onu wumarom, kak boo Kapeep ooveounsiem
08a ycunumens 8 MOCMOBYI0 KOHDUSYpayuio u Hacmpausaem oOuH max, Ymoowvl OH cO8NA0al ¢ OpyeUM 8
mecme ougppepenyuanrpbroeo npociayuusanus. Ananrocuunviv oopasom SWDT nookirouaem ycunumens K
NPAMOMY NPOB0OY, A He K OPY2OMY ycuaumento. Imo KaxK pa3 cpasHenue 6xXo0a YCUIumens ¢ €20 8bIX000M.
Ecnu 6x00 u 6b1x00 oounaxogvle, ycunumens mounsiil. Eciu onu omauyaiomes, ycunumens HemoueH. Imo
He umeem Huye20 0ouje2o ¢ cyObeKmuHoU peakyuetl yCUIumens Ha « APUSMHbBILY UIU «HAMYPATbHbILLY
38YK. DMO C8A3AHO C NPABUILHBIM 38VKOM.

To carry out the SWDT, the input signal is applied to one terminal of a headphone or monitor
loudspeaker; through a variable attenuator, the same signal is fed to the input of the amplifier under test.
The output of the test amplifier is connected to the other terminal of the monitor transducer. The normal
loudspeaker is also connected to the output so that its load becomes part of the test, but it must be moved
to a separate area so that its sound will not interfere with the sound through the monitor transducer. The
test signal for this arrangement must come from a low-impedance source: this can most simply be one
half of the stereo amplifier. The attenuator is adjusted for minimum sound output in the monitor speaker
while the input signal is set to normal listening levels in the load loudspeaker. The input and output
conditions are precisely those which prevail in normal listening operation.

Jna evinonnenus SWDT 6xo0mnotl cueHan nooaemcs Ha 0OUH pazvem HAYWHUKO8 UL
KOHMPONbHO20 2pomMKo208opumens, Hepes pecyiupyemviil ammenoamop 9mom dce CUSHAL NOCIYnaem
Ha 6X00 mecmupyemo2o ycunumens. Buixoo mecmogozo ycunumensi ROOKIOUEH K OpYy2OMY 8b1600Y
KOHmMPONbHO20 npeodpazosamens. OObIYHbII 2DOMKO20BOPUMENb MAKIHCE NOOKIIOUAEMCsl K bIX00Y, MAK
Ymo e2o Hacpy3Ka CMAHOBUMCS YACMbIO MeCmd, HO €20 He0OX00UMO nepemMecmums 8 OMOeIbHYI0 30HY,
umobbl €20 38YK He Meula 38yKy uepes3 npeobpasosamenb MOHUMopa. Tecmogulil CueHa st IMOU CXembl
00J124CeH NOCMYNAMb OM UCTNOYHUKA C HUSKUM CONPOMUBILEHUEM. IO MOA#CEM OblMb NPOCMO NOLOBUHA
cmepeoycunumens. Ammenoamop HacmpoeH Ha MUHUMATbHBII 8b1800 36YKA 8 KOHMPOIbHOM OUHAMUKE,
8 MO 8peMsl KaK 6X0OHOU CUSHAL YCMAHOBEH HA HOPMATIbHblE YPOSHU NPOCIYUUBAHUSA 8 OUHAMUKE
Hazpy3xku. Ycnosus 6xooa u eblxo0a mouHo maxue, KOomopule npeooaaoarom npu 0ObIYHOM
APOCTYUUBAHUU.

When the attenuator is adjusted for minimum sound, the best "null," the signal in the monitor
represents the difference between input and output. If input and output are the same, there is no voltage
potential across the monitor, and consequently no sound in the monitor. When the null is inaudible, it
means that all of the distortions in the amplifier are inaudible; at that point, there cannot be improvement
in the audible performance of the amplifier—until, perhaps, some new program sources come along
which will be more difficult to handle.

Kozoa ammenroamop nHacmpoen Ha MUHUMATbHBIL YPOBEHb 36VKA, JIVUULULL «HYILEGOUY CUSHATL HA
MOHUmMOpe npedcmasisem coool pazHuyy mexncoy 6xo0om u evixooom. Ecau 6xo0 u 6b1x00 oounaxoguvle,
HA MOHUMOpE Hem NOMEHYUALA HANPANCEHUS, U, CLed08AMENbHO, 8 MOHUMope Hem 368yKka. Ecnu nonv ne
CTIbIWEH, SO 03HAYAEN, YMO He CIbIULHbL 8Ce UCKAICEHUsL 8 YCUTUMeTe,; 8 SMON MOMEHN He MOJCem
ObIMb YIYUUEHUS. CILIUUMBLX XAPAKMEPUCMUK YCUTUMENSL - 00 meX Nop, NOKA, 803MONCHO, He NOSABIMCS
KaKue-mo Ho8ble NPOSPAMMHbBLE UCTOYHUKU, C KOMOpblMU Oydem mpyoHee pabomams.

The logic is irrefutable: if the input and the output of the amplifier are the same, the audible
performance of the amplifier cannot be faulted.

Now let's consider the questions which have been raised about the SWDT.

Jlocuka neonposepoicuma. eciu 6x00 U 8bIX00 YCUIUMeNs 0OUHAKOBbL, CALIUUUMOCTb YCUTIUMENS He
Modrcem Oblmb HapyuieHda.

Tenepw Oasaiime paccmompum 60npocul, kKomopwvie oviiu noousamsl no SWDT.

Mr. Babrauskas' convoluted arguments in Vol.10 No.3 against low-source impedance amplifiers
take me back some 40 years. He has discovered interface intermodulation distortion at a time when it is
no longer of consequence. All present loudspeaker manufacturers use amplifiers which are essentially
constant-voltage devices to design and test their loudspeakers, and modern amplifiers are all designed to
give uniform voltage output into speaker systems in which the impedance varies with frequency. With
properly designed amplifiers with very low impedance output, the back-EMF from the loudspeaker has no
detrimental effect and does not affect the SWDT. An accurate amplifier can still achieve a deep "null"



despite Mr. Babrauskas' contentions.

3anymannvle apeymenmul 2-na babpayckaca ¢ mome 10 Ne3 npomue ycunumenei ¢ HU3KUM
UMNEeOancom YHocAm meHs npumepro Ha 40 nem nazao. On 06HaAPYHCUNL UHMEPMOOYIAYUOHHBLE
uckascenus unmepdetica 8 mo pems, Koeoa oHu doIvuLe He umelom 3nadenus. Bece cyuecmeyioujue
APOU3B00UMeNn 2pOMKO2080pUmMenell UCNONb3YIOM YCUIUMENU, KOMOopble NO CYMU AGNAIOMCS
YCmMpocmeamu NOCMOSTHHO20 HANPAN*CeHUsl, Ol pa3pabomKu U mecmupo8aHus C80UX
2pomKo208opumenell, a 6ce CoBpeMeHHble YCUIUMenu npeoHasHayensl 0jisl 0becneyeHuss 0OHOPOOHO20
8bIXOOH020 HANPANCEHUS 8 AKYCMUUECKUX CUCEMAX, 8 KOMOPbIX UMNEOAHC USMEHAEMCs 8 3A8UCUMOCU
om yacmomai. IIpu npaguibHO CNPOEKMUPOBAHHBIX YCUTUMENAX C O4eHb HUSKUM 8bIXOOHbIM
conpomuenenuem oopamuasn IC om epomKocosopumens He oKazvleéaem 6peoH020 8030€liCmEUs U He
enusem na SWDT. Tounvlii ycunumens 6ce euje Moxcem 00CmMuyb 2nyOOK020 «HYJLY, HECMOMPS HA
ymeepoicoenus e-Ha babpayckaca.

Reg Williamson, whose opinions I very much respect, says that what we have done is not new but
is the reinvention of the wheel. I agree that differential testing is not new—I used it myself back in the
1960s to test components. However, has anyone else applied the SWDT to amplifier design to make an
amplifier which has no audible aberrations? I have not seen any signs of that. I am aware, of course, of
the excellent work done by Peter Walker of Quad in testing amplifiers with a differential bridge. Quad's
approach was a laboratory approach, not readily applicable by the hi-fi hobbyist. The SWDT can be set
up and checked with a minimum of equipment. Quad also introduced phase and amplitude compensation
in the straight-wire path to improve the null by making the amplifier and the wire more alike. This
alteration—"bending," if you will—of the straight wire was done on the assumption that phase and
amplitude errors are inaudible. I prefer to make no assumptions as to audibility, thus making the test more
stringent.

Pez Yunvamcon, muenue komopo2o s ouens ygaxcaro, 2060pum, 4mo mo, 4mo msl cOenaiu, He
HOB0, a A81Aemcs uzobpemenuem Koieca 3aHo6o. A coenacen ¢ mem, umo ouggpepenyuanrvroe
mecmuposanue He H080 - s CAM UCNONb308aAl €20 8 1960-x 200ax 0 mecmupos8aHus KOMNOHEHMO8.
Oonaxko npumensn 1 kmo-Hu6yowv ewye SWDT k KoHcmpyKyuu ycunumeins, 4moovl cOenamy YCUIumeins
Oe3 caviuumblx abeppayuti? A ne suden HUKAKUX NpusHaxkos smoeo. A, koneuno, 3Har 06 OMAUYHOU
pabome, npodenannoui Ilumepom Yoxepom uz Quad no mecmuposanuio ycuiumenei ¢
ougppepenyuanvrvim mocmom. Ilooxoo Quad npeocmasnsnn coboii 1abopamopHulil NOOX00, KOMOPbLLL He
6ce20a ModCHO 0v110 npumenums arooumenim Hi-Fi. SWDT mooicho Hacmpoums u npogepums ¢
NOMOWBIO MUHUMATbHO20 KoIuvecmaa 0oopyoosanus. Quad marxoice ésena ¢hazosyio u amniunmyoHyio
KOMNEHCayuio 8 NPIMOIUHEUHbII MPakm, 4moobsl YIy4uums Hyjlegoe 3Hadenue, coends yCuiumens u
npoBoo bosee NOXONHCUMU. MO UMEHeHUe - «U32UDY», eclu Xomume - NPAM0o20 Npoeoodad OblIO COeNaHO &
NpeonoodiceHUU, Ymo gazosvie u amniumyoHvle OuUOKU He cavluHbl. A npeonouumaio ne deramo
HUKAKUX NPEeONON0NHCEHUL OMHOCUMENbHO CILIUUUMOCIU, MeM CAMbIM 0endsi mecm bojee CmpozuMm.

Mr. Williamson incorrectly faulted our arrangement in claiming that it was not operating under
"normal working conditions of source signal and load." If he examines the arrangement carefully, I
believe he will see that his conclusion was not correct. He also criticizes our tweaking of the amplifier to
make it have a better match with the straight wire. I feel that it is standard good engineering practice to
trim an amplifier for minimum distortion under actual working conditions. Matching the straight wire is
exactly the same as trimming for minimum distortion.

I'-n Yunvamcon nenpagunbHo 0068UHUL HAULY CXEMY, 3As8U8, YMO OHA He pabomaem 8
«HOPMANILHBIX PAOOYUX YCIOBUAX CUSHANA UCTNOYHUKA U Ha2py3Kuy. Eciu on enumamensho usyuum
pacnonodicenue, s OymMaro, OH YUOUm, Ymo e2o 61800 0bll HenpasuibHbiM. OH makdce KpUMuKyem Hauty
HAcmpouiKy ycunumens, Ymoobsl OH Jyyuie NOOX0OUNL K NPAMOMY nposody. A cuumaro, ymo cmanoapmHou
Xopouiell UHIHCEHEPHOU NPAKMUKOLL A6IAEMCs NOO2OHKA YCUIUMEN 00 MUHUMYMA UCKANCEHULL 8
peanvusix pabouux ycrogusax. Coomeemcemaue npamou npo8oJIOKU MOYHO Makoe dice, KaxK u oopeska s
MUHUMATLHO20 UCKAICEHUS.

There were several readers who have questioned the use of a driving amplifier to supply signal for
the SWDT. They mistakenly believed that the characteristic of the driving amplifier is to provide a low-
impedance signal at a level equal to the level desired in the test amplifier. As long as the drive amplifier
supplies a wide-band, fast-risetime signal, its own distortion characteristics do not matter. It could be a
noise generator or a spark gap, and the SWDT would still be valid. If the drive amplifier has distortion,
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then the test amplifier is being tested as to its capability to handle a distorted signal without adding further
distortion.

bvino neckonvko uumameneii, Komopbwle COMHEBANUCH 8 UCNONb30BAHUU YCUTUMEN MOWHOCU Ol
nooayu cuernana oasa SWDT. Onu owubouno nonazanu, 4mo Xxapaxmepucmurou Ynpasisaioue2o
yeunumensi sA611emcs obecneyenue CUSHANA ¢ HUKUM UMNEeOaHCOM HA YPOBHE, PABHOM HCelaeMOMY
VposHio 8 mecmogom ycunumeine. Iloka ycunumensb 8030yxcoeHUs 8bl0aem WUPOKONOIOCHbIL CUSHAT C
OblCmMpbIM Hapacmanuem, e2o cOOCMEeHHble XAPAKMEPUCUKU UCKAHNCEHULL He UMEIOM 3HAYeHUsl. Dmo
Modicem ObImb 2eHepamop wyma Ui uckpoeou paspsaouux, u SWDT ece pasrno 6yoem OeticmeumenbHuIM.
Ecnu ycunumens 6030yscoenus umeem ucKaxfceHus, mo mecnmoegnlil YCUnumens nposepsiencs Ha e2o
CHOCOOHOCMb 00PAOAMBIBAMb UCKANCEHHDIL CUSHAN De3 000a8eHUss 0ONOIHUMENbHBIX UCKANCEHU.

Several people misanalyzed the circuit as having positive feedback and assumed that this would
affect the results of the SWDT. The connection of the monitor speaker from input to output of the test
amplifier superficially appears to be a positive feedback connection. However, if there were positive
feedback, it would be reduced to insignificance by the low output impedance of the drive amplifier.
Further, with an accurate amplifier, there is little or no current in the monitor speaker; it is, effectively an
open circuit, not making a feedback connection.

Heckonbko uenosex HenpasuibHO NPOAHAIUZUPOBATU CXEMY KAK UMEIOULYIO NONOHCUMETLHYIO
00paAmMHYI0 C653b U NPEONONONACUNU, YUMo IMo nosnusem Ha pezyiomamol SWDT. [looxnouerue
KOHMPONIbHO20 OUHAMUKA OM 8X00d K 8bIX00Y MeCmo8020 YCUIUMEsl Ha Nepeblil 8327180 KAHCemcs
NOOKTIIOYEHUEM C NOJLONCUMENbHOU 00pamHuoll céa3bt0. QOHaxo, eciu Obl ObLIA NOIOHCUMETbHAS
0bpamuas ce:13b, OHA ObLIA Obl He3HAYUMETbHOU U3-3A HUZKO20 8bIXOOHO20 CONPOMUBTEHUsL YCUTUMEs
6030yacoenus. Kpome moeo, ¢ mounwvim ycunumenem mox 8 MOHUMOpe NPaKmuiecKu Omcymcmaeyem;
9MO haxmuyecKu pazoMKHymas yens, 6e3 00pamuol cessu.

The question of phase shift and time delay from input to output has been raised by several readers.
That difference between input and output will prevent a good "null" and will produce residual sound.
Obviously, a constant time delay (uniform across the band) will not produce an adverse audible effect.
However, the residual from phase shift might mask other distortion components in the SWDT. I prefer to
see, therefore, an amplifier design which is sufficiently broadband to minimize time delay in the audio
band. This can be accomplished with some phase compensation.

Heckonvko yumameneii noOHsAmU 60NPOC 0 (hazo80m cOBu2e U BPEMEHHOU 3a0epIUCcKe Om 6x00d K
8b1X00Y. IMa pasHuya medxHcoy 6Xo00M U 8bIX000M npedomepamum xopowut "Hoawv" u cozoacm
ocmamoynwlil 36yK. OuesuoHo, umo nOCMOAHHAA 3A0ePAHCKA NO BpeMeHU (PABHOMEPHAS NO BCEMY
OUANAa3zoHy) He 8bl306em HeNCelamenbHo20 38yK068020 3¢ghekma. Oonako ocmamok om @azoeo2o cosuea
Modicem Mackupogams opyaue komnonenmul uckaxcenusi ¢ SWDT. [losmomy s npedonouumaio eudens
ycunumesns, KOMopbwlii AGNAENCA OOCMAMOUHO WUPOKONOIOCHBIM, YMOObl MUHUMUZUDPOBANLb
BPEMEHHYIO 300€PICKY 6 36YK06OM OUANAZ0HE. DMO20 MOICHO O0OUMbBCA C NOMOUbIO HEKOMOPOU
pa3zosoti Komnencayuu.

While many people do not believe that phase shift is audible, there is one place where it definitely
has an effect, and that is between the two stereo channels. Unless the two sides track phase precisely,
there will be problems of stereo imaging. The most practical way to have the left and right channels track
is for each of them to have little or no phase shift. The design efforts which make the Hafler XL-280
amplifier perform well on the SWDT give a side-to-side differential null of about 70dB. This preserves
the stereo imaging better than on any other units we have examined.

Xoms MHO2Ue 100U He 8epsam, YmO (az08blil CO8US CIbIULEH, eCMb 00HO MeCmOo, 20€ OH
onpeoeneHHo 0Ka3bl8aem GIUsAHUE, U IMO MeHcOy 08yMa cmepeokanaramu. Eciu obe cmoponvt mouno e
omcaedxcusaiom Gazy, 603HUKHYM npodremvl co cmepeouzoopadcenuem. Haubonee npaxmuunsiii cnocod
OMCAENHCUBANUS 1€6020 U NPABO2O KAHAI08 - IO YMOObL KAXHCOLU U3 HUX UMel HeOONbULOU (ha306bitl
CO8UE UNU cOBCeM e20 He ObLI0. Ycunus no npoekmupoganuio, o6iazooaps komopvim ycunumens Hafler
XL-280 xopowo pabomaem ¢ SWDT, oatom Hynesoti nonepeynulii oughghepenyuanvhuiii Hyio oxono 70 ob.
Dmo coxpansiem cmepeouzobpadicenue ryyuie, vem Ha IH0bIX Opyux UCCIe008AHHbIX HAMU
YCMPpOUCmeax.

Ilpumeuanue. 70 ob oznauaem umo tPD umeem ouenv manoe snauwenue, oxkono 10 uc



The question has been raised as to why some subjective reviews have not always been consistent
with the rankings of the SWDT. Preferences do not necessarily have to correlate with objective tests. A
deep wideband "null" may not be necessary for euphonious sound, but it is sufficient to establish that the
amplifier has no audible aberrations. Although there is high correlation between a deep "null" and good
(accurate) sound, it is conceivable that there can be a poor "null" with pleasant sound. This can happen if
the distortions are of a non-offensive nature, such as a small high-frequency roll-off. It can also come
from a listener's inaccurate mental reference standard as to what is accurate sound.

Bbvin noonam eonpoc, nouemy Hekomopwie cyoObekmusHvle 0030pbl He 8ce20d COOMEEMCnE08aIu
peumuneam SWDT. Ilpeonoumenus ne 0653amenbHO OO0NHCHBL COOMEEMCMBEOB8AMb 00bEKMUBHBIM
mecmam. 171y00Kull WUpOKoONoIOCHbIU «HOJbY MONCEm He OblMb He0OX0OUMBIM OJisl O1A2038YHUHO20 36YKd,
HO €20 00CMAamo4Ho, YmooObl YCMAaHO8UMb, YMO YCUIUMENb He UMeem Cabluuumblx abeppayuii. Xoms
cywecmeyem blCOKAs KOPPeniyusi Mexcoy yOOKUM «HYIeM» U XOPOuumM (MOUHbIM) 36YKOM, GNOTHE
B03MOICHO, YMO MOdHcem OblMb NIOXOU «HYIbY C NPUAIMHBIM 36YKOM. MO MOM#Cem npouU3oumu, eciu
UCKADICEHUsL HOCAM He 0CKOPOUMENbHblIlL Xapakmep, Hanpumep, HeboIbuloll Cnaod 8bICOKUX Yyacmom. mo
MAaKHce ModHCem nPOUCXoOUms U3-3ad HeMOYHO20 MEHMATbHO20 IMATIOHA CIYUAMENST OMHOCUMENbHO
MO20, YUMo ABNAEMCS MOYHBIM 38VKOM.

There is a philosophical question here. Should an amplifier be pleasant sounding, or should it be
accurate even if accuracy is not as pleasant? The SWDT reveals accuracy or the lack of it. It is the only
way to assess accuracy directly and objectively with the amplifier operating under normal signal and load
conditions. It does this in real time, with a dynamic signal source. It encompasses a// forms of distortion.
It requires no special instrumentation or skill. If the residual "null" is inaudible, the conclusion that the
amplifier is accurate is unequivocal.

Can anyone suggest a more meaningful or practical test of amplifier accuracy?—David Hafler, The
David Hafler Company, Pennsauken, NJ

30ecw 6o3nuxkaem ghunocogckuii onpoc. /londxcen au ycunumens umems npusmHoe 38yuanue uiu
OH 00J19iCeH bblMb MOYHBIM, 0adice eciu mouHocms He maxas npusmuasn? SWDT nokazvieaem mounocms
unu ee omcymcmesue. Imo eOUHCMEEHHbI CNOCOD HANPAMYIO U 00bEKMUBHO OYEHUMb MOYHOCHb
yeunumerns, pabomarouie2o 8 yCl08Usix HOpMaibHo20 cueHana u Hazpysku. On denaem 3mo 8 peaibHOM
8peMeHU C NOMOWbIO UCOYHUKA OUHAMUYecKo20 cucHana. On oxeamvleaem 6ce (hopmbl UCKAHCEHUSL.
Omo ne mpebyem cneyuanrbHblX UHCMPYMEHMO8 Ul HABbIKOS. L/ ocmamounblll «HOMb) He CIbIUEH,
861600 0 MOM, YMO YCUIUMENb MOYeH, OOHO3HAUEH.

Mooicem tu kmo-Huby b npednodcums Ooee CoOepHCamenbHblil Ul NPAKMULECKUL mecm Ha
mounocms ycunumena? - /[3eud Xagnep, The David Hafler Company, [lenncayxen, Hoto-/[icepcu.
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The XL-280 stereo power amplifier is arguably one of the best devices the Hafler has ever made.
Offering 145 watts RMS into 8 ohms, it runs stable down to just 1 ohm and is thereby capable of driving
even the most challenging speaker loads without having to fear instability, overheating, or the amplifier
going into circuit protect mode and shutting itself down. The XL-280 was therefore predestined as a work
horse to power the magneplanar and electrostatic speakers of the 90s, but also served more demanding
conventional designs, such as some Infinity models. 145 RMS may not seem like a lot of power at first
glance, however, this perception might change, if we consider that the watts nearly double as the ohms are
cut in half, if the architecture and power supply permit. Thus, at 2 Ohms the XL-280 delivers 360 watts
per channel, whereas many more conventional amps will simply throw in the towel.

Cmepeoycunumens mowpocmu XL-280, 603M04CHO, A6715€MCsL OOHUM U3 IYYULUX YCIPOUCMS,
Ko20a-1ubo cozoannvix Hafler. Ilpeonacas 145 Bm RMS na 8 Om, on cmabunvno pabomaem ecezo 0o 1
Om u, maxkum obpazom, cnocobeH Ynpasiiamo 0axice CAMbIMU COHCHLIMU AKYCIMUYECKUMU HAZPY3KAMU,
He ONacascs, HecmabUuIbHOCMU, nepezpesa Ul nepexo0a YCUIUMes 8 PeXCUM 3auumsl Yyenu u e2o
omxkaouenus. [losmomy XL-280 Ovin npedonpedenen kak paboyas 10maoxa 0Jisi NUMAaHus
MASHUMONIAHAPHBIX U deKmpocmamudeckux ouHamuxos 90-x 20008, Ho maxaice 0bcayrHcuean bonee
mpebosamenvhble MpPaAOUYUOHHbIe KOHCMPYKYUU, maKue Kak Hekomopule mooenu Infinity. 145 RMS na
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nepawlil 83271510 MO2YM NOKA3AMbCS He MAKOU YHC OONbULOU MOUWHOCMbIO, OOHAKO MO 60CHPUAMUE
MOICEmM UBMEHUMBCSL, eCIU Mbl YUmeM, 4mo 6ammsul noumu yosausaromcs, koeoa Om cokpawaemcsi
8060e, eciu apxumexkmypa u 610k numanus 5mo noszgonsrom. Taxum oopaszom, npu 2 Om XL-280 evioaem
360 Bm na kanan, 6 mo pemsi Kak MHo2ue opyeue mpaouyuoHHble YCUIUMenu npocmo eblopocsim
nonomeHye.

The XL stands for Excelinear, which—according to Hafler—means that it excels in linearity. The
aim was to build an amplifier that would have the linear properties of a single straight wire. The benefit of
such an amplifier would be that it neither adds or takes away from the signal it receives from the audio
source. Hafler writes that “In phase, amplitude, transfer characteristic and other distortions, the XL-280
sets new standards for accuracy. It is so close to perfection that for the first time you can make a
meaningful comparison of this amplifier with the classic zero distortion: a straight wire. (...) An Exclinear
amplifier enables the ‘golden ear’ who demands the absolute in system linearity to move one step closer
to perfection.” The operating manual goes on to describe that with the addition of the XL-10 switch box,
A/B comparisons in distortion differences to a straight wire are possible, and that the XL-280 offers built
in controls for load adjustment to accommodate specific speaker loads. To allow for this adjustment while
the amp is closed, the top panel has two small holes that are sealed by rubber plugs through which a
screwdriver can be inserted.

XL osnauaem Excelinear, umo, no cnoeam Xaghnepa, o3nauaem, umo oH npesocxooum ece no
auneunocmu. Llenvto 610 coz0anue ycunumers, KOmopwiti 001a0an Obl TUHEHbIMU CEOUCMBAMU OOHO20
npsamozo nposooa. llpeumyuecmeo makoeo ycunumesns 6 mom, ymo oH He 0obasnsem u He ybasnsem
CUCHAT, KOMOPbIU OH NOTYYAem om UCmo4HuKa 36yka. Xagnep nuwem, umo «XL-280 ycmanasnusaem
HO8ble CIMaHOapmvl MOYHOCMU NO haze, amniumyoe, nepedamoyHol XapaKmepucmure u Opyeum
uckasicenusim. OH HAcCmMoNbKO OIU30K K COBEPULEHCMBY, YIMO 8NEepP8ble 8bl MOJICEme NPOsecmi
OCMbICIEHHOE CPABHEHUE IMO20 YCUNUMENS C KIACCUYECKUM HYTLe8bIM UCKANCEHUEM: NPAMBIM NPOBOOOM.
(...) Yeunumenwv Exclinear nossonsiem «3010momy yxy», Komopomy mpebyemcs adConomuas JUHetHoCmy
cucmemvl, npubIUUMbCS HA 0OUH ulaz K cogepuieHcmeyy. lanee 6 pykosoocmee no IKCHiyamayuu
onucwleaemcs, ymo ¢ 006asieHuem KommymayuornHou kopooxu XL-10 6o3modrcusl cpasuenus A/B 6
PAZIUYUAX UCKAACEHULL C NPAMBIM NP0BoOOoM, U umo XL-280 npeonacaem écmpoeHmble dnemenmol
VApasieHus 015l pe2yIupo8KU HACPY3KU 8 COOMBEMCMEUU C ONPeOeeHHbIMU HACPY3KAMU OUHAMUKOS.
Umobwvl obecneuums 803MOHNCHOCIb Pe2YIUPOSKU NPU 3aKPbIMOM YCUIUMene, Ha 6epXHell naHenu
umeromcs 08a HeOONbULUX OMEEPCTNUSL, 3AKPLIMbIX PE3UHOBBIMU 3A2TVULKAMU, Yepe3 KOMOopble MONHCHO
e6cmasums 0Omeepmky.

Halfer, like Harman Kardon, believed that musical bandwidth should not be restricted for the sake
of music integrity. The XL-280’s exceptionally wide bandwidth is demonstrated by the specified 1 watt
output performance of + 3dB from 0.1Hz to 500kHz. Impressively, phase shift within the conventional
audio band (20Hz to 20kHz) is specified at less than 0.25°. In terms of build quality, the XL-280 is very
similar to its predecessor, the DH-220, although it is actually 25mm wider. The black case consists of four
construction units: 2 pressed steel sections which form the chassis and lid and 2 large anodized heat sinks
—one on each side—to which the amplifier modules are attached and the 6 output transistors are screwed
for passive cooling.

Halfer, kax u Harman Kardon, cuuman, umo my3vikaibHas noioca nponyCcKkanus He O0IiCHA
02PAHUYUBAMBCS PAOU MY3bIKAILHOU Yenocmuocmu. UCKaouumenvHo wupokas noioca nponyckanus XL-
280 oemoncmpupyemcs ykazauHot 8blxo00Hou mowHocmoto 1 Bm £ 3 05 om 0,1 I'y 0o 500 xly.
Bneuamnsiem mo, umo cosue ¢ghas 6 npedenax ooviuno2o 38yk06020 ouanazona (om 20 I'y 0o 20 kl'y)
VvKazau Ha ypoene menee 0,25°. (npumeuanue. A ne 10 epadycos kak cuumaem docmamounvim boo
Kopoenn). C mouxu 3penus kauecmaa coopku XL-280 ouensb noxoonc na ceoe2o npeouwecmeernnuka DH-
220, xoms na camom Oene on Ha 25 mm wupe. UepHwiii Kopnyc cocmoum u3 yemlpex KOHCMPYKMUGHBIX
O10K08: 2 UWMAMNOBAHHBIX CIMANbHBIX CeKYUL, KOmMopble 00pa3yom waccu u Kpuluwky, u 2 601suux
AHOOUPOBAHHBIX PAOUAMOPA — NO OOHOMY € KAHCOOU CIMOPOHbI — K KOMOPbIM NPUKPENIEeHbL MOOYIU
yeunumerns, a 6 8bIXOOHbIX MPAH3UCMOPO8 NPUKPYYEHBL 018 NACCUBHO20 OXTANCOEHUS.

In their review of the Hafler XL.-280, stereo-amplifier.net writes: “Set up for Quad ESL-63
loudspeakers the Hafler XI.-280 gave a truly exemplary performance. The bass was absolutely firm and
seemingly more extended than I am used to hearing, despite the fact that my preamplifier has a built-in
LF roll-off. The treble was crystal clear and wide open sounding, with no trace of sibilant 'splash’ and the



overall stereo sound stage rock-solid regardless of the dynamic activity of the music used. Some of the
more subtle subjective differences one hears in top-end hi-fi equipment are terribly difficult to quantify,
sometimes even to express, but my overriding impression of the Haller XL-280 is that it neither adds to
nor subtracts from the source material fed to it. The word that kept coming to mind as I listened over a
period of weeks was 'authority' and I can't think of a power amplifier that I've used, or for that matter
heard, which demonstrates that quality more convincingly.”

B ceoem 0630pe Hafler XL-280 stereo-amplifier.net nuwem: «Hacmpoennwiii na ounamuxu Quad
ESL-63, Hafler XL-280 noxazan noucmune obpasyosoe 38yuanue. bac ovin abconromno ynpyeum u,
Kazanocs Ovl, bosee NPOMANCEHHBIM, YeM 5L NPUBLIK CIIUUAMb, HECMOMPS HA MO, YO MOl
npedycunumens umeem ecmpoernuvlil cnad HY. Bvicokue uacmomsl ObLiu KpUCMATLHO YUCTbIMU U
WUPOKO OMKPLIMbIMU, O€e3 clleda CBUCMAWUX «BCHIIECKO8Y, ad 00Was 36VK08As cmepeocyeHa obiia
NPOYHOL, HE3ABUCUMO OM OUHAMUYECKOU AKMUBHOCMU UCTONb3YeMOU My3biKu. Hekomopwie uz bonee
MOHKUX CYObEKMUBHBIX PA3IUYULL, KOMOPble MONCHO YCbIUAmMsb 8 monoeom hi-fi 0bopyoosanuu, yicacHo
MPYOHO KOTUHECMBEHHO OYEeHUMb, UH020A Oddice 8bIpA3Umb, HO Moe 21aeHoe enevamienue om Haller
XL-280 3axniouaemces 8 mom, umo ox He 000asisem u He Y0aesisaem UCXo0OHblll Mamepua, nooaeaemulii
Ha Hezo. Cn06o, KOmMopoe NOCMOSHHO NPUXOOULO MHE HA YM, NOKA 5 CIYWAT €20 6 MedeHUue HeCKOTbKUX
Hedelb, ObII0 «ABMOPUMemy, U si He MO2y 6CHOMHUMb YCUTUMENL MOWHOCU, KOMOPbIUL 51 UCNONb308AL
WU, eCIU YIHC HA MO NOULILO, CIBIUUAT, KOMOPbLIL 0eMOHCMPUPOBAT Dbl 2MO Kauecmeso bonee
ybeoumenbHo».

In my own listening so far, I can well relate to the relative authority which the amp attributes to
the music. There is no halo, no trace of uncertainty in the representation of voices or piano notes. The
amp rather seems to have an ultra-tight grip on the music that is truly fascinating. I cannot yet confirm the
bass extension that we have come to know and enjoy from the DH-220, however, a fact that could mean
that the capacitors in our unit have dried up over the years. While this would not be surprising for a unit
that has been playing music since the 80s, it does mean that there is still some work ahead of us to reveal
the XL-280’s full potential. Considering its fresh-from-the-shop condition, I would assume that this
particular Hafler has been stowed away in the basement or attic for a long period of time, which is
generally bad news for capacitors. Since we have already fallen in love with this amp, restoring it to mint
condition will be well worth it.

B moem cobcmeennom npocaywusanuu 00 cux nop s 6noaAHe Moy NOHAMb OMHOCUMETLHYIO
aA8mMopumMemHoCmy, KOMopylo yCUuiumens npunucvléaem mysvike. Hem nuxaxkozo opeona, HUKAKux ciedos
HeonpeoeleHHOCMU 8 NPEOCMAasIeHUU 2010C08 UIU HOM hopmenuano. Ycunumennv, ckopee, umeem
CBEPXACECMKYIO X8AMKY HA MY3bIKe, KOMOpAas OelicmeumenvbHo 3agopadcugaem. S noxa He mozy
noomeepoums pacuupenue 6acos, Komopoe mvl Y3HAIU U Komopvim Hacraxcoaemcs om DH-220, oonako
amom hakm mModxcem 03HAYAMb, YUMo KOHOEHCAMOPbl 8 HaulemM YCmpoUucmee 8blCOXAU 3a Imu 200bl. Xoms
9mo He 0bL110 Obl YOUBUMENbHBIM OJ11 YCMPOUCMEd, Komopoe uepaem my3wviky ¢ 80-x 20008, 3mo
03Hayaem, 4mo Ham euje npeoCmoum npPooelams OnpedelenHyio pabomy, Ymoosl pacKpblms 6eChb
nomenyuan XL-280. Yuumuvieas e2co cocmosinue «<npsamo u3 mazasunay, s 0bl NPeOnoioNCUl, Ymo 3mom
konkpemusiti Hafler ooneoe epems xpanuics 6 noosasie unu Ha yepoaxe, 4mo, KaK Npaguilo, A61aemcs
NJIOXOU HOBOCMbIO OJisl KOHOEHCamopos. T10CKONbKY Mbl e 8IH0OUTUCH 8 MO YCUTUMED,
80CCMAHOBIIEHUE €20 00 UOeAIbHO20 COCOSAHUS Oy0em mo2o Cmoums.
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