DAY-SEQUERRA FM REFERENCE TUNER

Larry Greenhill

- Day-Sequerra FM Reference FM tuner

FM stereo analog tuner with digital frequency display and three selectable F bandwidths: wide
(280kHz), normal (180kHz), and narrow (130kHz). Tuning range, 88.0-108.0MHz; display tun-
ing range, 87.70-108.30MHz. De-emphasis, 75us (50us, export). Usable sensitivity: less than
15dBf, mono or sterec. 50dB quieting sensitivity: 15dBf mono, 34dBf stereo. Capture ratio: 0.75dB.
Selectivity: 100dB alternate channel, 40dB adjacent channel (narrow mode). S/N ratio at 65dBf:
greater than 65 mono or stereo. THD at 1kHz: less than 0.15%, monge or stereo. Stereo separation
attkHz: greater than 50dB. SCA rejection: 75dB. AM suppression: 80dB; 19 and 38kHz prod-
ucts suppression: 76dB. Balanced audio output level: 1.0 Vac RMS. Power consumption: 85W.
Rack-mount front plate and panoramic display options available. Dimensions: 1714” (440mm)
W by 14%," (375mm) D by 5!'¥,s" (143mm) H. Shipping weight: 45 pounds. Approximate num-
ber of US dealers: 35, Price: $4800. Day-Sequerra FM Reference Panalyzer: $12,800. Used with
" the Day-Sequerra FM Urban Antenna, Price: $285 without base. Serial number of review sample:

210179, Manufacturer: Davidson-Roth Corporation, 830 Turnpike Street, Canton, MA 02021, Tel:

617) 821-2313, Fax: (617) 821-2848,

Audiophiles are dreamers, and they dream of
dream-machines. What is a dream machine? Its
appearance must be “sexy” as all get out, its
performance tops, and the price a bit too high
to mention easily to your significant other,
Everyone has their own list of “if I win the lot-
tery” products, whether they be cigarette boats,
204mph Lamborghini Diablos, fully equipped
Hasselblad cameras, Astromak 127 telescopes,
Takahashi Epsilon 160 Astrographs, a Rod John-
stone J/37c cruising sloop, the new Apogee
Grand loudspeakers, or the exotic Krell Audio
Standard, dual-chassis mono amplifier.

The Day-Sequerra FM Reference fits right in
with this fast crowd. Its styling and construc-

tion are like no other tuner’s. Blazing-white -

function placards are set into its black-glass
faceplate, framing the 4.5 central oscilloscope
screen, Fully equipped, the FM Reference Pan-
alyzer comes with a rack-mount faceplate and
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a panoramic-display, spectrum-analyzer oscil-
loscope which can show, in real time, six FM
stations signals spread over a 2MHz band. Inter-
nal features read like no other tuner’s: an over-
sized power supply, buili-in spectrum analyzer,
star center ground configuration, low stray-
field toroid power transformer, a set-on tuning
accuracy of 100Hz, hand-picked IF filters, ab-
sence of AFC, balanced audio outputs, and an
ability to log or detect signals as weak as 2dBf.
Inaddition, i is one of the few component FM
tuners built in the United States. The craftsman-
ship and ultra performance will set you back
$4800 for the basic configuration, $12,800 for
the unit with panoramic display.

The description alone suggests that the FM.
Reference may be very, very good. But could
it be o good? Are the FM Reference’s ultras
craftsmanship and red-hot performance wasted.
on FM, with its clutter of densely compressed
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Salsa Music, Religious Messages Services, News

~ Stations, Oldies But Goldies, and overmodu-
lated Heavy Metal? At one time this may have
been true. But recent changes in FM-station
playback gear and the emergence of tuners like
the FM Reference have greatly improved the
FM listening experience.

FM is beéﬁming a high-end
source

JGH’s original 1973 reservation about FM stll -

bears repeating: Is an FM signal capable of match-
ing other sources in one’s audio system? The
answer o this question is yes—things have
greatly improved since 1973. Most important,
most stations have increased the quality of their
playback equipment, having replaced poor
turntables, workhorse tonearms, and unmen-
tionable cartridges with CD players, Nine of the
50 New York and New Jersey FM stations I can
recetve—three classical, two jazz, and one each
playing reggae, popirock, light rock, and classic
rock—now broadcast top-quality sound! Many
FM stations now use high-end audio equipment,
including Spectral CD players and amplifiers,

Wadia DACs and teansports, Day-Sequerra Broad-

cast Monitors and FM Reference Panalyzers for
monitoring, and Cello Audio Palettes for equali-
zation, Since reviewing the Broadeast Monitor
in 1989 (Vol.12 N¢.6), I have welcomed five
additional FM stations to the group of FM sta-
tions playing top-quality sound.,

Second, there are more FM stations. The FCC
has approved over 1000 new stations since the
early 1980s in efforts to increase competition.?
This should increase the number of fine music
stations in most areas, Gilfer’s FM Atlas® shows
that 58 of the 360 FM stations in the Northeast-
ern Tri-State Area (New York, New Jersey, and

1 See Edmund L. Andrews's article, “AH About/Commercial
Radio,” in the New York Thnes, June 30, 1991, Prices for tadio
properties lrave “plunged” from an average of $6.2 million
for & combination AM/EM sution in 1987 to $1.8 miflion in

1990. Even though this isa buyer’s marker, sales of stations
fell from 1400 in 1987 w less than 1600 15940.

2 See the gy edition of Bruce Blving's handy FM dtlas and
Station Dirvectory, avaitable for $9.95 from Gilfer Associaies,
Tel: (800) GILFER-L.

3 lused ahigh-gain (12,548 gremer than a dipaie}, nine-element
Yagi Channel Master Stereo Probe 9 Antenna with 4 fiatisty
mounted to the chimney, about 257 above ground. For this
review, the antenia 'was pointed south foward New York City).
Ofthe 50 stations recetved with my rooftop antenna, 9 had
top-gqualiry sound and musical material. The classical stations
included WNCN (104 SMHEZ), WQXR (963}, and WNYC 93.9).
Two juzz stations had “superb” reception, including WBGO
{88.3)and WQCH(101.9). The remaining “super sonic sources”
plaved classic rock {WXRX, 92.3), standard rock (WNEW,
102.7), mudti-ethniclreggae (WNWEK, 105.9), and easy-listening
{WCTG, 94.3). - :
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Connecticut) offer fine music (classical or jazz)
programming. With my nine-element Channel
Master FM antenna pointed South, I often puiled
in 50 (some evenings, 63) stations with the EM
Reference: middle-of-the-road rock (13 sta-
tions), easy listening (10), jazz (4), heavy-metal
(4), classical (3), foreign language (3), pop 3),
reggae (3), rap (2), oldies (2), religious (2), and
country (1),

As aresponse to this increase in quantity and
quality of FM stations, a number of FM tuners
now available include decent audio output sec-
tions in addition to their exotic RF front ends.4
They avoid the typical “FM tuner sound,”
which is flat, compressed, whitish, hazy, and
cold, in many ways the exact opposite of tube
sound. All in all, the time for an FM tuner
“dream machine” has now arrived.

Product background

In many ways an evolving product, the FM
Reference has strong stylistic and performance
ties to earlier Day-Sequerra tuners. To date, all
three tuners follow the styling of the ca-1970
Sequerra Model 1. David Day, Presidentand
chief designer at Davidson-Roth, had admired -
the Sequerra Model 1 for many years. In 1984
Day bought all rights to, and many parts of, the
Model 1 and other Sequerra products from the
former owner’s widow, and proceeded to re-
engineer and re-manufacture the unit as the
Day-Sequerra FM Broadcast Monitor for the
1986 marketplace. Now out of production, the
Broadcast Monitor revived the Model 1's lux-
urious styling, terrific wideband RF perfor-
mance, and panoramic display tuning features.
The next unit, the much less expensive FM Stu-
dio Tuner, received a rave review in January
1990 (Vol.13 No.1) for its electronic design,
build quality, glamorous styling, and precision .
analog-based oscilloscope tuning; Most of all,
the FM Studio tuner delivered an unusually
wansparent, three-dimensional musical signal,
possessing a greater dynamic range and inner

4 FM tuners tepresent a small market in audio, at feast in wems
of praducts available The 1990 edition of the “Industry Bible"
Audio Magazine’s October Equipment listings issue, devored
anly tven pages to FM tners. If each page of this encyclopedic
listing of sudio gear holds 53 products, then 110 tuners were
lsted. | leave It 1o the reader 1o estimate the exact numbers of -
products i1 state that amplifiers wok up 12 pages, O players
8 pages, and phono cartridges {fwe don’t need fem any more,
right?} over 4 pages! The FM Reference is the only tuser with
aspectrum anafyzer "scope option listed in the Equipment
Directory, As Don S$cott pointed out to me, the BM Reference
is one of the few tuners act wally built in the U5 the Sound-
steeant tuner (reviewed by DAS i Vol 14 No. 11 is also built bere.
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detail than found in other FM tuners at the time,

Following on these two high-end, made-in-
Americd analog FM designs, David Day intro-
duced the FM Reference at the 1991 Summer
Consurer Electronics Show. The M Refer-
ence’s two optional configurations, with and
without the panoramic oscilloscope display,
allow it to replace both the Broadcast Monitor
and Studio Tuner in cost as well as in function.

Operation
The FM Reference’s front panel has 12 pushbut-
tons and a tuning knob. Using the FM Reference
is very straightforward, tmking much longer to
describe than to actually carry out. First, one
activates the tuner with the power pushbutton,
which is at the bottom of the right row: Pushing
this in, the panel lights all come on, including
the white function placards that sit adjacent to
each pushbutton, the red numerals for the tun-
ing frequency, the ‘scope trace, and the thin red
border framing the 'scope tube. ,
Second, the tuning knob is then rotated to
adjust the front panel's red digital readout to
astation’s frequency. This brings us to the main
tuning device, the tuner’s large oscitloscope.
The 'scope functions are selected using the top
four pushbuttons on the left, which are inter-
dependent: one of the four must always be de-
pressed. The first of the four pushbuttons selects
the “FM Tuning Display” which illuminates the
tuning display graticule, an engraved piece of
plexiglass placed over the 'scope face. This cali-
brated set of reference lines includes a center
reference line and two paralie! vertical lines on
either side. Once a station’s signal trace (which
appears as a thin horizonwl line) is centered,
these white graticule sidelines show the limits
for normal FM modulation, +75kHz.

Besides center tuning, the FM Tuning Display -

mode shows signal strength and multipath.
The vertical height of the trace on the center
'scope line shows its strength. The center line
“has been crosshatched with horizontal gradu-
ations (tic marks), which have been positioned
t0 represent relative signal-strength levels used
in specifying FM tuner performance. For exam-
ple, the bottom point of the central vertical line
represents 10dBf (usable sensitivity in mono),
which is still above the weakest signal that can
be detected by this tuner. Moving up the central
vertical line, next comes the lowest tic mark,
set at 20dBf (usable sensitivity in stereo). Next
comes the center tic mark, at 33dBf (typical FM
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signal level required for S0dB quieting in ste-
reo). If the incoming FM station’s signal sits over
the tic mark justabove center, it has a signal
level of 65dBf (FM signal required to produce
maximum quieting). Signal traces may appear
at any height on this vertical line, the span rep-
resenting an effective dynamic range of 1004¢B.

in addition to showing REF signal strength,
the scope shows the quality of the signal recetved.
Awide, blurry trace indicates multipath; this

would instruct the owner t0 move the antenna

until its shape is flatter and narrower, LED
readouts or analog meters cannot begin to
communicate the arhount of information about
multipath interference contained in the FM
Reference’s 'scope trace. The manual suggests

‘how one can detect the presence of SCA sub-

carriers or the presence of adjacent-channe!
distortion. One could then eliminate adiacent-
channel distortion by switching the tuner’s IF
bandwidth or even rotating the antenna to
lower the signal strength of the unwanted sig-
nal. This latter step is helped considerably by
the panoramic display option. After tuning the .
signal and optimizing its appeatance by rotating
arooftop antenna, the tuner’s selectivity can
be adjusted to reduce inter-station noise for
weak signals, or pick up signals where there is
considerable adjacent-channel interference.
This is done by picking the optimal IF band-
widlth. Normally, the tuner would be left with
the “Wide IF bandwidth” button depressed,
giving an IF bandpass of 280kHz. Increasing
selectivity and relative sensitivity are achieved
by pressing “Normal IF Bandwidth’” (180kHz)
or “Narrow IF Bandwidth,” although distor-
tion rises slightly with narrower bandwidths.
If an FM signal is very, very strong, then the
owner may choose to leave all three pushbut-
tons out, producing 2 ~20dB drop in signal
intensity $o the tuner’s circuits are not over-
loaded. '

Two other pushbuttons, Tuner Vector Dis-
play and Balanced Tuner Vector Display, give
the relative gain, phase, and stereo separation
characteristics of the audio modulation of the
FM signal. A narrow vertical trace reveals 2
mono signal; 2 wide trace, a stereo signal with
good separation. The External Vector Display
takes in a line-level signal via four RCA connec-
tors on the back panel, thus allowing visual
'scope analysis of another signal, in either
unbalanced or balanced mode. If one upgrades
the FM Reference t include the Panoramic Dis-
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play option, the factory reassigns the “Tuner
Vector Display” pushbutton for switching on
the Panoramic Display option.

The remaining pushbuttons put the tuner
inte more specialized modes of operation. The
Stereo Contour Qverride buton defeats the FM
Reference Tuner’s equivalent of a2 high-blend

-circuit. The Audio Phase Inversion mode in-

verts the polarity of the left and right audio sig-
nal at both the balanced and unbalanced out-
puts. As préviously discussed, the top three
buttons on the right select the IF bandpass.
Depressing the Muting Defeat pushbutton al-
lows signals weaker than 20dBf to be heard.
The Mono Forcing option inhibits the stereo
decoder operation, so all signals are received
in mono,

The back of the FM Reference is identical to
that of the Studio Tuner. XLR jacks, to allow for
balanced operation, are centered below the
high-quality, gold-plated RCA audio output
jacks. Next to the XLR connectors sit four input
RCA jacks for ’scope analysis of external line-
level signals, from the preamplifier tape output
for example. The AC line cord is detachable, 2
real blessing for installation. Antenna input
requires a standard 75 ohm “F” connector and
RG-59/U.coaxial cable.

Circuit features

The FM Reference evolved from the lessons
learned in the design, listening tests, and man-
ufacture of the Studio Tunes, and shares 2 num-
ber of characteristics with its predecessor:
three selectable IF bandwidths to enable the
tuner 1o capture adjacent-channel stations with
low distortion, a dual-mono audio section, and
balanced outputs. Its chassis is made from aircraft
~grade aluminum alloy with rounded corners
and monocoque construction. Ithas the Studio
Tuner’s countersunk, Torx-screw chassis
fasteners with machined-floating centers, MIL
SPEC silicone boots to even lamp temperature,
composite Viton bumpers to reduce micro-
phonics, six independent power supplies, and

an instrument-grade oscilloscope. As with the

Studio Tuner, the FM Reference remains in low-
voltage standby mode when turned off as long
asitis plugged into the house AC lines, giving
the power supply 2 “softer” turn-on and all the
famps a soft-start, and stabilizing the tuner’s cir-
cuitry. This also prolongs the life of the oscillo-
scope CRT. Mechanical build quality is superb,
considerably superior to any othet FM tuner
x
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I've encountered, and better than that of most
high-end amplifiers or preamplifiers.

Most circuitry is set out on a heavy glass-
epoxy motherboard with solder mask and
component reference designator laid over bare,
polished-copper traces. Discrete components
are used whenever possible, and those inte-
grated circuits that are used are socketed for
quick replacement. As with the FM Studio Tunes,
0.1% Dale metal-film resistors, high-quality
Roederstein (ERO) polypropylene, polystyrene,
and Teflon capacitors populate the mother-
board. Bight large computer-grade Sprague
electrolytic capacitors, and five 2.57-wil heat-
sinks for the voltage regulators dominate the
power-supply section. The RF front-end cit-
cuitry is encased in a nickel-plated Faraday
shield that sits at the left rear of the chassis. The
newly mu-metal-shielded oscilloscope is se-
curely mounted to the motherboard. The qual-
ity of this sizeable motherboard matches the
craftsmanship and CAD design of a Rowland
Consonance, Spectral DMC-20, or Levinson
No.26 preampiifier. The RF and IF sections of
the FM Reference alone contain many more dis-
crete patts, and are far larger than the one-sided
pch that constitutes the entire signal-carrying
circuitry and power supply of Magnum Dyna-
iab’s Etude Tuner (reviewed in Vol.13 No.8).

The basic layout of the FM Reference’s sub-
systems somewhat resembies that of the FM
Studio tuner (see Vol.13 No.1). Anumber of new
circuits have beéen added, these best under-
stood by tracing the tuner’s subsystems using
an FM signal. Some of these subsystems han-
dle the signal (RF front end, IF Amplifiet/FM
Detector, Stereo Multiplex Decoder, Dual Mono
Audio ampiifiers), while other subsystems pro-
vide power (high and low volage supplies), or
tuning/display functions (Display Matrix, oscil-
loscope driver 4.5% XY cathode my tube, RE
Frequency Counter).

The FM Reference’s RF front end receives the
signal from the coagial F connector at the chas-

- sis rear. This stage uses three parallel tuned RF

circuits which feed a2 double-stage MOSFET
tetrode amplifier and a bipolar mixing device. -
New with this design is an “overtuned mixer”
whose Q is very steep, giving a very tight skirt
response and improving the signal/noise ratio
of the tuner by 5dB. Three air-tuned, air-coupled
transformer circuits are used to improve image
rejection. A vamactor diode tuning circuit allows
the RF frontend to be ana,logvmned with aset-
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on accuracy of better than 100Hz, using the FM
Tuning Display. No automatic frequency con-
trol (AFC) or other global feedback arrange-
ment is used in the frontend.

The signal is next sent to the intermediate
frequency (IF) subsystem. This incorporates
paralie] IF processors and electronic RF switch-
ing circuits to allow the tuner (o be switched
to three different receiving bandwidths for

optimal selectivity. Day claims that the tuner’s

use of parallel IF sections, each optimized for
its own bandwidth, vields the optimum Q for
lowest distortion for each selected bandwidth.
The gain and phase responses of the filters are
measured and hand-matched for each tuner,
and each IF circuit has three compensation
networks to produce the lowest group delay
through that particular IF stage. New assembly
and westing techniques involving two additional
adjustments for each IF bandwidth position
during final production allow the FM Reference
t0 be trimmed to yield the lowest-band edge/
phase distortion.

The wner’s stereo multiplex decoder system
is a sophisticated, third-generation monolithic
device. It demodulates the FM signal to pro-
duce stereo output. Day claims that this new
circuit offsets the SCA subcarrier, which then
prevents phase-angle distortion. Day believes
that this circuit contributes to the tuner’s sense
of intertransient silence, because it prevents
phase angle delay berween the mono sum (L+R)
and stereo difference (L-R) signals, and is very
effective in eliminating interference from the
SCA's modulated 57kHz subcarrier. This sub-
system uses a second-generation quadrature
detector, which has a much improved phase
response. The circuit employs a phase-locked-
loop oscillator operating at 228kHz that is
locked to the 19kHz stereo pilot. The output
of the stereo decoder is fed to a sophisticated
seventh-order low-pass filter supplied by Toko
of Japan,

The low-pass filter system then feeds the
dual-mono audio amplifiers used in the output
stage. These amplifiers use disérete devices in
the form of an input-source~-coupled J-FET
pair and matched constant-current source, all
fed by low-feedback complementary bipolar
ransistors operating in class-A. Each mono

. channel is shielded to prevent spurious RF prod-
ucts in the audio. This circuitry generates the
necessary inverted and normal signals at the

XLR output jacks to vield a balanced output sig-
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nal. {Davidson-Roth continues to be the only
manufacturer of FM tuners with balanced
audio outputs.)

‘The FM Reference’s power supply is a text-
book “purist” design, consisting of six indepen-
dent DC regulated supplies to totally isolate the
tuner’s IF, RF, and audio sections for optimum
performance. A specially wound, low stray-field
250VA toroidal transformer, weighing more
than most FM tuners, sits at the right rear of the
chassis flanked by 30,000uF (film-capacitor
bypassed) of capacitance. The use of center-
tapped secondaries and a “star” grounding
scheme establishes a solid ground reference and
a shunt capacitance route to eliminate any RF
noise in the AC line. The physical isolation of
individual tuner subsystems permitted Day 1o
significantly reduce the tuner’s hash and noise.

This “overkill” power supply and ground-
ing scheme also made it possible to design-in
the “hooks,” or loading resistors, for the add-in
panoramic mode circuitry, so it could be in-
stalled at a later date without replacing the
motherboard. The upgrade to include the Pan-
alyzer subsystem is simple, if costly a2t $8000.
This is understandable, because RF spectrum
analyzers aren't cheap. For example, Tektronix’s
“economy” spectrum analyzer, the Model 2710,
with 2 10kHz-1800MHz range, currently lists

. for §8750 (Tektronix’s 1991 catalogue, p.179);

their “high-end” analyzer, the 2782, costs
$69,550. Addition of the Panalyzer subsystem
chassis with its Faraday shield cover (conmining
circuit boards and subchassis) and stainless-
steel audio shield, requires no additional trim-
ming or adjustments. When a customer decides
to add the panoramic feature 1o his FM Refer-
ence, the factory remaoves the jumpers and re-
sistors “loading” the tuner from the mother-
board, instails the new panoramic circuit board,
changes the front panel placard, and ships the
tuner back. :

Other circuit innovations have been designed
into the FM Reference. Day learned that the FM
Studio Tuner’s frequency counter (driving the
front panel’s numeric LED frequency readouts)
created hash and noise. Turning off the counter
made the audio signal much quieter. He rede-
signed the counter’s circuits and decoupled the
local oscillator and the counter from ground.
Then the counter could be turned on, but the
hash and noise did not reappear, As a result, the
FM Reference is quieter than the FM Studio.

As before, the owner is protected by a five-
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year warranty and supplied with a superbly
written, 48-page typeset owner’s manual. This
jewel of a2 manual is complete with detailed
'scope pictures, extraordinarily lucid instrac-
tions on operation of the unit, and one of the
best explanations of FM antenna selection and
FM tuner design 1o be found anywhere. Should
David Day tire of making tuners, he could al-
ways find work teaching Microsoft how o
write software manuals.

Design evolution

The FM Reference'’s new design fixes minor
field problems encountered in the Swudio Tuner
The first Studio Tuners used a Lucite faceplate,

which was vulnerabie to minor scratches. The

FM Reference replaces that with 2 %" grey-
tinted glass, laser-cut and polished. The FM
Reference also employs a longer-lasting lamp.
The Broadcast Monitor sported back-panel
controls for brightness adjustments and ’scope
alignment; these were not available on the less
expensive FM Studio tuner. Owners were con-
cerned that the small, bright trace on the Stu-
dio’s 'scope might “burn’ the phosphor and
leave a2 permanent mark. Day switched to a new
AEGfTelefunken oscilloscope tube for the FM
Reference tuner that employs a brighter phos-
phor thar is more resistant 10 burns. The FM
Reference also comes with a ’scope tuning kit
for brightness and alignment. The controis are
internafly placed on the motherboard, set under
a plexiglass shield (to keep the owner’s fingers
away from high-voltage circuitry) with silk-
screened trimming instructions so one doesn't
need to hunt for the manual 1o align the "scope.

Finally, owners had been concerned that the
Studio’s 'scope trace could be misaligned if the
unit were placed oo close to the steel chassis
of another component. The new FM Reference
is more resistant to such effects for three rea-
sons: the new ’scope tube is better shielded
internally; a mu-metal shield has been placed
around the yoke of the ‘scope; and a specially
wound toroidal transformer with an unusually
jow stray field is now employed in the potwer
supply. '

RF Performance

"Performance data were obtained from two
sources. One was the unit’s “Performance Data
Record,” or “Production Traveler,” which
tracks and records each tuner’s progress as it
is assembled and tested. The rest of the data

came from sighal-level measurements made
with the Sound Technology FM Alignment
generator in the closed-circuit FM Broadceasting
setup (see sidebar). The Production Traveler
is stored at Davidson-Roth for later reference
after the tuner is sold. The unit under test (serial
no. 210179} completed its part QA tests on
2/25/91 and chassis assembly on 3/25/91, began
burning-in on 4/9/91 and finished on 4/22/91.
Thus, two months of assembly, testing, and
burn-in were devoted to this tuner! In addidon
to'actual measurements and signatures from
the assembly and testing personnel, the Trav-
eler includes a two-page drawing of the mother-
board identifying each component; during
assembly, the picture of each component is
crossed out with 2 marker as it is inserted into
the unit. As with the Broadcast Monitor reported
on in Vol.12 No.6, all factory tests were con-
ducted right on the factory bench, notina
screen room. Day's Sound Technology instru-
ments are calibrated yearly. _

Adjacent-channel performance has received
high priority from other reviewers, particularly
Don Scott. As the number of FM stations
increases, the ability 1o select a low-powered
fine music station spaced 400kHz from a high-
powered heavy-metal station becomes increas-
ingly important, as long as the tuner’s distor-
tion and noise do not climb. The FM Refer-
ence’s three different IF bandwidihs enable its
owner to choose either high or low adjacent-
channel selectivity, maximizing either low dis-
tortion or high selectivity. The nasrow IF posi-
tion, at 130kHz, allows the FM Reference to do
as well or better than four other “hot” FM per-
formers available to me during this review, the
Onkyo TU-9090 Mk.11,5> Don Scott’s own
modified Magnumy/Dynalab FT11 (set up espe-
cially for selectivity and sensitivity),$ the Mag-
num/Dynalab Etade,” the Revox B-260-$,8and
the Day-Sequerra Broadeast Monitor.?

The FM Reference, in narrow bandwidth
mode, has an adjacent-channel selectivity (ACS)
of 40dB and a 1kHz THD specification of 0.51%.

5 DAS reviewed the Onkyo TU-9090 M. in VoLH No.3,
pp112-114. DAS noted that the TU-9090%s S0dB quicting was
mediocre, but the sonics were good.

6 DAS also reviewed the stock Magnum/Dynalsb FEILin Vol12
No.10, pp.172~173. DAS liked this single-bandwidth FM unit
with its fixed, sliding high blend (full mono for any signals
under 25dBf). At the levels used in the closed-cirenit FM broad-
cast, tests of sensitivity and quieting for the DAS-modified FLI
are therefore all in mono. To equally compare the DAS-modified
FI11 with other tupers in this test suite, the others must be
set for mono operation. ’




This is less than the 1.0% THD measured under
. the same conditions by the all-time champion
for this spec, the McIntosh MR-80, with its ACS
‘of 60dB (DAS, Vol.9 No.3), When one examines
the tradeoff between high adjacent-channel
selectivity and low distortion, the FM Reference’s
test-bench performance is excellent, not sacri-
ficing musicality for the last dB of selectivity.

FM tuner sensitivity is the other critical spe-

cification. This has been defined as the min-

imal signal required to produce a given level of

-+ 7 DAS reviewed the basic circuitry of the Magnum/Dyaalab ‘

FTI014 in Vol.8 Nod, Yol.10 No.5, and Vol 13 No.10. DAS liked
this unit for its strong RF performance, particularly in quieting
and sensitivity. These qualities were evident in later reviews
of the company’s Etude. DAS found that the FE101As selec-
tivity was not as strong as the Onkyo's, although this Mag-
num/Dynalab's selectivity did not equal those of the Onkyo
TU-9090 ME.II, the Citation 23, and the Denon TU-800. The
FI-101A soanded superior to those other urits on most stations,
1 reviewsd the Magnum/Dynalab Etude in Vol.13 No.8, prais-
ing its good RF performance and very listenable sonics, Tech-
_nicaily, the $1295 Etude is an upgrade of the $805 FT101A,
the $490 difference in cost buying you a machined faceplate,
gold-plated RCA audio cutput plugs, andiophife-quality output
capacitors, four 37 silver or Kimber Kable leads between the
audio cutput devices and RCA jacks, and two additional hours
of hand-zlignment. For an addirional $1200 the factory wiil
supply the Erude with a gold-plated faceplare. The Etude’s
innards are much more utilitarian than those of the Day-
Sequerra and Revox units, featuring a large number of stan-
dird carbon resistors, a generous amount of pointao-point wir
ing, and single-sided pebs, The sonics feature strong dynamic
contrasts, a distortion-free midrange, and freedom from hash,
grit, and glaze, Its RF performance is very good, with sensi-
tivity and quieting rivaling those of the Revox. But the Etade
is somewhat noisier than the Revox and FM Reference, and its
sonics do not possess the level of transparency or transient
response found in the M Reference. :

81 reviewed the $2500 Revox B-260-5 in VoL 12 No.7, pp.120~
123, lauding its beantiful exterior, high sensitivity and selec-

dvity, and excellent R performance. 1 als0 noted these qualides

in the current west. The Revox approaches the Day-Sequerra
upits in glamor and appearance. The R¥ front end is very good,
at times coming close to the FM Refereacein its ability to log
weak starions from the noise floor. The audio quality did act
subjectively change when the tuner was switched into its nar-
row IF bandwidth serting of 130kHz. Still, the sonics were not
quite in 2 league with the FM Reference Tuner, as noted in this
review. The Revox’s 60 presets ave tedious 1o program, and its
operation is not abways understandable. For exampie, 2 sttion
can be tuned up by scanning the dial; closing the accessory
door will sometimes set the thoer on a different station, -

9 Day did an adadrable job remanufacturing the ca-1970
Sequerra Modet 1 audio classic as his ¢a-1986 Day-Sequern
Broadcast Monitor. The modera-day version had greatly
enhanced reliability. 1ts sonics were guite good (considering
it used EM301A op-amps as audio output devicest), with very
low noise, well-defined imaging, and natural timbres. The sin-
gle, wide IF bandwidth of 280kHz facilitated good sonics, but
could also prove a problem with closely spaced FM stations,
Cosmetics on the Broadeast Monitor are among the best I've
ever seen on an audio component, I particularly liked the use
of color indicators in the faceplate dispiay, with red arrows
indicating which pushbuttons had been depressed. The Broad-
cast Monitor’s panosamic display also fnciuded 4 separate tun-
ing graticule in addition to that used for the BM Tuning Dis-
play mode. While the Broadeast Monitor’s high-resolution FM
Toning Display mode is as accurate as the FM Reference’s, the
owner might be rempted 16 nse the Panomamic Mode to center-
e a station. In some ways, this can be a misuse of the
Panoramic mode, for its 2MH2z bandwicdth display means lower
resolution and tuning acearacy.
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quieting (see JGH’s and DAS’s excellent glos-
sary of FM tuner definitions in Vol.7 No.7, p.54).
The lower the rated input voltage in dBf for the
same amount of quieting, the more sensitive
the tuner. Don Scott’s modified Magnum/Dyna-
Iab FT-11 tuner required 11.5dBf for 30dB of
quieting, the FM Reference about 7.5dBf. -
The popular notion of sensitivity, however,
goes beyond the strictly defined IEEE defini-

tion, and includes a tuner’s ability to log or de-

tect distant stations regardless of noise. By
pressing pushbuttons labeled “Muting Defeat”
and “Stereo Contour Override,” the FM Refer-

-ence tuner’s owner could pull in very faint sig-

nals. Ham radio operators®®.call such radio work
“DX." The traveler shows, for example, that the
FM Reference reviewed here could easily detect
2dBf signals. The FM Reference actually bet-
ters its predécessor, the Day-Sequerra FM Stu-
dio, in logging faint signals. If one drops the
inputsignal to below 1dBf, the signal/noise ra-
tio (§/N) of the FM Studio runs around 12.5dB;
the FM Reference has a significantly higher /N
of 21.5dB. This means that the FM Reference
has a far greater ability to pull in weak signals
than the earlier FM Studio Tuner, at a level well
below its quieting threshold.

Ona particularly good day, the FM Reference
pulled in 63 stations, while the DAS-modified
FT-11 picked up only 58. The FM Reference
even picked up WQHQ in Ocean Park, MD,
some 250 miles away! On another evening, the

‘FM Reference was paired with an Etude; both

tuners pulled in 56 stations. The FM Reference
was adept at pulling in adjacent-channel sta-
tions whose signals were in the 10~15dBf range,
producing a quieter signal with less hash in the

- background.

1 carried out further R¥-performance evalu-
ations between the FM Reference, a DAS-modi-
fied Magnum/Dynalab FT11, the Magnum/Dy-
nalab Etude, the Onkyo TU-9090 Mk.11, and

. the Revox B-260-S, using the closed-circuit FM
-Broadceasting system (see sidebar). This permit-

ted an evaluation of the musical quality ofa
tuner’s audio and a subjective estimate of a

10 I'have been a General Class Ham Radio Operator for the past
35 years (my call letters are K2HKU). DX’ is a typical ham
abbreviation, a shorthand that can easily transmitted via morse
code or CW. Signal excellence is important to ham sadio oper-
ators, but distance, or “DX,"” is the most important, *“Work-
ing” a distant station at iow power (like making voice contact
with another ham ractio operator in New Zealand at midnighe
from 2 10W mobile rransitter sitting on Miamd Beach—when
10 meters was grear, back in 1957) gives the same thrill as those
rare <lays when your system sounds good and the VIA is finally
correct, ’
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tuner’s performance by listening to the effect
of its quieting response on the musical qual-
ity of its audio. The subjectivity of this test in-
volves the audible assessment of the point
where a station begins 1o be received clearly
enough that speech, then music, can be deci-
. phered.

In addition, very minor factors, such as the
type of connector used in the FM tuner, could
affect the signal strength received by a partic-
ular tuner. Different connector types are used,
for example, for the Revox B-260-S (European

'E), the Onkyo TU-9090 Mk.I1 (J Connector),
- the Naim Tuner (British E Connector), and the
FM Reference (EIA Standard F Connector).
These measurements were based both on the
RF output dial on the Sound Technology M-
10004, and on the signal-strength meters in
each tuner. Even though the two different co-
axial feeds always delivered the identical signal
at the FM Reference, sticking on an adapter and
hooking up the second tuner didn’t guarantee
identical signal readings; this made rigorous
number-gathering less meaningful, Accurate
and repeatable sensitivity measurements re-
quire 2. good screen room and the absence of
large electrical devices (transformers, copying
machines) in the area. Therefore, the goal of the
closed-circuit FM Broadcasting setup was not
0 bench-test the tuners, but t learn more about
their musicality and quieting characteristics.

I came to realize that making RF measure-
ments involved working with very weak sig-
nals. The “just detectable” stations coming in
at 5dBf involved RF signals of approximately
1aV. An Ortofon moving-coil cartridge, consid-
ered “low-output” (fe, requiring a very-low-
noise head amp}, puts out a 150uV signal, over
150 times stronger!

This emphasizes the great importance of
making certain that connectors and coaxial
- cables in any home tuner installation are in su-
perb shape. Poor antenna feeds can completely
defeat a powerful rooftop antenna and a top FM
tuner with a supersensitive RF section.

By reading the settings on the M-10004’s level’
conirol (and subtracting 8dB to compensate for

insertion loss in the test setup-—see sidebar),
it was possible make a subjective impression
of the relative sensitivity of the tuners. The FM
Reference was the most sensitive, just detecting
signals at 5dBf, with the stereo light coming on
at 10dBf. The Revox B-260-5 did almost as well,
picking up an 8dBf signal. Don Scott’s modi-

fied FTI detected signals at 8.25dBf. The Onkyo
TU-9090 Mk.II detected signals at 17dBf. Quiet-
ing first became apparent at 18dBf for the FM
Reference, and ar 38dBf on DAS's modified FE
11. The M-10004's RF output was then slowly
increased while I listened for the lowest signai-
input level which produced each tuner’s best
quieting. Best quieting was first heard at 32dBf
on the FM Reference, 33dBf for the Revox B-
260-8, 35dBf on the Magnum/Dynaiab Etude,
49dBf on DAS’s modified F1:11, and 62dBfon
the Onkyo TU-9090 Mk.II. All the tuness had
silent audio outputs at 65dBf input.

- ‘The most meaningful aspect of this low-level
signal performance was not reflected in num-
bers, however. The closed-circuit test allowed
a subjective estimate of the quieting curve's
siope. As the signal level dropped, static and
noise invaded the signal, either gradually and
gracefully, or with a sudden eruption of hash
and static. For example, the Revox B-260-8 had
a very steep curve with a sudden spray of static

" as it lost its quieting, whereas the FM Reference

gradually became noisier over a wider range
of signal strengths. It was less spitty or hashy
4s the input signal was reduced. Most tuners
quieted between 32dBf (FM Reference) and
35dBf (Magnum/Dynalab Etude), although it
was possible to hear some tuners continue ©
become quieter as the input signal was increased
to a much higher level (the Onkyo TU-9090
Mk.II), :

As always in life, imperfections remind us
that we are not dreaming. Very faint signals
could not be center-tuned on the FM Refer-
ence, appearing as hazy; elongated clouds arthe
bottom left of the screen; in truth, the Onkyo
TU-9090 Mic.Il and the Magnum/Dynalab Etude
could not center-tune these signals either; I had

to center-tune these stations by ear. Also, strong

signals received on the FM Reference in FM Tun-
ing Display scope mode showed a top strength
of 70dBf, even though the center graticule line
supposedly extends to 100dBf using the FM.
Signals set 1o be greater than 100dBf (even with
the signal splitters) on the M-1000A reached
only an indication of 70dBf.

Actual use & listening tests

Pulling in Radio Moscow should not be the pri-
mary reason to buy 4 high-end FM tuner. The
FM Reference should be musical as well 2s being
a DX hound. Evaluating its sonics required pro-
longed listening with the closed-circuit FM




Broadcasting test.

The FM Reference was the first tuner that
have evaluated with a closed-circuit FM broad-
casting setup. As pointed out in the sidebar, this
allowed me to compare the audio signal out-
put of 2 Krell MD-1 CD wirntable/Krell SBP-32X
digital audio converter played through the

tuner under test, or straight through a Krell
KBL preamplifier. This created an optimal audi-
tioning atmosphere for reviewing a given tuner’s
audio capability using CDs as source material,
rather than having to depend both upon the
scheduling of each station’s musical program-
ming and on the unknown quality of the trans-
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mission chain. This means that reviewing tuners
can more closely approximate Stereophile’s
methods of evaluating other audio compo-
nents. The other tuness included in the FM
Closed Circuit Evaluation were: the FM Refer-
ence, the Broadcast Monitor, 2 Magnum/Dyna-
lab Etude, DAS’s modified FT11, the Revox B-

s o o

Stereophile, December 1991

260-8, and an Onkyo TU-9090 Mk.II.
Yellow Cogeleo balanced Interconnects were

used for all line-level signals except when the

speakers were bi-amplified, at which time Audio-

- Quest LiveWire Topaz interconnects were used.

Speakers included Quad US Monitor electro-
statics with Gradient and Velodyne ULD sub-
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woofers. The US Monitors were driven by a Mark

Levinson No.27 stereo amplifier, the Gradients

by a Krell KSA250. Later, Snell Type E/ils were
used, driven by a single Krell KSA-250.

My first meeting with the Day Sequerra FM
Reference occurred early, before the closed-
circuit system had been debugged. It was not
one of my best days. I had invited Don Scott
and David Day for dinner, to comment on and
advise me about the closed-circuit FM setup.
David brought along the FM Reference. My
wife Susan cooked a superb dinner and David
and Don were perfect guests. Unfortunately,
mv RF cabling and outboard electronic cross-
over were acting up, like children when the
boss comes to dinner. Troubles-~did I have
troubles! The Broadcast Monitor showed that
FM signal levels were varying at a rapid rate,
indicating that the coaxial cable connectors
had become lo0se, requiring better crimping.
My electronic crossover developed some kind
of intermittent fault, heard neither before nor
after that day. These glitches became painfully
evident when Don brought out his modified
Magnum/Dynalab FT-11, equipped with his
hand-selected IF filters. This little unit started
logging-in very faint FM stations, seemingly
better than David Day’s early-production FM
Reference.

Then came the coup de grace. In our hurry
to compare Doft'’s and David’s tuners, T etan
out-of-production Kenwood tuner slip from
ashelf above, The three of us watched in horror
and disbelief as the tank-like Kenwood smashed
the formica shelf, careened off the top of the
FM Reference’s front panel, and left its initials
in my newly “bleached” living-room floor,
David fired off a comment about “unconven-
tional review methods.” David and Don stood
silent for a second, then began muttering to
themselves and each other; I chose not to lis-
ten. But the FM Reference and other tuners sur-
vived. My furniture and floor were another
story, and Susan, who had gone all out for my
friends, did notlook happy. On my insistence,
the FM Reference was to go back to the factory
for realignment. I slept fitfully that night; the
next day, I had mental flashbacks of the descend-
ing Kenwood.

After the fall

The FM Reference was shipped back a2 month
later, after Day had thoroughly investigated and
improved the tuner’s ability to log stations

below the traditional quieting level associated
‘with standard sensitivity measurements. Cabling
problems in the closed:-circuit FM broadcasting
set had been cleared up by the time the FM
Reference returned.

First, I simply instafled the tuner and listened.
Unilike the Studio Tuner, I did not have to float
the AC ground with a cheater, The FM Refer-
ence is quiet—dead quiet—complewely free of
hash, spuriac, birdies, and whistles. There was
nothing but silence—dead silence—between
selections on any of my nine favorite local FM
stations. This alone begins to make this tuner’s
audio signal musical and mmvolving, quite a
departure from the usual abysmal tuner sonics.

Second, Tused the 'scope 1o determine signal
quality. Setin the FM Tuning Display mode, I
was able to understand why a few stations of
good signal strength were received with less
than ideal sound quality. WPLJ (95.5MHz),
which plays pop and rock music and delivess
asignal of 40dBf, routinely over-modulates
during transmission. This is shown by the sig-
nal trace’s excursions far beyond the two ver-
tical lines on the graticule which show +75kHz
limits. Other siations, such as WJRZ (100.10MHz),
with a signal strength of 20dBf, showed severe

- multipath interference, their signal traces smeared

into blurry blobs resembling out-of-focus
snowballs. None of the other tuners under test
(except the Broadcast Monitor) indicated this
multipath on every station afflicted; the Etude’s
analog meters confirmed the multipath on
some, but not all, of those identified by the
’scope tuners. Standard procedure would be
10 rotate the outdoor antenna until the signal
wrace changes from 2 “cloud” to a thinline on
the 'scope. It’s important to know that mul-
tipath is the culprit when a signal is received
with poor fidelity, 50 one can reorient the
antenna to obtain the best signal qualiry. Firally,
one station at 100.3MHz overmodulated its SCA
subcarsier, which could be identified as asmall
“x" at each-end of the signal trace. This is the
visible sign of intermodulation distortion
between the SCA and the audio. .
Third, I was delighted 10 hear the characteris-
tic transparency, dynamics, and grainless sound
1 associate with Day’s earlier design, the FM
Studio tuner, but with a new quality I'd never
before heard inan FM tuner. The bass response
was tight, defined, and much more prominent
than with any other tuner. Even when the sig-
nal was noisy {at an R¥ signal strength of just -
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8dBfY), the bass was punchy, fast, defined, and
solid. At higher signal levels (20dBf and above),
the tuner created a wide soundstage, complete
with depth and instrument placement, mak-
ing the FM Reference a full-fledged source for
superb music. Across the spectrum, the FM
Reference was the equal of anything the Krell
MD-1/SBP-32X could deliver. The bass was

“extended, full, solid, dimensional, and detiled.

The midrange was sweet, with striking lucidity
and transparency. This transparency had an
unusual quality, heard best over the Quad US

Monitor. There was a freshness, immediacy,.

vitality, snap, and liveliness about the midrange
that made the other tuners mentioned above
sound opaque and distant. The highs were as
extended as any other source at my disposal.

“The best was yet to come. The closed-circuit
listening test revealed just how quiet the FM
Reference was, and how good its audio section
is. The test allowed me to compare the CD
source material directly to the simulated FM
broadcast under controlied conditions. The M-
1000’s RF output was adjusted to deliver 65dBf
{accounting for insertion l0ss) to produce max-
imal quieting in all the tuners; this was con-
firmed by listening and checkmg before any
comparisons.

The FM Reference was able to correctly con-
vey the depth and width of the soundstage.
This was heard clearly during the “Chaconne”
from Holst’s Suite #1 in E-flat, played by the
Dallas Wind Symphony under the direction of
Howard Dunn (Reference Recordings RR-
39CD). Switching to the Onkyo TU-9090 Mk Il
caused an immediate shrinking of the per-
ceived space occupied by the Dallas Winds.
This CD’s impressive dynamic range was con-

veyed by the FM Reference; the Onkyo, incom-
parison, was compressed, flat, and shrill. The

Revox B-260-S’s rendering of orchestral dynamics
seemed quite good at first, but sustained listen-
ing revealed that orchestral peaks could over-
load and compress the sound, with occasional
shrillness. (The particular B-260-8 under test
had more gain in its left channel, indicating
possible problems in it audio output section.}

The est also exposed differences among the-

tuners in midrange fidelity. Harry Connick, Jr's
voice took on a nasal, honky quality when
played through the Onkyo ("1 Don't Get

Around Much Anymore,” from When Harry

Met Sally. . ., Columbia CK 45319), The Mag-
num/Dynalab Etude tended to thin out Con-

nick’s voice, particularly in comparison to the
FM Reference The direct path (CD/DAC 1o pre-
amp) was closest to the sound of the FM Refer-

ence. Connick’s voice was close-miked; asa

result it was slightly over-resonant, with no
nasal emphasis, and greatly improved detail.

These vocal and spatial effects gave the FM
Reference a real advantage in large-scale choral
works. José Carreras’s voice was warm, close-
miked, and natural in timbre when heard over
the FM Reference (Misa Criolla, Philips 420
935-2, DDD). The Day-Sequerra positioned the
singer well in front of the chorus, which filled
my listening room wall 1o wall, Switching to the
Onkyo collapsed the image of the chorus,
shrinking it to the area between the two
speakers and moving it back to the rear wall,
Again, Carreras’s voice changed so much that
he seemed to be a different person from the
one heard over the FM Reference. Both the
Etude and Revox maintained the wall-to-wall
imaging, but without the vitality, warmth, and
depth heard with the FM Reference.

The upper midrange and treble were also
best represented by the FM Reference, as

- shown by Wynton Marsalis’s Standard Time

Volume 3: The Resolution of Romance (CD,
Columbia CK 46143). Over the FM Reference,
the bass drum was punchy, the cymbals had
definite sheen, the snares under the drumhead
were clearly audible, and Marsalis’s trumpet
was brash, gutsy,-and powerful, without be-
coming shrill or tearing your ears off. Switching
to the Onkyo, the drumheads became muffled,
the cymbals dul, the rumpet harsh and con-
stricted. The Etude’s tonal balance was more
similar to the source than is the Onky0's, but

_seemed more distant, less dynamic, and flat-

ter than the FM Reference’s.

What about dynamic range? I'm sure you can
guess. The FM Reference had already distin-
guished itself in terms of its transparency, bass
power, midrange clarity, tonal balance, and
high-end extension. Putting on Owen Reed's
La Flesta Mexicana (Flesta, Reference Record-
ings RR-38CD) answered the question. The
Snell B4, KSA-250, and FM Reference became

- asynergistic unit, reproducing the bass drum

with tremendous weight, authority, and wad-
cuiter dynamics. Notes just e:xploded out of
dead silence.

Conclusions
The Day-Sequerra FM Reference is truly a




~

“dream machine” with 2 sound new to the FM
medium. Its CD-like silence and extremely fast,
highly defined bass response have no peer
amorig FM tuners I've auditioned, and the stun-
ningly realistic portrayal of the human voice
must be heard to be appreciated. There is a
warmth and fullness to the sound; the ol
absence of white FM haze gives it a distinct
advantage, as far 45 I'm concerned, when com-
pared to other very-high-quality FM tuness. In

many ways, it is the realization of a dream: the

combination, in one FM tuner, of 2 powerful
RF frontend with a very musical audio output.

The FM Reference redefines the state of the
art in FM tuness. I won't be surprised if it
becomes the “FM Reference” for musicality
against which all new high-quality FM tuners
will be measured; it should ke top honors in
our own “Recommended Components.” For
those who want the ultitnate performance in
an FM tuner, this is the one to buy. S




