illustration manual refers to one of the out-
put network coils being used for 40, 20, 15
and 10 meters. Also, the specifications say:
““(also operable on MARS and WARC
bands, where applicable).”’ But that’s it—
there’s no additional information in the
manual telling vou how to use the amplifier
on these bands. Also, you won't find the
10-meter input coil in the schematic
diagram! A call to Heath’s Technical
Service guickly brought the answers.

Enabling Operation on 10 M

This is a snap because everything is
already in place for 10-meter operation: the
input and output network coils, and the
required position on the BAND switch. (The
1{-meter position is not marked on the
front panel, however.) All you have to do
to get the SB-1000 working on 10 meters
is to cut the black wire that exits the input-
network enclosure and is attached to the
ground Iug secured by the PLATE tuning
capacitor reduction-drive mounting screw.
You can see this wire clearly on p 38 of the
illustration book. When you’re going to
operate the SB-1000 on 10 meters, just
remember to turn the BAND switch past the
15-meter position, or place a label on the
panel as a reminder.

WARC-Band Operation

Using the SB-1000 on the 12- and
17-meter WARC bands is somewhat of a
compromise, There are no input network
coils supplied specifically for those bands,
and the output network is not tapped for
these bands. As you can imagine, there also
are no BAND switch positions assigned for
these frequencies. But, you can operate the
amplifier on 12 meters by placing the
BAND switch in the 10-meter position and
on 17 meters by using the !5-meter posi-
tion of the BAND switch.

With my TS-4308 driving the SB-1000,
I could obtain rated amplifier power out-
put on 17 meters, but had to be satisfied
with a maximum of 500 W of power out-
ptt on 12 meters. I chose not to modify the
amplifier in any way to acquire greater
power output on 12 meters.

ALC Provisions

ALC voltage is available at the aALC OUT
phono jack on the rear panel. The ALC ADJ
control, immediately beneath the phono
jack, enables you to vary the amplitude of
the negative-going ALC voltage between 0
and 20 V. Instructions on setting the ALC
ADl control are given in the SB-1000
manual,

Commnents

Total construction time (inckuding 2%
hours for the four circuit boards) amounted
to about 22 hours, spread over a period of
several days. I encountered only two minor
mechanical faults. The ground lug wing nut
and one of the pi-network output coil nylon
spacers were improperly machined. The

Fig 3—Worst-case spectral display of the
Heath SB-1000 amplifier operating at

21 MHz with approximately 800 W output
power, Vertical divisions ara each 10 dB;
horizontal divisions are each 10 MHz. All
spurious emissions are at least 54 dB
below peak fundamantal output. The
$B-1000 complies with current FCC
specifications for spectral purity.

wing nut was drilled off-center and incor-
rectly threaded. One end of the nylon
spacer had been drilled out oversize,
untapped, and wouldn’t accept the no. 8-32
hardware. So, I used a no. 10-32 tap and
screw amd a larger lockwasher scrounged
from my junk box. Of course, replacement
iters can be obtained from Heath, but I
didn’t want to stop assembly of the
amplifier for something 1 could work
around.

Though the power-supply rectifier
assembly has transient-suppression capaci-
tors across each diode, no voltage-
equalizing resistors are used.!

The ac line cord supplied is designed for
use with standard 120-V outlets. [f you're
going to power the SB-1000 from a 240 V
ac line, the male plug on the supplied line
cord must be removed and a proper con-
nector (not supplied by Heath) installed.
Prepare for this by buying the proper plug
in advance.

When the plate-circuit parasitic choke is
installed, the instructions call for placing
the 3-500Z tube in its socket. Though
yvou're also warned to be careful in
handling the amplifier from that point on,
I chose to remove the “*bottle’* and return
it to its carton. I did this because at that
point, there’s still a bit of construction to
be undertaken, including the installation of
the rather heavy power transformer. I felt
safer handling the chassis without the tube
in place.

Some may consider the SB-1000 to be a
bit dated in that it is not specifically
designed with additional input-network
coils, output network coil taps and BAND
switch positions for the WARC fre-
quencies. But all you need to do to get the
amplifier running on those bands amounts

1See p 6-6 of the 1988 Handbook for information
an valtage-equalizing resistors.

to 2 bit of interpolation.

I find the SB-1000 to be a smooth-
tuning, quiet and stable amplifier. The
amplifier never exhibited any signs of
taking off for the nearest neighboring
nebula during protracted periods of testing.
I like the fact that the SB-1000 has a rela-
tively small footprint and uses a2 proven,
readily obtainable and inexpensive output
tube. The amplifier goes together easily,
operates well, looks good and has Heath’s
legendary support. You can’t ask for much
more than that.

The SB-1000 is available from the Heath
Company, Benton Harbor, MI 49022, tel
800-253-0570. Price class: $740.
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KENWOOD R-5000 GENERAL-
COVERAGE RECEIVER

Reviewed by David Newkirk, AK7M

“‘Sure, I've seen the ads for that R-5000
receiver. It’s just the receiver section of the
TS-440 transcetver!’’ 5 this true? Because
just about every new ham transceiver
includes a general-coverage receiver
nowadays, you’ve probably heard this
statement—or one just like it about the
general-coverage receivers offered by other
ham-equipment manufacturers—youzself,
If you buy an R-5000, are you getting the
receiver section of a TS-440, more or less?

Yes—and no. A no-options-added
R-5000 and the receiver in the TS-440 do
cover the same range: 100 kHz to 30 MHz.
(Both radios actually tune down to 30 kHz,
although their sensitivity drops off below
100 kHz.}) They both do have 100
memories, dual digital VFOs, and keypad
and rotary tuning. A no-options-added
R~5000 can hear the same signals a stock
T8-440 can hear, and maybe a few more:
The manufacturer’s specifications for the
R-5000 give it a slight edge over the TS-440
in FM sensitivity, and in AM sensitivity
above 150 kHz.

Because the R-5000 and the TS-440
receiver section are so similar, I’ll con-
centrate on their differences in this review.
1 suggest that you refer to QST’s TS-4408
Product Review for a rundown of TS-440
features.? Qur test R-5000 includes two
optional IF filters: the YK-88C (BW
500 Hz at ~6 dB) and the YK-88A-1
(BW 6 kHz at —6 dB). The R-5000’s
optional 108-174 MHz VHF converter—
the VC-20—was not tested.

Recelving Scheme

The R-5000 is a multiconversion
superheterodyne receiver. For all modes
except FM, it uses double conversion (1Fs
of 58.1125 and 8.83 MHz). During FM
reception, triple conversion is used (IFs of
$8.1125 and 8.83 MHz, and 455 kHz). (The

2T. Miller, "'Trio-Kenwood TS-4408 HF Trans-
ceivar,” Product Review, QST, Dec 19886,
pp 41-43 and 47.
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Table 2

R-5000 Step Span and Tuning Rate versus Mode
Mode AM

STEP key off on

Tuning step 1 kHz 100 Hz

Per rev of tuning knob 20 kHz 50 kHz

USB/LSB/CW/FSK M

off on off on
10Hz 100 Hz kHz 2.5kHz
10 kHz 50 kHz 100 kHz 50 kHz

TS-440 uses triple conversion for all modes;
its [Fs are 45.05 and 8.83 MHz, and
455 kHz.) Aside from a few small modules
that use surface-mount devices, most of the
R-5000°s components are through-hole
mounted on single- and double-sided cir-
cuit boards.

Tuning Methods and Mode Selection

The TS-440 and R-5000 are billed as
having ‘‘dual digital VFOs> and 100
memories. In fact, their VFOs—neither
dual nor digital, as explained earlier in
QST —are actually far more flexible than
mere dual VFOs could ever be: They are
tunable memories that store frequency,
mode and antenna selection. The remaining
100 memories also store frequency, mode
and antenna selection, but they are not
tunable.* The R-5000’s MODE/KEY keypad
and M>v, SCAN, CLEAR, YFO/M, M IN and
ENT keys function identically to those on
the T'S-440 transceiver. Unlike the TS-440,
the MODE/KEY keypad also allows selection
between two antennas.

The span of the R-5000"s tuning steps
varies with mode and with the status of
STEP (see Table 2). In the TS-440, the
tuning-step span is fixed at 10 Hz for LSB,
1JSB, CW and FSK, and 100 Hz for AM
and FM. Unlike the TS-440, the R-5000

3D, Newkirk, "View: DigiVFG,” Technical Cor-
respondence, QST, Sep 1987, p 43.

4The R-5000°s 100 nontunable memaries can
store an additional datum: Whether or not a
particular memory channel is to be “locked
out''—passed over—during mermory scanning.
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does aot inciude a receiver-incrementat-
tuning (RIT) control.

In both the R-5000 and the TS-440,
switching between LSB and USB does not
require retuning. The R-5000 and TS-440
control programs differ somewhat in how
they handle sideband selection across the
HF range, however. The R-5000 does not
interfere with your choice of L.SB or USB,
no matter where you tune. Not 30 with the
TS-440; If you have selected LSB below
9500 kHz, the TS-440 switches to USB as
vou tune across 9500 kHz from below. if
you have selected USB above 9500 kHz, the
’440 changes to LSB as you tune across
9500 kHz from above! In practice, this
guirk causes no hardship: You need only
switch the 440 back to the desired mode
and keep tuning. {Curiously, this mode
shift doesn’t occur if yvou rock back and
forth across 9500 kHz with the *440°s riT
control.)

Second-IF Filtering

In both the R-5000 and T'5-440, second-
IF filtering begins at 8.83 MHz with a
monolithic ¢rystal filter (6 kHz wide at
6 dB; shape factor of 3).° No factory
option is available to improve this filter in
the TS-440, but the R-5000 allows replace-
tnent of this filter with the optional
YK-88A-I (same --6 dB bandwidth, but a
shape factor of 2). Adding the YK-8BA-I

5Both radlos use wide (tens of kHz) “‘roofing”
fiters at their first IFs; adjacent-channel
selectivity is achleved by filtering at their
second and third [Fs.

makes the R-5000"s 6-kHz selectivity con-
siderably tighter than that of the TS-440,
This is particularly important when
listening to shortwave broadcast stations,
which operate on channels spaced 5 kHz
apart.

The TS-440 does its CW filtering, and
some SSB and AM fijtering, at 8.83 MHz.
All of its FM filtering, and the remainder
of its SSB and AM filtering, is done at
455 kHz. The R-5000 completes its CW,
AM and SSB filtering at 8.83 MHz, using
435-kHz filtering for FM only.

The R-5000"s 8.83-MHz filtering scheme
is unusual in that narrower filters are
brought into operation in serfes with wider
filters. The narrower the handwidth, the
more filters there are in series. In addition
to the YK-88A-1, three optional filters are
available for the R-5000. These are the
YK-885N (1.8 kHz), YK-88C (500 Hz) and
the YK-88CN (270 Hz). The R-5000 has
space for mounting gny two of these latter
three filters, The R-5000 Instruction
Marnual warns us to refer installation of
optional filters to qualified service
personnel, If you want to find out how to
install the filters, you have to buy the
R-35000 Service Manual.

RF Inputs

The R-5000 allows selection between two
antennas by means of ANT 1 and ANT 2
buttons on the MODE/KEY keypad. The
ANT 1 input is an S0O-239 coaxial jack
intended for use with antennas fed by
means of 50-ohm coaxial cable. The aNT
2inpat is a set of three binding posts that
allows wire connection to a 50- or 500-ohm
anienna (not both at the same time). The
TS-440 has only a 30-ohm antenna input;
it’s an S0-239,

The R-5000’s RF attenuator is an
expansion over that of the TS8-440. The
*5000 offers relay-switched attenuation
values of 10, 20 and 30 dB; the TS-440
includes only a one-step (20-dB) attenuator.

AF Qutputs

Like the TS-440, the R-5000 has an
internal top-mounted speaker, and
external-speaker and headphone facks. In
the panel position occupied by the MiC
jack on the TS-440, the R-5000 has a fixed-
level REC jack for connection to a tape
recorder. (This function is duplicated,
although not so handily, by the TS-440's
AFSK OUT jack, and pins 3 and 4 of its
ACC 2 jack.)

Clock/Timer

The R-5000 is billed as having two clocks
on board. Because setting one of these
clocks can affect the time displayed by the
other—and becaunse only one clock can be
displayed at a time—it's probably more
accurate to say that the R-5000 has two
programmable displays for one clock,
Clock 1 can be used as a timer to turn an
outboard device on and off. The timer’s



Table 3

Kenwood R-5000 Receiver, Serial No. 8020070

Manufacturer’s Claimed Specifications
Frequency range: 100 kHz to 30 MHz.

Meodes of operation: ASE (AM), J3E (LSB,
USB), A1A (CW), F3E (FM), F1B (FSK).

Receiver sensitivity (USB/LSB/CWIFSK for a 10-dB

[signal + nolse]/noise ratio, 2.4-kHz filter):
100-150 kHz: less than 2.5 V.

150-500 kHz; less than 1 uV.

500-1800 kHz: less than 4 uV.

1.8-30 MHz: less than 0.25 xV.

Racaiver dynamic range: Not specified.

Receiver sensitivity (AM for a 10-dB

fsignal + noise]/noise ratio with &-kHz filter and
a test signal 30% modulated by a 1000-Hz tone):

100-150 kHz: less than 25 pV.
150-500 kHz: less than 10 pV.
500-1800 kHz: less than 32 gV,
1.8-30 MHz: less than 2 aV.

Receiver sensitivity (FM for 12-dB SINAD):
1.8-30 MHz: less than 0.5 uV.

First IF rejection:
100-1800 kHz: More than 60 dB.
1.8-30 MHz: More than 80 dB,

Notch filter attenuation: More than 25 dB from
500-2600 Hz.

Squelch sensitivity, 1.8-30 MHz;
AM/USB/LSB/CWIFSK: less than 2 V.
FM: less than 0.32 4V.

Frequency display error: Lass than + 10 PPM,
S-meter calibration: 89 = 25 uV.

Audio outputs:

External speaker, 1.5 W into 84 load,
{10% distortion).

REC jack, 300 mVY across 4.7-kQ load
(at 1 mV input with 30% modulation in AM
or 3 kHz deviation in FM).

Clock accuracy: Better than £ 60 s per month,

Color: Gray

Measured in ARRL Lab

30 kHz to 30 MHz, with
reduced-sensitivity below 100 kHz.

As specified.

Not measured.
0.5 gV at 450 kHz.
1.3 xV at 1000 kHz.
0.19 pV at 3500 kHz.
0.15 pV at 14 MHz.
Receiver Dynamic Testing -
Minimum discernible signal (noise
floor), (dBm), 500-Hz filter:
450 kHz: ~129.0
1000 kHz: ~119.0
3500 kHz: - 136.5
14000 kHz: - 138.0
Blocking dynamic range (dB):
450 kHz: 129.0
1010 kHz: 131.5
3520 kHz: 126.5
14020 kHz: 128.0

Two-tone, 3rd-order intermodulation
distortion dynamic range (dB):
450 kHz: 96.0
1000 kHz: 95.5
3520 kHz: 98.5
14020 kHz: 99.0
Third-order input intercept (dB):
450 kHz: 15.00
1000 kHz: 24,25
3520 kHz: 11.25
14020 kHz: 9.50

Mot measured.

1.1 aV at 450 kHz.
2.5 4V at 1000 kHz.
(.39 xV at 3500 kHz.
0.29 uV at 14 MHz.

(.26 pV at 26 MHz.

86.5 dB at 1 MHz.
91 dB at 14 MHz.

35 dB at 750 Hz.

Not measured.
At 29 MHz: min 0.1 gV,

max 0.65 pV
As specified,
aV for S8 reading:
450 kHz: 90
1000 kHz: 228
3500 kHz: 32
14 MHz: 22

2.23 W at 10% total harmonic
distortion.

Not tested.
As spevified.

Size (height, width, depth): 42 x 11 x 12 inches {includes projections).

Weight: 12.3 Ib.

normally-open and normally-closed relay
contacts are accessible via the 7-pin DIN
REMOTE connector on the R-5000’s rear
panel. As the timer cycles, it turns the
receiver on and off; there’s no way of
defeating this, short of modifying the timer
circuit,

Multifunction Display

Ag it comes from the factory, the
R-5000’s fluorescent-tube display resolves
frequencies to 10 Hz. (The display on
a stock TS-440 resolves frequencies to
100 Hz; you must cut a wire to enable its
10-Hz display.) Where the TS-440 displays
RIT or XIT offset, the R-5000 can display
the time (HH:MM) of one of its clocks.
(This part of the display is switchable
between Clock 1, Clock 2 and off.) The
R-5000°s fluorescent tube also displays
memory channel numbers (an added dot
here indicates that a given channel is [ocked
out of scanning): scan, timer and step
status; and which VFO (A or B) is in use,
Even with the R-5000 turned off, the time
kept by one or the other of the two clocks
can be displayed. [f clock display is enabled
with the R-5000 off, the memory-channel
digit field indicates which clock has been
selected (CI or C2).

Two degrees of display/S-meter-lamp
brightness can be selected with the R-5000"s
oM switch, The brightness of the
receiver’s various LED status indicators is
not adjustable.

Power Supply

Unlike the TS-440, the R-5000 comes
with an ac-operated power supply—
inboard. Its power consumption is 40 W
at 120 V, and the operating voltage is not
adjustable. An optional dc connector kit
is available to allow energizing the receiver
from a 13.8-V (nominal), 2-A dc source.

The R-5000 preserves its clock, YFO and
memory information by means of a
rechargeable NiCd battery. (The TS-440
uses a lithium cell for backup.) The R-5000
Instruction Manual says that the fully
charged battery should last for about
10 days without recharging.

Additionai Rear-panel Connections

In addition to the ANT { and ANT 2 con-
nectors discussed earlier, the R-5000’s rear
panel also contains a REMOTE connector,
an ACC jack (for use with the optional
IF-232C computer interface unit), cutouts
for VHF antenna and dc power connectors,
and the external-speaker jack. The
R-5000"s REMOTE connector, a 7-pin DIN
jack, allows connection of an external
device (for exampie, a tape recorder) to the
receiver’s timer-relay contacts. Receiver
muting can be accomplished by grounding
& pin at this connector, (Did you ever try
to find a 7-pin DIN plug at your local
electronics store? The R-5000 package
includes a receiver, a power cord, an
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instruction manual and a warranty card.
The TS-440 package includes a transceiver,
a dynamic microphone, a dc power cable
assembly, a calibration cable, a 20-A fuse,
a knob, an instruction manual, a warranty
card—and a T-pin DIN plug.)

Additional Options

{n addition to the crysial filters, VHF
converter and dec connector kit mentioned
earfier, optional accessories for the R-5000
include an [F-232 RS-232-C interface, a
mobile mount, several choices of head-
phones and a voice synthesizer unit.
According to the R-5000 Instruction
Manual, the voice synthesizer announces
only the frequency shown on the R-5000"s
display.

Iastruction Manual

If the mission of an instruction manual
is to provide detailed instructions to a
purchaser on how to run an appliance, the
R-5000 instruction manual is excellent. If,
as many hams are, you're interested in what
goes on inside the radio, forget it! The
manual includes neither a block diagram
nor schematic of the R-5000, and you're
told to refer all servicing—including the
installation of IF filters and other inboard
options—to qualified service personnel.
The R-35000 Service Manua! covers the
innards of the R-5000 in great detail, but
a sticker on the front of the book enjoins
you not to install any inboard options,
including crystal filters, yourself: Have the
job done by qualified service personnel. On
the other hand, the TS-440 manual contains
quite a2 bit of information on internal
modifications performable by a TS-440
owner. In my opinion, hams who purchase
an R-5000 should be able to obtain crystal-
filter-installation information without
buying a service manual: kKenwood
obviously considers radio amateurs quali-
fied to take the covers off their trans-
ceiversl

Rough Edges

Although the R-5000 can be muted for
operation with a transmitter, no means are
provided for injecting CW sidetone into the
audio chain! During CW reception, you're
stuck with an 800-Hz receiving pitch if you
want the R-5000"s frequency display to be
accurate with a signal tuned at 1F center.
In the TS-440, this pitch can be lowered to
400 Hz by cutting a diode; neither the
R-5000 instruction nor service manuals
hints that there may be a similar diode in
the R-5000.

As does the stock T5-440, the stock
R-5000 emits beeps (or Morse letters) when
any of its momentary-contact control
buttons is pressed. The R-3000 Instruction
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Manual says nothing about adjusting the
level of this noise; the TS-440 manual does,
The R-3000 Service Manual shows qualified
service personnel how to adjust VRE (on
the IF board) to vary the level of (or, as
in my case, eliminate) the beep.

The R-5000 runs very warm. There are
ventilation holes on the cabinet top and
bottom, but communication between these
is poor. After several hours of receiver
operation, all metal parts inside the receiver
are hot to the touch, including the IF filters,
Even the tuning knob gets warm!

The R-5000 comes with a detachable,
two-wire, polarized ac cord. This cannot
be replaced with a three-wire cord because
the chassis connector has only two pins.
Both replaceable fuses—inside the box—
in the R-5000 appear after the power trans-
former; if one of these blows, who you
gonna call? You guessed it: qualified
service personnel! The R-5000 Service
Munual shows what appears to be a fusible
link in the power-transformer primary—
in the neutral side of the ac line!

Oun-the-Afr Use

Having had experience with receivers
{(ICOM IC-R71A, Japan Radio Company
NRD-525) in which all memories are
tunable, 1 thought—before turning on the
R-5000—that Kenwood’s non-tunable
memory scheme might drive me to distrac-
tion. Guess again! The R-5000’s provisions
for VFO/memory agility are well-thought-
out. The non-tunability of the memories
comes across merely as a design
variation—not as a hindrance.

The R-500(0°s aGC switch has two
positions: FAST and sLow. The R-5000"s
AGC attack is fast enough to be reason-
ably free of popping on strong CW signals
(test signal: W1AW, 0.6 mile away). Espe-
cially at the sLOW setting, noise pops and
strong signals occasionally cause overly
long AGC recovery, however. {The circuit
can be reset by switching briefly to FAST.)
Because of this, the R-5000 Instruction
Manua! vecommends the FAST AGC
setting for rapid band scans.

The R-50001s S meter is calibrated in 8§
units {to 60 dB over S$91), microvolts and
millivolts. Despite the Service Manual’s
statement that *‘the S meter of the R-5000
is superior in accuracy and linearity to
previous roodels in the 1.8 MHz to 30 MHz
range. ..,”” meter calibration varied signifi-
cantly {see Table 3). Despite this variation
in absolute accuracy, the refative accuracy
of the S meter is good. For indications
above 89, a 10-dB signal increase produced
a 10-dB increase in the meter indication
with little ervor, The S meter reading varies
greatly with modulgtion during AM
(rectification) detection of full-carrier

signals—an undesirable characteristic even
in a relative S meter, During heterodyne
reception, however, the meter works just
fine.

The R-5000 has two noise blankers: one
for short-duration pulses (such as those
comumon to ¢ertain species of line noise),
and the other for longer puises {the Soviet
over-the-horizon radar, for example).
Blanker threshold is adjustable. Both
blankers do suppress or reduce their
intended targets under some conditions,
but results vary with the characteristics of
the interference.

Using AM detection with the optional
YK-88A-1 filter, the R-3000 sounds great
during reception of medium- and short-
wave broadcasters. Narrow-band FM
reception is solid, too. With its stock
2.4 kHz (YK-889) filter selected, the R-5000
also does a first-rate job on CW, 83B, and
AM signals received as SSB. During weak-
signal C'W reception with the YK-88C
{500-Hz) filter, however, I hear what scems
to be significant intermodulation distortion
somewhere in the audio chain. This results
in fuzzy audio during reception of CW
signalis close to the background noise level,
making them harder—-and unpleasant—to
copy.

On HF, only one station caused notice-
able overloading effects in the R-5000:
WIAW, 0.6 mile away from my location.
Within 10 kHz of WIAW, 1 heard
obtrusive blocking (desensitization). Within
+1.5and --0.75 kHz of WIAW, blocking
was masked by hiss—possibly because of
phase noise. RF IMD products were
minimal compared to these blocking and
noise effects.

Conclusion

Table 3 lists the results of how the
R-5000 fared on the test bench. Uneritical
ears may f{ind the basic receiving
performance of a stock R-5000 to be nearly
identical with that of the stock TS-440
transceiver. The addition of the same
optional IF filters to both radios improves
their performance more or less equally,
Adding the YK-88A-1 filter puts the R~5000
in the lead for reception of AM signals,
Beyond this selectivity improvement, the
R-5000 pulls farther into the lead with
features not included in the TS-440: a
clock/timer, dual noise blankers, antenna
and tuning-step selection, and an optional
VHF converter. Bottom line: The R-5000
takes the already good TS-440 receiver and
significantly increases its utility.

Manufacturer: Kenwood LUSA Corp,
2201 E Dominguez St, Long Beach, CA
90810, tel 213-639-4200. Price class:
R-5000, $950; YK-88C filter, $80:
YK-88A-1 filter, $80. R



