
Restoring Imported
Mechanical Filters
Is Your Aging Receiver Suffering From A Common Malady?

by Peter J. Bertini, K1ZJH

No doubt about it, my JRC NRD-515 is a keeper! I've
owned this classic receiver and the companion NSD-
515 transmitter for over 20 years, and I don't plan to

switch! Sure, there are newer receivers on the market sporting
many more features, and even a select with better specs, but no
one has offered companion receiver and transmitter packages
since the JRC twins were taken off of the market!

Photo 1: My JRC twins, although vintage classics, still reliably pro-
vide the backbone for my HF ham and SWL needs.

After a long hiatus from ham and SWLing activities, I've
recently had a renewed interest in pursuing my radio hobbies.
But, after listening and operating for a few days, signals seemed
to be a lot weaker than they used to be. Something wasn't right.
I blamed it on poor propagation; until I made a startling dis-
covery: Signals that were barely moving the S -meter using the
2.1 kHz and 600 Hz filter positions were S9 plus with either the
6 -kHz AM ceramic filter or 300 -Hz crystal filter selected. After
some quick troubleshooting, my fears were confirmed: The two
mechanical filters had become extremely lossy.

Nothing To Lose

Unfortunately, I couldn't find a source for replacement 600 -
ohm impedance filters the receiver was designed for; and as I
will show, 20 -year old new -old -stock filters from a dealer's back
shelves may not be a bargain, even if they could be found. These
were my alternatives: I could live with the degraded perfor-
mance, or I could adapt the receiver to use more modern 2 -kHz
impedance Rockwell -Collins torsional -mode mechanical fil-
ters. Rob, from Sherwood Engineering, was willing to tackle

the upgrades; or I could do them myself and just buy the filters.
Either way it would be costly, but I'd do it if I had to if it meant
saving my '515!

Mechanical filters use transducers to convert electrical ener-
gy into mechanical energy, and this energy is coupled through
precisely made metal disks that resonant at the passband fre-
quency. The action is not unlike a tuning fork, which responds
to a single frequency. At the other end of the filter, another trans-
ducer converts the mechanical vibrations back into an electri-
cal signal.

Photo 2: The JRC SSB filter (larger can) is seen in back of the small-
er ceramic 6 -kHz AM filter. The 600 -Hz CW filter, with the compan-
ion 300 -Hz CW crystal filter, is mounted on a plug-in "option board"

- which was removed when the photo was taken.

Care Is Needed

The increased insertion loss for this style filter didn't make
sense. Why? I decided to investigate to see if I could spot an
obvious cause for the problem. Unless you have some experi-
ence removing components from circuit boards, and don't mind
risking permanently damaging your mechanical filters, leave
the repairs or upgrades to a professional! Unsoldering the fil-
ters is tricky! I was careful, yet I managed to pull the plated -
through holes when removing the filters.

The filters can be opened for examination by lifting four metal
tabs that hold the metal cover to the base assembly. Use great
care here! The filter assembly is not fixed -mounted in the case
- once the cover is removed, the filter component is free to

8 / POP'COMM /April 2002 Scan Our Web Site



Ho$
Press!

by Dave Mange's, AC6W0

A practical guide to Mobile
DXing - an exciting, chal-
lenging and rewarding facet
of today's Amateur Radio!

Here's a sampling of
what you'll find inside:

.7 Lightning Preparedness

./ Tuning mobile HF Antennas
 Propagation & Mobile Ming
./ Mobile HF Antennas &Tuners
 The Language of Mobile Ming
./ The Versatility of Mobile PXing
/ Selecting & Installing Mobile HF Radios
/ Tools, Tactics & Techniques... and morel

L- ac cal Guide
ic

C(1

DXing

Photo 3: Opening the SSB filter reveals a gooey mass of decaying yel-
low foam adhering to the mechanical filter's transducers and res-
onator disks. The weight of the filter had compressed the gooey foam
into an almost "superglue"-like substance where the filter compo-
nents rested on the Bakelite base, destroying the filter's performance.

flop about, and is very easily destroyed if stressed or dropped!
It's only supported by thin wire leads connecting the filter to
the base terminals.

Photo 3 shows what was found when opening the 8 -pole
mechanical SSB filter. The filter was originally cradled in a
wrapping of soft yellow -colored foam rubber. Over time the
foam had gradually decomposed until it became a sticky mass
adhering to the resonator disks. Even the foam that still looked
like foam was extremely sticky and gooey, and was easily rolled
into a mass of chewing gum -like consistency. The filter was
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Photo 4: After using a solvent to melt away the old foam rubber, fol-
lowed by several rinses in pure isopropyl alcohol, the old filter is free

of contamination.

to the base. At first I thought this was done intention-
ally, but upon closer examination I found the "glue" was fully
decomposed foam. This was the primary cause for the severe
attenuation, just as our tuning fork example would be muted
when inserted into a vat of molasses.

I carefully picked away what foam I could by hand, and then
used flux remover (Tech Spray 1621-10S defluxer) to dissolve
the remaining foam, and to flush it away from the filter com-
ponents. Acetone may also work as a solvent here. Work in a
well -ventilated area when using these chemicals. The cleaning
was assisted by using a small artist's brush to gently wipe the
filter as it was soaking. For the final cleaning, the filter was thor-
oughly rinsed in pure isopropyl alcohol (Tech Spray 1610-P
cleaner/degreaser) and allowed to air-dry. Photo 4 shows the
SSB filter after cleaning. Similar steps were taken to restore the
600 -Hz mechanical filter. Photo 5 shows the 7 -pole CW filter
after cleaning.

Rebuilding The Filter

The foam must be replaced. All I had on hand was a thick
block of rubber foam salvaged from a shipping box; from this
I cut -to -fit some narrow replacement strips. Thin sheets of foam
are sold for replacement air conditioner filters. This material
- cut to size - might also serve as good replacement cush-
ions for the filters. Photo 6 shows how a layer of new foam is
placed between the filter and the Bakelite base. A second layer
of foam was formed inside of the cover to provide protection
for the sides, ends, and top of the filter. Once the cover is
replaced, the filter is again gently cradled in a loose blanket of
soft rubber -foam material.

Now the mechanical filters can be reinstalled in the receiv-
er, and proper operation verified. Note that the filter terminals
have E, G, E, P markings (Earth, Grid, Plate) that should line
up with the silk-screened legends on the PCB when the filter
is properly orientated.

A Common Problem?

I've heard this problem is common to other vintage receivers
using Japanese mechanical filters; it is not unique to the JRC
NRD-515. Opening and working on these delicate filters requires
some skill, and a smattering of luck, but when faced with the
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Photo 5: The 7 -pole 800 -Hz CW filter after cleaning.

chance of eking more life out an expensive component rather than
trashing and replacing it, why not? Newer, torsional -mode 2k -
ohm mechanical filters cost around $125 each, and would require
some added impedance matching networks to work with the '515.
2k -ohm crystal filters are also available and will do the job for a

Sherwood Engineering Inc.
1268 South Ogden Street, Denver, Colorado 80210 USA
web: www.sherweng.com
E -Mail robert@sherweng.com
(303) 722-2257 9 A.M. - 5 P.M. Monday - Friday
FAX (303)744-8876

Photo 6: Replacement foam is trinuned to fit and placed between the
filter elements and the mounting base, and inside the cover. When

assembled, the filter is again gently cradled in soft foam rubber.

similar cost. The '515 design inherently suffers from some IF
signal blow -by issues caused by unwanted coupling between the
SSB and AM filter inductors on the receiver board. Sherwood
Engineering can correct these problems, if the set is sent to them
for upgrades and modifications. There is quite a bit of work is
involved in these mods, and it isn't cheap.

How long will the new foam last? I don't know; but I suspect
at least several years if not much longer. But for now my prob-
lems are solved, and I am again actively SWLing and chasing
DX on the ham hands! 73!
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RX-350 NEW!
RX-350 is a full -featured HF DSP receiver for

today's demanding shortwave listener. 100 kHz -30 MHz.
Modern IF-DSP architecture accommodates 34 built-in
bandwidth filters. DSP automatic notch. and DSP noise

reduction. Flash ROM updateable via Internet file downloads.
Large LCD graphics panel for display of all receiver functions.

Selectable sideband/Sync AM, SAM, AM, FM, CW, and SSB
modes. Momentary SWEEP function shows band activity on LCD
screen. 128 memories. Timer and squelch activation circuitry.

12/24 -hour clock. Hi Z and Lo Z antenna inputs.
115/230 VAC or 13.8 VDC operation.
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RX-320 PC Radio
SWLing is a mouse click away. General

coverage HF from 100 kHz -30 MHz.
"Black box" receiver connects to your

PC via one serial port. Your PC provides
the operation horsepower. Download the
actual operating software from our web

site for a pre -purchase test drive.

302 REMOTE/ENCODER KEYPAD
Allows armchair tuning of the RX-350. Function
buttons allow operation of various receiver
controls. Direct frequency entry via keypad.

$139

$295
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(800) 833-7373

RX-340 "The Ultimate"
The Ultimate HF SWL receiver.

50 kHz -30 MHz. IF stage DSP. Sync
AM/selectable sideband, SAM. AM. SSB.

ISB, CW. FM. 57 bandwidth filters,
programmable AGC, built-in high stability

TCVCXO. Completely remote controllable via
RS -232 interlace. 115/230 VAC operation.

$3,950
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1185 Dolly Parton Parkway
Sevierville, TN 37862

Sales Dept: 8(8)-833-7373
Monday - Friday 9:00 - 5:30 EST

We accept VISA, Mastercard, and Discover

Office: (865) 453-7172
FAX: (865) 428-4483

Repair Dept.: (865) 428-0364 (8 - 4 EST)
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