Modifications for the NRID-525 ... by john &, Tow

The HRD-525 Is one of the most popular of today's OX zigs
for the sericus SWL/DXer. It has not been recelved with gulite the
pame reversnces In the HW clircle, however. Some of its problems,
auch a8 the poar AGT action, background hlss, £llter bandwidthe,
and generated noisa, are remediable, The remedies do Lnvolve
some btechnlcal expertlise and wlll invalldate anyone's warrankty. I
shall begin at the oatpot and work my way forwarcd.

The audio response is oo wide. The lew 2nd is a bit boomy
and the high and 18 too high - allowlng too wuch of that 535 hiss
for my taste, The low end can be rolled off below 200 Ha by
replacing €2% (10 uF| on the IF AF Board (CAE-18%) with a 2.2 uF
tantalum capacitor. This change affecta only the
apeaker/headphone owtput — nek the 1line or record oukpuk .
Buitable R-C cosponenta for all of my modifications can be
purchased at Radio Shack. To roll-off at a higher frequoency (even
less bass), use a 1 uF Iinstead. ECS5B users may not like this
change s=lince Tero-beating i= not quite so =asy with the poor low
frequency responsoe resulting from this change.

The high end can be rolled off above & kMz by placlng a 470
pF ceramle capacltor on the bottom of the same board Exom pin 1
ta 2 on ICG, Watch lead dresa t& insore that yoo doan't ahark the
capacitor leads to other circult lands. This change will ba noted
on wach of the audlo outpute., The improvement ln speech quallty
ls gqulte notlceable. To lessen the hise even more, but on  all
outputs, you can parallel ©C54 (2200 pF) with a small ceramic
0.0047 uf capacitor.

The AGC has a too rapid attack timm, a large amount of
overshoot, and excessive demodulated audlo riding on the AGC
line. My cures were developed over the last 18 months - and are
surpassed in effectiveneas by the ESKAB AGC modification. But my
medifications are slmple to implement and involve IF AF Board
CAE-182. Replace R103 and R104, both SMD's which must be pried
lopse with a hobby knife while gently unsoldering them, with 10
kOhm 178 W or amallsr resistors. This slows the attack time.
Replace C77 (0.22 uF) with a 1 uF tantalum capacitor to further
slow Ethe attack and decay time. [f you want a blt less speed -~
try a 2.2 oF Instead. Flnally, solder a 1 uF tantalum capacitor
an  the bottom of the board frem pln 4 (=) to pin % (+) of I£9,
Theae changes will lower the audio distortion om AM as well @
improve the AGC rasponss tremendoualy. The EBEKAE (see address at
end) AGC modiflcation is still better - but harder to Implement.

The Eront end Eirst IF Ellter, FL1, ls too broad. ESKAB
suggests that It is 66 kHz wide at -60 db while they supply a 15
kHz width at -60 db B pole T0.455 HHz filter. The second IF''s
£irat £ilter, FLZ, 18 alsp too broad. EBKAE suggests that it lg
38 kHz wide at -40 db while they supply 3 12 kHz wide at =40 db
fllter. The replacement of FL1 Is stralght forward whille FLZ
requires the drilling of & conple of =mall holes (Some users have
replaced the stock FL2 with the stock WIDE filter; a blt more
difficult than the ESKAE modification.). The end result of
changing FL1 & FLZ lo unbelleveable. The {8+H)/H ratloc improved
by as much as 5 db over the stock receciver (ses table). There ia
ne Eree lunch - the tighter bandwidth renders the raceptisn of
narrowband FM much less than acceptsble while it langthans the
nofse Impulass much that the nelise blanker clircultry ls no longer
as atfective, 1 find these minor detrements Iin comparlisom to the
vast salectlvity improvements yielded by the changes.
Uitimate selectivity, =0 Important in worklng splits, is waatly
supecior to the wnaltered HRD., Additionally, & better use for the
FH mode will be given laterx.

ESKAE alse has the best approach to augmenting the JRC
filters for bandwldth selectlion. [ purchased & “Sharp 4 KHz"
fllter and board Erom ESKAB for my AUX position. What I recelved
was a small PC board with matching componenta and a CFJ serles
filter. The board included pins to permit lnserting It ln place
of a JRC filter. It yielded 4 flat passband, no more insecktion
loss than the JRC filters (same signal strength regardiesa of
pandwidth), &and a very professional appearing Installatlon. I
have meen what has to be done to put the excellent guallty
Collina flltersa on a 525's fllter boaxd. The axcassive
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modifications wof ‘the JRC board reguired to mount the Callina
filter stlll yield more attepuatlon and paseband fipple than 1
feel §s acceptable. Host installations of smid mechanical fllters
offer neither réscnating capacitance nor impedance matching. The
Ellter supplied by ESKaB, though not as good 5 £llter ultimately
as a Colllins mechanical, ls gulte agceptable ln oy application. 1
am afraid that the ultimate isolation of a good mechanical IF
Eilter would be wasted on the JREC fllter board becavsae of the
crosstalk and poor lsoclation. ESKAH has the best approach in
spreading the filters beatween the criglnal JRC board and the PLANH
detector board they offer. T have nob tried this approach yet.

The above modlflcatlons yleld a pecelver with selectable
bandwidths of 1.8, 2.2, 3.4, and 4.7 kHz & - & db, To regaln a
widar bandwidth for listening ko those clear channel staklons,
while: using an otherwises wasleass FH mode, la guoite simple. 1
found that by cuttlng the land from J28-13 te J30-5 on the
motherbosard Ethe FH mode would yield AM reception bypasging the
bandwith Ellters aa the original 'AUX' pesition did prior to the
lnstallatien of the additieonal £ilter. This added 6.8 KkHz
bandwidth as a possliblllty. The new 'AUX' position is marrower
tham the original becauae of the cascadling effect of the btwo
tighter reaplazement Flitears for FL1 & FL2.

The land to be cut carxles the signal from Lhe BW decodeazr on
the [F fllker board to the IF AF board to turn off the RGC and
turn on the FH detector aodio path doring FPM  receptlion. By
tnterupting the path, the AM detector and AGC will remain on When
the nw decoder senses the selection of the FH mode,
Unfortonately, the CPU still thinks you are using FM and ignores
the BREC swibtch. You will be stuck on AGC Slow only and either %
or L0 kHz depending on Ehe rescolution (10 or 100 Hz] selected for
U and DOWN alewWing. The keypad and frsguency knob Efunction
normally, a8 do the NB, PBET, and Noteh controls. The loss of FH
reception I Eind acceptable. A BPST toggle switch could be wired
actoss the land cutting and placed on the back panel if you want
to aglect the PH detection mode at some future Elme,

A sllght Improvement in signal feed-thru and 87N should
result  from completely disconnectlng the FM detecter Erom the
algnal path and power supply. This modification is difficult to
teverse, To effect thia change, =imply remove the SMD capacitor
©11 located near T2 and cut the land Eeeding Voo to IC10 and T1.

Te =lightly Lmprove the cecelver's abllity ko withstand the
detramontal effecta of IM and CM distortian, the front end
protectlon dlodes can be easlily removed. Slmply Lift one &nd of
Chl and €03 located on the WF Tune board CFL-205. Ee sure *+o
dlaconnect the anktenna when not in wse. IE you ace the least bit
concerpned abowt a strong lseal RF signal, lerawve the diodes in
placm, as they do cffer some Eront-end protection. 1 reconnected
mine afrer an vpexplained fallure of the decodlmg chip Ic=1 apd
two attached decoupling capacitors.

The back panel heat ls the result of ton wide an Lnput AGC
voltsge capability en the power kransformer. The brldae rectlfilex
cutput 1s +17 V. This has to ba Arcpped to the appropriate lLavela
by Ethe three voltage regulater ICs and the discrate VR alreouit
with a pass transistor. Two of the IC's, the pass transistor, and
the power transformer provide the back panel heat. Operatlng from
4 well regolated external D2 source of 12-13.6 ¥ will drop the
Power dlsslipation back there by about 8-10 Wakts plus the
transformer losses. I poW Gae 8 marine battery of gelled cell
construction (Mo Ilguid electrolyte or vent caps to leak onto the
floorl) and rated at 105 Amp-Hours to power nearly everythling In
my shack. 1 also use the sams battery on DMpeditions, It has only
beasn re-charged four times in the past year|l The WRD-535 wozkas
flavlesgly on DC ontll Ehe battery wvoltage drops to around 10.8-
11.0 ¥, 1In addltien, 1line noice 1 not s freguently a problem
with an exktecrnal dedicated ground and mo "main=® connecktlon.

I was pgipply not satisfied with the low audlc level
avallable at the front panel headphone jack. [E wvou uwse the
traditional minil-phones from your carcy aleng peztabla or the
lcom, Yaesu, or Kenwood communications hesdphonss then yoo know
how low the level ls, The aforementioned headphones have 8 = 16
Ohms impedance. A 100 Ohm realstor, A7 located on the front panel
mounted board CQB-40, limits the output to low I phones to a few
mi  mavimum. I[£ Yoo uss Ehe JRC headphones wlth thelr 600 GOhm




impedance you'll get azound 1% sW. Change R7 to 33 Ohms and the
maximuam level increases to around B0 mW., This has made listenlng
with my Icom HF1 or Koss HV=-1A haadphonas more sapjoyable. This
level Is not great enough to damage your ‘phones. At minimum
audlo level npo AC hum or noise is heard through the headphones.

To further Lnereasa audio cutput BEKAB auggests operating
the audle power ampllfler off of the unregulated powsr supply
instead of the +10.8 ¥ supply as 1t normally l&. This would
greatly increase the audic power and the power dissipation on
the audio/IF clrcufit board and most llkely reduce the awgdlo
distortlen te boobt. It should also increase the audio hum. I have
not tried this modificatlion.

I have ope area Yyet to addrass, The ©PU clock neioe
emmanating [rom the WRD provents the u=e of a losp antanna in its
vicinity. In fact, I have had te resort to remotely tuned lLaop
antennas (1 meter on & side) mounted outdoors to lUse Ethis
receiver., [ have even been asked, in the past, to take my radio
owk of Che DX tent while on DXpeditions because of Lts emlsslons.
To prove this, cimply place a simple AM portable - or even a Sony
ICF-2010 on LW/MW - near the operating NRD. The recelver eemits a
tremendous amount of clock hash. The top and bottom pancls would
Offer eclectroatatis (E field) shlelding (F they made good
electrical contact with the chassis. To improve this, I simply
sanded the paint ¢ff of the Inside covers arcund Ehe screw holes
using a fine emery cloth. This seems to be effsctive for redusing
some clock type silgnals. Check your receiver with an ohemeter for
centlnulty between the back panel and the edge of the palnted top
and bottom. You may not need to alter yours.

Huch of the interference is from the wvarlous cleck
oeclliators and thelr sub-harmonics. For exampls, Ethe main CPU
has & clock at 4,915 kHz - four times the 1228.8 kHz birdie the
recelver ¥s knmown for. oOther clock type signale Lnclude the 12.8
HHz PCHO reference, the § HHz front panel CPU, the 32.%xx kHeT
"clock" =ignal, and the absalute worst offender of all, the
fluorescent fisplay invertsr supply operating asrovnd 13 kHx. This
last =ource s horrendous, Just place a MW portable in the
vieinity of the Frant panel and listen)

Host of the true clock signals are HOS or C=MOS lewel. The
only exception Is the power inverter for the display's Cilament
and  the -35V supply, The flilamonts run the whole widkh of the
plastic frent panel and radiate the 1) kHz sguare wave and its
harmonles guite well, This is the =ource of the maicrity of the
hash. T have tried to decoupls the 9V mupply fasding the invertar
with ne improvement. The only Ilmprovement I have found fa by
cutting off the power to the lnvecter! This, of course, makes the
entlre display ge Blank regquiring you te remember the
Hodes/BW/AGC/Frequency settings, ete. | have found this cure to be
conditionally acceptabla.

¥ou can disable the inverter by cutting the wire geolng tao
the [zent panel display P/J-38-1 (+3 V) and splicing twe short
wires to  the severed ends. MNow connect the other ends. of the
Wwires Eo the unused normally closed contacts of the NHolse Blankex
switch. When the HE sWitch i3 now pulled out (Wide), the display
will go off and tha majority of the noise and hash yeur loop
antennas recelve will disappear as well. LCD and LED displays
have dlatinet advantages!

I enjoy my 525 now as 1 never did before. It is truely a DX
elg. I now ese my headphones directly connected to the 525 for
the mafority of my weak aignal OX¥ing. When conditions allow
speaker monltering, I either DX with a rather inexpensive 6. 5% 4
Ohm  auto speaker In a baffle or use an external awdle arplifler
and a RAadio Shack Hinlwmas 7.

I now have better and stecper selectivity cholces, a more
reapanaive AGC, cleaner audlo, bebter weak signal (8+M)/ /N catlo,
and practically no more backorpund hlss. The cost for all of
thase modlfications was less than the cost of one Collins Ellter!
The improvements have certainly helped edjacent channal
performance on MW with both a long Wire and & loop antenna. Write
Harm-Heyen Broers, a wvery helpful fellow DXer at ESKAH, P.0.B.
3dool, §-200 &4, Halmoe, Sweden for current prices and
avallablllty of the filters and AOC modification boacds.
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Test Conditlons

Signal Source: AN/URM=25D modulated by HEP-205A

(84N ) /N Heasurements made with AGC off, AM detection, RF galn =
max, AP gain = 10:00, Output taken at Speaker = @ Chm load
Recelver Input = 1 a¥ 30% modulated by 400 Hz

Bandwldth Heasurements made with AGC On; 1 u¥ (unmod) = reference
=6 db points found whem 2 uV Llnput applied, tune for reference
=60 db points found when 1,000 uV applied, tune for reference
=100 db points found when 100,000 uv applled; tune for reference
Bandwidth = difference between reference freguencles

[crude measurement technigue - but only method avallablel

Bandwidth Original Hedified
-EAb/ -EDAL (BeH )/ -6db/ <E0db/=100dh (S+H) /N
(k=) (db) (kHz) (db}
AUX 12.2/22.3 9.6 3.4/4.5/11.1 16.1
WIDE 5.7/8.3 10.8 4.7/7.8/10.0 15.3
INTER 2.2/4.2 12.4 2.2/3.8/6.1 17.2
MAR 1.8/3.5 13.5 1.8/3.1/5.3 18.1
FM Mode (Sme AUX) 6.8/13/ - >l
Note: -=100db BW not meascreable on unmodiEled 525
Modlfications:
1. Audio modlfications
2. Increase ACGC attack & decay Ltime
3, Decouple AGC
4. ESKAR FL1 & FLZ
5. ESKAR 4 kHz AUX fillter with board
6. ESKAR AGC modification
7. Cot FH detector (add wider IW)
8, Operate from Dattery
: 58 Increase headphone level
10. Decreasze radiated CPU clock nolse
11. Empley unused NB switch to lower display
inverter radlatlon
Senalbivity
MRED-525 - Stock ModiEled R-TLA R-8
Preamp On/OEE on/OEE
(av]
1 db BHH/H
Uge 7.105 HHz .o .04 -047.09 05/.13
BW INTER INTER 2.7 kHz 2.3 RHE
(AGC = OEE)
30% Mod 400 H=z
AH T.105 HMHz
1 u¥ LINE o
REC Qutput
S4+HSN 10 dhb 14+db 12/8 db 17/12 db
[BYHOH) E.5/4 db
Bl WIDE WIDE 4 kHz wWide (8 kH=)
[AGC = OLE)
B9 = 100 uv 100 uv 50 w¥ 110 wa¥
Selectivity

pandwidth & -6/-80 db (Shape Pactor)

Stock HWRD-525 Modified NRD=525
fATHS 14.5/27 kHz (1.9 3.2/6.8 kHz (2.1}
WIDE §.1/10.4 kHz (1.7] £.4/7.9 kHz (1.8
INT 2.4/6.8 kHE [Z.8) 2.2/4.3 KHz (2.0}
HAR 0.3/2.8 KkHz (9.3} 1.8/3.7 kHiz (2.1}
PH - -=-= R - 6.9/13.6 kiz (2.0}
BW B-B R-T1A

6.0 £.5/12,2 kHz (1.3)



