
Alltri C. Ward KA5N
6855 Hiway 290 East, Apt. 4}4

Austin TX 78723

A Brasspounder Improves
Heath's H R-1680

- add a crystal CW filter, bfo, noise blanker, and more

Photo A. Top interior view of the HR-1680 shows the new
bfo board (near middle of bottom board) and new con
necting wire to pilot lamps (upper right).
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The Heathk itw HR-1680
is a di stinct rarity: a

ham-bands-only receiver in
kit form for a tad more than
S200. It is a fine piece of
equipment and is almost
the answe r fo r a low
budget station. Why a l
most? Low budget usuall y
means CW using a home
brew or swap-meet-special

transmitter and low power
at that. The SSB capabili
ties of the HR-l 680 are
good , but CW is sort of
tacked on. What the HR
1680 need s is a narrow CW
filter, and a bfo p laced cor
rectly fo r CW opera tion ,
and maybe even a no ise
blanker. It so happens t hat
Heat h mak es t hese ite ms

for other products in their
line, and for a reasonable
price.

I hate modifications that
wreck the appearance of a
piece of gear and reduce
its resale value to zero.
Many modifica tio ns not
only prove to be far less
usef u l than t he a ut ho r
promises, bu t unfortunate
ly, irreversible . This art icle
de scribes how to add a
crys ta l CW filt er, bfo. no ise
blanker, and a coup le of
o the r worthwhile modifica
tions to yo ur HR-1680 with
o ut having to attack the set
with drill s, saws, a nd other
sha rp ins t ru me nts . All
mod ifica tions are reversi
ble, requi re a minimum of
rewiring, and the drilling of
one little hole on one cir
cuit board. Purists can at
tach the bfo board to the
AUD/REG board with silas
tic rubber.

Modifications
The modifica tio ns will

be presented in the fo llow
ing o rder;
1) c ha nging the dial lamps
to reduce vo ltage regul a
tor heating; and to a type
more readil y avail able.
2) modification of t he spin
ner knob fo r 1-kHz resol u
tion;
3) add ition of an SBA-3Ol -2,

4OQ-H z crystal filter ;
4) addition of a separate
bfo fo r CW; and
5) addition of an 56-104-1 ,
no ise blanker.

The c rystal filte r and
no ise blanker are housed in
a small u t il ity cabi net
(Radio Shack 270-253 is an
ide al size), o r they could be
f itted into t he HR-1681
speake r cabinet if desired .
The bfo bo ard is attached
to the HR·1660's AU D/REG
PCB. Total cost o f a ll mods
sho u ld be about $75.

Pilot Lamps
At this writing, I have

been using my HR-l680 for
over two years without any
com ponent fail ures, and
t his mod may be due in
part to something that an
noyed me no end when I
discovered it. The pilot
lamps in the HR-1680
o perate from t he regulated
supply. This represents two
Watts of u nnecessary pow
e r fo r the regula tor series
pass transistor (Q201) to
handle, and causes its heat
sink to reach to over 100°C
after only a few minutes of
operation. Besides, no body
see ms to stock type 181 3
bulbs.

The solut ion is simple:
Disconnect the red wire
supplyi ng 13.8 vo lts to the
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ha d t o keep t he p rice
down. He ath make s two
400 ·Hz filt er s , th e
SBA·301·2 a nd the newer
SBA-401·1 . As far as I can
determ ine, t he filters a re

Fig. 2. In a commcn-emnter
bipolar amplifier, the volt
age gain of a stage with an
un-bypassed emitter resis.
tor is approximately the
rat io o f the collector re sis·
tor to the emitter resistor:
Cein » R2/R1 . This relation·
ship holds over one or two
decades (sometimes more)
assuming that the gain of
the transistor ;s adequate
for the bandwidth of in
terest. As an example, con
sider a phase-sp litter circuit
where R1 = R2 and the
gain is unit y. In the emoti
fier used in this article, R1
= 470 O hms and R2 =
2200 Ohms . R2/R l
2200/470 = 4.68 or 4.68 x
20 log 10 = .6 70 x 20 =
13.4 dB. Naturally, when
10% components are used
the approxima tion suffers.

,
....0 Ot-

."

,...,

Photo B. Front view of modified HR.1680 (with completed
filter-blanker on top} sho ws details of modified spinner
knob.

c rements wit h one .625
kH z inc reme nt left ove r.
The co nst ruc t io n sounds
ter ribl e , bu t it works fine.
See Pho to B.

Crystal Filter and Amplifier

Anyone who has ever op
erated CW must su re ly
ha ve desi red " sing le-signa l
reception." The audio filte r
of the HR-1 680 does not
ha ve a nyt hi ng like the
needed se lectiv ity. I feel
sure t hat the people at
Hea th know this, bu t they

prope rly adjus ted , the
HR-1680's dial is reason
ably linea r, but there a re
ca lib ra t io n marks o nly at
every five kHz . It see me d
t hat the spi nne r knob
cou ld be inscribed to g ive
at least one-kHz markers. 1
spent a bout a week of foo l
ing a round a nd g lui ng
pieces of ca rd bo a rd to the
spinner . To spare you the
cussi n' . I found that each
re vo lu t io n of t he spi nner
was equivalent to 15.625
kHz o r 23 .04 deg rees of a rc
per kH z. It does no t ta ke a
mathemat ician to see tha t
t here is no wa y to ca lib rate
t he spi nner in a who le
numbe r of o ne-k Hz in
c re me nts. After spend ing
all that time, I was not
about to give up. I re
moved the ski rt from t he
sp inner and glued a th in
flat p la te (a 3Vi-inch d i
a mete r d ia l p la te from a n
o ld stereo re ceiver) to t he
back side of the spin ner
knob. I the n sc ribed lines
on the p late to make pies
of 23.04 degrees, and when
I ra n out of plate, I
stopped. I then fi lled t he
scribed lines wi t h black ink
a nd coated t he pl a te wi th
clea r na il po lish (ac rylic
spray m ade t he ink run).
Now the sp inner is ca li
b ra ted in o ne k Hz in-

Fig. 1. Filter-blanker interface schematic diagram.
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pilot lamps. Run a new wire
a cross the top of the
chassis and co nne c t it to
the junction of D1, D2, and
C2 at one e nd a nd the lamp
sockets at the other. Arch
the wire up a nd ove r and
avoid getti ng it too close to
the vfo (see Photo A). Re
move t he two type 1813
bu lbs and rep lace them
with type 1819 bulbs (28
volts, 40 rnA). The new
lamps will provide just
about t he same amou nt of
light, you wi ll save 120 mA
of to t a l c urrent, a nd t he
re gul ator will now opera te
at a rea sona ble tem per
ature even whe n we bor
row 50 rnA to operate t he
c rys ta l filter amplifier and
the noise blanker.

A small drawback exists
with this modificat ion: The
lamps won't light w hen ex
te rna l power is use d . If you
use externa l power ve ry
often, you m ight wa nt to
install some sort of switc h
ing a rrangement. My feel
ing is that if you are re a lly
on emergency power, can
you afford those wasted
Watts? Buy a flas h light.

Spinner Dial
A no t her t h ing t ha t

bothe red me a bout the
HR-1680 was the d ial celt
bration . When t he vfo is
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Fig. 6. MODE switch ar
rangement. (a) Original wir·
ing. (b) After modifications.
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Mota-Toolw o r to score t he
fo il with an x-actow knife
and peel off the unwanted
foil. ra ther than to do all
the things invo lved with
etching. I used a Moto
Toolan the board that I
built and it took less than
an hour to produce a co m
pleted bfo.

The crystal and the FET
are on t he component side
of the board (Fig. 5) and
holes are drilled for their
leads . All other co m po
nents a re on the foil side
and no holes a re req uired .
Use a leftove r PCB pin
(Hea th pa rt 432-1 21) for the
13.8-vo lt co nnec t ion.

Th e completed bfo
board is mounted to the
AVO/REG board using 4-40
hardware and one v. -inch
standoff . A sma ll cle a r
ance hole must be drilled
in the AUD/REG board just
to the right of the connec
tor sockets (viewing com
ponent side) that are below
the existing bfo crysta ls
(see Photo C). The exact
loca tio n of the hole de
pends on you r board, but
the main idea is to have the
new crystal sn ug against
Y205 (and upsidedown) so
as to crea te a compact pig
gybac k fi t.

Solder a sma ll piece of
bare wire fro m the new
crys ta l to Y20S in t he same
fashion as was done fo r

R1. Details o n gai n ca lcu la
tion are shown in Fig. 2.
Wi th the values indicated ,
the first stage gain is ap
proximately 13.4 dB (volt
age) and this re sults in uni
ty gain through the filter
ampl ifier combination .
The nice thing about thi s
circuit is that there is
no th ing to tune. The filter
a nd its amplifie r are
mounted o n a piece of cop
perclad boa rd using the
boa rd fab ri cation method
o ut lined in the bfo sec tio n.

Rio
To o b ta in m a xi m um

benefi t from the crystal
filte r, the bfo need s to pro
vide a beat note of about
750 Hz to be with in the
bandpass of the HR-1680's
audio fil te r. The frequency
of the bfo should be 3395.4
kHz (filter center frequen
cy), plus or minus 750 Hz.
Several solut ion s s u g
gested themselves, but I
wanted to re ta in full SSB
ca p a b ilit ie s; so , fooling
with one of the ex isting
bfos was out. I built a new
bfo usi ng a 3395 .7-kHz
crysta l (Heath p art number
404-549, abou t $5.70) in a
s!ightlv modified copy of
the HR-1680 bfo c irc uit
(See Fig. 3). The tr imme r
(C2) a llows the crystal to be
pul led upwards in frequen
cy by as m uc h as 700 Hz, so
you can p lace the bfo sig
nal fo r t he most pleasing
tone or to fit the peak of
the audio filte r. The injec
tion level is the same as the
original bfo's and the new
bfo works as well as the
original. If you don't ca re
about SSB, you can just
pad the USB-CW bfo dow n
to the correct frequency.

The new bfo is built on a
piece o f sing le-sided cop
perclad board. The fo il pat
tern shown (Fig. 4) shou ld
be foll owed ra ther c lose ly
so the fini shed boa rd will
f it pr op erl y o nto t he
AUD/REG board . f or small
one-of-a-kind PC boards, I
find that it is faste r and
eas ie r to grind off the un
wanted foi l wi th a Dremel
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o rder to perfor m correct ly.
I used a ci rc uit that I found
in Ama teur Radio Tech
niques by the RSGB for the
filter amplif ier. The ampli
fier has a gai n stage fo r in
put to the filte r and an
emitter-follower output
(see Fig. 1). It does not use
any inductive components,
but it a llows fo r a proper
match into and o ut of the
filter. The gain of the input
stage is set by selecti ng t he
val ue of emitter resistor
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Fig. 4. PCB layou t.

o

..,
"' 1

1""~ Yl -=.. " "
" I ,

r ..
Fig. 3. Bfo schematic d iagram.
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t he same, and the diffe rent
pa rt numbers reflec t t he
addit ional co ils, diodes ,
e t c. . inclu ded in th e
SBA-4Q1 -1 for use in the
SBA-104A transceiver. I am
sure that either one would
work . Buy the cheaper
SBA·301·2.

The crystal filter has
some insertion loss which
must be made up, and it
must be presented with the
cor rect (2k Ohms) input
and o utput impedance in

Fig. 5. Component location. Note: crys tal and FET are
mounted o n the component side. A fl remaining com
ponents are mounted o n the fait side.
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Photo C. Component-side view of AVD/REG board with new CW bfo board attached.

Parts List
Cl-47-pF silver mica
C2-15-60·pF ceramic trimmer (Erie 528 type)
C3-33·pF silver mica
C4- 330·pF silver mica
C5-1().pF silver mica or ceramic
C6,7 -.01 ceramic disc, 100 volts
Rl-47k, y, Watt
R2-330 Ohms, '/4 Watt
R3 -1.5k, Y. Wall
Ql-2N3819 or similar Junction FET
Yl -3395.7·kHz Heath part 404·549

Y203 and Y204 during the
o rigina l assembly of t he
HR-1 680. Connect an in
sulated wire be tween t he
ground fo il on the new
board to connector socket
pin 13 of t he AUD/REG
board. Make sure that you
do not get solder in the
spring c lips. Solde r an in
su lated wire to the junc
tion of R251 and R252 and
so lde r the other end to the
output land of C5 of the
bfo boa rd.

Mode Switch Wiring
Changes

The MODE sw itch must
be rewired so t hat the new
bfo will be energized when
the switch is p laced into
the CW position. Fig. 6
shows t he o rigi nal a nd
mod ified connect ions .

Remove al l connections
to the MODE switch ex
cept fo r R6 (pin 4). Solde r
the end of R5 whi ch was
connected to pin 2 to the
adjacent ground lug. Sol
der the red wire (originally
connected to pins 6 and 8)
to pin 7 and co nnect a
sho rt insulated jumpe r
from pin 7 to pin 1 . Solder
the white-orange wire to
pin 6. Solder t he wh ite
green wire to p in 2.

Secure a p iece of #20 or
#22 stranded in su lated
wire about two feet long.
Solder one end of the wire
to pin 8 of t he MODE
switch and d ress the wire
along the harne ss branch
which conta ins the white
orange and the white-green
wi res to t he AUD/REG
board . Pull the free end of
the wire thro ugh the ven
tilation ho le whic h is
a lmo st d ire ct ly un d e r
Q201 . Thi s wire is the
13 .8-vo lt source fo r t he CW
bfo. Cut t he free end to
leave about three inc hes
above the chassis, and In
sta ll a leftover PCB con
nector (Heath part 432·120)
or a pin removed from an
old miniatu re tube socke t
at the free end of the wire .

Break ing the I·f Signal Path
The norma l i-f s igna l

BO

path in the receive r must
be broken in order to insert
the crysta l filter and the
noi se blanker. The best and
most convenient place to
brea k t he path is between
the output of the FRONT
END board and the AUD/
REG board's input.

Disconnect t he shie lded
ca b le with violet co lor
cod ing from pins D1 and
D2 of the AUD/REG board
chassis so cke t. Dress the
cab le to the SPARE phono
type connector at the rear
of the re ce ive r. Solder the
inner co nd ucto r to the in
s ide terminal of the phono
connector and the sh ie ld to
the ground terminal.

Di s connect the 10k
resi stor from the SIDE·
TON E phono co nnec t o r
and either remove it
altogether or secure it so
that it does not short to
anything. Cut a piece of the
sh ie ld ed c ab le su pp lied
with the blanker kit (or RC
174/Uj long enough t o
reach from D1 and D2 of
the AUD/REC board to the

SIDE TONE jack. Solder the
inner conductor to the in
s ide te rmi na l and the
shie ld to the ground ter
minal of the SIDETONE
jack.

The SPARE jack is now
i-f out and the SIDETONE
ja c k is i·f input. Thi s
change disables the side
tone feature of the rece iv
er. If you wa nt to retain the
side to ne capa bility, you
will have to inst a ll another
connector somewhere. My
sidetone comes from my
keyer and the loss d id not
bother me. I assure you
that the filter is wo rth a lit
t le trouble .

Noise Bla nker
The SBA-104-1 noise

blanker is very effective
for some types of noise,
notably automotive igni
tion noise and other types
of sho rt duration impu lse
noise . It does not do much
good with l o n g-t er m
" grind ing" noise like sum
mer static and some types
of power line noise . Since
the HR·1680 does not have
any no ise limiter at al l, the
SBA-104·1 is a worthwhile
improvement.

Build the noise blanker
according to Heath's in
st ruct io ns, except change
the value of R3 from 33



Photo D. Interior view of filter-blanker cab inet. Note globs of silastic rubber used to
secure connector to PCB.

Ohms to 390 O hms. The
390-0hm re sistor is in
cluded in the kit for use in
the SB-104A and is not
needed in the HR-1680. I
co uld not see that the
560-0hm resisto r and the
2.2-uH coil were needed in
the HR-1680, so I left them
ou t.

Th e He ath ma n u a l
d iscusses the inc rease in
t he IMD (intermod ulation
distortion) when the blank
e r is ins ta lled , and I no
ticed that a whol e flock of
" b ird ies" fly across the dial
when the blanker is in the
signa l path. When you real 
ly need the blanker, a ll thi s
does not matter, but it is
not to be lived with when
there is no noise . The best
sol ution is to switc h the
blanker complete ly o ut of
the ci rcu it when it is not be
ing used . The ci rcui t di a
gram reflects this switc h
mg.

Filter-Blanker Power
13.8 volts is ava ilable at

the exte rnal power connec-
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tor at the rear of the se t .
This connector goes direct
ly to se ri es pass transistor
Q201 , and care sho uld be
exercised when using it be
cause the fuse is ahead of
the regu lator. The blanker
is normally connected to
11 vo lts , so I used o ne of
severa l ECC-140s (1Q-volt)
zeners that I had as a sim
ple shu nt regulator. The
blanker a nd crysta l filter
work well with a t o-volt
supply.

Checkout
C o n n e c t the filter 

blanker combination to the
HR-1680 using RC-58 coax
with phono-tvpe connec
tors at each end . The
length of the ca bles is not
crit ica l. but they should
not be too lo ng. My cables
are about 20 inc hes each
and I could not measure
any lo ss through the cables
a nd sw itc h ing arrange 
men t.

Use Heath's instructions
for check ing and adjusting
the blanker, except just

switc h the blanker out for
" init ia l" readings.

To check out the crysta l
filter , switc h out t he
blanker, switch the MODE
sw itch to USB, a nd switch
the FUNCT ION switch to
CAL. Find one of the
100-k Hz ca libra t io n signa ls
(any band) and switch to
CW to see if the new bfo is
operating. The beat note
will change p itch when the
new bfo is switched in.
Switch in the crystal filter
and verify that it is work
ing. Switch to W IDE and
USB and find a st ro ng CW
signa l o r use the spot func
tion on your transmitter.
Switch to NA R and peak
the signal on the audio
fi lter of t he HR-1660 .
Switch in the crysta l filter
and sw itch to CW and ad
just the bfo trimmer for a
beat note wh ich is peaked
at the a ud io filter center
frequ ency. You should now
be able to switc h the filter
and blanker in and out
wit ho ut cha ng ing the
S-meter reading.

With the crysta l fi lter
sw itched out and the
receiver in the WIDE posi
tion, an 5-9 signal can be
hea rd over three or four
kHz. With the cryst a l f ilter
switc hed in , the same
signal can be hea rd over
less t han one kHz and the
signal fa lls off sharp ly out
side th e passband of the
filter . The aud io filter is
he lpfu l in eliminating some
of t he higher frequency
no ise that the crystal filter
passes.

The normal SSB filter is
always in the signal path
and this helps im prove the
overall shape of the pass
band of the receiver . With
the ci rc uit shown , t he
crystal fi lter is properly ter
minated and does not have
the " ringing" often asso
c iated with sharp fitte rs, In
fact , at first I did not t hink
that it was working correct
ly because the a udio was
so natu ral sounding. I pur
posely mismatched the
filter and the typica l " ring
ing" was there. With the
new bto and using only the
w ider SSB filter, you can
now actuall y zero-beat a
signal. This is extremely
ha ndy at times.

Conclusion
With the modifications

that I have outlined, t he
HR-1 680 becomes a superb
CW rece iver which out
classes a lmo st every sec
ondhand se t and is equal to
many new and much more
expensive sets.•
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