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Add-Ons for Greater Dipper
Versatility

Your dip oscillator may be in for a new ball game! These
simple gimmicks and gadgets extend its usefulness and
improve dial accuracy.

By Robert H. Johns,* W3JIP

Simplc accessorics can he added to
vour dip  oscillator  for  increased
usetitlness. They do wnot sequire any
maditication of the basic instrument, All
are “outboard additions® that comple-
ment the eriginal equipment by providing
improved dial accuracy and a means for
capacitance coupling fo inaccessible cir-
cuits.  Furthermaore, the add-ons make
runtng vasier by siowing the dipper tuning
rate, un advantage when the device Is per-
forming as a signal gpenerator. Another
henetit is provision of convenient connecs
tions and components for measuring in-
ductanue and capacitance.

The decessories described apply dicectly
to the Heathkit HD-1250 din meter. The
ideds, flowever, may be applied to other
tmodels, too.

Accuracy

i found the dial calibration sirprisingly
- accurate, ospecially for a kit. Dipper
seales are never exact, and no one expects
thent to be. s | prepared a chart of how
many kilohertz to add or subtract from
the Jdial indication, | notived that cach
amateur band reyuired the use of g dif-
ferent coil except Tor 15 and 20 micters,
The thought came to mind, “Why not ad-
just each coil so that it is *pight on’ for the
hands where the dipper is used maost?”
Not wishing to modity the coils them-
sulves (they are nicely encased in plastic), |
trimmed the inductance of each by the ad-
dition of tiny amounts of core material,
vither powdered territe or chips of copper,

Figst, | listened to the dipper on a
calibrated receiver to determine the cor-
rection needed, I the dipper indicated 6.9
WMHz when the receiver is getting the
signal at 7.0 MHy, the coil is too small

*R. H. Johns-8zientific Instruments, 3379 Paper
Mill Ad., Huntingdon Vatley, PA 19006

The case of the Heath HDM 250 dip meter has plenty of extra space for accessories that belong
with'the dipper, A photocopy of the Handbook *l. and C vs_ frequency” graph is taped to the hd.
Loose wire additions such as the capacitance probe and the phono jack are fucked in the instry-
ment compartment. The door cut in the side permits access to the space under the ol tray for
the plastic hox and other coils. Solder lugs held by small hardware hold the door closed. The SuH
standard coil has a plastic hat, white silicene rubber caulleng compound. which prevents it trom
slipping through the mounting hole to the right of the dipper coils.

(too much € needed to resonate it at 7.0
MHzY, This means a little more indug-
tance neads (o be added, which van he
done by inserting pieces of ferrite from a
junk-box coil. See Fig. [, Use a hammer
or pliers to break up the ferrite, Before
adding the ferrite powder, plug the coil
with some sort of plastic that will harden,
Fill to & depth of 10 mm (0.4 inch) inside
the coil form. Silicune rubber caulking or
bathtub  scalant has good electrival.
properties. Either makes a good embed-
ding medium for the ferrite and can be

dug out of the coil form if yvou later decide
to remove it. As you add powder and little
hits of ferrite, they stick in the silicone.
You can follow the frequency change with
your receiver and add inductance until
both read the same frequency. Make sure
that the dipper coil is plugged all the way
mto its socket since the capacitance in-
volved at this point is part of the tuned
oscillating circuit. Otherwise, a little slip
will throw off the exact calibration you
are aiming for.

Should the ¢oil he too large (the dial

1w




Fig. 1 — The Heath dip meter with plug-n coils. The silicone rubber that mav be seen inside the
coil has ferrite dust or copper chips embedded in it to frim the ¢oil’s inductance so that the dip-

per reards vorrect frequencies un amateur bands,

Fig. 2 — The capacitance coupling probe. The clip lead is connacted to the circuit under test and
is coupled ta the din meter through the small capacitance betwaen the insulated collar and the
phono plug of the ¢,

-

indicating 7.1 MHz when the receiver is
et at 7.0 MHz), the inductance mayv be
decreased by placing small chips uf vopper
in the coil. Each oue acts as 4 shorted turn
of a transformer sccondary where the dip-
per coil is the primary. Cut pieces about a
millimeter (.04 inch) long from heavy
copper wire and add then a few at a time
ta the silicane plug in the ¢oil form, When
cnough core material has been added to a
voil, sgucese some additional silicone into
the ¢oil form to cover and sequre it. The
sifivone will set overnight and is casier to
trimy with a sharp knife than by trying to
srpoth out the uncured stivky stuff,
There is a little compromise concerning
the 15720-mcter coil, That compromise in
calibration amounts to the width of a
calibration line. In oather words, the

valibration is about | mm (0.04 invhy off.

That's very good. however,

Capacitance Coupling

After reading the recent article by Frod
Brown, WeHPH."' ] thought that | would
try capacitance coupling to an anknown
vircuit as he describes. 1 aprce with his
canciuston that it works very well, U'mm
sarey that | did not knaw about this years

‘Brown “A 1980 Dipper.” QS8T, March 1980, p. 11.

aua! With capdcitance coupling, you van
dip an unknown circuit without having to
place the dipper physically next to it so
that the wvoils vouple magneticallv, The
inknown van be a toroid or an 1O cireiit
below a chassis ur in a tight place. A single
wire is ¢lipped to the unhnown and then
lightly couplad (a few picofarads) to ane
side of the dipper tank circuit. A “‘no-
holes™ modification for the Heath dipper
iv accampiished by wrapping o turn or two
of the insulated single wite around the
outfer surtace of the phono plug of the
dipper coil. This outer surface of the
phonoe conavetor is not a ground. Rather,
it is cae side of the halanced osvillator ¢ir-
Luit.

A more wtable capacitanes probe iy
<hown in Fre, 20 An aluminuem ring s bent
and shaped to be a snug slip fit around the
phoneo plug, Fhe single wire is conpected
and Mack clectrical tape wrapped around
the ring for insufation. The capacitance
briween this ring and the phono plug is
cnoutgh te coupie the unknown cireuit to
the dipper 5o that a nice dip is observed at
resonance. Fhe ring may be cut and bent
from aluminim shecting, but [ made the
omg shown fromy aluminum tape of the
tvpe soid in automotive stores. It ¢an be
cut with seissors, works casily and can bhe
folded into layers to beeome as thick as
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Fig. 3 — At A is shown the coupling capacitor,
G, vonnecied between the clip and the cail. Ag-
tuaily, this capacitor is simaly the capacitance
between the phono plug outer sleeve and the
alusminum coliar that fits around it but dgesn't
touch it. At B, a 150-pF or 100-pF capacitor, G1,
is connected in parallel with the plug.in coll, L,
and also the balanced tuning capacitors inside
the dip meter. The capacitors are mounted in a
piastic box and connections made by plugging
the box in between the coil and the dipper.

desirad. There are many nses for it in the
ham shack.

This capacitance probe also provides
unitorm  vouplng to a circuit when
measuring its (, as suggested in the Heath
mmanual. In brict, one oweasures the rf
voltage across the test eircuit and notes
the vhange in frequency between the 3-0B-
down points, where the viltage talls to
(.707 times the peak voltage, The O of the
unknown cirguir 1s vqual to the center tre-
guency divided by the bandwidth. This
measurement of Q) with & dipper was new
to me, It works out sery well, provided
that the coupling between the dipper and
the unknown circuat is kept constant. The
handspread provided by the next cireuit
addition is slso a help in measuring the
B bandwidth stnee these freguencies
are quite close together far high-4) circuits
in the ht range.

Signal Generator

Although use of a dip mcter as a ~jgnal
sourey for dn tpedance bridge ur as a
signal generator in cecvivel work 18 com-
tmon, the fast tuning rate is a handicap, [t
is tricky to get a dipper to stop in the pass-
band of a receiver. Since the amateur
hands are at the low end of the tuning
ranges aof the Heath dipper, a simple way
to slow Jown the tuning rate is to add a
vapacitor in parallel with the tuning
capacitor in the dip oscillator as shown in
Fig. 3. No change need be ntade to either
the dipper or the ol iF the capacitor iy
placed beorween them.  Placenient  must
allow the <oil to he plugeed into the
vdpacitor hox and the capacitor box plug-
sed into the instrument. With the 150-pF
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padder in the circuit, the pormal tuning
ranpe of the dipper from about 15 pF to
0 pF hecomes about 163 to 220 pk. Ac-
vordiagly, the frequency of the oscillator
is both lower for a given coil and does not
“whange over such @ wide range. The green
vail of the Heath dipper, which tuncs
from 12.5 to 26 MHz, oscillates from 6.7
to 7.7 MHz with the 130-pF capacitor in
parallel with it. This capacitor serves to
spread out the bands, 160 through 10
meters, The 30-pF capacitor gives 15- and
17-meier coverage with one coil and
Mimeter coverage with another.

Clapacitors, phono plugs and jacks are
wounted i a small plastic box with the
bandspread  calibrations shown on the
aoutside (Fig, 4). The calibrations are
warked an colored tapes (Radio Shack
£d4-2340) that correspond to the volors of
the ¢oils. Which way to plug the box in is
taken care atf by the calibration scales:
when you read the 40-meter scale, the box
iv plugeed i with the proper capaciior
connected,

The oscillator stalls at the high ends of
the 160 and 80-meter ranges, probably
trom lack of feedhack. This i ecasy to
teengiize, for the meter drops to coro and
restricts the ranges only a little.

With the maodification indicated, the
dipper signal is easy fo tune in an a
reveiver. Alse, the 4t for O measurenients
i ur onear the ham bands is edsicr fo
estimate  froin the bandspread  scales,
despite the inacciracies in reading the
valibration thraugh the logging scale, The
meastirement of the et voltage across the
unknawn cireuit is made easier by using a
Jigital voltmeter and a simple probe. The

Fig. 4 — The 100-pF bandspread capacitor is
nonnected betwesn the coil and the dipper and
the bandspread scales are taped on the plastic
box. Yo use the 150-pF capacitor, the box is
turned over and rotated 90*, and the other set
ot phono connectors is used.

Fig. & — Accessories for measuring indug-
tance and capacitance. The phono jack with
clip lsawds will connect to the 100-pF standard
in the plastic box and slip onto the unknown
inductanca. After locating the resonant tee-
quency with the dipper, the valueg af the
unknown coil may be read trom charts in the
ARRAL Handbook. The standard 5.ub coil is
about the same size as the dipper coils and
can ba plugged into the phono jack for connec-
tian to an unknown capacrtor.

01 millivolt  sensitivity - of  these  in-
strunients mahes this job a snap!

Measuring Linknown Coils
and Capacitors

The box with a 30-pk capacitor inside
fits right in with the waphs and the
methods outlined i the measurenients
chapter in the ARRL  Handhook.
Unknown coils may be measured by con-
necting them to the 30-pF capacitar in the
hox via a phono jack cquipped with short
Clip leads as in Fig, $ and the resonant fre-
queney of the combination found with a
dipper. The graph of inductance vs, fre-
quency for this capacitar will furnish the
inductance of the unknoewn coil with no
valeulation,

Any of the dipper coils can be used as g
standard in finding the capacitance of
unknown capacitors: their inductance i
given in the mandal. This can get confis-
ing, sinee the standard coif that is plugged
mio the phono jack and connected ta the
unknown capacitor is somctimes necded
in the dipper to sean for the resanant tre-
gueacy. [ prefer to make up a small S-uH
standard that van be stored in the plastic
dipper box alung with other accessorics. 1t
could have been put in the plastic box, but
I way afraid of stray coupling and false
resenasnce. The small coil in Fig, § i
wound an a leugth of half-inch PVC
tuhing which is obtainable from the
plumbing department of muny hardware
stores. A pood phonn plug (Radio Shack
ne. 274-339) fits snugly in this tubing.

It shoufd be clear that any of these
additions to your dip meter could he
made independently of the others and
according ro your interests and needs, The
dipper is one of the most uselul devices
in the shack and it can become even
more versatile! & |

Strays

TA PROFILES

L1 We are pleased to have lim Stewart,
WAIMVI on our jeam  of  ARRL
Technical Advisors, serving as our radio
propagation/predictions and EME
speciatist. In 1978 Jm had a book
published an this subject, entitled VHF
Radio Propugation.

First licensed at age 13, Hm presently
has an Extra Class license, and iy the
prowd holder of 4 WAS certificate un 6
and 2 meters, plus a WAC certificate on 2
meters. His principal interests in Amatcur
Radio include #ME, vhf/ubf, propaga-
tion, radio astronomy and OSCAR pro-
grams. He is also involved in flying, skiing
and sports cars,

As a chemistry major, Jim received his
B85 degrev from Pander College, He
resides in Hendersonville,  North
Carclina, and is employed in air traflic
control and as a commercial pilot, -
Marion Anderson, WBIFSB

TA Jim Stewart, WA4MV!

HAPPY BIRTHDAY AMSAT-
OSCAR 8!

il March 8 murks the completion of
three years of successtul aperation for
ARSAT-OSCAR B, The satellite will have
provided  flawless service to Amateur
Radio operators, students and  science
teachers worldwide during 15,280 orhits.

To commemorate  this  anniversary,
ARRL will issuv @ special (SL card.
During the period March 1 through 7.
seid a signal-reception report to AMSAT-
OSCAR 8 Third Anniversary, ARRL
Club and Tratning Dept., 225 Main St.,
Newington, CT 08111, Provide as much
information as possible, including valls
heard, telemetry and Frequency. Check
the OSCAR Operating Schedule elsewhere
in this isste or write ARR1. Hq. for details
on fow to listen for AMSA T-OSCAR &,
- Bernle Glassimever, WIKDR, ARRL
Sutellite Coordinator




