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The Heath
Tunnel
Dipper

Relatively little time passed between the
announcement of Dr. Leo Esnki's research
with his specially doped germanium d iode
junction with its u niq ue "negative resistance"
characteristics and Heath's announcement of
their replacement for the familiar grid-dip
meter. Anyone who has seen the T unnel Dip
per will be quick to agree that Hea th has
added another winner to their long and grow
ing list.

, 1\'. ~•'. •

84

. . '.'". '
""

!

[
{ow -' • J

Retainin g all of the fea tures of the now fa
miliar conventional grid-d ip meter, this instru
ment p rovides an additional advantage . . .
freedom from external power requirements.
This opens up new areas of utilization which
previously have not been convenient, such as
tuning antennas on the house roof or at the
top of a tower, and adjusting mobile rigs and
antennas.

Covering a freq uency range of 3 to 260 me,
the Tunnel Dipper contains a completely
solid -state circuit requiring only a 1.5 vol t
battery and d raws only 5 mils! The com plete
schematic is shown in Fig. 1. The tunnel diode
function s with in the oscillator circuit, the fre
quency of which is determined by the induct
ance of the plu g-in coil in parallel with variable
capacitor C2. The oscilla ting voltage devel
oped across this tank circuit is rect ified by
D2, an ordinary d iode, applied to the base of
transistor Ql operating as an emitter follower,
and amplified b y the de amplifier consisting
of transistors Q2 and Q3. The meter is in series
with the collector of Q3 and measures the cur
rent, which of course is proport ional to the
amount of rf voltage being developed at the
other end of the circuit, the oscillator tank.
When the tank circuit coil is placed adjacent
to a tuned circuit of the same resonant fre
quency, induct ive coupling res ults in absorp
tion of energy from the tunnel di ode oscilla
tor circuit , in turn producing the character
istic dip of the meter, indicating resonance.

For those who are puzzled about how a
diode is able to fun ction as an oscillator, a few
brief words of exp lanation migh t be justified
a t this point. Ohm's law tells us that when
voltage across a resistance is increased, the
curren t through the resistance also increases .
The same law also applies to an ordinary diode
which is, after all, a resistance too. However,
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diode becomes maximum, ncar point V2 of the
curve, the current th rough the tank circui t
becomes minimum. By this p rocess, each
cycle of current in the tank circuit is rep len
ished by curren t from the battery. The tunnel
d iode itself does not actually oscillate, but
simply acts to main tain the oscillations in the
tank circuit .

Construction of the Tunnel Dipper is rela
tively easy, thanks to a small etched circuit
board and a well written assembly manual.
Approximately 4 to 5 hours are all that is re
quired to perform the 73 ( how about that! )
construction steps and operation checks.

Operat ion of the unit is simp le, requires no
warm-up , ami employs vern ier gear-d riven
tuning. Other fea tures of the instrument well
worth mentioning are th e color coded plug
in coils and corresponding colored dial scales,
built in storage space for the coils, and stu rd y
HCA type phono p lugs and sockets for the
coils . . . an improvement Q' "er earlier model
grid-dip mete rs whose coil-socket arrange
ments sometimes became int ermittent after
extensive lise .

Priced at $3..J:.95, Hea th 's Tunnel Dipper is
a worthwh ile addition to any ham shack . . .
and will cause YOLI to wonder how yo u ever
got a long without one.
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Spec ifications
Frequency R ang e . . J to 260 me. ( u sing s ix plug-in coils)
Circu it r y 50li<l State;

I t unnel diode
I silicon d iode
1 cryst.al diode
J t rans istors

Cont rols """ . T un ing , S witch ( O ff- D iode ·O scilla te)
Power S upply " . . " . . AA penfite cel l ( 1.5 volt ) n ot Iu r

nished
Dimensions" " . "" " ." " 5 ~ " long, 2 13116" wide. 4 3 /1 6"

h igh
Weig-ht . " . " I YJ pounds
Price .. " 3 34.95

0'0'" Vo ltOQ'

a tunnel d iode, due to its special dop ing dur
ing manufacturing, d isp lays a characte ristic re 
sistance curve as shown in Fig. 2. Notice that
between vo ltage levels of 0 and VI the diode
current in creases as would normally be ex
pected. However, as the voltage increases he
VI and V:.! the d iode current defies Ohm's law
and d ecreases! T he diode is actually display
ing "negative resistance!" Increasing the ap
plied diode vol tage beyond V::! p roduces a nor
mal current response. Therefore, it is the re
gion of "negative resis tance" that interests us
and in which the oscillation is produced in
the tank circuit ill the following manner: as
the voltage supplied by the 1.5 volt battery
reaches its maximum across the tank circuit,
consis ting of the plug-in coil and C2, the
voltage across the tunnel diode is at a m ini
mum, operating near point Vl of the curve
shown in Fig. 2. This results in a large cur
rent How to the tank circuit from the battery.
Conversely, when the voltage across the tunnel

DE CE M BER 1964 8\


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116

