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##33  On CZ-3D in the enhanced mode,
nearly ALL old and new coins will report
as hi-tone. On the F-75 and T-2 you
MUST invoke 4-tone which will then
cause the OLD coins to audibly report
in the 3rd highest tone region (vs. mid-
tone) and the new coins will remain in
THE highest tone. If you select 3-tone
on T-2/F-75 only the NEW coins will
report as high-tone and SOME of the
older coins might report as high tone.
Most of the older coins would then
audibly report as mid-tone (just like the
aluminum soda tabs).

##44  If you run Disc on 0-4 on the F-75, all
nails will report as good targets in
monotone. With F-75 Disc on 6...
MOST (not all) nails will report as a
snap-crackle- pop or tick-click (not a
solid audio) which, in turn can be
ignored. Axe heads, hammers, gun
barrels and other large iron targets will
give a good audio with Disc on 6 on the
F-75 but MOST fields we hunt are not
loaded with axe heads, gun barrels and
hammers.

##55  The F-75/T-2 have a tendency to up-
average non-ferrous target ID numbers
when near disintegrated iron or bad
minerals. VERY common occurrence. It
is partial silent masking coupled with
conductive target response. I have
several documented experiences
exactly relating to this. Let’s say that you
detect a slightly masked silver dime.
Normally without being masked, it
would VDI at 71 but masked it may now
VDI at 89, a somewhat up-averaging
VDI common resultant. In both cases,
the detector reports hi-tone. No
problems yet. A slightly corroded buffalo
nickel will VDI at 28 in open air and
audibly report as a hi-tone.  With this
same nickel in the dirt, in a natural
setting and partially masked, IT TOO
will up-average just like the silver dime,
to, say a VDI of 47. Hmmmmmm, now
the nickel looks like a soda tab to the
detector and the unit will now report
the slightly masked nickel as a mid-tone.
All of this holds true for other medium
conductivity items such as relics & gold
jewelry.

If you are recovering Mercury dimes
at say the 11” depth range, you may
want to ALSO recover the 11” depth

range midtones as many of these will be
the corresponding era Buffalo nickels.
The T-2 & F-75 electronic design
architect is notorious for up-averaging
nonferrous targets in the presence of
iron & iron oxides. Not a problem,
considering other single freq units would
remain completely silent. ALL detectors
have a difficult time ID’ing nickels. CZ’s
do the best ID job, but are not immune
to EASILY mis-ID’ing nickels.

##66  All-Metal mode is the deepest mode,
HOWEVER, coin-sized objects will still
ID to depths of only 12” or so. The
depth at which a target will properly ID
in the ID mode is the same depth it will
properly ID in the AM mode (F-75 & T-
2). Yes, targets will audibly report to
greater depths in the AM mode but the
VDI screen will remain blank on the
deeper targets. Now, that being said, IF
you are an extremely seasoned hunter
you can take advantage of these greater
(no VDI) deeper depths. If you can
audibly profile deep/weak targets, you
are in for some serious enjoyment. Can
you tell the difference between a small
target that is shallow, such as a lead .22
Short 29Gr rimfire projectile at 4” deep
vs. a U.S. nickel at 12” depth? These are
both nonferrous targets.  And can you
tell the difference between a 2-Penny
nail at 7” vs. a Wheat penny at 12”? This
latter example is the MOST common
and MOST important test for the astute
Detectorist as it poses the greatest
challenge with the most significant
rewarding result. Of note: Dinosaurs can
be miles beneath the Earths surface;
Egyptian sunken cities are dozens of feet
Deep; thusly the 100 year-old coins we
wish to find are a foot or two deep.
NOW, that being said, if you are in a nail
infested area, and you do NOTaudibly
fatigue easily, IF, IF, IF, you can handle a
lot of noise and the detector can handle
(not EMI plagued) a Disc setting of 0 and
a Sens setting of 99, then hunt in 2, 3, 4
tones (your choice) for the deepies.
YES, the detector will mask some targets
in this audio selection configuration (ie 2,
3, 4 tones are selected) because any
heavily masked target that VDI ID’s as a
15 or below will present a iron audio
response (example above), BUT, the
trade-off is: the F-75 will go deeper just

by virtue of the Disc setting being 4 or
below (especially 0). Soooooooo, I am
saying by this set-up configuration
=MORE MASKING, BUT GREATER
DEPTH. Hmmmmmmmm,  trade-off.
Which one does better? Disc 6 &
monotone???? or Disc 0 and
multitone???? The answer is: They
BOTH do!!! I am saying; HUNT the
area in Disc 6 & monotone... and
perform all of the unmasking that you
can. THEN hunt in Disc 0 and a tone-
option of your choice... going for all the
deepies. NO, you can not have both at
the same time. In theory, in an ideal
world, targets are spaced far enough
apart so as to be single, solo targets, not
tilted, not near hot rocks, not near iron,
no dirt mineralization etc.   This would
allow the detector to ID targets with the
greatest accuracy. HOWEVER, this is not
reality, not the real world. Fact of the
matter is, nearly all targets are
somewhat/somehow handicapped. First,
as a good target (say a coin) is moved
closer to any other metallic object, a
multiplicity of problems are introduced
to the detector. Now add dirt
mineralization, tilt the coin, add a hot
rock or two, etc., WELCOME TO THE
REAL WORLD! This is genuinely what
we contend with as detectorists and
detector engineers. How do you correct
and compensate for infinite
unpredictable variables?! Secondly, what
may be categorized and classified as
“these two targets are too close to each
other” to Brand A detector & coil
assembly may present different results to
Brand ‘B’ detector & coil assembly. The
extremely enhanced adjacent target
separation characteristics afforded by a
Elliptical Double D Coil  vs. a Concentric
Coil  presents just exactly such a
scenario. A coin and a pull-tab, both at a
6” depth and adjacently separated by 6”,
poses a severe problem to a 10.5”
Concentric Coil but does not even
approach “problem” status to a 11”
elliptical DD Coil.
WWhheenn  aabbssoolluuttee  mmaaxxiimmuumm  oovveerrddrriivveenn

ppeerrffoorrmmaannccee  iiss  ddeessiirreedd::
11)) Starting point = Factory Preset and

Ground Balance.
22))  Hold coil parallel to ground.... and at a

height (approx) 8” above the ground.

TREASURE
NEWS

TREASURE
NEWSPROf iles22

by Dave Johnson
Chief Designer, Fisher Research Labs

Some metal detectors are “more
sensitive” than others, and “how
deep” a particular metal detector can

detect a specific metal object depends on
many variables. 
““AAiirr  tteesstt  sseennssiittiivviittyy””  refers to the maximum
repeatable detection distance achievable in
air using a standard metal test piece
(typically a US nickel coin), with the
searchcoil that’s standard with that model,
in a location without electrical interference,
the machine adjusted to just barely
eliminate background chatter.  If ground
balancing is available on the machine, it
must be done using ferrite.   …….. A
properly done “air test” provides an
indication of a machine’s potential to “go
deep” on buried coins.   Because of
interference from magnetic iron minerals in
the ground, actual detection depth will
usually be much less than what’s achieved in
“air test”.  (NOTE: for maximum depth on
buried objects, search in the all-metals
ground balanced mode, which is much less
affected by iron minerals.)  

““SSeennssiittiivviittyy  ccoonnttrrooll””      A control labeled
“sensitivity”.  It actually controls either gain
or threshold, or a combination of both,
depending on the machine.  If both, the
higher settings vary threshold and the lower
settings vary gain. 

““AAuuddiioo  tthhrreesshhoo lldd  ccoonnttrrooll””      Determines the
signal strength level corresponding to the
threshold of audibility.  A negative threshold
setting is used to suppress signals by a fixed
amount so that only signals stronger than
that amount will be heard.  Negative
threshold settings are used to silence
internal “circuit noise” and electrical
interference.  Machines which have no
threshold control have an internal threshold
which allows silent operation, or a control
labeled “sensitivity” which actually controls
threshold.   …..Some models allow positive

threshold settings. In most cases the
positive range controls the loudness of a
minimum detectable signal, a separate
internal threshold determining what will or
will not be detected.

““GGaaiinn  ccoonnttrrooll””      This makes signals bigger or
smaller.  High gain settings make signals
bigger, and therefore signals which were
originally weaker can more easily exceed
the audio threshold, and be heard.   If the
gain setting is too high, electrical
interference or internal circuit noise may
cause constant audio chatter.   ….Lower
gain settings reduce the size of signals, so
that relatively weak unwanted signals
(electrical interference, deep iron
fragments, aluminum foil shreds, etc.) can
be silenced.  

TThhee  eeffffeeccttss  ooff  ddiissccrriimmiinnaattiioonn  “Discrimination”
between different metal objects is done using
a different set of signals than the ones used for
detection.  Since the overall purpose of
discrimination is to eliminate response to
certain classes of metal objects beginning with
metallic iron, magnetic iron minerals in the
ground will tend to make nonferrous metal
signals look more like ferrous, increasing the
probability of their being rejected by the
discrimination circuit.   Some machines
provide data on the amount of iron
mineralization, so with experience you can
estimate the depth of effective detection and
discrimination on that site.

IInntteerraaccttiioonnss  bbeettwweeeenn  ccoonnttrroollss      There are
many types of discriminators, all of which
have some effect on “air test sensitivity”.
The most common pattern (nearly
universal in older all-analog machines) is that
“air test sensitivity” decreases slightly as
discrimination is increased.  Most of our
recent designs do discrimination entirely in
software, where control settings are actually
data which don’t necessarily do the same
things to signals that circuit components
used to do.  In the case of the T2 and F75,
those differences were confusing to some

users. In general if a T2 or F75 seems too
noisy, the solution is to set the
discrimination level to the iron range; and if
that doesn’t do the job, also reduce the
sensitivity setting.  In the F70 and F5 which
are more recent designs, the interactions
between control settings and signals are
even more complex, but we did a better
job of hiding the details thereby giving the
user an improved sense of predictability.

EElleeccttrriiccaall  iinntteerrffeerreennccee    In many (probably
most) machines, elimination of electrical
interference is best achieved by setting the
discrimination level to the top of the iron
rejection range, then reducing the threshold
setting (if threshold control is available; it
may be labeled “sensitivity”).  Even if the
machine chatters in air, while actually in
motion searching over the ground it will
usually quiet down, except for occasional
random pops which don’t sound like
targets. (Frequency shifters found on some
machines are beyond the scope of this
essay.)

HHooww  mmuucchh  ddeepptthh  sshhoouulldd  II  ggeett??    There is no
single answer to that question.  In a few
places, you may get in-ground depth almost
as good as in an air test.  There are also a
few places with so much iron or salt
mineralization that most detectors are not
even usable.  In most soils, the best
discriminators will usually detect coins to a
depth of 7 inches or more, and will usually
provide usable discrimination and target ID
to a depth of 5 inches or more.  However,
a particular target may not be detected or
may be misidentified because of the
proximity of rocks or other metal targets,
disturbed soil caused by digging,
peculiarities of the target, or suboptimal
user technique for that target in that setting.
On sites where the discriminator doesn’t
provide enough depth for your purposes,
search in the all-metals ground balanced
mode if the machine provides one.

Discrimination mode “Sensitivity” and “Depth”
in single-frequency VLF metal detectors
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