CARFENTER'S MATE

HOSE LITTLE magnetic gadgets that
cprpenters use to loeate studs work -

fing if you're Iooking for ferrous nailz.
They won't do the jok, though, for a
boaf owner trying te aveid sanding and
sawing the brass hardware used on his
eraft. S _

If you have this problem, you can save
sorie of the time you're spending devel-
oping .a sailor's voeahbulary and some of
the ‘money you use replacing chewved up
saw:blades by building the “Carpenter's
Mate.,” It iocates Terroug or non-ferrpug
meids quickly and easily. h

The Carpenter’s Mate, not much big-
ger than a pack of cigarettes, works just
the sume as larger typos of metal loea-
tors’except that it hag a very restricted
range and hetter resdlition (pin-point
acciracy). By using a small search éoil
{mounted ingide the plastic case) muxi-

muint range has been reduced to about 2

inches while regolution is inereased so that,

everr a smell wire brad—detected head |
on~-czn he spotted, The Carpenter'y
Muate slips easily into your shirt pocket

and ¢zn be put into operation as fast ag -

you-can turn it on _
Canstruction. ‘The cireuit of the Car-

penter's Mate is shown in Fig, 1. Layout .

is eritical and since' radio frequencies
are invelved, good v’ ~ng practice should
be followed and a\_ .ads' should he ag
- gshort ag possible. A €lreuit board simypli-
fies the consiruction. You ecan make your

own uging Fig. 2 ag a guide of Fou can:

buy one, . S
Parts placement \__ he board ig shown
in Fig. 3. The leadSof @1 and Q2 are
bent go that the fiat sideg of their bodies
can be placed. adjacent to one another
and glued together. This hélps to main-
tnin the two trangistors at the same
temperature to stabilize the relative fre-
quencies of the two oscillators. :

The scusing eoil, L1, is made by modi- -

tying a standard J.W. Miller #6300 or
eqitivalent  Fligh-Q variakis

tunihig shig and carefully cutting the
threpded brass tuning screw off fiush

with the ferrite eore material, Then care- -

Tully unsolder the lead wires from the
termginals on the side of the eoil and usge

a shiarg knife to cut the form so that the -
coil winding is centered between the ends -

of the form. Slide the ferrite slug back
into ‘the coil and center it before sacur-
ing it in place with & dab of cement: )
The completed unit- i3 housed in a
1537 x 47 X 2%4” plastic utility hox (seo
Fig.'¢). To prevent torie changes associ-
ated with touching exposed metal hard-
ware, all intérnal components, including
F? 81, and -the PC board are giued in
piac? with epoxy cement. Clean all mat.
ing-surfaces thoronghly with steel wool

Lefore giuing. Blow away all gteel-wool -

debris to avoid shorts. Drill a hole for 31
at one end of the box and glue it in place.
Then drill a hole on the same end for the
mounting elip of L2 and snap it into
place. Drill a smsll hole near these two

BOPULAR FIECTRONICS

-~ In plzee using a d

inductor,
Make the medification by removing the

* Fig. &1 The entie instrument is éasily mounted jn & smeli plastia
arrawhedds to Indicats the center of the search coil. All parts’ maunt w

o ' t

to pass the earphone cord. Make a knot
at the inside end of the cord to prevent it
from being pulled through, e
Mount LI at the center of the un-
drilied end of the box, using epoxy ce-
ment, Before mounting, make sure that

the leads are long enough to veach the S
terminals on the PC board. If they are . -

not, either unwind & little wire from the -
coil or solder on short extensions, Before -
momting the PC b- 4, connect up the .

-cirenit and put a sA__ knob on the piro-

truding shaft of L2, Turn on the power

“and adjust LZ until 2 whistle iz heard in -

the earphone, Once you hear this whistle; -
you know that the cirenit is operatimg.
Turn off the power~ " cemeant the board
2 cement at each
eorner, . :
When attaching the baitery clip to the
cover, place it alightly off center to keep
it from interfering with the circuit board
components when the cover is in piace.

Operation. Hold the unit elear of any
metal, turn it on, and insert the earphone
in your ear. Withdraw the core from L2

Ly turning its adiusting screw knob
- counterclockwise. As the slug ‘passes

through the coil, vou will hear a rising .
and falling tone. While any position of
the slug which produces a tone may be
used as an operating point, the most de-

- sirable setting can be found in the fol-

lowing manner. Start with the slug
screwed out about am inch. At approxi-
mately this point, a tone considerably
louder than the others will be heard.

Continue to withdraw the care until a -

nill is reached. Slightly before this null
point is the best position for locating
non-ferrotis metals. In this case, the pres-

enee . of a non-ferrougs metal cavses a

slight increase in the oscillator frequen-
©¥, causing the signal to go toward the
null point. For detection of ferrous ma-
terials; withdraw the slug so that the
tone is slightly beyond the null point.
The presence of ‘a ferrous ohject then
decreases the oscillator frequency, again
bringing the tone down to the null. By
positioning the slug on either side of the

null, it i§ possible ‘to. identify either fer- .
rous or non-ferrous meterials. ¥ you
leave the slug’so-that a relatively low
audio frequency is head, the frequency
will go up or down depending on the
metal detected. )

‘To get some practice using the Car-
penter’s Mate, use a test surface which

“vol know contains a piece of brass hard-

ware, With the case held g0 that the side

-adjacent to the sepsing coil iz pressed

lightly against th, &t surface, move
the device over. thé™frea. The tone will

decrease notieeably when the. sensing . .
" -«oil is directly. over the brass. With the . -

proper adjustment L2, the null point
will be reached wh__ the metal is de.
tected.

‘Four clearly visible arrows can be
drawn or pasted on the gides of the hox
at the LY end so that scribe marks can
ke made on the test surface to locate the
detected metal under- the center of the
ceil. If the coil is exactly centered in the
end of the box, the arrows should be
centered -on the sides. It iz possible to
orient L1 go that it butts againgt the end
of the box. In this vase, the sensitive
arez iy greatly réduced permitting more
accuragy in-location: However; with this
arrangement -there is always the chance
that the coil will be dislodged ‘when the
instrument ig moved about. —-

Cott L1 should be mounted with époxy cement an the
btank end of the hox in exact arientation shown.
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CONSTRUCTION NOTES

Please use extreme caution when.
soldering transistors in place. :
Heat sink all leads with needle : e B g
nose pliers and use a2 low watt~ Fig. 3, Other than transistors, com.
age soldering iron (35 watts max) ponent polarities are ot critcal
The cireuit board must be thoro--

ughly cleaned with steel wool .
prior to soldering any component! - HOW IT WORKS

in place. : . : . Transistors (11 and (2 and their associated
: . components form two independent. Colpitis os-

cillators. The outputs of these - osclllators are
combined In the mixer compased of 03 and 04
i . and the resulting signal appears across the com-
. l]nnn lna]:! resistor R9F5mce thathmixer fa nuni

- . . inear, the output signal containg the two origina
Resistor color coding is as quOWS. . ' frequencies and alse the sum pnd difference of
the twe. However, anly the difference signal Is
within the mnze of human hearing. This signal is

R1 . RS, R11 6800 ohm btue-—grey—r-ed amplified by QF and used to drive the high-

impédance crysial earphone,

Rz, R4 : 880K T plue-grey-yellow | e & metallc object (cleher fertous or none
RS, R® oK ~ Orangs-orange-orange | & S ol oo ntit,
R, R8 .. eAOK * Red- red-yellow P i
e IR prownblaccres | EaiirbIERAL
e = ~green To minimize “pulling” of the oscillators and

the tendency of the two to lock on to the same
Irequency, the “locnl” esciliator (Q2) is adjusted
to run- st asbout twice the frequincy of the
“sense™ oscillator.
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