94 SHIFT THOSE ROCKS
Crystal Grinding for the Novice G JBennett G3ONF

Why use crystals For the HF and LF bands?  Many have asked themselves this gquestion
and decided not to. Crystals made to order were never cheap and the supply of
purplus ores for the ampteur bands has dried up. Anyway, it is now 50 pasy to build
a rock steady VFD that the advantage of crystal cantrol may not be se Apparent.

Hirspyar, there are circumstances in which crystals are better tham a VPO, Far
portable ar J& operation the uBR of crystals aveide the need to carry a crystal
calibratar., The easiest way te get started with C gn the amateur bands is by
building &4 COFPA transmitter.

Although thers s Ao longer a good supply of suwrplus crystals for the amateur bands,
there are still plenty of cheap “useless Frequency” orystals availaple cutside the
amateur bards and it 1f possible ta make wee of gome of these by regrinding them.
This is often shrugged of f as “too difficult" or "time consuming". In Fact, wary
little practice is needed Lo master the basic skills reguired. It is the purpose of
this article ta pass on to the beginner as much information as 1s needed to make the
Firet attempt. The writer cannot claim to have superior knowledge or skill, except
that gained the hard may, Oy CEperience, Likg most basic skills, 4t &5 easiar %o
chow than ko canvey Em writing, but let's S&& what can be done.

First, it is obvious that crystals mounted in hermetically sealed cans are net
suitable Tar gricding. The pld styles of mounting (in use up to the Fiftiesl such
as FT24%, 10% and 10%) permit the removal of the crystal plate, In these mountings
the crystal is sandwiched betwesn two metal plates, each of which has a raised area
at the corpers [for sguare or rectangular plate) or arcund the edge {circular plate)

gap Fig 1. H.B. Same of the latar HF crystals in the 10X guise are actuwally
songtructed like the hersstically sealed types, with electrodes plated onto the
quart? plate. These should be avelded; they are much lighter in weight than the

wapal 10X packagn.

For a beginner, the best plan is to atart with a fairly large, easily handled plate.
Typically khis gphould be a 104 type with & Freguency of about  J000KHZ, far
regrinding ta the B0 metre band. Such a eryatal will be about one inch sguare and
one sizteenth of an dnch Thick.

The squipment mesded is af Followsi=

“arborundum Powder (teo grades = see note Gelowl
Papar Tissues [toilet, Kitchen or handwarchief twpEs)
Saucer ar shallow dish, and a glass plate
Scrowdriver

Test ODscillator (see Fig 2}

Amateur bamd or general doverage cecaeiver

Tutsg o Toothpaste

Add intnr._p:tiunce, and of F me go...|

bsing & test oecillator, check that the crystal oscillates and note the Frequency.
Some old ¢ryetals are inactive but in most cases this can be cured. Cpan up the
crystal holder ower & Eray of cloth, 50 as neot to lose the parts. Withdraw ar
unscrew the spring tensioner ang gently tip out the metal plates and gquartz sandwich
gnta a tisswe. Ezxaming all parts Foar Graces oF dirt ar carrosion.

Te glean the guartz and metal plates, rub them gently between the finger and thumb
with a little toothpaste and water. Ringe well with water, blet with a tissue,
gllowm to dry in warm air amd re-assemble. Check the Froqueancy and actiwvity again.
This treatment will often make a “dead" crystal come to life again. Hote that
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toothpaste (the white kind) is used instead of carbon tetrachloride which is tomic
and less effective a= a general cleaning agent where plain dirt, as distingt from
greage, 1s8 concerned. fwaid fingering the guartz plate dering the drying and re-
asmembly. Hold it by the corners, betwean finger and thumb, or use plastic twesiers
isee Fig 3.

Tws types of carborundum powder are required for this operation. Fina grit (aften
referred to as carborundum Flowrl and medium grit. Bath are easily cbtainable zn
small guantities by purchasing a begirners’ roch polishing kit. This will contain a
faw pieces aof rock (real rock!] and four tubs of powdar |coarse, medium, Fine and
polishing powder]. These kits can be bought for less than E1 at many hobbies shops.
Oply the medipn and Fise carboruadis will be required,

Place the glass plate om a steady table. Put somp water in the saucer and stand it
near the plate, Sprinkle a gosd pinch of medium carborundum in the centre of the
plate and add a few drops of water, encugh to make the powder swim but 4o nat drown
it. Work the paste out to a patch abput three inches wide with the finger befare
placing the crystal on QL.

Throughout the grinding, use a steady pace and even pressure. Hever grind for too
long without shifting the ares of pressure on the crystal. Rgmembar the aim is to
chtain perfectly plame and parallel Taces, Lige the tips of the jndex and aiddle
Fingers to apply the preéssure when dealing with the larger eryatals such as the LF
10K types.

Tha first Faw strokes will preak down the grit a great deal, so just give a couplse
af rubs, clockwise, with the finger tipe on the diagonal AL [see Fig 4). Mext,
reveres the direction and give a couple of strokes anti-clockwise. Mow turnm thes
crystal through 290%, shifting it to the diagonal HD. Fepmat two strokes sach may
and turn another 20° and repeat, turn again and repeat, wntil the crystal has had &
total af 16 rulba, avanly distributed an one sida, Plsw kturn Ehe cryskal aver and
repeat the above procedure. Rinse the crystal in the saucer, wash it well in
running water, then allow surplus sater to drain off, while helding it by its corner
iFig 31, Carafully bBlot with a tissue thes dey ik in wars airf oF under & lamp,

Aemount the crystal inte the holder and check the Freguency. It may not have mowed
f‘n.r, but the change should b measurable. The grinding can now gontinue wsing ®Eore
ETrOREE Say Ttem pach Wa . The only may bo juﬂﬂE‘ ig to measureg the result, Hagar
let the grinding bed become too dry. Add more grit as required. If too much water
iz added it slows down the cutting rate of the pastae. Kgap the grinding trach well
ﬂl-’-"ifilhl'lﬂ‘ﬂ aver tha glass plate by workisg Bhe Erachks i averlagging circles
(Fig %}, The grinding process alsa remowves glass from the surface; aveoiding local
wear will improwe the chances of a properly ground crystal.

Check the progress at intervals and Take sare nat to overshoot the target frequency.
Whan the crystal apgroaches the target, say 3400 for a target of 23500, stop wsing
medium grit. Haszh the plate clean and turn it awver. Use the Tresh surface to
continue grinding with Fine carbordndem, Tha cukbing rate will be slower, but
casier te comtraol. A8 the target fregquency is approached, check more often. With
practice, it is possible to grind to within 1KEHz or better.

The grinding of a crystal from 6500 te TODOKHZ is alae Feasible, Such crystals are
only about half the size of the example described abowe; it following that the
grinding of the Ehin gquartr requires mare care. Use only Fime grade powder and
apply presgure with the tip of the forsfinger. The final stages are tricky, as a
gingle rub can make a diffegrence of TKHz, It is a matter of fact that the grinding
of & ¢rystal causes micreoscopic surface damage, which can affect loag-term
stability. Farf this réason commercial crystals are etched to the Final Frequency
after grinding. Etching gntails the use of dangersus chemicale and should not be
uvndertaken lightly. Ewen mithout etching, crystals which hawe been grourd are quite
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satisfactary for amateur usé, Ogcasionally , @& crystal grownd to A spot frequency
Festtles down™ after o Few months to a slightly different freguency (aay 1Mz in
TOO0) ., This is unlikely to be a matter of concern in & CO/PA transmitter but, for a
filter or S58 secillator, it miiat bBe etched to Final Freguency and that s a
different stary.

If reasonable care is taken over prinding, the chances of success are high, A
crystal that fails %o perk after grinding cam often be reastored by the “toothpagte
treatment”, but little can be done for badly ground or scrateched crystals which fail
to a=cillate or behave prapgerly. Carrective grinding is difficult and 15 likely to
take the cryatal out of the targef Dand. It is Far bDetter not to spoil the crystal
in the grinding; the temptation to hurry must be resisted,

The first attenpt will take longer than the rest. With practice, several crystals
can ba ground in an evening. Forget any ideas of relaxing after such a performance
by daing a bit of snappy CW, Your hand will feal as though it has Deen through the
wringer| A mare domestic hazard can arise theough sloppy disgesal of waste
carborundum, It can play havoc with the glaze on & wash basin if traces are left
far scmeon® elsg to clean off. Pouring it through a waste disposal wnit will also
prove expansive,

The economically minded can recover somg of the carborundum by washing the spant
paste, but the stuff ie so cheap that it ig hardly worthwhile. TIn any event, at all

costs keep the grades of grit separate, IT the fine grade becomiss even slightly
contaminated with the coarse i1t will be ruined. When it is intended to grind
gaveral crystals it is better to grind them all with the coarss grit Tirst, then

tranafer to the fine grit.
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