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ust after last month's column

deadline, | managed to find a

real nice tutorial on solitons.
See Russell Herman's Solitary
Waves in the July-August 1992 is-
sue of the American Scientist. | also
came across another neat property
of solitons: If two ordinary waves
crash into each other, they'll self-
destruct. But if two solitons crash
into each other, they'll pass right
through each other without any
damage!

Fundamentals of research

One recent helpline caller be-
came rather upset when | told him |
did not believe in dowsing. His main
point was that if you can buy dows-
ing rods at Northern Hydraulics,
that confirms it right there. Doesn't
it? Well, not necessarily.

Dowsing clearly meets my “looks
like a duck and quacks like a duck”
pseudoscience definition. It is cer
tainly reasonable to approach any
pseudoscience topic with a lot of
skepticism.

On the other hand, it is not fair to
categorically dismiss something out
of hand you know little about. So, to
be fair about this, | decided to fea-
ture dowsing for this month's re-
source sidebar, and let you decide
this yourself. Actually, | needed an
excuse to describe the major re-
search tools that | use. Dowsing is
as good a topic as any to research.

There are three types of re-
search, primary, secondary, and,
tertiary. Primary research is that re-
search which you do personally. It
can often be the best research of all
provided, of course, that you keep
any bias in check, use reasonable
tools and methods, and don't get in
over your head.

Secondary research requires
study of the published literature.
The quality of secondary research
depends on how thorough you are,

the references you cite, and the
overall credibility and competence
of the references.

Other less polite names for terti-
ary research include anecdotal evi-
dence, hearsay, mythology., hype,
hoaxes, scams, wishful thinking,
urban lore, hidden variables, blind
faith, or simply plain old outright
lying.

Now, it is not fair to assert that
tertiary research will always be dead
wrong. But it is fair to say that teriary
research quality will nearly always
be very low and highly suspect.
You'll need a lot more of it to prove a
point—an awful lot more. At the
very least, multiple and independent
sources are absolutely essential. All

'DON LANCASTER

extraordinary claims demand ex-
traordinary evidence.

Let me show you how both pri-
mary and secondary research helps
me answer this question of great
importance.

Is dowsing for real?

My primary research experience
with dowsing is fairly limited. Years
ago, | was given some dowsing rods
to play with. | could not get them to
work. People | loaned them to who
claimed they “believed” could not
get them to work either. | have seen
employees of my local water utility

routinely using dowsing rods. | think

| know one reason why my utility
bills are so high.

FIG. 1—THE “RAPID RECHARGE" METHOD for an EX laser cartridge refill.
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| am a caver, and most cavers will
aggressively use any tools they can
to find new caves. In all of caver
dom, not once have | ever seen or
heard of anyone successfully dows-
ing caves—at least not firsthand.

On to some secondary research.
First, you should try to find some
dowsers. Start with the
Encyclopedia of Associations, and
you'll find a listing of the 3500-mem-
ber American Society of Dowsers
which also publishes American
Dowser magazine. You'll find that
Borderlands Research and the
Society for the Application of Free
Energy also sometimes have a
strong dowsing focus.

The Skeptical Enquirer is bound
to have touched on this at one time
or another. And Rex Research has
one or two of his Infolios that pro-
vide some dowsing information.

By far my favorite research tool is
Ulricht's Periodicals Dictionary. But
in its listing of more than 600 maga-
zines on water resources, the only
one of interest is American Dowser.
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The Divining Rod entry is a good
example of what researchers call a
false hit.

The Thomas Registry of Man-
ufacturers is of no help at all, be-
cause none of the manufacturers
listed will admit to providing any
dowsing supplies. Northern
Hydraulics does carry rods as stock
No. 15554-384. American Dowser
should list other sources of supply.

Books in Print lists no titles under
the subject of dowsing, but it sug-
gests that you refer to divining or to
radioesthesia instead; there you'll
find several dozen titles. I've picked
some of these for our listing.

By the way, one of the really big
problems in doing any research is
getting your key words right. More
often than not, the insiders will be
calling things by different names. It
is of utmost importance to find
these "correct” names as early in
the game as you possibly can.

The ultimate heavy weapon in any
research work is usually the Dialog
Information Service now offered on
GEnie 24 hours a day. There are
about a half billion abstracts on line.
Last month, | was overwhelmed
when a search for soliton informa-
tion produced around 8,300 refer
ences. How many dowsing refer-
ences do you suppose they now
have on line?

Would you believe seven?

Yup. As near as | can tell, there
has been dam little serious dowsing
research everdone. But three of the
papers are quite interesting.

The first is a Utah study in which a
powerful correlation was observed
between a big group of dowsers and
something. The study points out
empbhatically that the researchers
were totally unable to correlate that
“something" to either ground water
or its related magnetic fields.

The second interesting paper de-
scribes a British study in which
dowsers were invited to find a big
hidden flowing-water pipe. While
“something” was apparently hap-
pening, the dowsers were unable to
find the pipe reliably. Perhaps more
telling, professional dowsers did no
better than amateurs.

The third interesting paper is a
careful analysis of a pendulum.
When any pendulum is driven near

its resonance frequency, there is an
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expected normal physical reason
why a pendulum will suddenly start
bobbing around. This is explained by
the underlying math of driven os-
cillators. No further external cause
of any type is needed. No, you don't
even have to invoke chaos or non-
linear coupling effects.

And that's about as far as | got
with secondary research. The next
step would be a thorough study of
the books. back issues of the pub-
lications, and attempts to contact
the authors of the key papers. Very
often, the Science Citations Index
can let you find an older paper and
see who references it. This magic
directory is one of the few re-
sources that can let you move
forward through time, gaining new
material as it is published.

If you have anything useful to add
to all this, send it to me. I'll send you
a free copy of my Incredible Secret
Money Machine Il book for your
trouble.

PostScript review

| just received a reader letter that
was full of dead-wrong misconcep-
tions about the PostScript lan-
guage. So | think a review of the
fundamentals is once again in order.

| really like PostScript because it
is an ideal Hacker's general purpose
computing language. It is also su-
perb for the fast and device-inde-
pendent electronic distribution of
high quality technical information in
a new Hacker Data Format.

| use PostScript for everything as
my primary language. “Everything”
includes engineering design, fract-
als, stock market analysis, printed-
circuit layouts, video compression,
fuzzy data fitting, hot-tub control-
lers, fancy numeric analysis, exotic
half-toning, wavelet studies, and di-
rect dedicated homebrew CAD/
CAM control. | also use PostScript
to create everything you see here
and in my other columns.

You can talk to PostScript with
ordinary text files from any old word
processor or editor. Or you can let
fancy application packages write
the code for you. PostScript is one
of the easiest-to-use languages |
have ever seen. The more you play
around with it, the more powerful it
becomes.

PostScript is definitely a general-
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purpose computer language. All of
the required language features and
constructs are in place. As with any
general-purpose computer lan-
guage, there are strengths and
weaknesses. PostScript does cer
tain jobs better than C+ + and
C+ + does some tasks better than
PostScript. PostScript's massive
strengths lie in its ability to fill up
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otherwise clean sheets of paper
with stunning mixed text graphic
and text layouts—especially those
that need lots of transforms or
bunches of computation.

Nothing even remotely compares
with PostScript. Its big weakness
lies in its ability to interact with the
outside world. PostScript is often
limited to marking up sheets of pa-
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per, writing files to disk, returning
information over any communica-
tions channel, or sending out com-
mands to external devices.

Absolute proof that PostScript is
a general-purpose computer lan-
guage is found in the PSRT Round-
Table on GEnie. Of the more than
1000 files in the library, many use
PostScript for totally non-graphical,
general-purpose computing needs.
They also use extensive computa-
tions combined with only an inciden-
tal graphic output.

PostScipt is an example of a
stack- and dictionary-oriented, ex-
tensible, threaded, interpretive, and
reentrant language. It is a distant
relative of Forth.

Important features of PostScript
include its total device- and resolu-
tion-independence, and its ability to
draw graceful curves and work with
sparse data descriptions.

Yes, you can get a low cost
PostScript host interpreter. The
most popular one is known as
GhostScript, and is available for the
downloading from many BBS
sources, including the GEnie PSRT.
GhostScript provides on-screen
previewing on any host platform.
Full source code is available, again
by downloading.

Other host PostScript inter-
preters include various forms of
Adobe's CSPI, an acronym for a
Configurable Software PostScript
Interpreter. There are now dozens
of other third-party interpreters
available.

PostScript works best when it is
inside a dedicated computer that is
designed from the ground up to
meet its needs. Most of these dedi-
cated PostScript computers usually
have an obscenely misleading and a
horribly restrictive label placed on
them. These awful labels say
“printer” on them.

Instead, | prefer to call all of those
HUCC's, which is short for Hacker's
Universal Coprocessing Computer.
| believe that PostScript provides
the most outstanding emerging op-
portunities for Electronics Now
readers today.

For instance, I'll routinely use the
68030, the twelve megabytes of
RAM, and the hundred megabyte
hard drive of my LaserWriter
Pro630 HUCC as a fine “mother’s

DOWSING RESOURCES
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Danville, VT 05828

(802) 881-7165

Borderland Sciences
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Silver Spring, MD 20910

(301) 587-8686
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University Books, 1967

Gabriele Blackburn
Science & Art of the Pendulum
Idylwild Books, 1984

Bill Cox
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Life Understanding, 1971
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Harvey Howells
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Viking Penguin, 1979

R. Simmons

Professional’s Complete Dowsing
Course

Dowsing Institute, 1978

Robert Steffy
The Dowsers Primer
Halldin Publishers, 1980

Evon Vogt
Water Watching USA
University Chicago Press, 1979

little helper"” coprocessor for the
6502 in my Apple lle. It lets me ex-
plore non-obvious subjects power-
fully and profitably in non-traditional
ways.

PostScript can be compiled easi-
ly. The simplest example is the PS
bind operator. An intermediate ex-
ample is PostScript's binary object
format. Some highly profound com-
piling takes advantage of
PostScript's form capabilities. A
cached form can dramatically im-
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Robert Nelson
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lan Killip
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Civil Engineering for Practicing En-
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Arlington, VA, 227p, 6 Sep 74
Duane G. Chadwick

The Detection of Magnetic Fields
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prove runtime speed.

External compilers are also avail-
able that greatly improve the effi-
ciency and speed of runtime code.
Examples of these include Adobe’s
Distillery and Acrobat Distillery, or
my Maudedoc and Triple Distilling
techniques.

Yes, PostScript is strongly ob-
ject-oriented. But only if you want it
to be. The crucial keys to an object-
oriented language are modules that
have a single input, one output, and
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that gerform one well-defined
task—otherwise known as a
PostScript procedure inside a PS
dictionary.

Study any Acrobat output for ex-
amples of PostScript object use or
investigate PostScript's execuser
object and its related commands.

For more on PostScript, start with
Adobe’s red and blue books. Then
look at my files STARTUP.PS and
SPEEDUP.PS on GEnie PSRT or
write or call for more help.

Toner-cartridge reloading

Brand new toner cartridges for
popular laser printers might cost as
much as $140 each. You can easily
refill toner cartridges several times
at a cost as low as $4.25, and you
can do it in a minute or two.

The primary reason for cartridge
refilling is economics. New car-
tridges yield toner costs of around a
nickel per printed page—which is
much higher than jiffy printing. Re-
cycled cartridges yield toner costs
as low as 0.1 cent per page. That's a
50:1 cost reduction which can com-
pletely blow away old line printing. It
also makes book-on-demand pub-
lishing quite attractive.

Refill toner can also be better
than the factory original material. It
can give you such options as black-
er graphics, longer cartridge life,
color, check-printing MICR magnet-
ics, or thermal dye-sublimation for T-
shirt printing.

A typical toner cartridge includes
a fresh toner tank, the magnetic
feed roller, a photosensitive drum,
and a spent toner holding tank.

In general, there are many rea-
sons why a toner cartridge fails. The
most common is that it simply runs
out of toner. A plain old quick refill
takes care of this problem.

The second most common prob-
lem is caused by drum defects. Fac-
tory drums seem to be designed to
fail shortly after one tank of toner is
used. They might drop in sensitivity,
or pick up scratches or dropouts.
There's now a lively third-party hard
coated drum industry today. Swap-
ping to one of these hard drums can
let your cartridge be recycled doz-
ens of times. :

The third most common cartridge
problem is holding tank overflow.
This typically will happen after three

or four refills of the newer car-
tridges. The obvious preventive
step is to empty the tank before it
overflows. Recycling the recovered
spent toner is not recommended.

I have shown how to recycle the
older Canon CX, SX, and LX carts in
previous columns. The step-by-step
details also appear in the Hardware
Hacker I, my Intro to PostScript vid-
eo, and on GEnie PSRT.

This month | will tell you how to
recycle the popular Canon EX car-
tridge that is used on such ma-
chines as the Hewlett-Packard
LaserJet 4M + or in the Apple
LaserWriter Pro630. This EX cart is
much easier to recycle than the ear-
lier cartridge.

There are two recycling methods
that I'll explain here. The Rapid Re-
charge method of Fig. 1 just adds
toner. Pop the cap, pourin the toner,
and replace the cap. This works only
if the drum is still in good condition
and the spent toner tank is far from
full. You can make up a special flexi-
ble snout refill bottle to make it easi-

er to put the toner into the tank. A
length of heat-shrink tubing works
fine.

The Total Teardown recharge of
Fig. 2 takes longer, but it can fix
most cartridge problems. On the
other hand, it can cause more prob-
lems than it solves—stripped
screws, dropped parts, loose
wipers, fingerprinted or light-flash-
ed drums. It can easily raise your
per-page toner costs.

Removing two screws separates
the EX cartridge into two pieces.
The toner-tank half can be refilled by
the rapid recharge method. Two
other screws can be removed to
provide access to the entire bottom
of the tank. Mixing brands of toner
is not a good idea.

You can install a new hard-coated
drum in the other half cartridge. Try
to avoid getting fingerprints or
scratches on it or exposing it to
strong light. The spent toner tank is
also on this half. Removing two
screws gives you access to the bot-
tom of the tank.
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Cartridge recycling is best done
outdoors or in a hooded area with a
vacuum cleaner available. A face
mask is recommended.

By the way, it pays to monitor and
label the history of each cart care-
fully. | use brand new cartriges only
for my camera-ready art. Prime re-
cycled cartridges are used for my
book-on-demand production and
catalogs. | use problem cartriges for
in-house work.

If you start up your own cartridge
recycling service, one key rule is to
a seven mile service limit just like
pizza delivery: Go beyond seven
miles and the pizza gets cold, and
you will get into big arguments over
the anchovies. As soon as you ad-
vance to commercial shipments and
unknown sources and histories of
carts, your problems will increase
and your profits will go down. So will
your customer satisfaction.

Be sure to hand carry all your
carts to your customers. Each cus-
tomer should get his own cart back,
each and every time. In some mar-
kets, you can charge as much as
$15 to $19 for a cartridge refill.

Several big printer suppliers offer
“recycling” programs. This is really
a blatant attempt to prevent person-
al or third-party cartridge recycling.
It is ecopornography at its very
worst. If you ever get a prepaid recy-
cling pack from any printer supplier,
put a brick in it and send it back.

The leading trade journal for the
toner recycling industry is
Recharger magazine. You will find
lots of ads for the toner, drums,
tools, and services in it. This indus-
try has matured, with many outfits
now offering first quality products.
But there still are some scams and
flakes on the fringe, so always
check on the reliability of a supplier
before you lose a lot of money.

NEED HELP?

Phone or write your Hardware
Hacker questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher, AZ 85552

(602) 428-4073

For fast PSRT access, modem
(800) 638-8369, then an HHH.
Then XTX99005,SCRIPT.

CANON "EX" TOTAL TEARDOWN cnmeenecmnez |

1— Set the EX cartridge right side up on a cloth surface in an area where toner |
dust can be safely managed.

2-Usea Phlll;ps screwdriver to remove the screws hotdlng the cartridge retainer o
dogs in place. Squeezing the cartridge frees the dogs. Set these plastic dogs,
the screws, and their springs aside. Separate the cartridge halves.

3 Carefully set the fresh toner tank half aside. Obsewethephotodnmmtaumr =
bracket on the right side of the spent toner tank half. Remove the two Phillips
screws and this bracket. Then carefully remove the photo drum and set iton
a soft cloth. Avoidanyﬂngerpnmsoreuposmtustmnganﬂight. et

©\——— remove serw

4— Snap the gray cylindical charging roller out of its holders. Wipe it mufully
with a slightly dampened soft cloth to restore its llght gray color. Set this
charging roller aside. ¥

5— Remove the two Phillips screws securing the spent toner wiper blade.
Remove the wiper blade and set it aside. Carefully vacuum or dump any
toner in the spent toner tank. Reuse of this toner is not recommended.

: t —=— remove screw remove SCrew —=— Qj

- Carefully clean the wiper blade with a soft cloth. Replace the wiper blade
assembly and its two Phillips screws.

7— Snap the toner charging roller back in place. Inspect the old photo drum for
scratches while carefully cleaning it with a soft cloth. If you arosubstﬂutlnga :
new hard drum, do so at this time. Inspect and clean the photo drum rstainor :
bracket. Replace drum, retainer bracket, and two Phillips screws.

more,..

FIG. 2—THE “TOTAL TEARDOWN" METHOD for an EX laser cartridge refill.

It does not pay to buy toner in
bulk unless you are recycling over
2000 cartridges per month. Use the
refill bottles instead.

A superb source for laser printer

repair and maintenance training is
Don Thompson, who now offers his
seminars worldwide. He also pro-
vides low-cost replacement parts
and modules.



8- Remove the two Phillips scews on the end cap of the fresh toner tank half.
- Very gently remove this end cap, making sure that none of the three internal
gears pop off their posts. Vacuum the gears if needed.

EX CARTRIDGE RECHARGE, continued...

9— Flip up iﬁe white lever holding the magnetic pickup roller in place. Carefully
‘remove the magnetic pickup roller. Vacuum it and gently wipe it with a soft
cloth. Snap the end cap back in place (without screws) to retain the gears.

- 10— Make a fixture (such as a cardboard box with a rectangular hole in it) that lets
you firmly support this module so that the black magnetic transfer roller area

sits horizontally on top.

11— Remove the two Phillips screws holding the fresh toner wiper blade. Remove
~ the wiper blade, and carefully clean it with a soft cloth.

remove Screw -0

remove screw

Y @

—Q

remove screw —=— ()@

Eo ~-—— r@move SCrew

l,_ ;

12— If you are changing brands of toner, remove any remaining old toner. Then
carefully pour a new bottle of toner into the exposed toner tank. Level the
fresh toner as you pour it. Wear a face mask.

: Lo Replace the fresh toner wiper blade and its two Phillips screws. Carefully

 remove the end cap. Make sure the gears are all free to rotate. Inspect and
clean the magnetic transfer roller supports and snap the roller back into place.
Replace the end cap and its two Phillips screws.

14— Note how the two hinge pins hold the two cartridge halves together. Insert the
cartridge halves together, squeeze them slightly, and replace the cartridge
retainer dogs. Replace the final two Phillips screws.

15= Carefully vacuum any remaining loose toner. Run a dozen test pages that '
alternate white and black sheets to test your work.

THE “TOTAL TEARDOWN" METHOD continued.

New tech lit

The Society of Automotive Engi-
neers (SAE) is now offering the third
edition of the 840-page Robert
Bosch classic Automotive Hand-
book. It costs $29 for nonmembers,
and includes new coverage of sen-
sors, driver information systems,
and GPS navigation.

NewTek has just introduced a
stunning new, nonlinear video-edit-
ing system it calls a Video Flyer. It
uses hard disks instead of video-
tape to give you random video ac-

cess. The Video Flyer eliminates
most of the overpriced junk pre-
viously associated with serious vid-
eo post-production. It offers broad-
cast quality that is free of any
generation loss. Demonstration
videos are offered.

The Bell Jar newsletter continues
to offer exceptional information for
those interested in high-vacuum
techniques. A recent issue shows
how to build your own scanning-
electron microscope.

Speaking of vacuum concepts,

new make-your-own vacuum tube
kits are offered by George Schmer-
mund of Science Resources. After
you build your own vacuum tube tri-
ode, you put it to work in a re-
generative receiver.

More on RBDS shows up in
Radio World for April 20, 1994. In-
cluding a list of curently active FM
stations.

Super cheap red and green glass-
es for 3-D video experiments are
offered by Steve Gibson of
Deepvision 3-D. Touch switches
and driveway sensors are offered by
Tapeswitch. A new desktop maga-
zine is Digital Video.

Here are several good servicing
resources: Global Micro-Parts De-
pot has replacement oven parts,
both regular and microwave.
Appliance Service News describes
small appliance and TV repairs in
depth. Service News is a trade jour-
nal for computer service techni-
cians, and support now in its
fourteenth year. The all-ads
Computer Hot Line lists sources for
printer, hard disk, and monitor parts.

One new monthly pseudoscience
publication is Magnets in Your Fu-
ture. It is intended for motors-and-
magnets perpetual motion enthusi-
asts. The publication is expensive
and even more outrageous than
most—very strange indeed.

More on book-on-demand pub-
lishing appears in my Book-on-de-
mand publishing kit from
Synergetics. | also have a brand
new catalog with a greatly expanded
“insider technical secrets” section.
You can write, call, or E-mail me fora
free copy.

Most of the items mentioned are
found in the Names & Numbers or
Dowsing Resources sidebars. Be
sure to check here first before call-
ing our no-charge technical helpline.
Let’s hear from you. Q0

Ir's our first experience

with interactive TV,
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continued from page 76

ter than 2:1 (preferably less
than 1.5:1), and a monitor capa-
ble of receiving channel 3 or
channel 4 (VHF). The system is
also compatible with European
PAL. Standard video levels (1
volt into 75 ohms, negative
sync) are supplied by most cam-
eras or other video equipment.

On-board gain controls for
video and sound are provided,
but external gain controls ac-
cessible from a front panel
might be desired. Selectable
video inputs, audio subcarrier
control, frequency switching,
and external transmit/receive
switching might be required.
® Power Supply—For the trans-
ceiver, the DC voltage should be
well regulated (1% or better) and
be capable of 1.2 amperes or
more. For %-watt units, any
voltage from 8 to 14 volts is ac-
ceptable. The higher the volt-
age, the higher the RF output
power. For the 5-watt trans-
ceiver and transmitter, higher
voltages will be dissipated as
heat, so adequate heat sinking
must be provided.

Any ripple will show as hum
bars in the transmitted video
signal. Poor regulation of the
power supply can cause video
instability, sync clipping, poor
low-frequency response, and
make it difficult to receive the
transmitted video. Do not use a
power supply with an output
voltage of more than 15 volts be-
cause the RF power amplifier
will be damaged. Lead-acid or
nickel-cadmium rechargeable
batteries will permit portable
operation.
® Antenna—A good Yagi array,
log periodic array, collinear ar-
ray, or other antenna with 6 to
18 dB or more gain will give far
better results than a simple 6-
inch whip antenna. (Remember
that 5 MHz bandwidth is
needed.)
® Monitor—Any black-and-
white or color receiver that can
tune to channel 3 or channel 4
VHF.
® Camera—Any black-and-
white or color camera that pro-
vides 1 volt into 75 ohms will be

satisfactory. It can be a cam-
corder, a security camera, or a
miniature CCD camera. The

e 1

miniature CCD cameras con-
sume little power and can oper-
ate from 12 volts DC. They are
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FIG. 14—0PTIONAL ACCESSORIES can be added to the ATV units.



