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Hints and Kinks items have not been tested by QST or the ARRL unless
otherwise stated. Although we can’t guarantee that a given hint will work
for your situation, we make every effort to screen out harmful informa-
tion. Send technical questions directly to the hint’s author.

QST invites you to share your hints with fellow hams. Send them
to “Attn: Hints and Kinks” at ARRL Headquarters (see page 10), or via
e-mail to rschetgen@arrl.org . Please include your name, call sign,
complete mailing address, daytime telephone number and e-mail
address on all correspondence. Whether praising or criticizing an item,
please send the author(s) a copy of your comments.

Aug 1999). My own solution is not to let the parts get that far.
I added a very thin drawer to the knee opening in my work-
bench. It’s an open wooden frame only 3/4-inch thick, about
14 inches deep and the width of the knee opening. I stapled
white cloth very loosely to the bottom of the frame. The cloth
should sag about an inch in the center so it can’t act as a tram-
poline. When I’m working with tiny things, I pull the drawer
out over my lap to catch whatever I drop. This idea isn’t origi-
nal. Watchmakers and jewelers use similar drawers.—Roy A.
Raney, KØOVQ, 600 Jackson St, Denver, CO 80206

WRIST REST CORRALS SMALL PARTS
◊ Here’s a hint that I use both at work and on my home work-
bench. I use a simple wrist rest (the kind used to support wrists
while typing at a computer keyboard) while I work at my bench.
Not only does it support my wrists and forearms, but it also
acts as a guard to keep small parts from falling off the bench.
At work, where I repair medical equipment, I repair small de-
vices that have tiny screws, springs and such. At home, it helps
to keep surface-mount parts and other small parts from falling
into the carpet. Since the rests are not attached to the bench,
you can set it aside when you don’t need it. Wrist rests can be
purchased for a few dollars at ham-swaps and flea markets. I
hope other readers find this a useful idea.—Dan Trigilio,
W6DAN, 948-A Kennedy Dr, Capitola, CA 95010-2317;
danjt@cruzio.com

SATURATING TOROID CORES
[This hint is part of a discussion I had with Mitchell Lee in 1997
about reports of possible balun-core saturation in RTTY applica-
tions.—Ed.]

◊ About saturating toroidal cores, I ran some numbers on my
spreadsheet. I assumed a hypothetical coil of 4 × 450 Ω = 1800 Ω,
or 41 µH at 7.05 MHz. A kilowatt across 450 Ω produces 671
VRMS. As you can see in Table 1, the core loss is a meager 1 to 4 W,
or 0.174 dB (4 W). Flux density, even for a bead, is only 150 mT.

3K. Schofield, W1RIL, “Schematics at Your Fingertips,” QST, Oct
1993, pp 39-40.

4You can download this package from the ARRL Web www.arrl.org/
qexfiles/ . Look for SCHEMAT.ZIP.

5”SWR Analyzer Tips, Tricks and Techniques,” QST, Sep 1996, pp 36-
40.

Table 1—Calculated Core Losses
Core Flux Temperature

Core OD Loss Density Rise Series R
Number (Inches) Turns (mW) (Bpk, mT) (°C) (Ω)
T12-2 0.13 143.17 3831 149.7 2176.8 28.1
T16-2 0.16 135.51 3255 104.7 1015.4 23.8
T20-2 0.20 128.06 2784 72.8 654.1 20.4
T25-2 0.25 109.81 2887 52.8 451.1 21.2
T30-2 0.31 97.64 2577 36.6 295.3 18.9
T37-2 0.38 101.24 2768 33.1 243.9 20.3
T4-2 0.44 88.79 2547 24.4 173.3 18.7
T44-2A 0.44 106.71 2194 25.1 164.4 16.1
T50-2 0.50 91.47 2453 20.9 133.9 18.0
T60-2 0.60 79.42 2129 14.4 99.1 15.6
T68-2 0.69 84.81 2197 14.1 81.2 16.1
T68-2A 0.69 76.53 1921 11.6 66.3 14.1
T80-2 0.80 86.33 1895 10.7 54.8 13.9
T94-2 0.94 69.86 2050 8.5 43.7 15.0
T106-2 1.06 55.10 1838 5.9 30.0 13.5
T130-2 1.30 61.05 1749 5.0 22.3 12.S
T157-2 1.57 54.11 1690 3.7 15.4 12.4
T175-7 1.75 52.28 1529 3.1 11.8 11.2
T184-2 1.84 41.33 1710 2.8 11.7 12.5
T200-2 2.00 58.45 1482 2.9 10.2 10.9
T200-2B 2.00 43.36 1391 2.1 7.7 10.2
T225-2 2.25 42.68 2901 3.5 15.4 21.3
T300-2 3.04 59.97 1529 2.1 7.4 11.2
T300-2D 3.04 42.40 1245 1.3 4.2 9.1
T400-2 4.00 47.72 1348 1.3 3.5 9.9
L= 41 µH; f = 7.05 MHz; V= 671 V RMS; XL = 1816.39 Ω;

I = 0.369414 A RMS
Resonating capacitance = 12.42698 pF; 03:48:29 02-12-1997

Considering that powdered iron can take 1 T, this isn’t even near
saturation. Temperature rise is the real limitation. A reasonable
design is a T106-2 with a rise of 30°C. I think this analysis is valid
in balun mode, but I’m not so sure about the transformer mode. I
don’t really know how transformers work.

If people burn up toroids with RTTY, my guess is that they
either had too little inductance for the job (my example fol-
lows the X

L
 = 4×RL rule), or perhaps the transmission line

was not presenting 450 Ω, but rather some reactive load, across
which the voltage could be much higher than what a resistive
load would predict. The best way to handle that situation is to
use a balanced tuner, then go through the balun.—Mitchell
Lee, KB6FPW, 686 N 21st St, San Jose, CA 95112

SCHEMATIC DRAWING SOFTWARE
◊ Readers occasionally ask me to recommend graphics soft-
ware for drawing schematics. There are many answers to this
question, so I think it’s a good topic for Hints and Kinks. I’ll
give you some ideas this month, and collect what information
you send me. I use Windows, so that’s where I’m starting. We
need to cover Mac and Unix/Linux based applications too.
When there’s enough material, I’ll publish periodic updates.

After a couple years of making circuit boards in the ARRL
Lab, I find dead-bug construction much more convenient. With
no need to make circuit boards, I seek programs with simple
drag-and-drop operation. QST described the simplest of these
before, but the necessary files fell through the cracks when
we discontinued the dial-up ARRL BBS. I’ve posted them
again as SCHEMAT.ZIP. This Zip file contains Schemat.bmp,
which may be opened in the Windows Paint accessory or any
simple bitmap editor. To make schematics, simply open
Schemat.bmp in one instance of Paint and your drawing in
another. To place a symbol, select it in Schemat.bmp, copy it
to the clipboard and paste it into your drawing. If you want a
quick, inexpensive way to draw schematics, this setup is avail-
able right now and the price is right.—Bob Schetgen, KU7G,
ARRL Staff

SWR ANALYZER CHECKS CRYSTALS
◊ I checked the antenna-analyzer article and found what I
thought was a new discovery.5 The other night, just out of curi-
osity, I tried measuring some crystals with my Autek Research
RF-1 RF Analyst. Amazingly, I was able to get a low-imped-
ance reading at the crystal frequency. How is this possible, when
the VFO swings 10 kHz with slight changes of the dial? I lis-
tened to the oscillator with my rig and found that the oscillator
actually locks to the crystal, allowing the crystal to take con-
trol. For a limited range of the tuning pot, the oscillator cleanly
locks and the crystal frequency can be read rock-solid on the
display. The “Z Ohms” numbers do not reflect the series resis-
tance of the crystal, and shouldn’t be trusted. This technique
was described the QST article on pages 39 and 40.—Mitchell
Lee, KB6FPW, 686 N 21st St, San Jose, CA 95112

/qexfiles/schemat.zip

