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charging time would be 10 hours (120 mA X 10 hours = 1.2
AH). However, nothing is 100 percent efficient.

The standard fudge factor is 20 percent to 40 percent
yielding a charging time of 12 to 14 hours. Of course, if the
charger cannot output 120 mA, or if the circuit draws more
than 120 mA, the charge time will vary inversely with the
factor by which the charging current differs from 120 mA.
Bear in mind that higher charging rates lower battery life. For
that reason, charging currents are almost always kept below
33% of the ampere-hour rating.

Construction

Five Panoply’s have been successfully built and installed
into a Unibox 130 (GC Electronics) enclosure. That sturdy
plastic case comes in five two-tone color options and mea-
sures 4.38 X 3.25 X 1.5 inches. If you use a different case,
be sure that it is no smaller than the above dimensions.

The toroid for T1 is the most unusual item required. It is
manufactured by Indiana General (part number F627-8-Q1)
and is distributed by Permag Corporation (400 Karin Lane.
Hicksville, NY 11801). If you can not obtain that item or a
suitable substitute, the authors would be happy to supply it
(see Parts List for ordering information). Any substitute

B1 B2

INTERIOR VIEW of the Panoply
highlights the neat con

struction technique of the

authors. Note that the circuit is SCR1
mounted on a printed-circuit

board. However, perforated-
construction board is perhaps

more suitable for a circuit of

this type and that construction
technique is recommended.
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17 TURNS

FIG. 2—THE PRIMARY and secondary windings of T1 are
wound on a toroid. Details of how the primary winding is
done are shown in A, of how the three secondary windings
are done are shown in B, and of how the windings are
interconnected is shown in Fig. 1. Ordering information
for the toroid is given in the text and the Parts List.

toroid should have an initial permeability of about 100 and a
maximum permeability of 400, or more, at frequencies up to
at least 10 MHz.

The primary winding of T1 is wound with 24-AWG wire,
while the secondary windings are wound with 28-AWG mag-
net wire. (If using Radio Shack magnet wire, use 26-AWG
for the primary winding and 30 AWG for the secondary
windings.) As shown in Fig. 2A, 3 turns are wound on the
toroid for the primary winding. Note that the winding starts
with the wire entering one side of the toroid and ends with the
wire leaving the other side. As those familiar with the right-
hand rule will realize, flux will be induced in opposite
directions in the toroid depending on which end of the wire
has the more positive voltage. To keep track of that dif-
ference, one of the ends is arbitrarily declared to be the dotted
end (see Fig. 2). Next, three equal lengths of 28 AWG wire
are wound side-by-side, as a group over the primary winding
turns, to form 17 turns. As with the primary, the secondary-
winding wires enter the toroid on one side and leave on the
other (see Fig. 2-b). The side of the toroid declared the dotted
end for the primary is also the dotted end for all the secondary
windings. Finally, the ends of the magnet wire are carefully
stripped and connected together, resulting in the transformer
configuration shown in the schematic diagram in Fg. 1.
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