Cross-section of Rivet before and after sxpansion.

means of assembly and through bolts are
ruled out by the danger of collapsing the
aluminum tubing normally used. The gusset
plate and one wall of the tubing are drilled

as a unit, with the rivets inserted as each hole
is drilled. The rivets are then expanded, the
assembly turned over, and the second gusset
plate installed in the same manner.

While Du Pont does not recommend this, a
standard electric soldering iron, not a gun, of
100 watt or higher capacity, may be used to
expand the rivets. The copper bit should be
reversed in the iron and the blunt end shaped
to fit the rivet head. The drawing shows the
details on inserting and expanding the rivets.
Bit temperature is fairly critical and a Variac
is suggested. In any event, the heat should be
such as to expand the rivet in % to 4 seconds.

These rivets are available in a variety of
styles, materials and sizes. The following list
shows some of the sizes manufactured in the
56S aluminum alloy, modified brazier head

type:

DU PONT TYPE RIVET SHANK

DIAM. LENGTH
56S-134A-4 . I34" 150"
565-134A-20 . 134" .310"
565-134A-36 . 134" .470"
565-173A-8 . 171" .235"
565-173A-26 171" . 4|5"
565-173A-38 . 171" .535"
565-204A-10 .202" .290"
565-204A-32 .202" .510"
56S-204A-56 .202" .750"

DRILL WORK THICKNESS COLOR
MIN. MAX.
#29 up to 045" yellow
#23 . 166" .205" blue
#29 s 020" .365" black
¥17  .028" 085" red
#17 . 206" .265" Dblack
RET<~ 326" .385" red
#6 .025" 105" blue
#6 246" 325" brown
it6 486" 565" black

The above list is by no means complete and
is presented only to show the size range of
these fasteners, Complete information, along
with prices, may be obtained by writing Chem-
ical Sales, Explosives Department, E. I. Du
Pont de Nemours & Co., 350 Fifth Avenue,
New York 1, N. Y. The biggest problem in
the use of these rivets, from the amateurs
point of view, is the fact that they are avail-
able only from the Du Pont outlets in mini-

mum quantities of 100 each. Cost ranges from
under $5.00 per hundred and up, depending on
tvpe and size.

These fasteners really work and their use
will ease many difficult construec'ion projects.
If the cost seems high, have you recently
priced high quality serews, nuts and washers?

Photograph and drawings courtesy of E. I. Du Pont de
Nemowrs & Co.

The Half Wave Transmission Line

AS most hams already know, a half wave
line repeats the load impedance back
towards the feed point at each half wave node
when the line is terminated in its characteris-
tic impedance. Using this information several
ideas came to mind to facilitate antenna tun-
ing and installation.

Before putting up a new antenna, measure
the distance from the antenna site to the
transmitter. Some rope, string, or scrap wire
can be run over the final transmission line
path to determine the length. Now calculate
the transmission line length required so as to
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present a half wave multiple between the an-
tenna site and the transmitter, for the lowest
frequency band to be used. A half wave length
of transmission line has a different length than
a half wave of antenna wire in free space due
to the velocity factor of the line. As coaxial
cable using a Polyethylene dielectric has a
velocity factor of .6569 the following formula
can be used to calculate the length of our half
wave line. Length in feet, 492 mulii_'plm by
66 and divided by Fme. C 2 Pj

As an example, if we design a Izne for’ 7150
ke, using the formula we come up with 45.4
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feet. This line then becomes 1 half wave at
the design frequency. It is also 2 half waves
at 14300 ke, 3 half waves at 21450 ke, and 4
half waves at 28600 ke, From the above 1t can
be seen that if you cut a transmission line for
the lowest band to be used it can also serve
for other harmonically related bands. If we
are primarily interested in 20 meter operation
we could have designed the line for perhaps
14300 ke. This line would then figure out to
27.7 feet. Any multiple of the 27.7 could then
be used between the transmitter and antenna.

Now for the actual installation.
the coaxial line so that you will have some full
multiple of the half wave line between the
antenna and the transmitter. Connect a suit-
able connector at one end of the line. Next cut
off 10 feet of cable at the other end, and
terminate these two ends with Amphenol type

83-1P male coax connectors. The other end of |
the 10 foot section ean now be conveniently |

attached directly to the antenna proper. Both

the main transmission line and the short sec- |

tions, going to the antenna, can be joined by
means of an 83-1J straight connector (female
at both ends) and then taped over. If alumi-
num foil is wrapped around the fittings before
taping they will stay bright and clean and will
be well protected against the weatner. In the

future when vou want to change the antenna, |

instead of removing the complete transmis-

sion line it is only necessary to replace the

small 10 foot section, still maintaining our
original half wave line length. If the trans-
mission line you are using is much longer
than the distance originally measured from the
antenna to the transmitter, the coax may be
coiled up at any convenient place, and tucked
away out of sight.

Getting back to the half wave line, it is now

possible to insert an SWR meter at the trans-

mitter and know exactly what type of match
we have between the transmission line and
the remotely located antenna. Of course if the
SWR is actually 1:1 then you would get the
same meter reading on any length line., How-
ever 1f a mismatch does exist then by means
of the half wave line vou can ascertain the

actual SWR of the antenna to transmission |

line.

If a spare line is built and kept coiled up,
1t can also be used for connecting a dummy
antenna to the transmitter, still maintaining
the proper SWR indication on a bridge. This
may be important in tuning or aligning a
transmitter. A 52 ohm dummy gave an SWR
reading of 1:1 when connected directly to
the terminals of an SWR meter. The same
reading was obtained with the dummy load
connected to the end of a half wave line. When
intermediate line lengths were tried with the

dummy, surprisingly large amounts of varia- |

SWR was indicated on
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tion in the apparent
the meter,
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PERFECT

PERFORMANCE
AFTER 268%
YEARS ...

. AND STILL

\ GOING STRONG!

Some years ago, we installed several of our
rugged, precision HAM-M antenna rotors
on the roof of our plant and set them in
motion. They’'ve been going constantly
ever since—under heavy antenna loading,
through ice storms and hurricane-force
winds —at the reversal rate of once every
1 min. 40 secs.

That's the equivalent service, per rotor, of
over 268Y2 years. Now that's dependability,
the kind of dependability you have the right
to expect from Cornell-Dubilier! What's
more, the HAM-M is backed by the famous
CDE lifetime factory service warranty.

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

CORNELL-

Nt all DUBILIER

E
CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1, N. J.
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