
means of a ssembly 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, tne
a ssembly turned over, and the second gusset
plate installed in t he same manner.

\Vhile Du Pont does not recommend this, a
st a nda rd 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 sha ped
to fit the rivet head. The drawing shows the
details on inserting and ex pand ing t he rivets.
Bit temperature is fairly critical and a Variac
is suggested. In any event, the heat should be
such a s to expand the rivet in lh to 4 seconds.

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

DU PONT TYPE

56S-13I1A-1I
56S-13I1A-20
56S-13I1A-36
56S-I73A-8
56S-173A-26
56S-173A-38
56S-20IlA-10
56S-20IlA-32
56S-20IlA-56

RI VET
DI A~l.

• 1311"
.1311"
.1311"
.171"
• 17 I"
.171"
.202"
.202"
.202"

SHANK
LEtlGTH

• 150"
•310"
.1170"
.235"
.1115"
.535"
.290"
• 510"
•750"

DRILL

tl29
tl29
tl29
tlI7
tl I7
tl I7
1i6
tl6
tl6

WORK TH I CKNESS
MIN. MAX •
up to .0115"
.166" .205"
.326" .365"
.025" .085"
•206" •265"
•326" .385"
.025" .105"
.2116" .325"
.1186" .565"

COLOR

yellow
blue
black
red
black
red
blue
brown
bl ack

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 obta ined b)' writ ing Chem
ical Sales, Explosives Depa rtment, 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 fa ct 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
type and size.

These fasteners really work and their use
will ease many difficult construe-Jon projects.
If the cost seems high, have you recently
priced high quality screws, nuts a nd washers?

Phvtogra(Jh a"d dra'l.lJings cou rtesy of E. 1. Du Pont de

Xt'mours & Co.

The Half Wave Transmission Line
Mitchel K~tz K2KPE

A s most hams a lready know, a half wave
line repeats t he load impedance back

towards the feed point a t each half wave node
when the line is terminated in it s cha r acteris
tic impedance. Using' this information severa l
ideas came to mind to f acilitate antenna tun
ing and inst allat ion.

Before putting up a new antenna, measure
the di stance from the antenna site to the
transmitter. Some rope, st ring, or scr a p wire
can be run over t he final transmission li ne
path to determine the leng th. Xow calculate
the transmission line lengt h required so a s to
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present a half wave multiple between the an
tenna site and the transmitter, for the lowest
frequ ency 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 t he line. As coaxial
cable using a P olyethylene dielect ric ha s a
velocity factor of .659 the following form ula
can be used to calculate the length of our half
wave line. Length in feet, 492 mUl~li'" by
.66 and divided by Fmc. ( J 2.</ . I 2.

As an example, if we design a line fa 7150
kc, using the formula we come up with ,1 5.4
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CORNELL·DUBILIER ELECTRONICS. DIV. OF FEDERAL
PACIFIC ELECTRI C co., 50 PARI S ST.• NEWARK 1, N. J .

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 sees.

That's the equivalent service, per rotor, of
over 268'h years. Now that's dependability,
the kind of dependabil ity 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
DUBILIER

feet. This line then becomes 1 half wave at
the design frequency. It is also 2 half waves
at 14300 kc, 3 half waves at 21450 kc, and 4
half waves at 28600 kc. From the above it can
be seen t hat if you cut a transmission line for
t he lowest ba nd to be used it can also serve
fo r other ha rmon icall y related bands. If we
are primarily in terested in 20 meter operation
we could have designed the line for perhaps
14300 kc. This line wou ld then figure out to
27.7 feet. Any multiple of the 27.7 could then
be used between the t r a nsmitte r and antenna.

Now for the actual installation. Measure
the coaxial line so t hat you will ha ve some fu lr
multiple of t he half wave li ne between the
antenna and the t r a nsmitter . Connect a s uit
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 coa x connectors. The ot her end of
the 10 foot sect ion can now be conven iently
attached directly to the antenna proper. Both
the main transmission line and t he shor t sec
tions , going' to t he an tenna, can be joined by
means of an 83-1J straight connecto r (fem ale
at both ends) and then t aped over. If alumi
nu m fo il is wrap ped around the fitt ings before
taping t hey will st a y bright and clean a nd will
be well protected ag-ainst t he weatner-. I n the
future when you want t o change the antenna,
instead of removing the complete transmis
sion line it is only necessary to replace the
small 10 fo ot sect ion, st ill maintaining our
original hal f wave line leng t h. If the trans
mission line you are using is m uch longer
t han the d istance or iginally mea sured f rom t he
antenna to the transmitter, t he coax may be
coiled up at a ny convenient place, and tucked
away out of s ig ht.

Getting back t o the half wave line, it is now
possible to insert an S'VR meter at the trans
mitter and know exactly what type of match
we have between the transmission line and
the remote ly loca ted antenna. Of course if the
SW R is ac tua lly 1 : 1 t hen you would get t he
sa me meter read ing on any length li ne. H ow
ever if a m ismatch does exist then by means
of the half wave line you can ascertain the
actual SWR of the antenna to transmission
line.

If a s pa re line is built and kept coiled up,
it can also be used for con nect ing a dummy
antenna to t he transmitter, st ill maintaining
the propel' SW R indica t ion on a bridge. This
ma y be important in tuning or a lig n ing a
transmitter. A 52 ohm dummy gave an SW R
reading- of 1: 1 when connected directly to
the terminals of an S'VR meter. T he same
reading was obt a ined with the dummy load
con nected to the end of a half wave line. WIlt'1I
intermed iate line lcmrt.hs were t,'it·,1 wi th the
dummy, s u r prisi ng ly large a moun ts of vn ri a 
tion in the apparent SW R was in dicated on
t he meter . . .. W2K P E

MARC H 1962 27


