G. E. Smith W44AEQO
1816 Brevard Place
Camden SC 29020

Shortened Antennas for 75 and 80

— designs which fit your QTH

Slopers exposed.

e

During1975 and 1976, |
tested wvarious 75

meter antennas with sev-
eral ZLs and VKs. This band
is generally open from
there to the United States
during the early marnings
(lecal US time) around
1000 to 1200Z. | have been
trying to determine if there
is any particular 75m
antenna best suited for this
7- to 8-multihop 8000-mile-
plus path. There are usual-
ly a number of US hams
working the ZLs and VKs
on SSB between 3775 and
3850 kHz. The ZLs are per-
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mitted to waork this portion
of the band. As the VKs’
highest frequency end is
3700, they generally trans-
mit SSB between 3680 to
3695; therefore, split
operation must be used
with them.

75m antennas tested
here during 1975-76 were:
several dipoles at various
heights (40 to 70 feet);
three delta loops; a two-d
horizantal quad at 70 feet;
two Y2-As in phase, col-
linear at 70 ft. (broadside to
NZ); several %- and %-A
verticals; a 3-element yagi
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fig. 1{a). Coil-loaded shortened %-X dipole.
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at 60 feet; and three hori-
zontal monoband dipole
log periodics (DLP), one

3-element, one 4-element:-

and one 5-element, all at 60
feet.

At times, | have had as
many as 3 or 4 75m anten-
nas up at the same time for
making direct comparisons
between the various types.
During the tests, the best
reports from the ZLs and
VKs have been with the log
periodics and the yagi. As
all of my antennas are sup-
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ported by pine trees, the
maximum height above
ground for the horizontal
antennas is limited to 60 to
70 ft., or approximately on-
ly % & above ground at 3.8
MHz. These are, of course,
fixed-wire beams.

At times, the yagi or the
log periodic would be re-
ported as much as 10 dB
better than some of the
other types being tested.
The yagi and the LPs were
all beamed west or SW.

The log periodics and
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Fig 1(b). Stub-loaded shortened 2- dipole.




the yagi, although produc-
ing the best reports from
“Down Under,” are quite
latge, requiring a width of
approximately 150 feet
and a boom length of at
least 100 feet. The general
design of the 5-element
monoband log periodic is
given in reference 1, Fig. 6,
reference 2, Fig. 2, and
reference 3, Fig. 4. The
dimensions for the fre-
quency range 3.8-40 MHz
are given by reference 2,
Table 1. This LP was sup-
ported at about 60 feet by
8 pines.

As an antenna of this size
is generally impractical for
the average ham on a city
lot, during 1977 | tested
75m antennas requiring
less space but still giving
some gain and more direc-
tivity than the usual 75 or
80m dipole or inverted vee
when limited to a height of
only sixty to seventy feet.
These are described in the
following.

Shortened Dipole Slopers

During the tests with the
Zts and VKs, it was noted
that W2CQ, one of the
more consistent early
morning DXers, uses a
single shortened (66-foot)
dipole as a sloper to the
west with very good re-
ports.

Shortened dipoles using
off-center loading coils
were well covered by Jerry
Hall K1PLP (QST, Sept.,
1975, page 28). By use of
two 40-uH loading cotls, the
75m dipole was shortened
to 66 feet. This is the type
used by W2GO for his short-
ened 75m centerfed -4
sloper, which requires
only a single 60- to 70-foot
pole, tower, or tree support.
It is sufficiently compact to
be used on a small lot. This
was the type which |
selected as being the most
simple and compact anten-
na requiring minimum
space.

As | did not have a pair of
loading coils as specified in
the QST article and did not
wish to take time to wind

them, | used instead two
lengths of 300-Q2 TV line as
loading stubs for the
shortened dipole. See Fig.
1(b). As a start, [ used
30-foot stubs which reso-
nated the shortened 68-
foot dipole at approxi-
mately 3.5 MHz. Resonance
can be determined by a
GDQ or by running an swr.

Next, the stubs were each
pruned about 6 inches and
the resonance was again
checked, and then another
6 inches were removed and
the frequency checked.
This procedure was contin-
ued until the dipole reso-
nated at 3.8 MHz. A total
of 3.5 feet had been re-
moved from each stub,
making them each 265
feet in length. These load-
ed the dipole to the desired
center frequency, 3.8 MHz.
An swr was then run to
determine the usable band-
width of the shortened
stub-loaded dipole, illus-
trated in Table 1. It will be
noted that the bandwidth
is quite narrow but usable
+100 kHz covering the DX
portion of the 80m phone
band.

This shortened or loaded
dipole was then suspended
as a sloper (Fig. 2) from the
top of a 70-foot tree and
sloped SW for tests with
the ZLs. Although the over-
all length of the sloper was
only 68 feet, it worked sur-
prisingly well, considering
its simplicity and ease of
construction. It was fed
with 72-Q twinlead con-
nected via a 1:1 balun to a
buried coax to the shack.

For a dipole-type sloper
to be effective for DX, or
rather to have a fairly low
angle of radiation, it
should form an angle of at
least 60° to ground. 70° to
80° would probably be bet-
ter. It, no doubt, acts as a
2-A vertical or semiver-
tical. Being centerfed, the
necessity of an elaborate
ground radial system as re-
quired with a - %“%- or
basefed vertical is prob-
ably not as important.
None was used during
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Fig. 2. Shortened '4-A dipole sioper, stub-loaded.

these tests. if the slope
angle is less than 60°, say
45°, it will probably have
more horizontal polariza-
tion and higher angleradia-
tion and would become
more like a low horizontal
dipoie with the major
radiation lobe at 90° or
straight up. In this con-

figuration, it would no
improve-"

doubt show an
ment with nearby stations
up to a few hundred miles,
but DX operation would
suffer.

A second sloper using an
old Hy-Gain 40/75 trap
dipole (overall length about
110 feet) also was tried,
suspended from a 100-foot
tree and aimed SW. This
sloper seemed slightly bet-
ter than the original 68-foot
stub-loaded sloper. This
was no doubt due to greater
overall -radiating length,
more effective height, and
an angle of about 70°. It
had the advantage of also
being usable on 40, though
no extensive tests have
been made with it on this
band.

Phased Slopers—Endfire
Array

As above slopers gave
fair results considering their

[

simplicity and ease of con-
struction, it was decided to
try a 3-element phased
sloper (all elements driven)
in a log periodic, endfire
sloper array configuration.
This was constructed by us-
ing a nylonline catenary
stretched between two high
pines separated by about
200 feet and oriented to
give a beam at about 225°.
The higher, rear tree was
about 75 feet in_height and
the forward tree was about
60 feet high.

As the use of stub-loaders
was not desirable due to
complications in suspend-
ing the stubs so that they
would come off at about
90° with respect to the
sloper elements, it was
decided to use end loading
instead of stubs. This was
accomplished by folding
about 25% of each element
end to the rear and securing
them to the top and bottom
catenaries, as illustrated in
Fig. 3(a).

As it was desired to op-
erate this beam centered on
3800 kHz, it was adjusted
50 that the longest rear ele-
ment, #1, resonated at 3.7
MHz, #2 at 3.8 MHz, and
the short forward element,
#3, at 3.9 MHz. The easiest
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Fig. 3(a). Log periodic phased sloper, end-loaded.

way to adjust this is to cut
each element slightly long-
er than its required frequen-
cy. Then put temporary
jumpers across the center
insulators (feedpoints).
Secure the ends of each ele-
ment (folded back portion)
te the catenaries and then
raise the array to its normal
suspended height. At this
point, the 2-wire center
feeder is not used.

Next, check resonance of
each of the three elements
separately by holding the
GDO near the horizontal
section at the bottom of
the catenary, and pruning
the ends as necessary to
the three frequencies, 3.7,
3.8, and 3.9 MHz, as men-
tioned above. This must be
done with the array sus-
pended at its final location
due to variations of res-
onance depending on the
height of the three
elements above ground.
These three frequencies
were selected so that the
completed antenna would
be centered on approx-
imately 3800 kHz, and also
to allow the array to oper-
ate as a log periodic.

Once the three elements
are tuned, the array can be
lowered, the jumpers across
the three center insulators
removed, and the 2-wire
open feeder or phasing line
connected as shown in
Fig. 3(a). Note the trans-
position required for the ar-
ray to perform as a log
periodic or an endfire array.
Each element must be out
of phase with its neighbor,
as required of any log
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periodic. The construction
of the feedline is presented
by the articles in references
1,2, 3,4, and 6, covering log
periodic wire beam con-
struction, and will not be
repeated here.

A large array of this type
for 75, even though using
only 3 elements, must be
assembled and tuned on
site for its particular sur-
roundings and height above
ground. Table 2 is overall
swr covering 3.5 to 4.0 MHz,
after adding the center
feeder to the array. It then
centered on about 3.7,
However, as the swr at 3.8
was only 1.25:1, no further
changes were made since
the beam was usable be-
tween 3.6 to 3.9 MHz.

Although this phased-
sloper log periodic was on-
ly tested for about one
week, it appeared to have
gain and directivity as
hoped. During one of the
tests on 3808 kHz, Bob
Tanner ZL2BT advised that
it was about the same as
the 3-element haorizontal
yagi at 60 feet which | was
using at the same time.

The main advantage of
the above phased sloper is
that only two trees or
masts are required, as com-
pared to 6 or 8 necessary to
support the 3-element yagi
or an equivalent 3- to 5-ele-
ment DLP. Further, the
phased array, being pri-
marily vertically polarized,
should have a lower angle
of radiation. Since the

radiating elements are
semivertical dipoles
(centerfed), a ground
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Fig. 3(b). Yagi phased sloper, end-loaded.

screen or counterpoise was
not used during the tests.
Although the length re-
quires about 200 feet of
mast spacing, its width is
iess than 1 foot, compared
with the 150-foot width of a
75m dipole log periodic or
yagi.

For those who prefer
yagis, the same 3-element
sloper could, no doubt, be
arranged as a 3-element
yagi by deleting the open
wire center feeder, delet-
ing the center insulators
from elements #1 and #3,
and feeding the center of
#2 element directly with
72-Q twinlead or, better
still, with an open tuned
line. See Fig. 3(b).

The array would then be-
come a yagi with #2 the
driven element,
parasitic reflector, and#3 a
parasitic director. The yagi
sloper array would, no

doubt, have a more narrow.

bandwidth (possibly no
more than £50 kHz) than
the bandwidth of the log
periodic configuration. |
have not tested the sloper
array as a yagi, but, on
previous tests comparing a
3-element horizontal
monoband DLP with an
equivalent 3-element yagi,
a greater bandwidth was
given by the log periodic.

Test Results
Shortened loaded slopers —
From the tests made with
Zls and VKs on these 75m
antennas, and also from
comparing notes with the
previous tests with ZL1BKD
during 1975-76, it appeared
that the single shortened
loaded-dipole sloper was

#1" a

equal to the larger delta
loops, 2-1 horizontal quad,
verticals, etc., which were
tested then versus the large
75m yagi and/or log period-
ic (horizontal dipole-type)
beams. The latter did
average out about 10 dB
better than the more simple
antennas, including the
slopers.

Considering the simplici-
ty and ease of building the
loaded sloper, and the fact

- that only one support is re-

quired as against 6 to 8 to
support my large beams, it
is believed the loaded
sloper is the least expensive
75m DX antenna and about
the only-one suited
for a city lot except, possi-
bly, a single Y- or 2-A ver-
tical, which can be quite
expensive if a 60- or
120-foot tower or mast is
used and the required 60
feet or more "of ground
radial system buried. The
latter may also be a prob-
lem on a city lot.

During the tests, the
large beams would show as
much as 15-dB increase
ovet some of the more sim-
ple antennas, but these dif-
ferences would vary from
day to day. The 10-dB gain
over the more simple anten-
nas was more the average.

Comparing the simple
sloper with the delta loops,
the type with apex topside
requires only one high sup-
port but needs about 120
feet of space for the lower
horizontal section. The
type with the horizontal
section up and apex down
requires two supports
spaced at about 120 feet.

Comparing it with the




35

FREGUENCY (MHKz)

Table 1. Shortened dipole sloper.

horizontal 2-A quad, the lat-
ter requires four supports
arranged in a square with
about 130-foot separation,
hardly suited for a city lot.
The delta loops and quads
also require more wire.
75m phased verticals are
also impractical in a small
space,

Therefore, the simple
loaded-dipole sloper is
recommended as a good
all-around and inexpensive
DX antenna if one does not
have an open space of
about 150 x 150 feet for a
large beam to provide gain.
Further, the latter, requiring
6 to 8 supports, also re-
quires considerably more
wire, insulators, etc., and a
great deal more effort and
labor!

For anyone not interest-
ed in 75m DX, a shortened
or loaded sloper used as a
high-angle radiator, either
as a sloper at about 45° or
as a low dipole at about ¥
A or at approximately 60
feet above ground, will be a
good average short-haul
antenna for several hun-
dred miles.

One suggestion would be
to have two anchor posts
for the bottom end, one to
provide a slope angle of at
least 60° for low-angle DX,
and the other to give about
a 45° siope for general
short-haul communicatien.

The 3-element phased
sloper—

Although this is a more
elaborate beam, having
gain, it is not generally
suited for a city lot, since
two masts with a 200-foot
separation are required. It

does have an advantage in
that very little width is re-
quired, but it does require
considerably more wire, in-
sulators, and labor to
assemble. It did appear to
be about neck and neck
with the vagi (also being
used at the same time) from
the ZL and VK reports. It
may have been just a bit
nocisier on reception due to
being more nearly vertical-
ly polarized. However, | did
not have time to determine
this for sure. It did make a
good showing “down un-
der” when compared di-
rectly with the yagi being
used then.

A 3-element wide-spaced
horizontal log periodic
beamed west was set up
later, which Bob Tanner
ZL2BT advised was the best
antenna tested here over
the past 3 years,

I might add that, when
comparing the various 75m
antennas during this period,
if the ZL or VK reported a 1
or 2 S-unit or 5- to 10-dB in-
crease or difference be-
tween two antennas, the
same difference on recep-
tion of their signal would
generally be noted, as
would be expected.

On this multihop 75m
path, there is generally less
QSB than on the higher
bands. When there is fad-
ing, it is usually slow,
unlike rapid Q5B on 20.

for the information of
those who do not work 75m
DX, the VK and ZL sig-
nals generally have a
slow buildup about 15
minutes before sunup,
when they peak. They
remain peaked for 15 to 30

SWH it
155
£
e
i

a7 36 3.7

3B 38 4.0

FREQUENCY (MHI)

Table 2. Log periodic as in Fig. 3(aj.

minutes, and then start a
decline for 30 minutes to 1
hour after sunup, local

time.
As vet, | have not deter-

mined if the sunrise peak is
due to “gray line” propaga-
tion or possibly due to a
change in ionization of the
F-layer, causing less attenu-
ation at this end or possibly
in the last hop (received at
this end), thus giving the 5-
to 10-dB signal increase
which is generally noted at
sunup.

It is doubtful that “gray
line”” affects the US-NZ
path since they are in total
darkness approaching mid-
night (sunup here in the
east). “Gray line” might af-
fect the W-VK path since
sunup here is about sun-
down in certain parts of
Australia.

To get more firsthand in-
formation on this, | am now
{as of this writing) in the pro- -
cess of putting up two bev-
erage receiving antennas,
one N-S and one E-W. These
are 2-wire reversible-direc-
tion beverages, each 520
feet in length, for use on
160, 80, and 40. Some very
excellent data, suggestions,
and material have been
made available to me by
Paul W6PYK for this test,
for which | am very grate-
ful. | had previously tested
several simple single-wire
beverages, resistor-termi-
nated, to improve S/N.

The beverage project
was started here original-
ly to try to improve recep-
tion which is extremely
poor, especially on 75, at
this QTH. This is due to
very poor ground conduc-

tivity, extremely high noise
level (both QRN and man-
made) on 75, and the
fact that it is surrounded
by high pine trees (60 to 90
feet) except to the NE and
E. They extend for several
miles to the SW and W,

For this reason, there is
little open space for ver-
ticals, since trees higher
than a %-A vertical would
surround it. There would be
some trees separated from
them by less than 50 feet,
very thick in the direction
of the ZLs and VKs. The
two single-wire slopers
which were tested were
suspended from trees in
open areas, although there
were trees within about
100 feet to the W and SW.

For those who may be-
come interested in 75m DX,
there are some very good
suggestions on propaga-
tion, ‘‘gray line,” 75m
antennas, receivers, a list of
75m DXers, beverage anten-
nas, etc., presented in John
Devoldere ON4UN’s ham
book 80 Meter DXing, pub-
lished in 1977, He includes
a very complete list of 86
previously-published ar-
ticles in the various ham
publications covering these
subjects.

Other Suggested Sloper
Designs

In addition to the short-
ened loaded sloper and the
3-element phased sloper de-
scribed above, the follow-
ing are several suggested
slopers and phased slopers.
| have not actually tried
these, but they are de-
scribed briefly for anyone
wishing to expetiment or
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who is interested in antenna
design.

Multidirectional slopers —
If there is sufficient open
area around a single high
mast or tree, 3 or 4 of the
shortened 75m dipole
slopers could be used for
several directions as per
K1THQ’s 40m fourdirec-
tion sloper described in the
ARRL Antenna Book (Figs.
8-12, page 200, 13th
edition). According to his
measurements, the forward
gain was about 4 dB and
front-to-back up to 20 dB.
Note that the coax to the
relay box must be just over
3/8 A At 3.8 MHz, this
length would be approx-
imately 63.4 feet of RG-8/U
or RG-58/U (VF = 66%), or
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74.9 feet of RC-8/AU or RG-
58/AU (VF = 78%).

| have not tried this
4-directional sloper, but it
sounds interesting for
anyone having the room
and needing a lobe in more
than one direction. If a
mast at least 130 feet in
height is available, full ¥2-A
sloping dipoles could be
used without loading and
would no doubt be more ef-
fective. The dimensions
would then be about dou-
ble those given for
K1THQ’s 40m switchable
sloper.

Ya-A slopers —

Not having a tower, |
have been unable to test a
Ya-k inverted sloper fed by
coax at the top of the tower

{with the coax sheath
grounded to the tower near
the feedpoint}. | have
worked several on 75 who
have reported good results
with this type of inverted
sloper.

Theoretically, this should
be a good antenna, since
the current loop of the %4-4
sloper is topside and gener-
ally in the clear. The tower
provides a ground plane or
acts as a reflector, which
should give some directiv-
ity. However, this type ap-
pears to be tricky (and they
either work or they don’t).
No doubt the %% wavelength
and the angle between the
sloper and the tower are
critical, probably affecting
the impedance at the top
feedpoint, which is prob-
ably low. Possibly a match-
ing network between the
coax and the feedpoint
would help, or possibly the
top of the %-A element
could be grounded directly
to the towers and the lower
end voltage fed at the bot-
tom with a tuner or a2 ¥-A
tuned line used to voltage
or end feed, similar to the
old Zepp. Using voltage
feed at the bottom also
saves the length of coax
from bottom to top of
tower.

| have one friend,
YV5DLT, who put up two of
these V-A inverter slopets.
(topfed), one for 75 and cne
for 40. He said the 75
worked with no problem,
whereas the 40m refused to
work. | have noted that
about 25% of those using
the % -4 sloper have gotten
them to work; the rest had
problems or became dis-
couraged if they did not
work right away.

Possibly those using
these successfully can give
some suggestions. Also, the
estimated angle of radia-
tion, H-plane pattern, etc.,
would be interesting.

Dual ¥-A phased slopers —

Possibly, using two of
these side by side, in phase,
spaced Y2 A broadside to
the desired direction, might

be of interest, as per Fig. 4(a).
The two %-A elements
spaced ¥ A would be
grounded topside, as men-
tioned above. The two bot-
tom ends (veltage loop)
would be voitage-fed with a
¥1-A open phasing line
feeding the ends, so the
two V4-A radiators will be in
phase. The %-A phasing
line is current-fed, slightly
off center directly with the
coax or with 2 1:1 balun. For
3.8-MHz operation, the two
Y4-A slopers would be ap-
proximately 61.5 feet and
the 2-wire open phasing
feedline approximately
126.8 feet long. This beam
requires two 70-foot towers
spaced about 130 feet
apart and oriented broad-
side to the desired direc-
tion. A few wire reflectors
between the towers might
improve the lobe in the
desired direction.

This array would be
similar to the broadside or
side-by-side phased slopers
described below, except
Y4 -A slopers would be used
in place of the -\ short-
ened dipoles~See Fig. 4(b).

14-A phased-sloper or ver-
tical-dipole arrays —

If @ mast at least 130 feet
high is available, it could be
used to support a full ¥-4
phased sloper or vertical
dipole endfire array. The
elements would then be a
full *2 A (no endloading re-
quired), thus being more
efficient and having greater
effective height.

Another advantage of
greater height would be the
possibility of having the
three elements near or ex-
actly vertical, so the array
would then become a 3-ele-
ment vertical (dipole) log
periodic or 3-element ver-
tical yagi {whichever con-
figuration is preferred) as
was described above under
“Phased Slopers—Endfire
Array.”

With the shortened di-
pole sloper or multi-
element sloper arrays, the
loaded elements probably
reduce efficiency about




50%, as the shortened radi-
ating portion is only approx-
imately % A Their %-A
radiating portion should be
about the same as the ver-
tical radiating portion of a
Bruce array.

The end-loaded sloper ar-
ray might be considered as
a 3-element endfire array,
as opposed to a 3-element
Bruce array which is a bi-
directional, broadside one
using Y-A radiating ele-
ments in phase spaced %A
The 3-element endfire array
would be unidirectional
and should give greater
gain. The Bruce would,
however, probably have a
greater null to the sides
(180°).

If a single high mast is
available, it could also be
used as the center support
for 3 or 4 separate phased
endfire arrays, thus provid-
ing 3 or 4 separate beam
headings or separate select-
able lobes at 120° for 3 ar-
rays or 90° for 4, for beam-

ing N, E, S, or W.

Granger, Trylon, and Hy-
Gain manufacture commer-
cial or military fixed-wire
monopole and vertical
dipole log periodic wire
beam arrays of these types
for frequency ranges 2.5-32,
3.0-32, 4.0-32, and 6.0-32
MHz. These are recom-
mended for long-haul HF
circuits. See the Hy-Gain
commercial catalog E,
1969.

Incidentally, if any hams
are interested, these com-
mercial wire beams are gen-
erally in the %20,000 to
$50,000 class, However, this
does include an 100- to
240-foot steel tower. A 3-to
5-element vertical (mono-
band) dipole log periodic
for 75m can generally be
ham-built for $100.00 or
less for wire, insulators,
etc., less tower and coax.

Broadside or side-by-side
shortened slopers —
Another suggested

phased sloper could be the
use of two shortened
78-foot Y4 -A (loaded) sloper
dipoles suspended from
two 70-foot masts spaced
4 A (approximately 130
feet at 3.8 MHz). See Fig.
4(b). The two slopers would
be operated in phase with
130 feet of separation. A
4-4 tuned feeder/phasing
line would be required for
feeding and phasing the
two slopers, similar to the
dual %-1 phased slopers
described above in Fig.
4(a).

Better still, if the two
phased slopers could be a
full %2 A (requiring two
130-foot masts), they should
give about maximum gain to
broadside for an array of
this type. 1 believe | have
heard of some ham using
this type of beam.

There are, no doubt,
many phased-sloper-array
combinations which can be
designed. 1 again wish to
point out that | have only

built and tested the loaded
sloper of Fig. 2 and the
3-element (end-loaded)
phased sloper of Fig. 3(a).

| would appreciate hear-
ing from anyone who is us-
ing or has tried any phased-
sloper arrays or has any sug-
gestions along this line. A
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/_[ ALL-

MODE VHF amplifiers

FOR BASE STATION & REPEATER USE

# 60dB Harrmonics
+ B0dB Sputicus

MODEL: V350

fr Built-in 115/230 VAC Supply
it AM-FM-CW-SSB-RTTY

All Solid-State!

| MODEL: V180

wllluminated Panel Meter

= Automatic T/R Switching

= VSWR Protected

o + 13V/3A Accessory Socket

PCWER
LAIBS 11013-118th Place N.E. » Kirkiand, Washingion 98033  Telephone: (206) 822-1251 « TELEX No. 32-1042

= Heavy Duty Design - U.S. Manufactured
SIZE FANKIT
MODEL FREQUENCY INPUT OUTPUT WixDxH WEIGHT REQUIRED PRICE
R Vi i) 5Q-52MiHz 8-18W 100-120W 2716x336x17/8mm 11.7 kg 126 iost Nc $338.00
" V360 S0-520MHz 5- 100/ A40-450W 432x330x178mm 234 kgib2ins] Yes S825.0C
V70 144-148MHr 10-18W 75-80wW 27T6x330x1 78 11 7 kg (26 :hs) No $315.00
V71 144-148MHz 1-3W 75-90wW 216x330x178rm 11.7 kg 26 0s) No $349.00
V180 144-148MHz S15W 170-200W 216x330x178mm 13.5kgt300s) CW & FM $539.00
V350 144-148MHz 10-20wW 350-400wW 432x330x178mm 23.4kg152ins) Yes $885.00
V1308 220-225MHz 10-15W 70-88W 216x330x178mm 11.7 kg (26 Ibs) No $329.00
V1358 220-225MHz 25.38W 140-160wW 216x330x178mm 11.7 kg (26 1os) CW & FM $489.00
F110 Fan Kit, 11BVAL 135x135x50mm 1 kgi2.2Ibs} = $ 33.00
F220 Fan Kit, 230VAC 135x135x50mm 1 kg (2.2 Ibs) - $ 33.00
“F136 Fan Kit, 118VAC 381x140x89mm 32kgl 7Ibs) - % 59.00
'F235 Fan it, 230VAC 381x140x89mm 32kgl 7lbs) i % B9.00
RM-1 19 Inch Rack Adapior 483x3x17/8mm 1 kg(2.21bs) $ 2500
THM-2 19 Inch Rack Adaptor 197x32x28mm Skgi1.11bs) [ = S 12.00
*Used with the V360 & V350 Amplifiers - “For Expon Onty Other Frequencies Available on Regquest
Dealer Inquiries Invited
f I
; VISA®
pd RF POWER LABS, INC. .z = :
=
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