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THE CERT POLE PROTOTYPE
The purpose of developing the CERT Pole prototype
is to experiment with ways of increasing the range of
a handheld transceiver (HT) while minimizing
power output and retaining its mobility. Inexpensive,
off-the-shelf materials are used whenever possible.
The prototype consists of four basic components:
•
•
•
•

A lightweight PVC base for stationary use;
A telescoping fiberglass painters pole with
attachment points for an HT, and a coax feed
line to connect the HT to the antenna;
A suitable HT, headset or speaker-microphone,
and a protective case with fittings to attach the
HT and case to the pole;
A lightweight gain antenna and mount attached
to top of pole.

FIGURE 2: Close-up of center section showing the three gluedtogether tees. The legs and center pole support are pressed into
the tee outlets.

BASE
A lightweight, modular base can be used when
operating the station from a fixed location.

Figure 3: Base broken down for travel or storage.

POLE
The prototype uses a Sherwin-Williams “Contractor
Series” 6’-12’ telescoping fiberglass pole with a
twist lock mechanism that can securely lock the
upper section at any extension length within its
range. Two D-ring fittings salvaged from an old
tool case are attached to the bottom section of the
pole (at about shoulder height) using hose clamps.
The D-rings are spaced so that when the HT case is
attached movement of the case was minimized.

Figure 1: The base is constructed of 1 ¼” Sch 40 PVC pipe and
fittings. Weights can be stacked on top of the legs to improve
stability. Additional tees or ells can be used to configure the
base in a X shape for improved stability.
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If another pole is used, it is recommended that it be
made of fiberglass to reduce the effects of metal in
the vicinity of the antenna. Poles that extend longer
than 12’ may have additional stability problems.
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the side of the case to attach a headset or speakermicrophone jack and a external power supply.
The case is attached to the D-rings on the pole with
quick-release carabiners.

FIGURE 6: The case’s belt loop is attached top and bottom to
the D-rings using sturdy but inexpensive carabiners.

FIGURE 4: Pole inserted in base. Antenna & HT not attached.

FIGURE 7: Back of HT case showing carabiners.

ANTENNA & FEED LINE

FIGURE 5: Close up of a D-ring attachment point. A small
piece of rubber shelf liner was used between the back of the Dring fitting and the pole to prevent slipping. Plastic cable ties
looped around the clamp can be used in place of D-rings.

HT & CASE
The case used for the Kenwood G71A HT is the
“The Pouch” by The Pouch, Inc. Slots were cut in
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A male SMA to female SO-239 adapter connects
the top of the HT to the feed line. The feed line is a
6’ length of RG-8X coax, looped and securely
attached to the lower section of the pole just above
the HT with a plastic tie to minimize strain on the
HT connection. The feed line loops around the
upper section of the pole until it is connected to one
end of a double female SO-239 chassis mount
inserted into the bottom of the antenna.
The prototyped utilizes a Diamond NR770HB
mobile antenna with a loaded base – no additional
ground plane is required. A ½” PVC nipple and
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coupling screws on the top of the pole and serves as
a stem to which the antenna is attached.

FIGURE 8: SMA-male to SO-239 female adapter. Two small
5/16” vinyl grommets can be slipped over the SMA portion of
the adapter to provide additional support.

FIGURE 9: The feed line is anchored slightly above the upper
D-ring with a loop to provide strain relief for the SMA adapter
connection.

FIGURE 11: Upper section of pole partially extended showing
how the feed line loops around it.

OPERATING WITH THE POLE
The HT’s normal antenna is removed. The HT is
placed in its protective case, which is then attached
to the D-rings of the pole with the carabiners. The
SMA to SO-239 adapter is connected.
The antenna and mount assembly is screwed on to
the top of the pole. The ends of the coax feed line
are attached to the HT adapter and antenna. The
pole is extended to the desired operating position.
FIGURE 10: Feed line in storage position.
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Caution should be used when using the CERT Pole
indoors, outdoors around overhead power and
telecommunications lines, and in high wind
conditions. Wind driven smoke and dust may lead
to a static charge buildup on the antenna and pole.

Figure 13: Insulated ¾” cable clamps used back-to-back to
connect the PVC nipple to the base of the antenna.

Figure 12: Antenna mount made up of ½” PVC nipple and
coupling connecting a Diamond NR770HB mobile antenna to
the top of the pole. The antenna and the nipple are attached
together using four stainless steel and rubber conduit supports
and two plastic license plate nuts and bolts. A SO-239 femalefemale adapter has been screwed into the antenna’s base to
provide a connection for the feed line.

The CERT Pole can be moved and handled like a
hiking staff. With one hand on the pole, the other
hand is free to use a speaker-microphone or headset
pendant switch. The pole can be rested against an
object while one or both hands are used for other
tasks.
Used as a fixed base, the CERT Pole and its mount
can be used with a portable battery pack and solar
panel. A flag or pennant can be attached to the top
section of the pole to mark the location of the
station.
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Figure 14: View of connected antenna mounted on top of the
pole.
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For UHF antennas:

BASE CONFIGURATION (suggested by Mike
N6GEM, San Diego CERT)

UHF Antenna
Options

Short Rubber
Ducky
1/4λ Ground
Plane
Twinlead JPole – Pole
Mount
AK6QJ CERT
Pole
X50A –
Ground Mount

Antenna
Gain

Height
Gain

Total
Gain

5W
Effective
Radiated
Power

dBd
-2.0

dBd
0

dBd
-2.0

Watts
3.2

0

0

0

5.0

0.5

3.0

3.5

11.2

5.5

3.0

8.5

35.4

7.2

0

7.2

26.2

Added May 9, 2007…
Figure 15: Mike N6GEM suggested a X configuration for a
more stable base. Solar panel and 18AH battery/inverter
supports long duration deployments.

CERT POLE PERFORMANCE

One drawback to using a HT case is that many of
the radio’s functions are not accessible unless the
HT is taken out of the case. The following option
uses the HT’s belt clip for more accessible mount.

Dr. Howard White KY6LA calculated the following
data on the performance of the CERT Pole against
other common antenna alternatives.
For VHF antennas:
VHF Antenna
Options

Short Rubber
Ducky
1/4λ Ground
Plane
Twinlead JPole – Pole
Mount
AK6QJ CERT
Pole
X50A –
Ground Mount

Antenna
Gain

Height
Gain

Total
Gain

5W
Effective
Radiated
Power

DBd
-5.9

dBd
0

dBd
-5.9

Watts
1.3

0

0

0

5.0

1.2

3.0

4.2

13.2

3.0

3.0

6.0

19.9

4.5

0

4.5

14.1

Figures 16 & 17: A stainless steel spring clamp with a flat face
(Perko # 0502DP2STS, purchased from West Marine) is
attached to the painter’s pole above a hose clamp (to keep the
spring clamp from slipping down the pole). The HT’s belt clip
is inserted over the flat section of the clamp for a slightly loose
but secure fit. A section of Velcro or felt can be attached to the
flat face for a more secure fit.

Figure 18: Prototype Winlink station using two spring clamps.
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TRAILER HITCH MOUNT

WORKING WITH PVC

For vehicles with trailer hitches, a mount can be
fashioned from 1 ¼” Sch 40 PVC and fittings.
This design uses a hitch adapter made from an 1
¼” PVC coupler, 1 1/” x ½” PVC bushing, a ¾”
steel bolt, washer and nut (Figure 21).

To make it easier to break down the various PVC
base units for transport and storage, try drilling
small diameter holes and screwing together the
components with round headed wood or sheet metal
screws instead of gluing or joining with solvent
cement.
Lightweight antenna adapters and mast extensions
can be made from 1” PVC 200 psi irrigation pipe.
This has the same outside diameter as 1” PVC Sch
40, but a much thinner wall. This material works
well when supporting lightweight (<1.5#) antennas.
Avoid lengths longer than 4’ or so as longer lengths
may be too flexible.
LIGHTWEIGHT DIRECTIONAL ANTENNAS
For longer ranges, try mounting lightweight gain
antennas such as 3 or 4 element Yagis or 5 element
log periodica antennas. These antennas exhibit
gains in the 6-7 dBd range – considerable better
than vertical omni antennas. The antennas can be
vertically polarized for repeater or FM simplex
work, or horizontally polarized for 2M SSB. When
using a Yagi or log periodic antenna vertically
polarized, use a PVC mast adapter to limit the
amout of metal in the plane of the antenna elements,
and route the feedline back along the antenna’s
boom or at a right angle to the elements for at least
12”.

Figure 20: CERT Pole trailer hitch mount.

Figure 21: Hitch adapter before final assembly. ¾” bolt of
suitable length is inserted into the bushing and glued in place.
The bolt/bushing assembly, coupling and 3’ length of 1 ¼” Sch
40 is assembled together and secured with small sheet metal
screws.

Figure 19: Vertically polarized log periodic antenna and mast
adapter. Note how the feed line is lead away from the antenna’s
elements at a right angle.

Figure 22: Close-up of adapter attached to hitch bar.
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