
Proper physical mounting is as important as weatherproofing for long-term node reliability.

U-bolts for round poles are the standard method for attaching enclosures and mast arms to
steel, aluminum, or fiberglass round poles. ("NEMA U-bolt" is industry vernacular - NEMA does not
define a U-bolt standard for round poles.) Use hot-dip galvanized or 304/316 stainless U-bolts to
resist corrosion. Match the U-bolt radius to your pole OD; common trade sizes cover 1.25 inch, 1.5
inch, 2 inch, and 2.5 inch EMT or schedule-40 pipe (per U-bolt / conduit hardware catalogs). Use flat
washers and lock washers under the nuts and torque to the hardware specification - over-
tightening crushes thin-wall conduit (a standard fastening/EMT-handling practice).

Wall mounting brackets - L-brackets and back plates with integrated mast standoffs - allow
nodes to be mounted on building walls, utility poles, and fence posts. Stainless steel hardware is
preferred. When drilling into masonry, use a hammer drill with carbide bits and anchor with
stainless wedge anchors or sleeve anchors rated for the enclosure weight plus wind load.

Hose clamps for non-standard poles - For sign posts, wooden fence rails, or irregular-profile
poles, heavy-duty stainless steel hose clamps (worm-drive style) provide a versatile low-cost
mount. Use two clamps in parallel on a small back plate for stability. Avoid standard zinc-plated
clamps outdoors; they corrode quickly, often within a year in wet or coastal climates - use 304/316
stainless instead.
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Yagi and high-gain panel antennas require a rigid mast mount to maintain pointing accuracy. A
mast-to-boom clamp allows the yagi to be clamped to a vertical mast and adjusted for azimuth.
Tighten all clamp bolts after alignment and apply medium-strength (blue) thread-locking
compound, e.g. Loctite 242/243, to prevent loosening from vibration (per Loctite/Henkel color-
strength guidance, blue = medium-strength and removable). For tower-top installations, use
commercial-grade mast mount hardware rated for the antenna's wind-load area; wind load scales
with antenna surface area and wind speed, so size hardware per a manufacturer wind-load rating
chart (e.g. Rohn) or the TIA-222 antenna structural standard.

UV-resistant cable ties (black nylon, carbon-black stabilized) must be used for any outdoor
bundling. Standard natural nylon ties lack UV protection and become brittle, often failing within
months to about a year of direct sun exposure. Stainless steel cable ties are the premium choice
for permanent installations. Space ties at 12-18 inch intervals (consistent with structured-cabling
support-spacing practice) and avoid over-tightening, which can damage coax braid.

Weatherproof conduit - PVC liquid-tight flexible conduit protects cable runs exposed to weather,
physical abrasion, or UV. Use appropriate liquid-tight fittings at both ends. For long straight runs
between buildings, rigid PVC conduit is more durable and easier to pull additional cables through
later.

Drip loops are a critical and frequently overlooked detail. A drip loop is a downward curve in the
cable before it enters any enclosure, connector, or conduit fitting. Water follows the cable surface
by capillary action; the drip loop causes it to bead at the lowest point and fall away rather than
wick into the fitting. Add a drip loop at every enclosure entry point, even with IP68 cable glands.

Grounding an outdoor metal enclosure protects against two distinct hazards:

Lightning surge - A nearby lightning strike induces massive transient voltage on cables
and enclosures. A proper earth ground provides a low-impedance path for this energy,
protecting both the enclosure and the electronics inside. Grounding alone does not
guarantee protection; combine with proper surge protection devices (SPDs) on antenna
feed lines.
Static discharge - As a secondary benefit, grounding bleeds off triboelectric charge:
wind-blown particulates can build up static on ungrounded enclosures and antenna
elements, which may cause electrostatic discharge (ESD) events that stress sensitive RF
circuitry. This is a minor effect compared with lightning surge, but grounding addresses
both.
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Connect a ground wire of 6 AWG copper (bare or green-insulated) from the enclosure ground lug to
a driven ground rod (at least 8 feet long, per NEC 250.52(A)(5)/250.53) using listed
irreversible/exothermic connectors (NEC 250.70). For a single ground-rod electrode, 6 AWG copper
is the standard size - NEC 250.66(A) does not require larger to a rod electrode, though larger is
permitted.

Bond the antenna ground to the building. Per NEC 810.21, any antenna/mast ground rod must
be bonded to the building's main grounding electrode system with a conductor no smaller than 6
AWG copper. Do not rely on an isolated ground rod - an unbonded rod can create a lethal potential
difference and side-flash during a lightning strike, and it violates code. Antenna grounding and
lightning protection are governed by NEC Article 810 (and local code) as a system: mast bond,
coax surge arrestor, and a single-point ground all bonded to the service ground. If you are not
confident the install is code-compliant, consult a licensed electrician - a ground rod that isn't
bonded to the service ground can make a lightning event MORE dangerous, not less.

Overhead power lines - survey before you raise anything. Before raising any mast, pole, or
antenna, survey for overhead power lines. Maintain a clearance of at least the total height of the
mast plus 10 feet from any power line, so that if the structure falls or swings it cannot contact a
line. Contact with overhead power lines is a leading cause of antenna-installation fatalities and is
instantly fatal. If you cannot maintain safe clearance, do not proceed.

Fall protection thresholds. OSHA requires fall protection at 4 feet above a lower level
for general industry (29 CFR 1910.28) and at 6 feet for construction work. There is no 10-
foot threshold - if you could fall 4 feet or more, use fall protection. Volunteer organizations
should follow these standards regardless of legal requirement.
Method: for any work where you could fall 4 feet or more, use a full-body harness with a
personal fall arrest system or self-retracting lifeline anchored to a rated anchor point. The
harness/SRL is the method that satisfies the fall-protection requirement - not a separate,
higher threshold.
Tower climbing is not a casual DIY task. Climbing a tower or fixed structure requires
formal training, certified/rated anchor points, 100% tie-off (two-lanyard technique), a
rescue plan, and confirmation that nearby transmitters are powered down for RF-exposure
safety. A harness alone is not enough, and you must never free-climb a tower. If you are
not a trained climber, hire a professional.
Secure the ladder against displacement before climbing - tie off the top, foot/stake the
base, or have a person hold the base (OSHA 1926.1053). The critical requirement is that
the ladder cannot slip; working with a partner present is strongly recommended for
elevated work in case of a fall, especially on unstable ground or in wind.
Use a tool lanyard for all hardware and hand tools when working above head height
(dropped-object prevention per ANSI/ISEA 121 and OSHA 1910.28(c)). Dropped tools are a
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serious hazard to personnel below.
Inspect ladders and any temporary scaffolding before each use (OSHA 1926.1053). Do not
exceed the rated load (ANSI A14 duty rating) including tools and equipment.
Avoid mounting work in rain, ice, or lightning conditions. As a conservative advisory
threshold, avoid at-height work in winds above about 20 mph (many ladder/aerial-lift
guidelines cite roughly 25-28 mph); treat this as advisory, not a fixed regulatory limit.
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