
Gage House Best Practices



What happens when you have to troubleshoot 
the gage…..

• You start out with a wiring nightmare.
• You can’t unhook parts and pieces to diagnose the 

problem.
• So you start replacing parts and sensors till you 

finally get it fixed. 
• Then you realize your not sure what part fixed the 

problem.
• Now you have an assortment of parts and your not 

sure which one is the faulty component. 



General Cleanup

Before After

Presenter
Presentation Notes
Which would you rather see when you open up the gagehouse?



Wiring Practices in the Gagehouse

• Screw terminal blocks
– Power distribution
– Multiple sensor connections
– Stainless steel parts, lock washers, etc…

• Proper crimping and soldering
• Keeping connections tight and corrosion-free
• Proper wire types and sizes
• Shielding of cables
• Routing and securing wires and cables



Power distribution. Why use terminal 
strips?

Presenter
Presentation Notes
Multiple probes in one SDI-12 terminal while another is there.



Multiple power connections to battery.

Presenter
Presentation Notes
Difficult to trace and have to disconnect multiple components in order to isolate just one. More connections opens potential for more corrosion sites.



Frayed wire ends, prevented by tinning with solder.

Untinned wire ends Tinned wire ends

Presenter
Presentation Notes
Whether or not and when to tin wires depends on how and where you are using them. For a screw-type connector, untinned wires are fine as the screw will clamp down firmly on the wires. If the wire is tinned, there is chance that, because of deforming of the tinned wires, the connection is not as secure as it should be. Cautions must be used when using untinned wires. The screw, if tightened too much can break wires. Also, untinned wires tend to splay out and can create a short. Trimming loose strands is not recommended as it reduces conductivity of the wire. When using terminals, it is best to insert the wires, then crimp, then solder. This helps prevent corrosion.    



Various Types of Crimp-On Wire Terminals



Good terminals, designed to “stay in place” when screw is loose





12-Volt Power Distribution Block



Properly double-crimped and soldered 
ring terminals



SDI-12 Sensor Connection Block



2-Conductor Tinned Copper for 12-Volt Power
(18 AWG and 16 AWG, 100’ and 500’ spools)



3-Conductor  22 AWG Tinned Copper Cable with Foil 
Shield and Drain Wire for SDI-12 Wiring



Cable shields should be grounded for noise immunity and 
equipment protection



Braided shield: Only partial coverage and difficult to 
connect

Presenter
Presentation Notes
A braid is a woven mesh of bare or tinned copper wires. The braid provides a low-resistance path to ground and is much easier to terminate by crimping or soldering when attaching a connector. Braided shields do not provide 100% coverage. Depending on the tightness of the weave, braids typically provide between 70% and 95% coverage. When the cable is stationary, 70% is usually sufficient. Because copper has higher conductivity than aluminum and the braid has more bulk for conducting noise, the braid is more effective as a shield. But it adds size and cost to the cable. 



Foil shield with drain wire: Full coverage; Easy to 
connect

Presenter
Presentation Notes
Foil shielding used a thin layer of aluminum, typically attached to a carrier such as polyester to add strength and ruggedness. It provides 100% coverage of the conductors it surrounds, which is good. It is thin, which makes it harder to work with, especially when applying a connector. Usually, rather than attempting to ground the entire shield, the drain wire is used to terminate and ground the shield.



Presenter
Presentation Notes
For very noisy environments, multiple shielding layers are often used. Most common is using both a foil and a braid. In multiconductor cables, individual pairs are sometimes shielded with foil to provide crosstalk protection between the pairs, while the overall cable is shielded with foil, braid, or both. Cables also use two layers of foil or braid.



Soldered Connections
(Greatly reduces corrosion and eliminates 

moisture wicking into wire)



Solar Charge Regulators

•Should never use the 
“Load” output from 
regulator to power our 
equipment

•If the regulator includes a 
selection for battery type 
(sealed or flooded, for 
example), use correct 
setting  (follow battery 
manufacturer’s guidelines, 
not Morningstar)



“Bad” Regulator Wiring
No terminals on wire ends, and 

not using tinned copper
Multiple wires in a single 

crimped terminal connector



Old corroded/brittle wiring
(Must be replaced completely)





Corrosion
Can add resistance and voltage drops to your system

Disconnect; clean battery and ring 
terminals; spray when reconnected

Double crimped terminal good, but 
should  also be soldered 





Loose Connections

Tighten thoroughly; use 
stainless steel hardware, 
including lock washers

Terminals should be fully 
inserted/engaged. Ring 
terminals best for long-term



Corrosion issues/remedies

Good to use corrosion 
inhibitor sprays/coatings

Not good to use wrong size 
terminal for wire size



Plastic cable ties are very handy for routing wires and cables and 
holding them in place in the gagehouse. Black cable ties are UV 

resistant and tend to last longer.



No matter what style gage house you 
use…keep it in “tip top” shape.

Remember:  
Cooperators and  
customers may be 
visiting gage houses 
to look  at what they 
are paying for.









In-Line RF Surge Protectors
(for antenna cables)

Not grounded = Not protected Protected



Equipment Installation at Field Sites

• Masts or conduit for protection of cables
• Drip loops and drain holes
• Sealing of external connectors
• Keeping a clear view for antennas
• Solar panels
• Antenna aiming
• Raingage mounting considerations
• Orifice lines and outdoor cable runs



Field Site Maintenance Practices

• Tightening and coating of connections
• Load testing of batteries
• Checking solar panels
• GOES  antenna
• GPS  antenna
• Desiccants and vent tubes
• General cleanup



Standardization of Setups and Data 
Collection

• A few setups/programs would cover most all 
sites in most offices

• Troubleshooting different sites becomes very 
“routine” and simplified

• Only a few DECODES configurations needed
• Compare “apples to apples” when looking at 

data from different sites
• Familiarity with “what to watch for” at sites



Protection of wires

All wires protected Access port



Installation of rain gage on arm. Notice use of weather head on mast 
to pass cabling through mast. Solar panel bracket uses bayonet style U-

bolts.  Waterproofed GOES antenna connector with drip loop.



External Antenna Connections

Not weatherproofed Weatherproofed



GOES Antenna Installation

Don’t do this….. Or this…



Raingage mounting considerations



GOES Antenna

Before After



GPS Antenna
Good. Antenna on end of “arm”.

Almost full view of sky.
Bad. Antenna losing view of at 

least half of the sky.



Presenter
Presentation Notes
Maximize aim for worst case scenario regarding solar angles.



Presenter
Presentation Notes
Ensure that dirt, grime, bird droppings and debris do not block the sun from efficient absorption by the panels. Buildup of dust layers and other blocking elements can reduce efficiency. Rinsing with water helps and some cleaners are good. Avoid abrasive powders and harsh chemicals. 



Presenter
Presentation Notes
Periodic testing of solar panels is recommended. Keep in mind that best test results are in full sun, but not under hot conditions. The chemical reactions that occur within the solar panels are more efficient at cooler temperatures than at hot temperatures.
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