
Electricity:

Care and 
Feeding 
of your 
Rig

Linwood Ferguson



TL;DR
Astro setups tend to be “fragile”.  They are expected to track at sub arc second tolerances, image where data is less 

than 0.1% of the range of your camera, and do so while unattended.  Murphy is always there to break something.

It is helpful if you don’t provide additional tools to Murphy.

This is about one aspect within your control, where you can remove one of Murphy’s tools. 

Electricity!

Short version: Don’t be cheap, provide good power, your rig will be happier, keep Murphy at bay.



Defining Terms

𝑬𝒏𝒆𝒓𝒈𝒚 = න𝑷𝒐𝒘𝒆𝒓 ° 𝒅𝒕



There’s Always Math 

𝑬𝒏𝒆𝒓𝒈𝒚 = න𝑷𝒐𝒘𝒆𝒓 ° 𝒅𝒕



Wire Resistance Starves Devices 



This is Voltage Drop

With smaller wire, the effective voltage goes 

down, and the current has to go up for the 

same power.

Higher current has the potential to damage 

(heat is from current not voltage).

Lower voltage can mean the device just not 

working reliably. 

This is “Voltage Drop,” and can be a significant 

problem in astro gear. 

13 V at 
Battery

11.5 V at 
Telescope

Possible Example of Voltage Drop 



Important Concepts w/o the Math: 

 Example: 18 AWG has about 3 times the resistance of 14 AWG. 

 (A lot of wire sold on amazon as copper is copper clad aluminum which is really aluminum not copper)

 Example: if your dew heaters come on higher as the night goes on, your drop will get worse.



And knowing 
that, do you 
make things 
worse?



The Mythology of 12v Systems

• It comes from ages-old car batteries

• Car batteries, when charged, are closer to 13 volts, specifically around 12.6-12.9 volts. 

• When being charged (almost 100% of the time while driving) they are around 13.8 volts. 

• They are nearing exhaustion when they fall to 12.0 volts. 

1. They are quite happy at higher voltages, up to 13.9v or so at least, often higher. 

2. They are often quite UNHAPPY at voltages below 12.0v 

3. Unhappy astro gear makes Murphy happy.  A happy Murphy is a bad thing.



Astro Gear Bricks are a Trap

• These tend to be cheap, Chinese “bricks”

• They often have long, thin wires (sometimes hidden in thick plastic sheaths)



What Happens in the Dark….



But (you object)…

Let’s see – bad reducers, oil leaks, eyepieces that are junk, mounts that can’t track without modification, 

software drivers that fail differently with each new update, mounts delivered with half the screws lose, 

screw holes that don’t align without drilling, tiny-tiny Philips collimation screws that strip after the first 

use…. 

It is not necessarily that it is “bad”.  Each of these individually, in normal temperatures and plugged 

directly in, will probably work fine with each device. But not with other devices sharing power, in high 

or low temperatures, with added long, thin, coiled up wire…. 

In most cases they send it so for really dumb users they have a known quantity to say “Are you using 

our power supply” when you make a support call, not because it is “good”. 

Imaging on the edge of failure ensures frustration.



OK, so what’s the better answer? (Step 1)



OK, so what’s the better answer? (Step 1 Cont’d)



OK, so what’s the better answer? (Step 1 Cont’d)



Clean up your wiring (Step 2) 



Clean up your wiring (Step 2 cont’d) 

12-14 AWG for main power runs from PSU

16-18 AWG for individual devices (18-20 is usually 

necessary for barrel connectors). Largest you can for 

cameras and high current devices.

Avoid 20-22 AWG (and higher) where possible. 

Never use Aluminum (or Copper Clad Aluminum). 



A Brief Comment on Loops



Quality Connectors  (Step 3) 

Bad

Good



USB is the worst! (Step 4) 



But my rig works perfectly now…. 



Thank you
Questions?
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