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The guys had already started up in the 
bucket when one of them mentioned that 
they hadn’t brought along the insulators. 
“Suppose we ought to go back for them?” 
asked the other innocently. And they did.

They’re big, but according to the web, they 
weigh in around ten pounds.







We’ll carry them outside the 
basket, where there’s lots of room.

I imagine these guys know ropes 
and knots as well as any sailor.



More evidence of the insightful design of the components. 
The insulator slips on over a knobbed hook; a pre-installed 
cotter pin ensures it won’t pop loose.

While the guys are on their way up in the 
bucket, let’s take a closer look at the insulators.



At the far end, another quick attachment, a clevis pin to 
hold the insulator in place, and a cotter pin (underneath, 
not visible) to keep the clevis pin in place.





The ribs (they’re called sheds, as in watershed) are molded plastic that 
surrounds a high-strength fiberglass core. Their purpose is to provide a 
long path for any electrical leakage that may occur due to dirt or water 
build-up. There are O-rings between sheds on the inside, which protects 
against the possibility that one of the sheds may be damaged and leak.



I count 52 sheds. Hubbell’s web site tells us that 52-shed 
insulators are rated for 220 kiloVolts. Southwire’s web site gave 
us the current rating of the conductor (1180 Amps). Now that 
we also know the voltage, we can compute the power: 

P = V I √3 = 450 Megawatts

…for each of the two transmission lines on these towers. (The 
√3 is for the three-phase arrangement on the three conductors.)







Notice the second sleeve protecting the conductor from the 
hook of the safety’s jack. Notice also the short rope tie 
between the conductor and the steel rope that’s presently 
carrying the load.

The ceramic insulators are on the next tower over, and have 
nothing to do with this job. Nothing, except to limit the 
freedom of the helicopter.

Hmmm… this is not a good vantage point. I like having the 
sun behind me, but I won’t be able to see anything from 
here. Pardon me while I go around to the other side.



First step: cut loose the free end of the conductor. Look out below!

By the way, his tee shirt reads: Alcohol, Tobacco, Firearms – 
Who’s bringing the chips?



The other guy’s hard hat reads, Make shit happen!



We tape the loose end to the steel rope to keep it in place.

Now we have to remove the roller; it occupies the hole in the 
structure where the insulator has to go.

In the background, we see the other conductor, already dead- 
ended  into its insulator. Notice especially the tab connecting 
to the jumper that bypasses the insulator.

On the near side, the loop of conductor roped to the tower 
is a jumper, ready for its connection 

to this conductor.



First, tie a rope through the frame of the roller.



Then pull the pin from the red plastic coated U-fitting on the 
tower and release the roller. No cotter pin on the roller; we rely 
on the curvature of the clevis pin to keep it from working out.



The curved clevis pin on the roller is clearly 
visible here.

While Mr ATF ties the roller onto the basket, 
Mr Happen removes the U-fitting 

from the tower. 



Now that the structural steel is clear, we’re ready for the insulator.



It clips in place onto a hook that curves through the hole in the steel …



… secured by a cotter pin. Done



We tape the insulator into a convenient position.



There’s a lot of measure twice-cut once on this job. We need 
to cut the conductor at a quite precise point. The insulator 

is slack, so we can’t measure its length accurately. 
But we can measure a length along the taut 

steel rope, a point that will match the 
end of the insulator when it 

takes up the load.



Let’s protect the conductor from the safety jack. This 
wasn’t necessary before, because the pull over the roller 
from the ground and the pull of the safety toward the 
tower caused the conductor to diverge.



Measure once… If my analysis is correct, he’s measuring from 
a point along the steel cable, not the end of the insulator.



Lightly score the outer surface, just as a reference.



Applying the collar that keeps the strands from unwrapping as the 
conductor is cut. Mr ATF is holding the tape, 

out of our view behind the conductor.



Measure twice…



Cut once!



While Mr ATF disposes of the tag end of the conductor, 
Mr Happen removes the aluminum lays 

with a pipe cutter.



The steel core exposed.



Twist the strands back together…



… and slip the compression fitting on, just to be sure it all fits.



Remove the inner compression fitting, put on the outer sleeve. This 
is also a compression fitting, but it compresses against the 
aluminum and carries the current. The inner fitting compresses 
against the steel and carries the mechanical load.



The tab for the jumper is clearly visible, as we slip the inner fitting back onto the steel core.



As we can see, the inner fitting just ends in an eye, and the insulator ends with 
a clevis pin. If we measured everything correctly, they should line up, we slip 
the clevis pin through the eye, secure it with the cotter pin, and we’re done.



I think this is electrical tape again, probably to avoid sharp edges 
on the aluminum that could become sites for corrosion.



Ready for that little hydraulic press. The pump motor is in the back corner of the basket.



Each type of fitting has its own set of dies that have to be installed in the press.







No time like the present. Let’s hook it up.



It fits. The clevis pin is in; Mr ATF is just inserting the cotter pin.



Now for the acid test. Will it carry the load?



We back off the safety one notch, 
then another, all the while watching 
the compression fitting, the insulator, 
its mounting, and everything else, to 
be sure everything is right.



And it is. Good show! Back the safety way 
off to provide space to work on the outer 
fitting.



Now for the outer fitting. 

While Mr Happen squirts the fitting 
full of a compound that will exclude 
water and prevent corrosion, Mr ATF 
grabs a quick picture of Moffett field 
and hangar 1.



Keep filling the cavity as we slide the fitting all the way to the end.



Turn the fitting so that the tab for the jumper points the right 
direction, down and perhaps a little outward, away from the tower.



Why put the safety back on? Just to make sure that, if the tension 
comes off the conductor, for example in a high wind, the outer 
fitting, which isn’t intended for mechanical load, will not relax into 
contact with the eye on the inner fitting and possibly break loose.



Pull the safety up tight, check that the outer fitting doesn’t move. 
Then we back off the safety while we compress the outer fitting.





As we’ve noticed before, it’s important to avoid irregularities on 
conductive surfaces, especially sharp points. After compressing 
the fitting, we go over it with emery paper.





It remains but to remove the safety. Since the conductor is still not 
connected to anything else, we leave the ground jumper in place.

Normally, we’d proceed to attach the jumper across to continue the 
circuit, but it’s getting a bit late. The guys called it quits for today.



I did poke around afterward, wondering if there might 
be any interesting little souvenirs, but they cleaned up 
the site surprisingly well; there was nothing to be found.

Well, that’s about it. The machines and material 
disappeared almost immediately. The remaining 
work, removing rollers and fixing conductors 
permanently in place, happened while I was at 
work during the week, so I didn’t see it.

Here, a little finishing work on the near tower, at a 
site that today looks very different from yesterday.
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