
BY JOE NORRIS 

YOU WON 'T HANG AROUND a grottp of homebuilders or 
aircraft restorers 1011g before you start hearing about 
AN hardware. AN bolts and their acco1npanying nuts 
and wasl1ers are the foc t1s of this hint. 

AN stands for Ar1n y/ Navy, the standards to which 
t l1e hardware is manufactured and tested. Al thot1gh 
the AN standard is bei11g replaced by tl1e mil (mili 
tary) spec (MS) sta11da rd fo r so1ne hardware items, 
AN is still the most co1nn1only referred to sta11dard 
an1ong homebt1ilde rs. All AN hardware is identified 
l1y a code made up of nun1bers and le tters that iden
tify the i tern. 
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A bolt looks simple, but did you know it l1 as sev
eral differe11t sections? At the top of the bolt is the 
head, \.v he re you' ll place the wrench upon installa
tion. Beneath the head is the shank, which in turn is 
n1ade up of the grip and the threads. Bolts come in 
Jifferent diameters and lengths to 1neet the require
ments of the job at hand, and they are ca lled out by 
11umbers and letters so that we can get the size we 
need. For example, if your plans call for an "AN4-12A'' 
l1olt, what size is that? Well, the ntunber after the 
"AN" indicates the diameter of the bolt shank in six
teenths of an incl1. An AN4 bolt is 4/ 16ths or 1/ 4-inch 
in diameter. 

The number after the dash indicates the total 
length of the bolt's shank in eighths of an inch, or 
inches and eighths for bolts more than 1 inch long. In 
tl1is case, the 12 indicates 1 inch plus 2/ Sths, or a total 
of l and 1/ 4-inch long. An AN4-24 bolt would be a 
1/ 4-inch diameter bolt that is 2 inches plus 4/ Sths 
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BOLT BASICS 

Standard Steel Bolt Head Markings 
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SUB-STRENGTH BOLTS 

High 
strength 

Aluminum 

Grip length at least 
as long as hole ----

No more than 1 1/i 
threads in material 

Non-AN 
(not for 

aircarft use) 

At least one thread , 

showing below nut / Self-locking nut 
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Bolt Installation 
Bolts should be installed with the head forward, upward, or 
outward to the extent possible. Bolts typically are not installed with 
the head toward the rear, bottom, or inside except where clearance 
or access issues require such installation, or when specifically 
directed to do so by manufacturer's instructions. 

APPROX I MATE SHAN I{ LENGTH 

Wrench Nut ' Nut Washer Washer 
Bolt Size (Ny-lock) (Castle) Std. Large 

AN 3 3/a" AN365-1032 AN310-3 AN960-10 AN970-3 

AN 4 7/16
11 AN365-428 AN310-4 AN960-416 AN970-4 

AN 5 ½" AN365-524 AN310-5 AN960-516 AN970-5 

AN 6 9/16
11 AN365-624 AN310-6 AN960-616 AN970-6 

Torque 
Cotter Pin Recommended 

MS24665-132-132 20-25 In. lbs. 

MS24665-132 50-70 in. lbs. 

MS24665-134 100-140 in. lbs. 

MS24665-283 160-190 in. lbs. 

No more than 
three washers 

Torque 
Max. 

40 in. lbs. 

100 in. lbs. 

225 In. lbs. 

390 in. lbs. 
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long-I and 1/ 2-inch. Tl1e "N' at the e11d of our AN4-
12A bolt indicates that the bolt does not have a hole 
Li rilled in the shank for a cotter pin. Absence of the A 
would i11dicate a drilled bolt. 

But how long of a bolt do yoL1 need? YoL1 want the 
"g1·ip" of the bolt (that part of the shank that is 
unthreadeLi) to eqL1al the thickness of the n1aterials 
being joined. Sometimes you can't get an exact match, 
so in a pinch you can go a bit longer with the grip and 
take LIP the extra length with extra washers (up to 
three 1naximu1n). A 11ormal bolt installation would 
inclt1de tl1e bolt, one washer, and the nut. With a 
drille<l bolt, use a castel lated 11ut and cotter pin; with 
an undrilled bolt, use a self-locking nut. The washer 
shot1ld go under the 11ut, as it is there to protect the 
base material from abrasion wl1en tl1e nut is torqued. 
If ~1ossible, always torque by turning the nt1t rather 
than the bolt. This will not 011ly give you a n1ore accu
rate torque reading, bL1t also avoid "vearing the 
plating off the bolt shank, which n1ay lead to corro
sion or loose11i11g of the bolt in the hole. 

l f you are install i11g a bolt in a !<)Cation that 
reLlltires you to torque the bolt head, then put the 
\Vasher ttnlier tl1e head of the bolt. 

;\s u general rLtle, bolts shou ld be i11stalled witl1 
the head up or forward. The logic is that b'Tavity or 
slipstream will hold the bolt i11 if tl1e nut co1nes off. In 
actl1ality, in many installations the iten1s being con
nected wi ll co1ne apart regardless of how the bolt is 
~1ut in. so so n1eti1nes it's 11ot going to 111atter. In other 
insta11ces, restricted access "viii reqLtire a bolt to be 
put in "backward" <) r "upside dow11." Do what you 
have to Lio, but if possible it's always good to follow 
the l1ead up or forward convention. 

'fl1e accompanying cl1art \,viY._ l1elp you find the 
correct washers, 11uts, ancl cotte~ ins for the popular 
size AN bolts used 011 111ost aircraft. Also includeLi is 
information on identifying bolts L1sing tl1e 1narkings 
on the l1olt head. With tl1is infor111atio11 you should 
be able to select the proper l1ardware for your proj
ect, a11d "talk the talk" when tl1e AN hardware 
Liiscussion starts. 

Keep It 
Down load a printer-friendly 
version of this hint and 
post it in your workshop for 
quick reference. 
www.SportAviation.org 
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