


The two questions we all have
Why in the world was it designed
way and how can we work with it?

To answer the design questid
contacted Briggs and Stratton dire
for they are the only ones that c
know all the factors that led to
design. Dave Klaus, the Directo
Marketing for Briggs, stated up f

that he understands the frustration tha
happens when a rod bolt strips out. He
also made it clear that he understood
the torx head bolts are not as user
friendly as a standard hex head bolt.
He states that if they didn’t work Briggs
would not have used them. “The
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Using a bench grinder, grind the tip of your
tool so that the standard lead-in taper

is eliminated. It allows you to get full
engagement on the head of the bolt. With
the shallow depth of the drive, this can be
the difference between the bolt coming
out or slipping. Once the tool slips, you
normally can’t get the bolt to come out by
conventional means.
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Why must the head be so short?
This is the real question most are
asking. Most of the time, if you
install a standard hex head bolt it
will clear the block. Actually, Briggs
and Stratton even sells a bolt kit for
doing just this. It is available under
part number 557078. Wait a minute,

work, as long as certain precaut
and care are taken when removing and
installing them.”

Why is the rod bolt the way it 'i!

Briggs sells a bolt kit for this, but

. . . they don't install it in production?
gives it less chance of stripping. Because of §}g,¢5 correct; because of the tolerance stack

shallow depth itis more prone to stripping than {hgre is a chance the bigger head bolts would

average socket bolt most are used to. If a SOGkRl pack of the block. If this happens, the engin
head bolt was reducedftis depth it would be \6,1d probably still run, but it would also knoc

much more prone to stripping than the torx h produce aluminum shavings in the oil. Bot
currently used. A production hex head (standgfflations are unaccepeatin production, they
bolt head) is not available or produced for s no good way to know if they are going to hit ¢

a low head application. Because it needspgt anq this is something that can’t be risked.
flange under the head, it was just not an option

to get one made this short.

is? We were informed that the b
is designed this way because it is the
very best fastener that could fit in
the area constraint of the blo
There is only so much cleara
between the rod bolts and t
back of the block when the cra

is in the 11 o'clock positio
There was only so much arg

to work with when the rod bo

was designed. The torx heag

bolt has much greater drive
surface area than a socke
head (Allen Head) bolt, whi¢

Why is the rod or block not modified then?
The answer comes from the above stated balanc
The connecting rod is cast because it has prove
to be very reliable and affordable for the racer.
make the rod reliable it has gone through vario
iterations to pass the qualification process the
Briggs has for the Animal engine. If it doesn
pass, it doesn't get produced. The current ro

CENTER

| At first glance this tool looks pretty good. Take a cl

- look; see how the drive lugs are crooked? This is 3|

" it takes to make the tool ineffective at grabbing the

. bolt head. Get a replacement tip, and if you do a lo
engines then have some extras on hand.
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is the best compromise between passing tttee minimum amount of material and this mean
qualification process and what the racers (us) #re rod can’t easily be modified without upsetting
willing to pay for the engine. Increasing the pribe balance of quality and value to the racer.

of the rod increases the price of the engine. This why not modify the block? The multi-cylinder
means the rod can't easily be changed becausg,iity die that is used to produce a block like the
has already been tested with a shorter design tRaimal costs between $300,000- $500,000 to
has less material, and didn't pass the qualificatifike. Even modifying it can cost over $100,00
process. The cost associated with each desigy then issues like whether or not the block
phase is very expensive: design, analysis, dynogidstill run down the production transfer lines or
track time are all very costly when associated Withe current tooling becomes a concern. Even
a big company. It can't just be run on the weekefidhple modification to the tooling can easily exceed
by some racers who are graciously willing to hglio,000, and this is just for simple modifications o
out (though that is the final stage). The qualificaigps prings us back to the point that if the consume

+
process for each part costs tens of thousands\gfe willing to pay any price to make the deg ' ’f

dollars. A rod was developed that works well Withre user-friendly, then it wouldn't be jilk®
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concern and something like the block would be
(:__ modified without hesitation. Compromise shows it
J—-TL. ‘-*II

face again, because we all know that isn’t the case
‘ Overtime the opportunity to change and modif

dies does come up, but because of production, th
time has to be right to meet customer demands an
requirements.

-

If the bolt head strips, then it is necessary to use other
means to remove the bolt. If you are careful, a die grinder
with a carbide burr is the best way to save the rod. Cover
as much of the engine as you can and slowly grind the head
off the bolt. Make sure to wear your safety glasses for this.
The rod cap can then be pulled over the top of the stud that
is left. Remember to meticulously clean the engine if you
use this procedure!
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Briggs and Stratton will admit that if the rod
bolts were unmanageable then a change woulc
have to be made to the design. But, with the righ
procedure and tool the rod bolts do work. Here ar

al VAT A I‘lqhﬂr‘lf'lfl.l'[ some tips:

1. The tool must be a high quality piec®&No soft
w Hgusastkgkarting it foreign-made tool is going to work, period! Briggs
408-272-103% recommends Snap-on part number FTX27E to d
the job. This tool is what is used in production.
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of stripping. 3. Using a chisel to spin the bolt out with a

3. Tools wear outif the tip of your tool shows hammer (least desirable).
signs of distress, weatr, or twisting, replace it. Using Once the bolt is out it is always questionable
a tool that is not 100% increases the chancevdiether or not the rod can be reused. If the ro
slipping on the fastener. This causes the fastendsdlt shows no signs of distress, it can probabl:
become rounded and impossible to get a grip obét.safely reused. If the bolt does show signs
There is no second chance with this; once it rounttks or distress it is best to replace it or at leas
off, other undesirable measures must be takeruge your best judgment on it. Either way, whe
remove the bolt. you replace the rod use the upgraded bolts (pa

4. Take your time.If you don't go after the Number #557078) in place of the production bolts

bolts with 100% precision you risk rounding off #ethis situation, you have the opportunity to inste
bolt and not being able to removggi
Keep your tool straight, concent
on keeping it straight; use the sid
the block to hold the ratchet stral
if need be. Don't let the tool a
off to the side when putting force
the ratchet. Make sure you have
engagement, tap the tool into the

Concentrate! It is so easy to try to
remove the bolts without thinking

about what you are doing, but you only
get one try. Keep the tool straight and fully
engaged. If you can, move the crank so you can

rest the ratchet on the side of the block for support.

Installing the bolts is just as important as removing

them; if they slip going in then they won’t come back

if need be. Keeping the tool perfg
inline and fully engaged when turg
is key to getting the bolt broke fred

Following these steps will m3

a big difference on whether or
the bolts come out on the first

out for you. Don't reuse bolts that show any signs of

L If the bolt doesn't come out, the
distress.

is normally necessary to remove

_ _ ~ bolts by means of force. There &
2. Grind the taper off of the fipThe tool tip  “good” ways to do this:

must be ground flat and sharp. The taper that is -
; ; 1. Grinding the head off of the bgle fastest way to remove a stripped bolt is to weld a nut to it. Using a
normally installed on the tool to help with ease : Co . JUn :
W h a carbide burr on a die grinder5/16” nut, hold it against the bolt and weld as much of it as you can to
of engagement on the fastener only reduces the . riHEbOIt head without destroying the hex of the nut. Make sure to use the
amount of grip the tool puts on the fastener. This 2. Welding a nut to the bolt anglyper safety gear when welding and that all flammable materials are out

decreases engagement and increases the chang@g a wrench to remove it. of the engine and area.
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the new bolts and turn the engine over by hang
check the clearance. If the clearance is an is
then the bolts can be removed and have so
material ground off the heads. WKA and IKF accep

this as a legal modification.

Briggs & Stratton informed us that a new
racing production cylinder die is now online that
has a ‘bump-out’ for a hex head rod bolt. Dave
Klaus stated, ‘We originally designed the rod tc
the strongest that we have ever had in racing. This
meant we had to beef up the cap. Working within
the clearances we had at that time in production,
the torx head holds the most torque given the
shallow depth (verses an allen, etc.). Six to ejght
months ago we made the transition to hex head|rod

After the weld has cooled, use a 1/2” wrench to then grab
This procedure works well,
but is normally hard not to hurt the rod doing it this way.

the nut and spin the bolt out.

. If you are in a bind and you have a replacement rod, a chisel
bolts. What allowed us to do this V\{aa°11d a hammer can be used to $ipénbolt out. This is the
our skunk works, we now hand-buildeast favorable method to remove the bolt but it does work.

every engine. We can manually chedke chisel must be sharp. Use the chisel to put a notch in
e bolt by hitting it at a 90 degree angle. Then turn the

the clearance. Our final step came grl'uisel on an angle towards you and put counterclockwise
month ago as we went a step furth&rce on the fastener as you hit the chisel with the hammer.
and placed a bump-out in our die thadnce it breaks free, you can normally use the torx bit again

gives additional clearance. This not orffyfemove it the rest of the way.
allows us to maintain the thickness and
strength of our rod but it also alway§ou shouldn't have any problems removing the ro
the aftermarket room to make needefolts. Since | have implemented these changes,
improvements. The strength lost in thigad lot less issues with the rod bolts. If you do hav
removal of critical material for bearing problem, there are ways to get past it. Just take
inserts can be made up thanks to thgour time, realize that you only have one chance t
extra clearance.” remove the bolt and if done right it will come out
The World Formula engine has alggvery time. Once the bolts are out, do yourself :
had the rod modified to incorporate Evor and replace it with the updated part number
hex head bolt. After extensive testinglSt make sure to check for the proper clearance.

"\
" it was found that the billet rod could | think we can all give respect to the fact that
have the cap pulled back to accept theriggs has recognized the problems customers ar
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hex head bolt and achieve the clearance needgfing with a design and spent the money to fix
With the modification the connecting rod still megtsThe Animal is a great engine, the small issue:
the stringent_ qualification process that the WaHdt have shown up in the past sure seem to be
Formula engine must pass. depleting with Briggs and Stratton’s newly installec

Unfortunately, there are many more of the olfégduction line and quality control. | look forward
designed engines currently on the market thgna good product getting even better as the fina

L1 RN . .
Sl the updated ones. Using the tips described heginements are put into placel
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