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ANIMAL ROD BOLTS

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.

At first glance this tool looks pretty good.  Take a closer 
look; see how the drive lugs are crooked?  This is all 
it takes to make the tool ineffective at grabbing the 
bolt head.  Get a replacement tip, and if you do a lot of 
engines then have some extras on hand.

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

To answer the design question I 
contacted Briggs and Stratton directly, 
for they are the only ones that could 
know all the factors that led to the 
design. Dave Klaus, the Director of 
Marketing for Briggs, stated up front 
that he understands the frustration that 
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. “They do 
work, as long as certain precautions 
and care are taken when removing and 
installing them.”

Why is the rod bolt the way it 
is?  We were informed that the bolt 
is designed this way because it is the 
very best fastener that could fit in 
the area constraint of the block. 
There is only so much clearance 
between the rod bolts and the 
back of the block when the crank 
is in the 11 o’clock position. 
There was only so much area 
to work with when the rod bolt 
was designed. The torx head 
bolt has much greater driver 
surface area than a socket 
head (Allen Head) bolt, which 

gives it less chance of stripping. Because of the 
shallow depth it is more prone to stripping than the 
average socket bolt most are used to. If a socket 
head bolt was reduced to this depth it would be 
much more prone to stripping than the torx head 

currently used. A production hex head (standard 
bolt head) is not available or produced for such 
a low head application. Because it needs a 
flange under the head, it was just not an option 
to get one made this short.

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, 
Briggs sells a bolt kit for this, but 
they don’t install it in production? 

That’s correct; because of the tolerance stack up 
there is a chance the bigger head bolts would hit 
the back of the block. If this happens, the engine 
would probably still run, but it would also knock 
and produce aluminum shavings in the oil. Both 
situations are unacceptable. In production, they 
had no good way to know if they are going to hit or 
not and this is something that can’t be risked.

Why is the rod or block not modified then? 
The answer comes from the above stated balance. 
The connecting rod is cast because it has proven 
to be very reliable and affordable for the racer. To 
make the rod reliable it has gone through various 
iterations to pass the qualification process that 
Briggs has for the Animal engine. If it doesn’t 
pass, it doesn’t get produced. The current rod 
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 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!

is the best compromise between passing the 
qualification process and what the racers (us) are 
willing to pay for the engine. Increasing the price 
of the rod increases the price of the engine. This 
means the rod can’t easily be changed because it 
has already been tested with a shorter design that 
has less material, and didn’t pass the qualification 
process. The cost associated with each design 
phase is very expensive: design, analysis, dyno and 
track time are all very costly when associated with 
a big company. It can’t just be run on the weekend 
by some racers who are graciously willing to help 
out (though that is the final stage). The qualification 
process for each part costs tens of thousands of 
dollars. A rod was developed that works well with 

the minimum amount of material and this means 
the rod can’t easily be modified without upsetting 
the balance of quality and value to the racer.

Why not modify the block? The multi-cylinder 
cavity die that is used to produce a block like the 
Animal costs between $300,000- $500,000 to 
make. Even modifying it can cost over $100,000 
and then issues like whether or not the block 
will still run down the production transfer lines or 
fit the current tooling becomes a concern. Even 
simple modification to the tooling can easily exceed 
$100,000, and this is just for simple modifications. 
This brings us back to the point that if the consumer 
were willing to pay any price to make the design 
more user-friendly, then it wouldn’t be a 

concern and something like the block would be 
modified without hesitation. Compromise shows its 
face again, because we all know that isn’t the case. 
Overtime the opportunity to change and modify 
dies does come up, but because of production, the 
time has to be right to meet customer demands and 
requirements.

Briggs and Stratton will admit that if the rod 
bolts were unmanageable then a change would 
have to be made to the design. But, with the right 
procedure and tool the rod bolts do work. Here are 
some tips:

1. The tool must be a high quality piece. No soft 
foreign-made tool is going to work, period! Briggs 
recommends Snap-on part number FTX27E to do 
the job. This tool is what is used in production.
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Aurora Bearing Cad drawings,
3D models and full catalog,
available online at:
www.aurorabearing.com

QUALITY SYSTEM
REGISTERED TO
ISO 9001:2000
(WITH AS9100)

Aurora Bearing Company
901 Aucutt Road
Montgomery IL. 60538

Ph: 630-859-2030                  Fax: 630-859-0971

The widest range of styles 
and configurations of Rod Ends 
and Spherical Bearings in the industry,
from economy to aerospace approved,
available for immediate delivery.

The widest range of styles 
and configurations of Rod Ends 
and Spherical Bearings in the industry,
from economy to aerospace approved,
available for immediate delivery.

Stock sizes 1/8” to 2”, 3 to 30mm.
The Motion - Transfer Specialists

Available at American Power Sports, Arsenal Racing, Comet Karts, Empire Karts, 
Franklin Motorsports, Pitts Performance, and Russell Karting Specialties.

Phone/Fax: 805-650-0369
P.O. Box 1396, Goleta. CA 93116

ALLEN SAFTBLOK2

27 Year
Duffy Sponsor

 New from MTE industries the Allen SafTblok2. Design for 
all socket head cap screws Metric and SAE.

With an added plus can be used as a tubing drill guide. As 
with all the SafTbloks, this takes the headache and hassle 

out of drilling safety wire holes. MSRP is $ 32.99

ANIMAL ROD BOLTS

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

The fastest way to remove a stripped bolt is to weld a nut to it.  Using a 
5/16” nut, hold it against the bolt and weld as much of it as you can to 
the bolt head without destroying the hex of the nut.  Make sure to use the 
proper safety gear when welding and that all flammable materials are out 
of the engine and area.

2. Grind the taper off of the tip. The tool tip 
must be ground flat and sharp. The taper that is 
normally installed on the tool to help with ease 
of engagement on the fastener only reduces the 
amount of grip the tool puts on the fastener. This 
decreases engagement and increases the chance 

of stripping.

3. Tools wear out; if the tip of your tool shows 
signs of distress, wear, or twisting, replace it. Using 
a tool that is not 100% increases the chance of 
slipping on the fastener. This causes the fastener to 
become rounded and impossible to get a grip on it. 
There is no second chance with this; once it rounds 
off, other undesirable measures must be taken to 
remove the bolt.

4. Take your time. If you don’t go after the 
bolts with 100% precision you risk rounding off the 
bolt and not being able to remove it. 
Keep your tool straight, concentrate 
on keeping it straight; use the side of 
the block to hold the ratchet straight 
if need be. Don’t let the tool angle 
off to the side when putting force on 
the ratchet. Make sure you have full 
engagement, tap the tool into the bolt 
if need be. Keeping the tool perfectly 
inline and fully engaged when turning 
is key to getting the bolt broke free!

Following these steps will make 
a big difference on whether or not 
the bolts come out on the first try. 
If the bolt doesn’t come out, then it 
is normally necessary to remove the 
bolts by means of force. There are 3 
“good” ways to do this:

1. Grinding the head off of the bolt 
with a carbide burr on a die grinder.

2. Welding a nut to the bolt and 
using a wrench to remove it.

3. Using a chisel to spin the bolt out with a 
hammer (least desirable).

Once the bolt is out it is always questionable 
whether or not the rod can be reused. If the rod 
bolt shows no signs of distress, it can probably 
be safely reused. If the bolt does show signs of 
nicks or distress it is best to replace it or at least 
use your best judgment on it. Either way, when 
you replace the rod use the upgraded bolts (part 
number #557078) in place of the production bolts. 
In this situation, you have the opportunity to install 
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 If you are in a bind and you have a replacement rod, a chisel 
and a hammer can be used to spin the bolt out.  This is the 
least favorable method to remove the bolt but it does work.  
The chisel must be sharp.  Use the chisel to put a notch in 
the bolt by hitting it at a 90 degree angle.  Then turn the 
chisel on an angle towards you and put counterclockwise 
force on the fastener as you hit the chisel with the hammer.  
Once it breaks free, you can normally use the torx bit again 
to remove it the rest of the way.

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

the new bolts and turn the engine over by hand to 
check the clearance. If the clearance is an issue 
then the bolts can be removed and have some 
material ground off the heads. WKA and IKF accept 
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 to be 
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 eight 
months ago we made the transition to hex head rod 

bolts. What allowed us to do this was 
our skunk works, we now hand-build 
every engine. We can manually check 
the clearance. Our final step came a 
month ago as we went a step further 
and placed a bump-out in our die that 
gives additional clearance. This not only 
allows us to maintain the thickness and 
strength of our rod but it also always 
the aftermarket room to make needed 
improvements. The strength lost in the 
removal of critical material for bearing 
inserts can be made up thanks to the 
extra clearance.”

The World Formula engine has also 
had the rod modified to incorporate a 
hex head bolt. After extensive testing, 
it was found that the billet rod could 
have the cap pulled back to accept the 

hex head bolt and achieve the clearance needed. 
With the modification the connecting rod still meets 
the stringent qualification process that the World 
Formula engine must pass.

Unfortunately, there are many more of the older 
designed engines currently on the market than 
the updated ones. Using the tips described here 

you shouldn’t have any problems removing the rod 
bolts. Since I have implemented these changes, I 
had lot less issues with the rod bolts. If you do have 
a problem, there are ways to get past it. Just take 
your time, realize that you only have one chance to 
remove the bolt and if done right it will come out 
every time. Once the bolts are out, do yourself a 
favor and replace it with the updated part number; 
just make sure to check for the proper clearance.

I think we can all give respect to the fact that 
Briggs has recognized the problems customers are 
having with a design and spent the money to fix 
it. The Animal is a great engine, the small issues 
that have shown up in the past sure seem to be 
depleting with Briggs and Stratton’s newly installed 
production line and quality control. I look forward 
to a good product getting even better as the final 
refinements are put into place.
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