Converting Stock Yamaha 1100 Exhaust to True Dualssy Kent Hartland

Includes: Lowering Stock Silverado Saddle Bags

Overview

| love my 2006 Silverado 1100 V-Star and don’t mihdt it is primarily stock. Previously | had reweal the
baffles from the stock catalytics and was happywhe sound and appearance of the mufflers. Balwiays
seemed to me that the saddlebags rode high arldatta bit too much. That was all necessary dubdo
mufflers being stacked on top of each other. Andlasn’t wild about that, either.

There had been reports of a couple brave soulsecting similar bikes to true dual exhaust, albathvgome
custom fabrication and chroming and — importamntty, with the stock mufflers. But, | wondered, hoardh
could it be? True duals, running along both sidab@ bike, would give me room to drop the bagewa f
inches.

Perhaps naively, | set forth but with one majofedénce. | was on a tight budget. - too tight ty foa
fabrication or chroming. After studying the stodkes, | figured | could do it almost exclusivelytivihe stock
pipes and some additional metal.

The finished product includes simple but stout ke to secure the mufflers on both sides, some grigfting
to get the mufflers to end up at the right lengtheat shield addition or two and reworking thedsatiag
brackets to drop them and tuck them in.

Yeah, it might look a little better with a custotmremed header pipe and fancier mufflers but I'mgyawith
the look, sound and proportions of the end re3ie bike appears longer, lower and more gracefwl no

So, are you still with me? Let’s see what happened.



Before you begin

This is not a project for the faint of heart or eneéquipped. You will need a welder, cutting tofplobably),
grinder, metal cutting band saw (probably), witho@d blade, a Sawz-all (reciprocating saw) withkisaav
blades, a metal file to smooth sharp edges, a(dntl preferably a drill press) and a tape measure.

Remember: this describes a prototype setup that wadsrmed through trial and error and a good bit of
SWAG. All dimensions are close approximations. Yodo want to verify your own dimensions before
cutting, welding or drilling. You may be able to mprove upon the design or appearance. I'm just tryng
to get you into the ballpark.

READ THIS DOCUMENT COMPLETELY THROUGH A COUPLE TIM&E BEFORE YOU START. Get
familiar with the basic flow and sequence of evdrgore you start whacking away. It will make meense to
you that way.

You'll want to acquire:

1 - stock 1100 V-Star rear headerwhich you will cut up to graft the pieces ontaivas parts of the system.
We'll refer to this as the donor header. If yowgtsirchase a stock front header you could remevesiat
shields and put them on the exposed part of thérkr) header if you want. Personally, | thinloibks fine
with some (sinister,ooh) black header pipe exptstund the stock heat shield.

1-12"x 8" (minimum) piece of 1/8” aluminum sheeto make the saddlebag lowering brackets. Or dteel,
guess. Aluminum is easier to cut.

1 - 3" x 36" piece of 3/16” (or ¥2") steel bar
1 - 1" x 36" piece of 3/16” (or ¥2") steel bar

A few metric bolts and nuts to attach the bracketsogether. | also suggest star lock washers. They not only
help keep nuts and bolts tight they help keep ltsckom moving around (by putting a star lock wash
between two pieces of steel you're bolting togettiexy hold the angle that you want without trytogslip out

of position).

If you plan to reroute and retain the stock AlStegsyou’ll also need:
1 piece of ¥2” OD soft copper tube 18” long
1 piece of ¥2” ID rubber hose 18" long.
A half dozen petite heater hose type clamps

A roll of painter’'s masking tape (like the blue stuff since it comes off cleanlydatoesn’t try to become one
with your bike)

Two new copper gasketsor the exhaust headers



Initial Steps:

To begin, put the bike up on a jack or, preferajalgk stands. Remove the side covers, seat, s&ésy b
saddlebags, saddlebag brackets and mufflers. Rebutkieheader pipes (only remove the front one if ptan
to install the right-foot heat shield on the frtwatader). Disconnect the battery (you don’t wanétd on a
bike with the electrical system connected). Make $kie bike is level front-rear and side-to-side.

This would be a good time to change the oil andrfivhile you’ve got the exhaust pipes off (ORKnsse
disregard).

Remove the cast iron exhaust header goosenecktfidnear cylinder head. Flip the gooseneck over and
temporarily reinstall it on the head, pointed dwd teft side of the bike. (Get used to taking tking and off
several times before you finish the project. tist work out that way. Wait till you're all finigd before using
the Loctite and Anti-Seize). Attach the rear heailpe to the gooseneck.

This is a good time to look closely at the nutg ti@d the gooseneck to the head. Unless theyrasteng, |
would suggest replacing them with new ones. The &iethat point of the engine ages steel prematurel
causing the nuts to crystallize and corrode. Alse, some high-temp copper filled anti-seize orsthds.



Optional: Rerouting the Air Injection System (AIS) plumbing

If you want to remove your AIS, do it now. (If y@lan to retain the stock catalytic mufflers, conveamal
wisdom is NOT to remove the AIS due to a fire hdz&eems the AIS helps keep the catalytic con\edeol).
If you have removed your AlS, skip this sectionh@tvise:

Remove the chrome %2” tubing that snakes around fhenfront and rear cylinders into that little AtSlve
body thing under your tool pouch compartment, toftlr right center of Fig. 1. Note how each enthef
chrome tubing connects so you get your new tubekdwup correctly. Cut off the rear chrome tubayieg
about two inches of the end that attached to thedsr head. Your new rubber hose will clamp tsttdend a
semi-spiral piece of ¥2” soft copper tubing to repl#éhe rear chrome tube and reattach it to thedsgtihead
chrome tube piece and AIS valve body with shortgseof rubber hose and clamps. Keep the copperudber
clear of the hot stuff. See Fig. 1.

E New copper AlS
tube, routed to
clear the hot
exhaust

gooseneck . :
Fig. 1 New copper AIS tube, seen from the left sitlthe bike.
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Fig 2. The new copper AIS tube, seen from the rgintd side of the bike. You may choose to sprayube
with black VHT paint unless you are a ‘form follofsiction’ kind of guy.

Cut the front
S chrome AlS
Al tube 1" aft of
its side
mounting
bracket.

Make a heat shield
fl to protect the
splice hose from
cylinder heat
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Fig. 3 Cut the front cylinder's chrome AIS tubeaVeng enough to slide the new rubber hose overi¢ath a
heat shield from aluminum or stainless to previeatrtibber hose from melting.
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Fig. 4 Connect several inches of rubber hose tdrtmet chrome AIS tube and route it to the AIS wabhody as
shown, keeping clear of the header pipe. Note ¢remeat shield that attaches to the AIS tube mognti
bracket cap screw.




N New AIS hose, routed thru
new hole in engine side cover

__________

Fig. 5 Drill a %" hole in the left engine lower sidover and route the rubber AIS hose througliternately,
you could use a piece of clear plastic tubing mstef rubber hose for better appearance.

That completes the rerouting of the AIS plumbing.



Modifying the Left Side Cover

At this point, hold up the left side cover (the ami¢h the key lock) and you’ll begin to see thatiyeeed to
make some clearance for the header pipe. You waetigure that your plastic is at least an inch away the
hot exhaust pipe. Also, the stock metal ear thafibnt edge of the cover hooks over is againsgtuseneck
and must be removed or bent out of the way.
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| This ‘ear’ has
to be moved

Fig. 6 The stock side cover retaining ‘ear’ is tigh against the repositioned exhaust goosenecknaist be
moved. | bent mine back rather that remove ithenévent some future owner might want to revettéostock
over-under exhaust and stock side covers.

Fig. 6 Cutting the left side cover to clear thedergpipe. Caution: measure twice, eyeball thingslgthen cut.
You could use a hand held coping saw for this Tde nice thing about these plastic covers is, if got off
too much you can glue it back on with PVC cemeaki (You use for plastic pipe) , smooth it up willef, re-
cut and repaint. Don’'t ask me how | know. ;")



| also made a new ‘ear’ and catch piece insiddeteide cover to replace the stock one. Same iiéfarent
location.

That concludes modifying the left side cover.



Separating the Stock Catalytic Mufflers

The stock over-under catalytic mufflers are cojdibg a welded crosspiece and a cross pipe. Thesctbde
cut to separate the mufflers. | suggest a Sawadiffrocating saw) with a metal cutting blade, oealy good
band saw.

Fig. 8 Separating the stock mufflers.

Grind the remaining stubs of bracket and cross ggyen and weld the cross pipe holes closed withuaad
blank or large fender washer. These areas will agmally visible on the finished product so takee to
clean them up some. | shot flat black high-tempgremgnamel over this part of each muffler, tapimgn so the
painted areas are the same size and appearanothomuifflers. Most of the visible muffler is stdhrome.
Look at the picture on the title page of this doeatand you'll see what | mean.

This completes the separation of the mufflers.



Finishing Out The Rear Header

Now, remember that ‘donor’ rear header | told yobtiy? You did get that didn’t you? Good. Now digd
that you get the shallow elbow off as shown in BigCut right through the heat shield, pipe andghéng.
Make little slits in the end of the elbow as shawirig. 9.

Weld that shallow elbow piece onto your left hegaipe as shown in Fig. 10. DON'T THROW ANY SCRAPS
OF YOUR DONOR HEADER PIPE AWAY. You'll use most flater.

Cut this elbow off the donor
rear header pipe

connect to.



Fig. 11 | added a heat shield to the rear headereteent passerier shoe melt.

Finally, | made a heat shield from a piece of $t&is (actually a 10” drywall taping knife bladeYgrop-
riveted it to the rear header pipe. | ran the axbtough a short stack of small washers undesttirless so it
stands off the hot pipe and stays cool. See Fig. 11

Mask the chrome and spray the inner header pigehaick VHT paint.

This concludes modifying the rear header pipe.



Modifying the Front (right side) Header Pipe

In order for both mufflers to evenly end at the sgmint, we need to add nine inches to the rigle beader
pipe. We get the nine inches from the scraps ofltmor header pipe. When you cut the shallow elbffihe
donor header, it left a piece of straight pipe vattached heat shield. You need to weld a shocepé straight
1 3/8” pipe (the stock inner pipe) to that to mékgne inches long. Smooth the jagged cut eddeeat shield
and round the sharp corners a bit. See Fig. 12
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Weld this end to the end of the
stock right (front) header pipe

Muifler attaches here

Weld this short piece to
straight section of scrap
donor header

Fig. 12 Making the nine-inch addition to the rigide header pipe.
Weld the nine-inch section to the right-side heauiee with the muffler clamp toward the rear. Ndw tight
muffler has something to attach to. Bolt the rigiie header pipe onto the front head. Fig. 18 shmmsit
looks welded and bolted together.

This completes the modification of the right sid&tier pipe.

Adding a Heat Shield to the Front (Right Side) Headr Pipe

Do you get tired of cleaning melted shoe goo ofiryivont header pipe? Yeah, me too. Why Yamaha'didn
provide a heat shield there, | don’t know. But,ca® do that with a little bit of trickery and decei

First, you have to remove the heat shield fromaft@ose last scraps of that donor header. You wenpiece
with the slight bend in the heat shield (see F&). Round and smooth the cut end of the heat sHielchte the
shield on your header pipe (see Fig. 14), marhkdtérill a ¥4” hole completely through the headqrepi
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Fig. 13 The hole for the new heat shield.

Now goop a small amount of high-heat epoxy (likeWBld) on the heat shield mounting nut boss (taegdart
that touches the header pipe). Slide a stainles$ @or heat resistance) metric bolt with stakla@sher
through your new hole and attach the heat shieldegipe. NOTE: the header pipe is actually a touall
pipe at this point, so you are attaching the hie@id to the outer pipe, not on the hellishly hoter pipe. The
epoxy should be fine. The epoxy is there to pretlemheat shield from twisting around or gettingnped out
of alignment.

That completes the installation of the new rigldtfoeat shield.



Mounting the Right Side Muffler

We’'re ready to fabricate the mounting bracketsiiermufflers. Again, this assumes we’re utilizihg stock
mufflers and their existing mounting ears. If yaeuifferent mufflers or slash tips, you'll havefigure out
your own brackets.

Begin on the right side (there’s a reason). Theflewufor the right side will be the one that wastbe bottom
originally (It's the muffler_with the little triangjar heat shield near the forward end).

If you loosely slide the right muffler onto the ldea pipe, you'll see that the chrome mounting eathe
muffler lines up almost exactly with the rear mangthole in the stock muffler hanger (it used toumioto the
front hole). Except the rear hole is pointed upead of out. Take the muffler off, remove the maesfthanger,
cut the end off and re-weld it rotated 90 degreesh@wn in Fig. 15, 16 and 17.
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Fig. 15. We've cut the end off the muffler hangHris is the new position we want to weld the enckian.
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Fig. 17 We put the right side muffler ahgér banktte bike. Now the right muffler has a place tadhaut.
Almost.



Next, we need to make a spine gusset to weld taghemuffler. This will provide a rigid two point
attachment to the muffler hanger so the mufflersddevobble around at supersonic speeds. See &ignd 19
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Fig. 18 The right muffler spine gusset welds tortheffler near the rear and along the chrome mogrear. |
welded them from behind so the welds are hiddere How the gusset and chrome muffler mounting els b
to the stock muffler hanger we previously modifieah the same bolt.

3" Bar Stock
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Fig. 19 The right side muffler spine gusset. Rememéiimensions are close approximations. Do your ow
measuring. If you don't like the angly look of mgalkets, round them off. | was going for strengtd kess
concerned with beauty since these things will livéhe dark netherworld under my saddlebags.



The front mounting hole of the new right side
muffler spine gusset bolts to the forward hole
in the stock muffler hanger

Fig. 20

Remove the muffler, mask it off and paint the wedldeeas and the spine gusset with black VHT pag# Fig.
18). After it is dry, re-hang the muffler and snygall the bolts and clamps on the right side solyave
dependable reference points when hanging theitkftrsuffler. You want to get them even.

Finally, you should cut the right side passenget fieg mounting bracket down so it looks more ss like
Fig. 21. Smooth it up, primer and repaint it.

We mounted the right side muffler first becausewamt to match the left side to it, getting them shene
height off the ground and equidistant from the edimte of the bike.

Fig. 21

This concludes mounting the right side muffler.



Mounting the left side muffler

First, cut down the left side passenger foot pegmting bracket, separating it from the saddlebaghet. See
Fig. 22

Leave enough stock aft of the mounting bolts
to weld your new muffler hanger bracket onto.
| left about 1.258"

Mew muffler hanger bracket

Fig. 22 The left side passenger foot peg brackeblean cut down and the new muffler bracket wetded

Note that your muffler is not symmetrical, thatassay, the pipe does not go straight down theece8ince the
pipe is slightly off center, you want to get thefftaer set right or it will be a different distanée®m the
centerline of the bike than the right side mufflo.that end, the left side muffler requires thatheat (with a
gas torch) and bend its chrome mounting ear al@®slegrees up so it hangs equidistant from cengeWe’ll
get to that in a minute.

Temporarily install the left side saddlebag bradkdhe fender. Slide the left side muffler on ki header
pipe and prop the rear end of it up with a bloakop a long piece of masking tape from the saddlébbacket
down around the muffler, remove your block and hdwegmuffler from the tape, eyeballing it to geliout
level (actually, slightly downhill seems to setblat best). Tape it well enough that it doesn’t &flwhen you
take a potty break.

You need to get both mufflers the same distanaa tiee floor and the pipe-to-muffler alignment loodgifrom
the rear to the front of the bike should be smauwith straight. Raise or lower your masking tape loid the
left muffler is hanging just right. Both muffleshiould be the same height from the floor and peftyidistant
from the centerline of the bike (the center oftihetread).

Now, fabricate your two left side muffler hangeegés as shown in Fig. 24.0nce again, the dimenai@ns
close approximations of what you’ll need. Make youn measurements.



3" x 316" iron bar

‘ Tl 15|| .

Both the 3" and 1" wide bracket pieces
have a'Z' bend in them to keep the
muffler the proper distance from the axle
nut and correctly centered in proportion
to the other muffler.

Fig. 24 You might be okay with a 2” bar for the topce, | like the rigidity of 3" to prevent latérmovement.

Fig. 25 shows how it looks on the bike.
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New hole drilled
kin frame here

5 .

Fig. 25 Left sio'le'd'muffler hnger brackets installed

When the muffler
hanger is welded to
the stock passenger
foot peg bracket drill a
112" hole 13" from the
center of the top foot
peg braket bolt hole as
shown.

1" % 3M6" iron bar

Both bars bolt together, along with the
muffler chreme ear piece at the aft end
{on the right here). The forward end of
the lower bracket bolts to a new hole
you must drill in the frame of the bike.




This is a good place to stop and verify that botlfflar tips end at the same point. If not, makeuatipents
now.

You should be able to see how you need to heaband the left muffler's chrome mounting ear up st to
your bracket. Do so now.

In Fig. 25 you'll notice a horizontal piece of fistibck welded to the stub of the crosspipe neafrtim of the
muffler. That is what we will weld another shorepe of 1” bar to, which will bolt to the upper meffsupport
bar, as seen in Fig. 26.

iSmall piece of 1" bar,
gwelded to muffler gusset,
: hen bolts to muffler
] suppott bracket

Fig. 26 With the second attachment point, thedeefé muffler is now secure.

Snug up all your connections. That completes th&lkation of the left side muffler.



Lowering the Saddlebags

Along the way, we have managed to remove the l@attachment point for each saddlebag support bradket
must now add a short piece of 1” bar to the botbdmach saddlebag bracket so they can be secutkd tew
muffler support brackets we’ve just made. Do bades the same as shown in Fig. 27.

A nd this is e‘ Nnew eye we

weld on. THe saddlebag
brackets on both side are |
- modified similarly

Fig. 27 Modifying the lower mount hole of each g bracket

Now, fabricate two new upper saddlebag bracket miogiplates as shown in Fig. 28 and temporarily th@m

to the fender.

Fig. 28 The new 1/8” aluminum upper saddlebag magrdlates, with the protective plastic skin stifi.



Install the right iqle saddlebag bracket as showkig. 29
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MNew right side saddlebag lower
mount bolts on behind the
muffler spine gusset

Fig. 29 Right side saddlebag bracket installed.




Then install the left side saddlebag bracket asvahn Fig. 26 and Fig. 30

Fig. 30 Left side saddlebag bracket attaches tdlenldracket as shown. See also Fig. 26 for finishe

appearance.

Finally, snug everything up and check to see tbat ynufflers are level at the tips and equidistearh the
centerline of the bike, as in Fig. 31. Also, endhat the tips of the mufflers end evenly at thesgoint (as
shown in the title page photo). If things are @eioff, which they may well be, just pry, loosemdeadjust or
heat and bend until you convince it to hang youy.wa



eah, that's scotch
ape, You got a problem
ith that?
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Fig. 32 Here’s anothe"r look. You can't (really) she muffler anger brackets.



Fig. 33 The aluminum saddle bag lowering brackegshadden behind the sissy bar and the saddletbeld i

Because the saddlebags no longer attach on thid@wofsthe fender eyebrows, they are about an atader in
and almost three inches lower than stock, butfatilenough away from the mufflers to stay coolaig all the
brackets we made aren’t really noticeable onceygvierg is back together again.

Final thoughts

This was a prototype. If | did it again, | would ddew things a little differently. I'd use coldlied steel
instead of black iron bar. | would only use stasslé | had a better way to cut and drill it (tlséff is tough!).
Also, I'd likely invest in a custom made heat stlifdr the left side header and maybe a cosmetat ‘tleield’
along the top of each muffler. But, hey, for $50renor less, it's hard to beat for a budget project.

Once you're all done, go back, apply the high-texopper-filled anti-seize on your exhaust flangeo@meck)
studs, apply blue LocTite to all the bracket baltsl nuts and tighten everything up securely. Yanitdvant
to drop a muffler in front of your riding buddigsg summer.

Happy Trails!



