Souping the 650 Seca

How To Make A Used Yamaha 650 As Fast (And As Expensive) As A 750

by John Ulrich

otorcycle technology is a two-
sided coin. Better and faster
and quicker motorcycles are

good; having a perfectly-good motorcy-
cle made obsolete by a new, better, faster
and quicker machine is not so good.

The Seca 650 is a case in point. Tested
in the April 1982 issue of Cycle World,
the 1982 Seca 650 made enough power
to be the quickest and fastest 650 at the
dragstrip, turning the quarter mile in
12.78 sec. with a terminal speed of
103.68 mph.

But those figures, perfectly respect-
able in April of last year, pale beside the
shattering performance of the 1983
Honda Nighthawk 650, which blitzes
down the quarter mile in 12.13 sec. with
a terminal speed of 108.43 mph.

That might not bother some riders,
but others, with a penchant for high per-
formance, might bristle at the thought of
a bike with cruiser styling blowing away
their sporty Seca in any measure of per-
formance. We're talking about the Seca
and Nighthawk here, but it just as well
could be any two motorcycles, one a year
or two old, the other the latest, trickest
thing out of Japan this month. The prob-
lem—and answers—apply to many
machines.

Short of trading in on an 1100, what's
a motoreyclist to do?

Get more power,

Lots more power. From pistons. Cam-
shafts. Exhaust systems. Carburetors.

The parts are out there, a dazzling ar-
ray of pieces with outrageous claims at-
tached, all guaranteed to boost power
without sacrificing powerband or
reliability.

The easy thing would be to drop the
Seca ofl at some house of high perfor-
mance, order up the works, come back
two weceks later and ride off into the sun-
set, the Seca vindicated and powerful
and ready to face down the latest
invaders,

But while that's the easy way, i1« usu-
ally not the wav it actually happens. A
rider buys a set of pistons, a pipe, maybe
some cams, and installs them himself.

Which is what we decided to do.

Lingering around the office as a long-
term test bike, our Seca 650 had, in the
course of being thrashed to within an
inch of 1ts fife on a regular basis, hecome
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somewhat slower than when first tested.

In stock condition, the bike managed
only 13.39 sec. and 98.90 mph at the
dragstrip with about 5500 mi. on the
odometer.

The Seca needed serious help.

We started its rejuvenation with a set
of 68mm pressure-cast, three-ring
Yoshimura pistons, which increased dis-
placement from 633cc to 761cc and com-
pression ratio from 9.2:1 t0 9.5:1.

It wasn't cheap. Yoshimura piston kits
have a reputation for reliability and long
life but are expensive, $275 a set includ-
ing wrist pins, circlips, rings and a new
head gasket.

The stock 63mm cylinder liners can’t
accommodate a Smm bore increase,
which means that the stock liners must
be pressed out, the aluminum cylinder
block bored to accept larger liners, the
larger liners pressed into the block, and
the liners bored to accept the larger
pistons.

Yoshimura R&D of America charges
$25 per cylinder to remove stock liners,
bore the cylinder block, press in new lin-
ers and deck the head gasket surface.
Boring the new liners to fit the pistons
costs another $25 per cylinder, or a total
of $200 labor. The new cylinder liners
are $34 cach, or $136 for the set of four.
So, preparing the Seca's cylinder block
for the big-bore kit cost $336, which,
added to the piston kit, totals $611,

Not cheap.

To see how Yoshimura's prices com-
pared, we called a local machine shop
(Q&E Machine, 1140-A N. Kraemer
Blvd., Anaheim, Calif. 92806, 714/630-
5720) and asked for their prices. Q&E
charges $30 to remove all four liners, in-
stall all four new liners and deck the cvl-
inder gasket surface; $15 a hole 1o bore
cyvlinders for oversized liners; and $20 a
hole 1o bore liners to match pistons. At
those prices, labor for cylinder prepara-
tion would total $170. Q&E also sclis
liners for $30 each, or $120 for fou: To-
tal cylinder prep at Q&E’s prices v ould
be $290, and adding the piston kit would
total $565.

Still not cheap.

Because the bike was apart anyway,
we decided a valve job would be a good
idea, Yoshimura charges $140 for a rac-
ing valve job, and we signed up. Both
block uand head were ready ahbout one
week after they were deliv red to

Yoshimura R &D of America, 4555 Car-

terCt..Chino.CA 91710,(714) 628-4722.

Along with the racing valve job we or-
dered a set of Yoshimura racing valve
springs and aluminum retainers, the
valve springs because stock Japanese
valve springs usually sack significantly
after a few thousand miles, the alumi-
num retainers because they come with
the valve springs and are lighter than
stock parts, reducing the chance of valve
float at high rpm with radical camshafts.
The set of springs and retainers cost $75.

After installing the new parts (and af-
ter several hundred miles of break-in) we
took the Yamaha back to the dragstrip.
With the stock exhaust system, stock
Hitachi CV carburetors, stock airbox,
air filter and camshafts, the Seca was
much faster. Four passes produced times
ranging from 12.66 sec.at 106.13 mph to
12.53 sec. at 106.76 mph, each pass
slightly quicker and faster than the one
before. The Seca’s powerband was much
improved, the bike pulling very well from
3000 rpm to 9000 rpm. The bike would
rev to 10,000 rpm, but the best results
came with shifts at or slightly below
9000 rpm. Best power was produced over
5000 rpm.

The addition of the big bore kit made
the Seca 650 about 0.25 sec. quicker
than its best stock pass and about 0.86
sec. quicker than it ran in stock condition
after 5500 hard miles. Terminal speed
went up 3.08 mph from the Seca's best
and 7.86 mph from the post-5500-mile
terminal,

The difference was easily felt on the
street—the Seca 650 didn't need as
much throttle nor as many revs to leave a
stop, and accelerating quickly wasn't as
frantic, requiring fewer shifts and less ef-
fort to find power.

We were going in the right direction,
and having found success, wanted more.

More power.

The next step was logical enough
add Yoshimura camshafts ($230) and 4-
into-1 exhaust system ($195 in black.
$210 in chrome).

The camshafts recommended by
Yoshimura for the Seca 650 are called
Stage 11 YA-101 cams with 10.4mm in-
take lift (stock is 8.5mm) and 9. 7mm ex-
haust lift (stock is 7.8mm). The
Yoshimura camshafts open the intake
valves 28° BTDC and close the intuke
valves 65° ABDC, opening the exhaust
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valves 39° BBDC and closing the ex-
haust valves 29° ATDC.
The stock camshafts open and close
the intake valves 34- 582 and open and
close the exhaust valves 66 26° when
measured. like the Yoshimura cam-
shafts, from and to 0.020 n. lift.
The Yoshimura cams were designed
o for the Seca 750. which. unlike the Seca
)0 650, has an electronic tachometer,
5 Which meant there were no gears on the
“ar- cam to mesh with the 650's tach drive.
722. The camshaft did have the shoulder from
s Or- which gears are normally cut, and that
alve shoulder wouldn't clear the tach drive,
the which thus had to be removed. That left
nese a gaping hole—the tach drive bore —in
atly the cylinder head.
mi- Fortunately the Seca 630's tach drive
with is the same diameter as the 1982 Suzuki
han GS1100’s tach drive. Because the 1982 ) :
ailve GS1100 has a mechanical tach and the Zhe;e;:rf _or mer;;ro;fg;. 68mm Yoshimura cast pistons replaced the stock 63mm pistons, boost-
afts. 1982 GS1000S Katana, using a virtually ~ 79 @spacementio 7oicc.
$75. identical engine with smaller bore, has
i af- an electronic tach, there is a Suzuki tach
) we drive bore plug available for the Katana, =
trip. part number 26442-45000, $4.47 retail.
tock It fits the Seca perfectly.
box. Which left the problem of reading en-
was gine rpm, since the stock mechanical
r A tach couldn’t be used. The electronic
sh to tach from a Yamaha XV920RH is the
pass same size, although the faceplate redline
one starts at 7000 rpm, and bolts right into
wech the Seca’s instrument cluster. It took
‘rom several wiring connectors to make the
ould electronic tach work, with most of the
sults connections made to wire junctions
elow found inside the headlight shell. We fit-
over ted male connectors to the tach’s black
and brown leads, and plugged black into
nade ground and brown into positive. The
icker tach’s blue lead came with a male con-
0.86 nector attached and plugged into the in- 1 accommodate a 5mm bore increase. larger liners were installed in the cylinder block.
lition strument lights loom. We attached the
;peed tach’s orange lead to the ground side of :
. best the left coil.
-mile The tach, part number SH 1-83540-00,
retails for $137.45 from Yamaha deal-
a1 the ers, but might be available from a motor-
.d as cycle salvage yard for less,
avea Yoshimura recommended larger jets
't as for the stock 32mm Hitachi CV carbu-
w55 ef- retors, but Hitachi parts are not readily
available at motorcycle dealerships. Be-
stion. cause larger Hitachi jets were not avail-
nore. able, Yoshimura mechanics gave us a set
of drilled main and pilot jets. They se-
gh— lected the drill size by looking through a
nd 4- drill index to find a bit the same size as
slack. the stock jet opening, and drilled the jet *
with the next larger bit.
d by With all the parts installed, the Seca w w W W
salled would not accept more than half throttle b )
miine below 8000 rpm, but pulled strongly
mex- from 8000 to 10,000 rpm. On the street
The the bike was generally useless, sputtering W W W
ntake and bogging at any attempt to accelerate !
ntake quickly from engine speeds below 8000
haust rpm. High-lift Yoshimura camshafts, heavy-duty valve springs and aluminum valve spring retainers were
; We gave the engine a leak-down test,  fitted for the second part of the project.
Detad photo by Brian Blades MARCH 1983/69



in which compressed air is blown into a
cylinder, at TDC, and the volume lost
past the rings and valve seats measured
as a percent. Each cylinder uniformly
tested to an 8.0 percent leakdown loss,
showing rings and valve seats to be in
good shape.

Since the leakdown test results were
good and the parts installed correctly, we
took the Seca to the dragstrip, where,
since engine speeds are kept high
throughout a run, the problem might not
show up.

The Seca’s best pass in seven runs pro-
duced an E.T. of 12.03 sec. with a termi-
nal speed of 110.42 mph. Two runs were
aborted because the bike bogged at the
shift into second gear, when rpm fell be-
low 8000. The last two passes were made
with the baffle removed from the
Yoshimura pipe, producing E.T.s of
12.14 and 12.19 sec. with identical ter-
minal speeds of 110.29 mph.

This trip to the drags proved that good
quarter-mile results don't necessarily re-
late to good street performance, and that

Souping the 650 Seca

removing the baffle from a Yoshimura
pipe doesn't necessarily increase perfor-
mance. Each ride up the return road af-
ter a pass reaffirmed that the Seca, at
any rpm below 8000, ran terribly.

Back from the strip, we installed a
Maxi-X 4-into-1-into-2 exhaust system
($249.95 in black or chrome from Maxi-
Products, 9271 Archibald Ave.,
Cucamonga, Calif. 91730, 714 /987-
2313). The Maxi-X routes the four head
pipes into a flat collector which leads
into two small megaphones. Like the
Yoshimura pipe, the Maxi-X requires
centerstand removal. Unlike the
Yoshimura 4-into-1, the Maxi-X sys-
tem’s head pipes slip into the collector
and are not welded in place. That allows
the head pipes to move around and snag
on cylinder head exhaust studs during in-
stallation, making it harder to fit.

The Maxi-X exhaust system did not
clear the Seca's centerstand support
brackets, which must be trimmed with a
grinder or hacksaw. When we asked
about the clearance problem, Monty

Campbell of Maxi-Products said that
later production examples have the
megaphones positioned at a slightly dif-
ferent angle, increasing clearance at the
centerstand support bracket and elimi-
nating the need to trim the bracket, but
reducing available cornering clearance.
Campbell traded our early system for
one of the latest Maxi-X systems, which
we installed on the Seca without chang-
ing carburetor jetting.

The results were dramatic. With the
Maxi-X, the Seca would accelerate from
3000 rpm at full throttle, stutter between
5000 and 6000 rpm, and accelerate hard
from 6000 to 10,000 rpm. The flat spot
between 5000 and 6000 rpm didn't show
up at less than full throttle and the Seca
could be ridden normally on the street.

Our next step was o attempt to tune
out the flat spot by changing carburetor
jets. Experimenting, we found that stan-
dard slot-head Mikuni main jets, as used
in 29mm and.33mm Mikuni Smoothbore
carburetors, fit Hitachi carbs. The
Mikuni jets are not as refined as the
Hitachi jets, which feature a tapered ori-
fice designed to promote high velocity
fuel flow, but having the right jet size is
more important than having the opti-
mum jet orifice taper.

It's important to note, however, that
Hitachi jet numbers don’t correspond to
Mikuni jet numbers. For example, after

‘earn Fast Learn Hard

hen working on motorcycles, it

seems, nothing is as easy as it
should be. Modifying a motorcycle com-
pounds the problems. In modifying the
Seca 650, we had our share. In no par-
ticular order, highlights follow:

Information. The local Yamaha
shop didn't have a Seca service manual
in stock, but ordered one for us. It ar-
rived 10 days later, and, when it did ar-
rive, the “Service Manual™ listed on the
retail parts microfiche turned out to be
an ordinary owner's manual. Consulting
a list of dealer service publications, the
parts man found the real service manual,
part number LIT-11616-XJ-65, $11.95.
It arrived a week later, after we had al-
ready finished the project work.

More information. Lacking the ser-
vice manual when assembling the engine,
we had no instructions as to timing the
camshafts. A friendly Yamaha me-
chanic and racing buddy told us what
marks to line up where, and since two
stafl members had experience building
dohc Fours, timing the stock cams was
no problem. Timing the Yoshimura
cams, which are marked differently and
which came with no instructions, was an-
other matter. It took two tries 1o get
them right—the first time the cams were
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installed one tooth retarded and the bike
barely ran. Happily, we got away with
the error without bending the valves.

—Valve shims. Because the
Yoshimura camshafts’ base circles were
larger than the stock camshafts’ base cir-
cles, all the valve lash adjustment shims
had to be replaced. Yamaha shims are
numbered in increments of 5, each 5
representing .0025 in. The required shim
size change averaged 10 (or .005 in.),
that is, a valve that was too tight with a
275 shim was just right with a 265 shim,
etc. The catch is to figure out what size
shims are needed before actually needing
them, since shims cost $3.25 each and
not all Yamaha shops have all sizes in
stock. Yamaha shims interchange with
Kawasaki KZ1000 shims, numbering
system and all, and Kawasaki shims sell
for $4.50. Some shops sell used shims for
halfl price.

—Special tools. Adjusting the Seca's
valves requires a special tool, part num-
ber 90890-01245-00. Not only did the lo-
cal Yamaha shop not carry the tool, the
parts manager couldn’t find the part
number, (listed with a photo of the tool
in the official Service Manual), in his
parts lists. It turned out that the tool
must be ordered as part number
YMO01245 and that it sells for $10.05.
We couldn’t wait for the tool to arrive, so
we borrowed one. The Yamaha tool is
cumbersome and time-consuming 1o use,

turning what would be a fairly simple job
on a Suzuki (using an official Suzuki
tool) into a frustrating hassle.

—Piston ring compressors. Mechanics
from both Yoshimura R&D and Vance
& Hines Racing swear that they install
piston kits using their fingers to com-
press the piston rings enough to slide the
cylinder over the pistons. We tried that,
and it took five people and a lot of curs-
ing to get the cylinder on the Yamaha,
We also tried an official Suzuki ring
compressor, (which we couldn’t make
work), and an official Kawasaki ring
compressor, (which didn’t match the
Seca's bore centers). Next time we'll use
hose clamps, just like we did in high
school,

—Gaskets. Our local Yamaha shop
did not stock all the gaskets we needed.
We had difficulty obtaining four exhaust
gaskets, a sump pan gasket and a valve
cover gasket at various times.

—Lost parts. Sharp-eyed readers
might note the reference to a sump pan
gasket above and wonder why we were
removing the sump. It's like this—we
dropped two bolts down the cam chain
tunnel while adjusting the valves and had
1o remove the sump pan (twice) to re-
trieve them. After that, we covered the
tunnel—and other likely bolt-attracting
openings— with shop rags when working,

Nothing beats being fast learners.

John Ulrich
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drilling by Yoshimura mechanics, the
10 Hitachi main jets were the equiva-
lent of 107.5 Mikuni jets.

[rial and error showed that raising
and lowering the carburetor needles had
no effect on the 5000-6000 rpm flat spot.
Installing smaller (105 Mikuni) main
jets reduced the severity of the stumble
and shortened its duration, but also de-
creased full-throttle acceleration above
6000 rpm

Efforts to change the pilot jet circuits
were frustrated by the non-availability of
Hitachi pilot jets and the fact that
Mikuni and Keihin pilot jets won't fit
Hitachi carbs. We were at a dead end.

Until we started thinking about re-
placement carburetors. Smoothbore

Mikunis were out of the question—their -

spacing doesn’t match the Seca’s ports.
But the Seca’s bore spacing is almost
identical to the bore spacing of a sohc,
pre-1979 Honda CB750. It happened
that Campbell had a set of stock 28mm
Kethin slide-throttle carbs, with accel-
erator pumps, from a 1978 CB750F.

To make the Kethin carbs clear the
Seca’s alternator we ground off the float-
bow! drain hose fittings on the carbs for
cylinders one, two and three. That done,
the carbs slid into the stock Seca rubber
manifold boots. The stock Seca manifold
clamps each have two tabs sticking
straight up from the top of clamp—the
tabs fit around a protrusion on each
stock carb and keep the clamp centered
and its tightening screw easily accessible.
The tabs get in the way when using
Keihins, so we bent the tabs flat,

The rubber boots connecting the stock
Seca carbs to the airbox also fit on the
Keihin carbs, although the boots were
loose on the rear of the carbs. We used
hardware-store hose clamps to tighten
up the boots around the carburetors.

Because the Keihin carbs are shorter
than the stock Hitachi carbs, the Seca's
carb boots, when attached to the
Keihins, don’t reach as far into the
airbox, but still provide a good seal. The
Seca’s choke cable hooked up to the
Keihin choke lever, but the handlebar-
mounted choke control didn't have
cnough throw to fully engage the choke.
We increased the lever travel by shorten-
ing the choke cable housing with a
grinder and by taking apart the choke
control housing and grinding away a
travel-limiting stop. That left just one
problem-—the idle adjustment knob on
the carburetor linkage hit a protruding
gas tank seam at about one-fourth throt-
tle. We used a pair of pliers to bend the
seam out of the way.

With 102.5 main jets, the Keihin carbs
reduced the Seca's flat spot to a slight
miss at full throttle between 5000 and
5500 rpm.

We headed back to the dragstrip and
made 10 passes, four runs with the Maxi-
X, four with the Yoshimura exhaust, and

Using a Yoshimura exhaust system and 28mm Keihin carburetors, the 761cc Seca turned the
quarter in 11.99 sec. with a terminal speed of 110.97 mph.

Running the stock exhaust system and 28mm Keihins, the big-bore Seca ran 12.18 sec. and
108.69 mph.

Photos by Patnck Behar MARCH 1983/71



two with stock exhaust, The bike's best
pass with the Maxi-X produced an E.T.
of 12.15 sec. and a terminal speed of
109.22 mph. The best pass with the
Yoshimura pipe was 12.08 sec. at 109.48
mph. With stock pipes the Seca ran
12.36 sec. and 106.88 mph.

With the Keihin carbs, the Seca ran as
well at low rpm with the Yoshimura pipe
as it did with the Maxi-X. With both
pipes the bike had a momentary misfire
between 5000 and 5500 rpm. The Seca
had no flat spot anywhere in the rpm
range with the stock pipes.

The inside of each set of pipes was
black, indicating a rich mixture, so we
installed smaller, 97.5 main jets before
making another 10 runs. This time the
Seca ran 11,98 sec. and 110.15 mph with
the Maxi-X and the flat spot had disap-
peared. Throttle response was perfect at
all rpm, and best power kicked in above
6000 rpm.

With the Yoshimura pipe, the Seca
ran 11.99 sec. and 110.97 mph, and
again the flat spot had disappeared. Best
power was still above 6000 rpm. With
stock pipes, the Seca had a best ET. of
12.18 sec. with a terminal speed of
108.69 mph.

Impressed by the results, Campbell
decided to sell cleaned, inspected and jet-
ted Keihin slide-throttle carburetors for
Yamaha Secas and Maxims, with the
float-bow! drains trimmed and ready for
installation. Campbell has a limited sup-
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ply of 28mm carbs available for $200
a set through Maxi-Products.

That done, we can summarize our
findings as follows:

The Seca was quicker and faster af-
ter we installed a Yoshimura big-bore
kit, racing valve job, heavy-duty valve
springs and aluminum spring retainers.
With stock Hitachi CV carburetors,
stock airbox and air cleaner, stock ex-
haust svstem and stock camshafts, the
Seca ran 12.52 sec. at 106.76 mph with
perfect throttle response and more low-
end, mid-range and high-rpm power.

The Seca ran very poorly, misfiring
and stuttering below 8000 rpm, when we
added Yoshimura high-lift camshafts
and a Yoshimura exhaust system to the
parts listed above, using stock Hitachi
carburetors with drilled main and pilot
jets. .

The Seca ran well from 3000- 5000
rpm and from 6000- 10,000 rpm but mis-
fired at full throttle between 5000 and
6000 rpm when we substituted a Maxi-X
exhaust system for the Yoshimura ex-
haust system. Attempts to re-jet the
Hitachi carbs with available parts failed
to remove the 5000-6000 rpm flat spot
without sacrificing significant top-end
power.

—The Seca ran perfectly, started eas-
ily when cold. and was fastest and quick-
est when we replaced the Hitachi CV
carbs with a set of properly-jetted 28mm
Keihin slide-throttle carburetors, no

|

The Maxi-X exhaust system (left) differs radically from the Yostwmura (mudaie) and stocr exhaust

systems (right)
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matter which of the three exhaust sys-
tems was used. The Keihin's only flaw is
heavy throttle springs, which we are go-
ing to fix. The stock exhaust system pro-
duced the best low-end and mid-range
power. The Maxi-X and Yoshimura ex-
haust systems made less low-end and
mid-range power but dramatically in-
creased high-rpm horsepower. The Seca
rin 11.98 sec. and 110.15 mph with the
Jdaxi-X exhaust, 11.99 sec. and 110.97
u.ph with the Yoshimura exhaust, and
12.18 sec. and 108.69 mph with the stock
exhaust system, Both the Maxi-X and
the Yoshimura exhaust systems were far
louder than stock, reading 91 db(A)
(Maxi-X) and 93 db(A) (Yoshimura) in
standard noise tests. The stock exhaust
read 82 db(A) in the same test.

There is a choice here. The Maxi-X
and Yoshimura systems produced more
power but made more noise, drawing
more attention on the street from both
friend and foe.

Our sound test ended, as luck would
have it, with the stock exhaust system in
place. Tested in April of last year, the
Seca 650 delivered 48 mpg on the Cyele
World mileage test loop, and we won-
dered what effect our modifications had
on fuel economy. After two laps of the
50-mile test loop we had our answer: the
hopped-up 761cc Seca got 46 mpg with
stock exhaust.

In that form, the Seca made enough
power to face off against the latest high-
performance 650s and 750s. The trans-
formation from 13.39 sec. and 98.90

mph to 12.18 sec. and 108.69 mph cost
$1116. That's $91.48 per 0.10 sec. and
$114 per 1.0 mph.

Performance, it seems, is never cheap.
But if you've got to have it, no price is too
high. B

: -~ "y 5 \- -
A set of 28mm Keihin shde-throttle carburetors
elminated problems encountered with the
Stock CV carbs and allowed the stock airbox
and air filter to be retained
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