
by Dave Holeman 

The final chassis mods. 

Now that we have the chassis cut 
apart, teassembling it into its im� 
proved design comes next. With Nell 
Fergus doing most of the work, I was 
allowed to spend more time shooting 
the adjoining detailed photos. The 
first problem we ran ,nto was having 
to squeeze the upper half frame down 
tubes together. This permitted the 
upper tubes to line up with the lower. 
(;,;, 17) 

As shown in photo 18, we welded 
the spacers in the bottom frame half 

,J first. To replace the rear brace will
involve the greatest amount of work 
if you want to do it right. Photos 19 
through 27 cover this pan ,n detail. 
The last change made to the chassis 
was strengthening the head stock. 
Many of the early DT-1 chassis were 
vulnerable to having the head stock 
fracture under stress if not beefed up. 
As shown in photo 28, we wrapped 
a piece ol malleable sheet metal all 
the way around the head stock and 
heli-arced it in place. 

Next month we will show the fin. 
ished machine, with all the new and 
improved suspension units. These, 
combined with the chassis mods. will 
resu1t in some drastic but beneficial 
changes in the overall geometry. The 
things that changed were the wheel­
base, center of gravity, foot peg loca­
tion, swing arm angle, weight dis­
tribution and 1he ,esuhant improve­
ment in handling. 

15 The ID measurement you took earlier will 
determine the OD of the supporting tubes. They 
should be about four inches long for the down 
and rear tubes. 

16 The ID and OD measurement will determine 
the size of the spacer. This slips over the 
supporting tube and between the frame halves. 
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Practicing what we preach 

For the past four months (issues) 
you have been reading about the 
theory and principles used in design­
ing a good handling motorcycle. The 
previous HANDLING articles have the 
lead to this, the • practice what I 
preach· construction project. In de­
ciding to do a finale, I thought it 
would be best to reconsuuct an al­
ready familiar and popular machine 
rather than build one from scratch. 
Initially I thought that this would be 
most descriptive in allowing you to 
see what to do to make a machine 
handle good. As it turned out this 
method of reconstructing rather than 
scratch building proved to be more 
interesting by being able to compare 
the project machine with a standard 

mount. Also, I was able to save a lot 
of time and money this way, as well 
as perform a task that can be done 
to just about conventional motorcycle 
with the same end results. 

Upon deciding to tackle this project, 
I knew that I would need the experi­
ence and knowledge of someone else 
to insure proper execution of the basic 
principles to be followed. Here I was 
fortunate enough to acquire the aid 
of Neil Fergus, one of the bast au­
thorities on motorcycle chassis design 
and suspension around. To review a 
few of his qualifications, he is the only 
man to eve, capture the number one 
plate in desert racing on a Honda. 
Hopping up the  engine was ele­
mentary. but his magic with chassis 

modification and suspension units 
made him a local legend of sorts. Also, 
he has just returned from Italy with 
the American Ducati distributor. 
There, he designed the chassis and 
suspension to be used on the soon 
to come Oucati scrambler. He has also 
done similar work for Bultaco. the now 
defunctAmerican Eaglemoto-crossers 
and many others. 

The fact that I was using a DT-1 
Yamaha Endure as the project ma. 
chine made my final decision though. 
Back in 1967, both Neil and mysell 
were two of three people involved 
in testing and designing of the original 
DT-1 prototype. The other American 
involved was Yamaha's R & D man­
ager. Many months were spent riding 

5 The front down tubes should 
be cut in half two inche$ 

6 We cut the rear brace tubes 
indiscriminately as they were 
to be replaced by new 
members. Cutting them off at 
the bottom will save some 
extra work. later. 

MARCH 1971 

abovs ths top of the front 
engine mounts. On ths last cut 
cover your eyes as the frame 
flexing may break the 
hacksaw blade. 

7 Bolt the engine into the 
bottom frame half to insure 
alignment. Set the lower half 
on a Rat table and je"y rig a 
jig for the upper frame 
section. 

8 Keep the down tubes parallel 
with each other and measure 
up vertically two inches from 
the top of the lower tube to 
the bottom of the upper. Raise 
or lower the jig to get the 
co"ect measurement. 
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9 With the down tubes set at 
two inches, set the main rear 
tube at ths same vertical 
measurement. With thB down 
tubes parallel the rear, tubes 
will be close on. 

10 With the upper frame half 
raised two Inches for and ah 
measure the parallel distance 
(about 2 ¼ ") between the 
down tubes and record it. 

11 Measure the rear main tubes 
also as Insurance. The distance 
should be Identical to the front 
if everything is lined up 
correctly.· 

12 With th11 length of the spacers 
recorded (about 2 ¼ "), 
measure and note the outside 
diameter of the down tubes. 
Do the same at the rear main 
tubes. 

:hanging and testing the original 
--prototype until it reached near 

perfectton. In these months I acquired 
a first hand view of the magic and 
uncanny ability of Neil. As it turned 
out though, most of the work was in 
vain. Being In a rush to get the jump 
on the market, the factory started 
producing the Endu,o before the fin• 
ished p,ototype got back to Japan. 
Needless to say the chassis and sus� 
pension units of the present OT• 1 
resemble that first ou1standing han• 
dling prototype in appea,ance only. 

With this experience as back• 
ground, Neil and I were able to start 
out with a format that ran back to the 
first prototype days. The DT-1 has all 
the equipment to make a fine, rather 
than mediocre, handling dual purpose 
or racing machine. All we have done 
is move a few pieces to acquire the 
desired results. The format and prin­
dples we have followed are not at all 
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unique to the DT-1. In fact lhey are 
all applicable to just about any con­
ventional motorcycle. especially che 
dual purpose Japanese machines. 

Following the principles talked 
about in the series of atticles on han• 
dling we literally started from scratch. 
In fact the complete machine was 
built from used or throw away pans 
rather than from a new machine. In 
the long run this saved a lot of money, 
as there were few parts that were 
thrown away, We started Out with a 
scrap DT-1 chassis that I acquired 
from a junkyard for S25.00. It had 
been in an accident and the head stock 
had been tipped open. 

The fi,st thing that Neil and I knew 
had to be done was to lower the center 
of gravity This is p,obably the single 
biggest downfall to most Japanese 
machines, too high CG. Also we 
wanted to get the angle of the swing 
arm parallel and eliminate the extreme 

position it is in stock. Naturally, the 
only oomponents needed here were 
the frame and swing arm. The only 
other �mponents we needed in the 
reconstruction process were the en­
gine (just the bare crankcases would 
do) and a rear shock. The engine was 
bolted into place during the welding 
process to insure proper alignment 
when the hot frame members cooled. 

The rear shock was bolted in place 
and a measurement taken to deter­
mine how much the swing a1 m bolt 
would have to De lowered to make 
the unit pa,allel (horizontally). This 
figure came out to two inches. This 
figure was just about the distance Neil 
wanted to lower the engine, so the 
two-inch dimension is our basis. 

The first thing to do was locate the 
places whe,e we would cut the frame 
members. We had 10 keep in mind 
that the location of the eves would 

Continued Ori: P•9• 112 
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21 Cut off the bottom of the 
bracing tube as close to the 
frame member as possible. 
Leave the bracing ear in place. 

23 The bottom of the new bracing 
tube should ideally be ground 
to conform to the bend of the 
frame member. Protect your 
eyes from the sparks. 

I 

'/IL
2 By grinding off the old weld, a 

larger and better welding 
surface will become available. 
It will also make for a better 
looking job. 

24 With both the new bracing 
tube and the frame member 
ground an ideal large welding 
surface is available. Also clean 
the bracing ear for welding. 

CYCLE GUIDE/APRIL 1971 97 



PRAM3 LOWP:P.l:Nll lU-'f 
YAt'.AllA M'-1 & P.T•l 


