


Fish Out of Water

Bicycle Plumbing

We sent Bill, a proper old school engineer,
(someone with a formal engineering apprenticeship
and years of experience) and Craig {engineering
degree, but he now works for BT) on Dave Yates'
frame building course. Their mission? To build a
mountain bike frame. Each.
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Ths is the doofer, ..and this is tha flange winler..,

Day 1: Virgin Welders

The first day, and Bill takes up the story;

Whether you chocse to make a road frame, maountain bike frame or
sorme macabre hybrid, Dave reckons within five days you'll be able to go
Fome from his course with a perfectly serviceable frame, And pessibly

a pair of forks, The secretto making Dave's course so accessible & his
custorn rrade jig. His current one is the *Mark Three', This & to be used
inconjunction with your own Mark Onz Ey=ball',

Dave's safety brief, in a frue gritty North Eastern style is straight to the
point. ‘Assume everything's hat. You will cut yourself, Everyone does,
One bloke the ather week; oh | don't’ know what he did, but thers was
blood everywhere, on the took, on the walks, he made it to the kitchen,
it was all cver the floor. Debbie was mad., Still, at least there was none on
the frame - it makes it rust”

We ne=d to decide on tubes, 853 seems to be the order of the day for
the main front triangle. |'ve chosen some shapely oval 853 tubes for the
top and down tube, Craig appears to have taken a more conventional
circular approach. The difference in the tbe weights & noticeable even at
a'comporent’ level. We've both opted for curved s=atstays in a Merlin-
style. Craig has a stiffer 853 opticn for his chairstays, while I've gone for
aslightly more compliant Columbus make up. Dave likes 853, buthe's
rat precious, He once made a frame out of four different manufacturers'
tubirg.

Half expecting a sit down talk about geometry, Daye is already showing
us how to mitre the seat tube to the battorn bracket. Before we've even

Digve palsad with his sansel’s chopstick

sorted out the detalls of the head angle and seat angle, | find ['ve fitted
the mitre (Craig, far less expenenced & still faffing with his pipes), and I'm
brazing it to the bottom bracket shell, I've welded before, Dave's quietly
impressad (so | like to think) and the ke is broken, Craig's caught up, he's
allowed the respite of atea break before he's ako brazed his seat tube to
the bottom bracket, It's not even lunchtime, but already we've leapt, nay
bounded over the first hurdle and fabricated our first frame sub-assembly.

Craig:
e never weldad before, (Ve saldered, but that's it, | think I'm machanically
abe, I'm not sure eeryone eise does, ., Nevertheless, with careful instruction

from Dave and a clear guide on what to heat at what ange, and when
apply the brass, | manage to successfully braze my first ever joint without
fanfare or fuss. Dave's pleased. It's definitely betzer than Bil's. And no zip
tes inviolved,

Eill:

After lunch, Dave and | get to discuss head and seat angles. Making things
easizr, ['ve brought the frame around which I'm going to base my custom
build, so measuring angles and drops is easy, If you want to turn up with
your awn angles on paper, that's fine too, Dave recommends bringing
any compangntry you might want ta fit, and forks and disc brakes too.
Here Dave's jig comes into its own. Everything centres around the
battom bracket, which is whiy it's the first sub-assembly. Setting the s=at
argke is then easy. Then, taking into account the forks you're going to use,

st mogine the wioth you'd incl &y moving this otraund..,
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the bottom bracket drop, and the desired head
angle, the steerer is locked into place in the jig,
This makes the job of fitting the top tube easy,
dependant on the effective top tube length

you require. The downtube & then justcutto
length tofit. | say 'makes easy', but |'ve chosen
these tricky oval fubes, Craig's 'standard’ choice
seems a better option now, Still, I'm sure mine
will look better. By the end of the day, my tubes
are all cutand mitred. I'm exated; tomorrow 'l
be brazing them all together.

Crag:

As Bill's been hogging the jig (Honestly, the man's
like, 46, and he stifl thinks it's acceptable to
‘dibsy’ the fig), I've been working on the back end.
Dave's got some dropouts in for the Rohidff hub,
which came with some homible threaded eyes,
presumably for parmiers. So | busy myseif saning
them off and fifing down to make a smooth cunve,

Day 2: Brazes and Blisters

Bill:

After what intially ssemed like a good idea, the
oval tubes have proved tricky, but |'ve finally got
the front triangle tubes and joints in a condition
Dave deemed worthy. Assembled inthe jig,
Dave instructed me to put on small brazed
tacks on each joint. This held the tubes together
in the correct pasition, enabling me to do the
brazing without the tubes moving.

Drama number one; downtube tack failure.
With reactions only found in Marvel comic
books, Dave took the tube, flamed the
offending tack and repositioned the errant joirt

with a new reat brass tack. Drama over and
| continued with the rest of the frame. Front
triangle successfully brazed and ready for stays.

Crag:

Meanmtile, I've aiready brazed my chainstays to
the dropouts, and I'm hopping around waiting for
Bill to get the heck off the fig so | can put my front
triangle together. He's already hod a couple of
digs about ‘These youths that do nowt but design
and tak in management’, As he sips his tea
nattering with Dave | remind him of this and ask if
it might be possible for him to take his stil-warm
frame out of the jig so | can have a go,

...after successfully
brazing three of the
four joints on my front
trian%Ie, DEVERTE]

asks if | remembered to
check the orientation of
the bottom bracket.

I didn’t.

Bilk

Typically, avoiding the simple option (I'm all
curves ths week) |'ve chosen some really cute
little dropouts, but like too many things in my
life, they're an inch shorter than |'d like. Dave
offers to lengthen them so they are suitable for
the rest of my frame, wekding on a bit of spare
steel, lt's then nottoo hard to fitand braze
them into my stays; I'm finshed brazing not
long after a superb round of bacon butties,

Craig:

Drama No,2: after successfully brazing three of
the four joints on my front triangle, Dave casually
asks if | remembered to check the orentation of
the bottom bracket. | didn't.

It's back to front.

Biff says | went a fittle pate. Tharkfully |
recovered my posture before he tumed the
camera on. Dave came to the rescue, this time
under my careful supervison(!) he managed to
pop off the bottom bracket shell and replace & in
an impressive five minutes,

Bill

Craig is still hoggjng the jig. | have a go at some
fillet welding on a test joint | made, At this point
| realise how easy Craig has it with round fubes;
my ovak are definitely harder to mitre, Dave's
impressed at my fillets, In fact he offers me a
job. Craig thinks he wes joking, but | hope he
was serious. It's only Tuesday, ['ve had so much
fun. |'ve:already written my letter of resignation
for work.

Craig:

With my frame coling in the jig, | set to work
measuring the chainstays to fength. & takes to the
end of the day to get them just right, Sowy eking
the curvature from the raw 853 stays to mate
with the bottorn bracket shell. k's o slow process,
More than once the file saeedhes and slips and
Ifear for my wrists on the raw stay ends (Aways
file down and away, not up and into" says Dave).
But it's very rewarding when the fit is nigh-on
perfect and even Bdl admits the fit is ‘tight asa
gnat’s chuff’. Tomorrow, first braze will be mine!




Stea! postry

Day 3: First bike shapad object

Bill:

Today's the day | start to fillet braze my front triang)e. It's not the best
thing to try and do first thing in the marning, By the time I'd done my first
fillet | realise t would have besn much better ifI'd done some practice
filets earlier. | soon learn what it mears to have too much brass to
remaove, But eventually | have a neat filket. And a nice pair of brass dust
covered boots.

Craig:

So far, the seatstays are proving to be the hardest. {'ve spent an hour fecting
to get them aght. Individually, the seatstays then seem to fit parfactly But
fitting tham tegether | reaiise that in foct I've twisted them both to the drive
side, Buggar! Anceher hour's fetding them before brazing. I'm so engrossed
that my tea’s gone cold, and thers'’s a bun still uneaten;

Because the siding dropouts are aluminium, we have to use a heot
shield to procect them. Dave helps out deflecting the heat with a big plece
of steal ha has hanging about. After same awkward weids, most af the pints
are brazed, and tha dropouts are tackad, A cold brew to aliow the frame to
cood and | finish the brazing, Frst bike shapad object complete, Loaks fike aif
these years Bill shent as an apprentice haven't gven him os much advantage
as he'd like to think.

Some Definitions

Brazing s filling the gaps between jeints using mokter brass, using flux to stop
coadization. Befors 'full' brazing, joints reay be tacked irto place to bcld the
rough structure, Brazed joirits ar= allowed to cool before a filet'is crasted

by going aver the ssme brazed joint with a 'fillet’ of beass (simply move brass)
creating 2 smoath fllet weldad jaint. This rakes the jint a strorger, and it locks
bett=r.

Dave can ako da TIS welding, but really, it's just for experienced users,
There's ntangble advantage for Bill and | building meuntan bikes, 52 we didn't
bother

'Mitring' is simply fling the ends of the tubas to be the sarne shape as the
tube thay are mesting. For example, you wodd mitrs the top tube end to many
to the head tubs.
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Doas thys cont as 0 ‘hand too'?

Bilk;

I'm so engrossed in finshing the two head tube fillets that | hardly notice
where Craig's up to with his frame, other than having to hand over the
torch occasionally. Next thing | krow he's parading around the wiarkshop
with it, finished and beaming with pride as his frame & now in one piece
and perfectly aligned. At least | can have the jig back now.

Chainstays next; fortunately my filing skills haven't deserted me
awernight, unlike my brazing technique. In the meantime Craig & daing
the business with the torch and creatirg sorme very tidy practice fillets,
He's realised very quickly from both my example and his fear of mundane
tasks how to apply the most efficient amount of brass fillet.

I_"'ag‘_

The rest of the aftemoan i shent leaming t fitet wald, Dove provides some
exceflent instruction and | am quickly comfartabie with what is o tricky
process. | alwoys imagine fiet walds to fook five the fish scale dpples you see
an big alurninium frames, It takes @ iot of time to rub these down, but Dave
shows me how you can us2 the tarch to smooth them, which saves plenty of
time and effare, ieaving my baots free of brass.

Bill
“fet again I'm paying the price for wanting a curvy, swervy frame. I'm




Bi(‘ycle Plumbing

Cean bench-clean mind. Oh....

...it doesn’t half hurt

if Kou touch the frame
while you’re flllnq it - the
smell of burning flesh.

Wi

THUMBS UP!

o

drawn to the idea of having the stay ‘wrap'
around the seat tube and blend into the top
tube. It sounds ace and the picture | have in my
mind is great, it just means extra work with the
file and torch. Oh well, nothing good cmes
easy as they say.

| muck up the notches in the stay ends and
have to cut them off and start again, Memories
of binned mistakes from my past come flooding
back. Thankully I've not yet cut them to size, so
there's no need for whole new tubes,

Craig:

It's the end of the day and | feef I'm a fittle bit
further ahead. | hope it's not going to tum out
to be a case of quantity over quality. Sti, what
Bl doesn't yet know is my Grandad was a metal
worker. .. maybe steef runs in my blood.

Day 4: Only the sounds of squealing 853

Bill:

Now it's time to make the second seat stay.

| was really chuffed with the fit of the first
(*Looked like it grew there' said Dave), | paid
the price of impatience with bigger gaps and a
poorer fit than | wanted, | would have binned
itsuch was my annoyance with myself but
Dave had a solution. | adjusted the other stay
to balance them as a pair for height, level and
position on the seat tube. Once the frame has

cooled it's time to take it off the jig and do all
the fillet welds. This turns out to be quite a
marathon as there is a minimum of 32 fillets to
do. I'm manipulating the frame each time to get
the easiest angle to get the best results, always
conscious of how much filing there is to do later
with poor filleting, Filing the brass immediately
after welding is the best way to remove and
smooth the fillet, trouble & it doesn't half hurt if
you touch the frame while you're filing it - the
smell of buming flesh.

Craig:

Yesterday | hardly spoke to B | was so engrossed,
Teday tums cut to be the same. We perhaps
exchanged a dozen words, we re both so focused
on the frames, I'm not having @ good day. |
manage to take most of the moming to fillet the
Jotnts around the top of the seat tube. Considering
the amount of fifets feft to do I'm not sure it's not
an efficient use of my time, Maybe, steel doesn't
flow in my bood after afl. Though with o the
fiing there's a fair chunk in my nasal cavity,

Bill:

| spend an age smoothing the seat tube,
chairstay and top tube joints, | reckon it's curvy,
swervy perfection. My fingers and hands are
aching from filing and sanding the fillets. | begin
my weary way on to the bottom bracket fillets,
| look at them with dsmay. How the hell do |




Smpre @ one... o,

smooth these deep concave fillets? Dave at this paint introduces me to
powertook, An electric band sarder and an air powersd pendil grinder,
Ard a round nosed scraper for removing and hollowing cut the fillets on
the bottom bracket. | was so happy. Apparently Dave warted us to prove
aurselves capable with ‘proper’ took first, Oh how the job accelerated.
Once the fillets were done the next thing was the disc mourit fitting,

Bill:

Drama No.3; The freewheel binds on the chairstay; we decide to
scallop it ard fita plate; you can't do that with aluminium. .. First pb for
tomorrow,

Craiz:

Aﬁeg.‘mn:h [ tidy up my stays. | sexiously bugger up the fitting of the seatstay
bridge. it's parfectly seniceable, but will need more brass than I'd fike. The
chainstay bridge is batter but still not perfect, It gets to Spm and I'm stil
floundering badiy with the fifets around tha botzom bracket. Some more
dose guidance fram Dave is a graat help (o5 are the power toos), and by
6:30pm the fillets are all in place and functionatly smaath, [ tidy ftup
tomorrow, hapefully it'll be o betzer day Then, that should be it,

Day 5: Almost There

Bill:

As the plate & fitted to allow the chain to run free, 've learmed another
lesson about how complicated it is to design and build a frame from
scratch, There are so many things alrzady sorted in every frame you buy,
it's given me a rew respect for anyone whao desigre and builds frames.

Craig:

Ever picty, | dedde o do some cosmetic work ca the bottom bracket, I'm
having a better day today and quickiy it looks a lot Better; The bridge goesin
eosiy enough and it's time to add the cable guides, This is dwe using sliver

Doe! Heip!

salder, Niver sclder runs very differantly to brass; going straight from salid
to rumning right around the joint without the brief ‘tackiness' of brass which
aliows you to buid a fifet weld,

The daadiine is approaching and there's still plenty to do, but the finishad
frame is now firmly in sight,

Reaming a seat twbe is hard, The tube is natwrally 27.0 but ! want it o
te 27.2, Bythe time {Vve finished e a throbbing head.., but a sudden
redisation that, bar afind shot asting, {'ve actually finished my frame!

Bill

| carry on finishing off my frame with stay bridgss and tube sealing. The
finshed frame s shot blasted by Dave and hey presto! | have my frame.
Apparently to date every frame built on his courses has been radically
different, Road frame with gears, singlespeed road frame, fixed road
frame, Audax, sore others | can't remember and now curs, A Rohloff-
friendly 26er and a singlespeed 29%r; The first mountain bikes to be made
on Dave's courss.

Naxt Steps

Bill

A couple of wesks have gone by since we finished the course, It's a
testament to how much I've enjoyed the courss, haw proud | am of miy
frame that I'm still not bared (though my wife may be) of telling people
what | did on the course and shawing off the intricate work on the frame.
[Next steps are to choose a colour and find a spray shop. Craig's already
dedided on a calour and left his frame with Bab Jackson's, | still haven't
decided on a cclour, ., I'm thinking gold, butit's a big decision to make,
Like Craig, I'm hopping with excitement at the praspect of finishing

this project. | can't imagine how cool it's going to be toride a high dlass
custom frame, purpase built for me, by me. By the time you read this,
the frames should both be out on the trails, Stop me and say hi... | doubt
I'l be bored of talking abaolt it.
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Afaw strokss with the bostard fie, ..

Howdotheydo?

Enoy the happy face

So what did Dave, the Master Framebuilder

think of his two students?
hipps said *We've got two guys
whao would like to come on your
framebuilding coursz. One has tool
skills, the cther has none at all. The
contrast would make an interesting artick.”
Bill had served a traditional apprenticeship
‘on the tools,' Craig on the other hand had not.
My approach to the courses is ‘more action,
ks talk and chalk.' | have pecple brazing on the
first day, As son as Bill picked afile up, it was
clear thathe had done it before, With Craig,
it was clear he had not. Bill understoad real
engineering terms like “just a midge's off there”
and ‘looks as though it grew there." Craig
needed to have them explained, However, by
the end of the week bath had produced frames
of very acceptable quality (better than some
‘pro’ framres | have se=n.) That said however,
Craig was rather dow to grasp cne of THE
most important tasks in the workshop - it was
almoast the end of the wesk before be put the
kettle onl

Daveisms

"fou couldn't do that with- alurminium®

Once given irstruction, | was able to let Bill
get cowitha job, Inttially, Craig needed rather
more direction, but he listened to what bz was
told and quickly picked up the basic techniques,
With any phyysical skill there is no substitute for
practice. Warking with hand tocls & a perfect
example, Most people can be shown ard pick
up the basks fairly quickly, then it takes a long
time to become good,

Both Bill and Craig had chosen to build
MTBs. Bill's a 2%r one speed and Craig's
to take a Rolhoff hub, both with disc brakes.

All things considered | dorit think they could
have picked a more difficult inttiation into the
mysteries of framebuilding, Al fillet brazed
including the bottomn bracket area, with ‘odd’
dropouts and a disc mount. That sort of frame
even makes me think hard about how to go
about it. In addition, Bill had chosen funny
shaped top and down tubes; 853 opposed oval
tubes are the very devil to hold securely, Both
did asuperb job of mitreing the tubes, warking

Dave Says:

Faging cocry, pank?

on the skow, steady, 'measure twice, cut once’
principle,

One of the techniques | use toinstill a
healthy fear of burning holes in the tubesis to
do just that. | simply hold the torch on a scrap
piece of tube and start counting, Usually | have
a neatly burned hole insidz a count of five, With
that image lurking in the back cf their minds Bill
and Craig sat to work with the torch, It must
have been a powerful image, because they bath
produced excellent work, Fillet brazing is like
a balancing act. You have to balance a pool of
molten brass against grawity. Too rmuch heat in
the wrong place and you have a pool of molten
brass on the floor, The torch is only the first
stage of afillet, The joint then has to be filed to
a good profile and then finished with abrasive
cloth. There is no easy way. Both our intrepid
framebuilders produced a set of joints that
anybody would be proud of, and | can anly say
"Well done” to bath of them,

st

Dave asked us to point out; the course does not provide any

"Darit worry ifit’s not quite right, we'll make it right”

"It's not about knowing how o do it well, it's knowing how to fix it
when you don't"

“That's not a kick up the back side short o' finished"

"Harry, he had proper working man's hands, onca caughit a nod of
red hot steel in his bare hands, Sai itdidn't hurt, butoh, the smellof
burning [calioused] flesh"

"fou've got enough brass in there to float several battleships*

‘Oh, books like it grew thers"

“Well, itshouldn't fall apart - I'd prefer wan't - [silence]”

“"Want anything? - li they re selling bags o' fivers for fourpence, get me
sorme o' them,”

“Ifit locks right, it probably is”

“It's all right - I'd prefer good! -it's all right by my standards"
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formal qualification, . The object ofthe course k to make a beautiful
custom frame, not to became a master framebuilder: (No, that takes
far monz tea drinking. ..Ed)

For more d=taik see: www.daveyatescycles.co.uk
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