
30 the e-type

The problems expressed by Milton 
Salazar of Colombia with setting up 
Webers struck a chord with members 

worldwide; after Mike Cassidy’s response in 
E67, it’s great to have further responses from 
Dr Tony Strelzow in USA, Victor Spiteri in 
Australia and Mike Cassidy again in the UK.

Tony Strelzow
I can fully appreciated Milton’s frustration 
with having to get his Webers ‘right’. I 
have had an extended and tempestuous 
relationship with the three Webers that 
inhabit my E-type and can say without 
reservation that they proved the most 
challenging aspect of our extensive 
restoration of this car.

My ’64 E-type was featured a couple of 
years ago with an excellent article by Paul 
McNabb. This car was extensively (read 
expensively!) restored some years ago with 
a view to track and rally competition. We 
have since rallied (Targa Newfoundland, 
Carrera Panamericana, etc) and driven the 
car extensively but it took three years of 
exhaustive research and testing to get the 
carburetion set-up ‘right’.

I learned, as Milton is learning now, 
that the suppliers of these carburetors are 
completely unaware and uninterested in 
the set-ups. Webers, as shipped, rarely 
come with a jet, choke, emulsion tube 
combination that works ‘out of the box’. 
Complicating matters is the fact that many 
E-types engines are now being rebuilt with 
non-stock componentry; cams, intake 
manifolds, ignition set-up, valves and 

pistons, all of which means that installation 
of these highly sensitive instruments 
requires a fair degree of customization.

The principal difficulty lies in the vast 
difference in airflow from the standard 
SUs. The Webers present a substantial 
increase in the cross-sectional throttle 
plate area. Metering this large airflow 
carefully throughout the rpm range and 
still maintaining an accurate and sensitive 
‘signal’ at the venturis is very challenging.

This was an acknowledged problem ‘back 

in the day’ and early E-types were typically 
fitted with 40DCOEs if one was looking 
for performance and tractability. Flat-out 
racing, where open throttle performance 
was all that mattered, would mean 45DCOE 
with 38mm or 40mm chokes. 

Generally speaking, the reduction in 
intake velocity with Webers will mean a 
reduction in low end torque, but the better 
breathing will provide for higher bhp in the 
upper rpm range. 

Tuning Webers for the XK engine is easy if 
your needs are one-dimensional, ie top end 
speed. If you want flexibility (low end torque 
and tractability) and power (high rpm bhp), 
then the task becomes formidable.

New Webers purchased today are 
typically 45DCOE 152, supplied with 
36mm main chokes and 4.5mm auxiliaries. 
Emulsion tubes are typically F16 with 
main fuel jets of 145 and 200 air correction 
jets. In almost all cases these emulsion 
tubes provide too weak a mixture. This is 
noticed as ‘stumbling’ or ‘spit-back’ during 
the transition to the main circuit (usually 
around 2000-3500rpm). The float levels 
are usually discordant and require careful 
recalibrating to ensure that each carb 
throat draws evenly.

I would strongly recommend that Milton 
install a Lambda sensor in the collector of 
his exhaust manifold and equip himself 
with a modern ‘O2’ sensor. This makes 
the task of jet and emulsion tube selection 
much simpler and he will save money on 
not having to acquire a huge collection 
of ‘brass’ though fruitless trial and error. 
You will see in the photo that a laptop can 
make the process both easy and accurate 
by providing clear and accurate readouts 
throughout the rpm range.

When tuning, keep your attention 
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focused on one item at a time. Work out 
the fuel and air metering with the idle 
circuit first, before attempting the main 
circuit. Take on the main circuit once you 
have the idle working well. The last step 
will be to see that the transition from idle 
to main circuits is smooth. This is always 
the toughest challenge and may require 
some coordinated adjustments in the idle 
and main circuits to get right. Once all this 
is done, road test the car under load. This 
will change everything yet again. But now 
you will be closer and you can go through 
another iteration of the initial idle/main 
circuit adjustment with a view to gaining 
a consistent ‘pull’ under varying load 
conditions. You will notice that the carbs 
become very sensitive to small adjustments 
as you get closer to a ‘good’ set-up. The 
farther out you are, the carbs seem to 
become ’numb’ to any input and frustration 
can mount quickly.

Idle circuit
The big problem with tuning these large-
throated carbs is that the velocity of the 
idle airflow is too slow to send a sufficient 
‘signal’ (venturi effect = ‘suction’) to the 
exposed idle circuit drillings. Velocity stacks 
will help (I recommend the 65mm trumpets) 
but beyond that only a modification to the 
idle pot (as described below) or a smaller 
choke (36mm or less) will show results. 
Hence care must be taken to be sure that 

ignition timing and carb coordination is 
ideal before trying to tune.

Remove the main circuit emulsion tube 
along with both attached jets and run the 
car without these when dialing in the tune 
of the idle circuit. Yes, it will still run! The 
advantage is that you will be able to clearly 
note when the main circuit cuts in. If you 
note the rpm range (both with and without 
load) you will be able to more clearly 
‘read’ the behavior of the main circuit and 
emulsion tube combination. This is critical 
when tuning the transition from idle to main 
without a flat spot or stumble. 

It is important to note that the low speed 
circuit emulsion pot (accessed beneath 
a brass screw cap, see photo) will display 
three progression drillings. In much older 
Weber castings these had four progression 
holes which allowed for smoother metering 
and the holes were positioned/offset from 
the throttle plate such that the idle circuit 
was easy to tune. Newer Webers can be 
adapted by drilling a 0.5mm hole at an offset 
of 1.5mm lateral to the existing lead hole 
and closer to the mounting flange. The hole 
can be drilled exactly 18mm as measured 
from the surface of the mounting flange. 
Please have this done by an experienced 
machinist.

XK engines like to have a richer idle 
mixture than would be considered ideal. 
Typically 11.5:1 to 12.5:1 (ratio air:fuel) 
range is not unusual and reflects some 

of the difficulties of the intake airflow, 
wall wetting and ‘drop-out’ of the charge 
before the charge has time to fire under 
compression. Once you have the rpm in 
the 2000-3500 range and the ignition is 
advancing correctly, you should be able to 
run at 12.5:1 to 13.0:1 ratios right through to 
the main circuit taking over. If you find that 
the mixture leans in this ‘transition’ range, 
then either a smaller air bleed or ‘wetter’ 
emulsion tube would be in order.

Main Circuit
Setting the main circuit is the easiest task. 
One can employ the ‘plug cut’ techniques 
and gauge your relative mixture strengths 
by looking at the plug color, or use the 
Lambda gauge. At higher rpm (over 3500) 
the engine will pull strong even with poor 
mixtures, with the only hints being poor 
gas mileage and sooted plugs (rich) or 
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overheating, detonation and lean missing 
(lean). WARNING: the potential for 
engine damage increases dramatically if 
maintaining long periods of high speed 
running with a poorly-tuned Weber: take 
time to get the main circuit right.

Generally, the acceleration jet and 
acceleration bleed-off valves do not require 
changes unless you have a very unusual 
application in mind.

Measure the fuel level in the float 
chambers and the distance from the fuel 
level in the emulsion bowl to the venturi 
orifice. This must be consistent for all 
the carb throats and can require some 
time spent adjusting the float levels. The 
instructions and recommended float levels 
are so confusing from one source to the 
next that the only way to be certain of the 
correct level is to measure this directly as 
I mentioned above (remove the emulsion 
tubes and use the back of a slide micrometer 
to measure directly).

I would recommend the Weber Tuning 
Manual distributed by Webcon in Britain. I 
found it to have the most objective and in-
depth listing of jets and specification. The 
Haynes and Passini books are also quite 
helpful.

Victor Spiteri
Re rough idle problem on Milton Salazar’s 
E-type.

There seems to be a problem with the 
idle circuit on these carbs. The fact that the 
idle screws are screwed out two and a half 
turns indicates that the idle jet selection 
is incorrect. With the correct idle jet, the 
idle screw will not need to be turned out 
any more than three quarters to one and a 
quarter turns. Using a 65F8 idle jet should 
correct this and give better progression 
from idle to mid range.

I cannot make out from the photo what 
make of inlet manifold this is, or if the carbs 
have soft mounts or paper-type gaskets. I 
can see a vacuum take-off point at the rear 
of the manifold going to the brake booster: 
is there another vacuum take-off point 
underneath the front of the manifold that 
hasn’t been blocked off, which would affect 
the front three cylinders?

Weber carbs need to be mounted to the 
manifold using the special soft mount, 

which consists of O-rings moulded to a 
steel membrane. The manifold-to-carb 
mounting studs should be just long enough 
so as the nut is fully tightened, the O-rings 
will not be crushed unduly. If not tightened 
enough, leaks will occur and cause a 
bad idle. Soft mounts should be used to 
minimise fuel froth due to vibration, which 
can also cause vaporisation in the fuel bowl 
in hot climates.

The inlet manifold to cylinder head gasket 
should be checked for leaks as Malcolm 
has suggested, or you may try transposing 
the front carb with the rear one and see if 
the fault transposes. I have found a few 
later Webers made in Spain to have poorly 
finished passageways, which require the 
removal of the blanking plugs to carefully 
clean them out.

You will most likely find running 38 main 
venturis will give much smoother response 
throughout the range.

Mike Cassidy
The Series I½ and II Federal spec cars have a 
modified Lucas 22D6 distributor which does 
not have a vacuum advance take-off and no 
port is provided for such on the Stromberg 
inlet manifold. In standard Stromberg 
format, the distributor is set to five degrees 
static advance rather than nine degrees 
static on the non-Federal spec cars, in order 
to get the car to run a bit hotter to burn off 
more exhaust gas components. In addition 
the advance curve for these distributors 
is different from the standard Lucas 22D6 
distributor. Unless changed, Milton’s car 
will almost certainly have been fitted with 
this modified distributor. 

When fitting Webers, the lack of a vacuum 
advance port on the modified distributor is 
of no consequence because, on the Lynx 
manifold at least, there is no vacuum take-
off so nothing to plug; and in any case the 
vacuum feature is simply for economy as far 
as I am aware. The timing should actually 
be set dynamically at 30 degrees advance at 
3000rpm with the vacuum take-off plugged. 
This is the point at which the advance is 
fully out.

As I indicated earlier, when carrying 
out my ‘plug cuts’ I ended up with a set-
up that was essentially as the Haynes 
recommendation and this proved to be 

correct when tested on a rolling road. Fitting 
F7 emulsion tubes caused the mixture to be 
too rich. 

The recommendation was to fit a Red 
Top fuel pump to deal with the top end fuel 
starvation issue, which I did. The engineer 
also closed up the air bleed screws to stop 
the popping on under-run with the throttle 
closed and he re-fitted the air trumpets 
inside the K&N filters (see opening photo, 
p30). I had removed these when I fitted the 
filters, worried that they should have been 
shorter to avoid an air restriction, being 
close to the end plate cover. 

My engine was rebuilt by me after 
machine shop work by Charlie’s 
Machine Shop in Boston and rotating 
and reciprocation component Dynamic 
Balancing by Linskog Dynamic Balancing 
Inc, both from suburban Boston. As such it 
was rebuilt to a very high standard but, with 
the exception of the dynamic balancing, as 
‘standard’. The reality is that, with a stock 
engine, the Webers are going to provide 
very little extra performance, though they 
look and sound great. 

Reading Milton’s description of his 
driving (heavy traffic, need for mirrors 
etc), I suspect he would actually be better 
off fitting the standard triple SUs with 
manifold which are available from Burlen 
Fuel Systems at little more than the cost of 
the Weber set-up. Nevertheless, if he has 
a standard engine in good condition and 
timed correctly (static 11 or 12 rather than 
the 5 Emission or 9 standard) I suspect the 
Haynes set-up will work just fine. 

Des Hammil is a race engine preparation 
type whereas John Passini is an engineering 
type and writes in an academic factual 
engineering way. Needless to say their style 
is somewhat different. Passini tends to bring 
readers down to earth with engineering and 
physics reality whereas Hammil is seeking 
the last increment of performance at who 
knows what cost. 

One of the problems of taking a car away 
from standard is that the manufacturer has 
not carried out the testing to validate the 
new set-up. This means that the enthusiasts 
like me, Milton and Tony who carry out 
these modifications are dependent on 
Haynes, Hammil or Passini et al; and all 
have different objectives and histories.

Main Aux Main Emulsion Air Corr Idle Pump Pump Needle Fuel shut- Full droop
Weber 45 DCOE 152 Part No 19600.06 Venturi Venturi Jet Tube Jet Jet Jet Exh Valve off height setting
Basic set-up 36 4.5 145 F16 155 55F8 45 40 2.00
ClassicJaguar set-up deliv May 19, 2006 36 4.5 165 F2 200 65F8 45
Des Hammil recommends – street 38 4.5 150-155 F2 170-200 45F9 45 7.5mm 15mm
Des Hammil recommends – race 40 4.5 160-165 F2 170-220 45F9 45 7.5mm 15mm
Haynes techbook recommends 38 4.5 165 F2 190 65F8 40 50 2.00
Tony Strelzow installed July 6, 2008 36 4.5 135 F2 210 55F8 45 40 2.00
Tony Strelzow installed April 11, 2009 36 4.5 135 F7 210 55F8 45 40 2.00
Tony Strelzow installed Feb 19, 2010 36 4.5 140 F7 210 55F8 45 40 2.00
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Jaguar Photo
Competition

At SNG Barratt we are on the hunt for interesting digital photos of Jaguar owners’ 
cars to use within our advertising and catalogues. So we thought as you will be out 
and about enjoying your pride and joy this summer, why not snap a couple of pics 
and see if you can win yourself a prize? And what better prize to offer than vouchers 
to spend on parts for your Jaguar with any branch of the SNG Barratt Group.

1st Prize
£250/$450/€360
2nd Prize
£150/$275/€220

3rd Prize
£75/$140/€110

What we’re really interested in is quality of the 
image, and the originality of the idea. Strange 
locations, weird angles and crazy lighting are all 
welcome. Here are our 3 top tips to help:
1.  Use a tripod or place your camera on a solid 

object this will help keep the image in focus.
2. Use the timer function or a shutter trigger.
3.  Avoid bright sunshine and try to shoot at the 

golden hour (sunrise or sunset).

To obtain an application form simply send an e-mail request to competition@sngbarratt.com 
or phone our UK branch...Good luck and happy snapping!

+44 (0) 1746 765 432
sales.uk@sngbarratt.com
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+1 800 452 4787 (toll free)
sales.usa@sngbarratt.com
www.sngbarrattusa.com

+33 (0) 3 85 20 14 20
sales.fr@sngbarratt.com
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+31 (0) 13 52 11 552
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