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We were very excited with the purchase of our 
’56 Thunderbird.  The car looked great, and every-
one loves a two-passenger T-Bird!  But driving the 
car was not one of the pleasures of our early owner-
ship experience. 

Our T-Bird came equipped with a stock ‘56 dis-
tributor, a ‘57 intake manifold (ECZ 9425-B), and a 
model 4160 Holley carburetor rated at 600 CFM.  
Taking good advice from CTCI, I installed a Mallory 
distributor designed for the early T-Birds.  While this 
provided better highway speed performance, several 
problems remained; the idle was rough and incon-
sistent, the car had an off idle hesitation and a lean 
surge at low-speed cruise.  Additionally, the carbure-
tor had an electric choke, the ends of the manifold 
choke heat tube were “plugged” with screws, and 
there was an exhaust leak in the engine bay that 
made its way into the passenger compartment. 

To further improve the driving experience in the 
car, I decided to tackle the carburetor and choke 
heat tube problems.  But before getting into the de-
tails, let me mention that my research reference on 
the carburetor was Dave Emanuel's Super Tuning 
and Modifying Holley Carburetors, a manual which I 
recommend to anyone working on a Holley. 

A careful inspection of the "plugs" in the ends 
of the manifold choke heat tube revealed that ex-
haust gas was escaping along the threads.  But the 
real concern was the presence of exhaust gas be-
cause it indicated a leak in the tube, a common 
problem with high mileage manifolds.  Removing the 
manifold to replace the tube revealed it was entirely 
corroded away, only the ends remained.  Replace-
ment solved the exhaust gas leak.  Even though the 
existing carburetor didn’t use manifold heat, to pro-
tect the new tube, I installed a choke intake deflector 
“mushroom” on the left side and a choke tube outlet 
elbow with a rubber cap on the right side. 

Next, I worked on the rough idle, suspecting the 
cause was the idle mixture.  But adjusting the idle 
mixture screws did not smooth out the idle.  Remov-
ing and inspecting them revealed they had blunt 
ends typically used for emission type carburetors.  
Replacing them with the correct needlepoint screws 
(Holley part number 26-101) allowed adjustment to 
settle the idle down nicely.  By the way, I had three 
different parts stores that carried Holley carburetors 
tell me there was no difference between the two 
types of mixture screws.  You do have to look very 

carefully to see the difference, but mixing air and fuel 
is a precise process, and small differences are im-
portant. 

The third issue I addressed was the off idle hes-
itation.  I started by checking the accelerator pump 
diaphragm, which proved not to be the problem.  Ex-
ploring Holley’s website revealed that they provide 
eight different accelerator pump cams, each with a 
unique fuel delivery curve.  A graph of the cams and 
their corresponding fuel delivery curves is available 
on Holley’s website, http://documents.holley.com/
pumpcamgraph.pdf.  Replacing an existing cam with 
one with the desired curve is a ten-minute job.  One 
last point on the cams is that they have from one to 
three mounting holes and the throttle lever has two 
mounting holes which set the starting point on the 
curve.  Figure 1 shows the two mounting holes in the 
throttle lever. 

Holley offers a cam assortment kit (part number 
20-12) that includes all eight cams; Figure 2 shows 
six of the cams. 

   With Holley’s graph as a guide and through 
an install and test process, I replaced the pink num-
ber 330 cam with a black number 234 cam mounted 
in position one and voilà, I could finally pull away 
from a stoplight without having to feather the acceler-
ator pedal. 

(Continued on page 9) 

LESSONS IN CARBURETION 

Figure 1 
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flow approximately 139 CFM or 23% of the carbure-
tor’s 600 CFM rated flow.  When cruising under a 
light load, the flow was insufficient to draw the fuel 
required.  The solution was to increase the size of the 
jets in another install and test process.  The result 
was number 69 jets, four sizes larger than the origi-
nals. 

At this point, I was pleased with the carburetor 
performance; the idle was smooth, and there was no 
off idle hesitation or lean surge.  However, fuel effi-
ciency was a disappointing 14.5 MPG and throttle 
responsiveness was not what I expected.  Thinking 
through it again, I realized that I was kidding myself 
by running more carburetor than the engine could 
use.  Even at 5,000 RPM, and 100% volumetric effi-
ciency, the engine would flow 422 CFM, only 70% of 
the carburetor operational flow of 600 CFM.  I needed 
a carburetor rated at 422 CFM or slightly more. 

A check of various Thunderbird parts catalogs 
showed a new Holley model 4160, rated at 465 CFM 
readily available.  As an additional benefit, this carbu-
retor comes with a standard manifold hot air choke so 
I could make use of the new choke heat tube as well. 

So, after learning all of this the hard (time con-
suming) way, I purchased and installed a 465 CFM 
carburetor.  The off idle hesitation returned with the 
installation of the new carburetor, but a brief effort to 
install and test first the black and then the orange 
number 466 cam resolved the issue. 

At the end of my “lessons,” fuel efficiency had 
increased to 16.5 MPG, the engine is responsive, 
smooth, and consistent, and the car is free of exhaust 
fumes in the passenger compartment.  It is now fun 
to drive our T-Bird!  Well, at least when the weather is 
not too warm, but that is a whole another story.  

Chris Ames 

The last carburetor problem was the lean surge at 
low-speed cruise.  Research in Emanuel's book gave 
rise to a theory that the engine was not flowing 
enough to correctly “signal” the 600 CFM carburetor.  
In the absence of equipment to measure the intake 
flow, I built an Excel model to compute the engine 
displacement and intake flow required based upon 
the number of cylinders, bore, stroke, maximum RPM 
and volumetric efficiency.  This model is available for 
download at no charge from the ACTC website at 
www.arizonaclassicthunderbirds.org, under the links 
menu.  Alternatively it may be downloaded directly at 
Engine_CID_and_Carburetor_Flow.xlsx.  The model 
is locked to prevent users from inadvertently chang-
ing a formula, but the password is blank.   

The model with the data I used for our engine is 
shown in Figure 3.  It indicates that the 292 CID en-
gine at 2,200 RPM and 75% volumetric efficiency will 

(Continued from page 8) 

Engine displacement and  
carburetor flow requirement 
      

Engine Displacement 

Number of cylinders: 8   

Bore: 3.75 Inches 

Stroke: 3.30 Inches 

Displacement: 292 Cubic inches 

      

Carburetor flow requirement 

Maximum RPM: 2,200   

Volumetric efficiency: 75%   

Required flow: 139 Cubic feet / minute 

Figure 3 
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