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By most accounts, other than what was produced by those writing ad copy for Ford, the V-8 got off to a rocky 

start in early 1932. Overheating, excessive oil consumption, cracked pistons, bearing failures, and the like 

plagued the very early engines. But to Ford's credit, a great deal of effort-not to mention money-was spent on 

fixing engines at the dealership level and making corrections in design and manufacturing. But despite those 

initial issues, the Flathead was a pretty impressive piece in 1932: 221 ci with 65 hp at 3,400 rpm. While that 

doesn't sound like much today, those were pretty impressive numbers back then. 

Like most things, the Flathead evolved and there were a variety of improvements made during its lifespan. In 

1933, new aluminum cylinder heads and redesigned pistons resulted in the compression ratio increasing from 

5.5:1 to 6.33:1 and horsepower rose to 75 at 3,800 rpm. The water pumps were now lubricated by oil rather than 

requiring a grease gun, and a new six-blade fan appeared on some cars destined for the warmer areas. 

In 1934, a huge improvement in drivability came about when the switch was made from the single-barrel Detroit 

Lubricator carburetor to the Stromberg 48 two-barrel. Thanks primarily to the carburetor, redesigned intake 

manifold, and a new air cleaner, horsepower rose to 85 at 3,800 rpm; a redesigned and fully counterweighted 

crankshaft made the V-8 noticeably smoother in operation. 

Not much changed in 1935 except the material of which the pistons were made; some engines had steel slugs, 

others had aluminum, but a significant improvement came about in 1936. This was the year insert main bearings 

were used. However, ever-frugal Ford used up the supply of babbit bearing blocks before installing the improved 

version. That means some 1936 Fords had poured bearings while others had inserts. 

A number of significant improvements were made to the Flathead in 1937, and although the displacement 

remained 221 ci, it was now labeled as the V-8/85 to distinguish it from the new, smaller 136ci V-8/60. Along 

with the new name, the 85hp Flathead included some significant cooling-system improvements. The water 

pumps were moved to the front of the block so they pushed cool water into the engine rather than trying to draw 

hot water out, as did the head-mounted pumps. The redesigned cast-iron heads now had centered coolant outlets, 

and the combustion chambers were reshaped to accommodate domed pistons. This new combination resulted in 

a slightly lower compression ratio of 6.12:1. Another significant change was the introduction of the legendary 

Stromberg 97 carburetor (although late in the year, the Chandler-Grove two-barrel would be installed, which 

would be replaced the following year by the Holley 94/Ford clone). While there were many obvious alternations 

made to the Flathead for 1937, one of the most significant was less apparent. With the introduction of the LB 

block, the crankshaft main journal diameters were increased, and replaceable inserts were used-now hot rodders 

had something with which to work! Flatheads were now more reliable, and, more importantly from a hot rodder's 

perspective, they were better able to withstand hopping up. 

The only change in the V-8 for 1938 was the size of the spark plugs, but 1939 brought another variation of the 

Flathead that would be found in the new Mercury. Ford Flatheads retained the familiar 3 1/16-inch bore and 3 

3/4-inch stroke for 221 ci, and while the Mercury used the same crank, a larger 3 3/16-inch bore resulted in 239 

ci. Both engines now featured 24 studs on each bank to retain the heads (as opposed to the 21 used previously) 

and main bearing journals were now 2.500 inches. Fords were still rated at 85 hp, while the new Mercury 

claimed 95. No major changes were made for 1940 and '41; then compression ratios on both engines were raised 
slightly in 1942, resulting in 95 for Ford and an even 100 for the Mercury. 
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With the outbreak of World War II, the production of civilian cars came to a halt, and while Ford produced 
military staff cars, Jeeps and a variety of other vehicles, the company was also the leading producer of the B-24 

bomber known as the Liberator. 

After WWII, Ford and Mercury used the same 239ci engine, and although the compression ratio was increased to 

6.8:1, the 100hp rating remained. Again, while the Flathead looked the same on the outside, there were some 

major noteworthy changes on the inside, including larger crankshaft rod journals. 

From the outset, Ford Flatheads had some unusual design features. As an example, the crankshaft was offset to 

the right side of the block .265 inch. (This was done for the same reasons most modern engines offset the piston 

pins, to give the rods a better angle on the crank on the power stroke and reduce piston slap.) In addition, the 

valve angles are different side for side. Up until 1942, valves were 52 degrees from vertical on the left side and 

49 1/2 degrees on the right for an included angle of 101.5. Beginning in 1946, the valves were moved up slightly 

and the valves were now 100 degrees apart. While it seems like an insignificant modification, it did have a 

profound impact on valve timing, so the cam was changed as well. Blocks from 1932-42 use the same cam in 

terms of the lobe centers, while 1946-53 blocks use another (1949-53 cams have a gear on the nose to drive the 

distributor, thereby using a different front cover). 

Ford's last version of the Flathead was the 1949-53 design (through '54 in Canada). The block was redesigned 

slightly to accommodate the front-mounted distributor, and a change in the water jacket's configuration improved 

cooling. Removable thermostat housings were now found at the fronts of the heads, which were retained by cap 

screws instead of studs, although there were still 24 per side and the pattern was the same. 

Along with a change to insert bearings in each rod from the previously used full-floating design that served a 

pair of rods, the big news was the 4-inch stroke crank used in the Mercury. While the Ford remained at 239 ci 

and 100 horses, the Mercury was now up to 255 inches and 112 hp. 

There have been a variety of means used to increase the power produced by a Flathead over the years. Fairly 

simple stuff like adding additional carburetion and improved ignition systems helped, but the time-honored 

modification to a Flathead was actually a three-part process-the classic port, polish, and relieve. 

Similar to the process still practiced on overhead valve engines, porting simply means that the intake and exhaust 

passages have been modified in an effort to improve airflow. In a Flathead, that means the intake runners have 

been blended, all the sharp corners have been rounded, and the valve pockets have been smoothed as well. (In 

some cases, the intake ports of race engines are ground so far that they break into the water jackets and have to 

be repaired with epoxy.) On the exhaust side, the ports are smoothed as far up into the block as possible, and the 

edges of the end outlets are often rounded, or in some cases moved toward the ends of the block. 

As the name implies, polishing the ports means going a step beyond simply smoothing out the lumps and bumps 

and knocking off the rough edges-the ports are polished to the point where they shine (and it's a process that has 

found not to pay the dividends once thought). 

Relieving is one of the most involved modifications to a Flathead. Basically it's the process of removing material 

from the block between the valves and the cylinder for better breathing. One of the problems with a Flathead is 

that raising the compression ratio has a direct effect on breathing, and it's often a case of diminishing returns. 

There has to be enough room above the valves for them to open fully, and there has to be adequate clearance 

above the piston to avoid a collision if there is any carbon buildup. As a result, the area between the valves and 

the cylinders is often made smaller to increase compression. The downside to that is this is also what is referred 

to as the transfer area; fuel and air have to flow through this spot on the intake stroke, and exhaust also passes 

through it, so breathing is adversely impacted if it is too restricted. Too much compression often results in a 

Flathead that has good power at low rpm, but little midrange or top-end power because breathing is restricted. 

Relieving is simply done to improve breathing; there is general agreement about that (although some builders 

favor pop-up pistons and re-contoured combustion chambers). There is, however, some debate about the shape 



and depth of the relief. Another interesting viewpoint comes from those who point out that putting on aluminum 
heads to raise compression then taking material off the block to improve breathing is an exercise in futility. 

An old hot-rodding axiom says there's no substitute for cubic inches and it gave rise to a number of Flathead 

bore and stroke combinations. One popular procedure was to offset-grind a '46-48 Merc crank and use early full-

floating rods for 1.998-inch journals. Along with special pistons, this yielded an additional 1/8-inch stroke. 

Combined with a 1/8-inch overbore, the result was known as an "eighth by eighth" 268-inch Flathead. 

With the introduction of the new 255ci Mercury in 1949, a 4-inch stroke crank was readily available. Again, by 

offset-grinding the rod journals and using the early connecting rods, an additional 1/8-inch stroke could be had, 

or 3/8-inch more than a stock Ford. By boring the block to 3 3/8-inch, a 296-inch Flathead was created. This was 

the legendary 3/8-by-3/8 Flathead, and it referred to the stroke being 3/8-inch longer than stock and the bore 

diameter of 3 3/8 inches. 

Here are some common Flathead bore and stroke combinations: 

Bore/Stroke 3 ¾” 4” 4 1/8” 4 ¼” 

3 1/16” 221 236 243 250 

3 3/16 239 255 263 271 

3 5/16 258 276 284 293 

3 5/16 263 281 289 298 

3 3/8 268 286 295 304 

One of the most effective means of increasing the horsepower of any engine is supercharging, and Flatheads 

respond to it particularly well. One of the legendary Flathead blowers was the S.Co.T. It's now being reproduced 

by H&H Flatheads (June '07 SRM). Magnuson has a complete Eaton blower package for Flatheads (March '06 

SRM), and Joe Abbin at Road Runner Engineering also sells supercharger kits. Coming shortly we'll report on 

the Magnuson blower on our Road Tour car. 

Then there are Flatheads that aren't-those that have overhead valve conversions. Just about everyone has heard of 

Ardun heads, but there were a variety of other conversions as well. Some hardcore Flathead aficionados consider 

OHV conversions taking the easy way out when it comes to making horsepower, but to each his own. 

So where's it going to end? The Flathead may live forever, thanks to guys like Jon Hall and Mark Kirby of 

Shadow Rods and Motor City Speed Equipment, respectively. The rumored new aluminum Flathead blocks are 

in fact a reality and are undergoing rigorous testing as this is being written. We can tell you this: The 339-inch 

version we heard run was one healthy sounding Flathead. 

Henry Ford revolutionized the automotive industry in more ways than one; however, the Flathead V-8 may be 

the best example of his bravado. It is certainly one of the most enduring. And when it comes to hot-rodding 

history, the Flathead Ford will always be a big part of it. After all, it was there almost from the beginning, and it 

shows no signs of going away. Long live the Flathead. 

Post Script: 

The 239/255 cubic inch "24 stud" engines are the most popular ones for hot rodding. These were made between 

1946 and 1953 in the United States, and through 1954 in Canada and Australia. There are two basic types of 

these engines which I will refer to as early and late. The change was made in 1949 in Ford and Mercury cars and 

in 1948 in Ford trucks. They are easy to tell apart. The early engines had half of the bell housing cast into the 

block, the distributor mounted to the front of the engine with its shaft lined up with the camshaft, and the heads 

had water outlets in the center. The late engines had bell housings which were entirely bolted on, the distributor 

pointed up and to the right perpendicular to the camshaft, and the water outlets were on the front of the heads. 

The late heads used bolts rather than studs. There were other differences, but these will help identify the engines. 


