Overhead Valve Cylinder Heads

By Murray Fahnestock

Originally appearing in the December 1926
issue of Ford Dealer and Service Field, this arti-
cle describes the features of the then-new over-
head-valve heads available for the Model T Ford.
The original article has been edited somewhat
and additional contemporary ads have been in-
cluded here.

Bruce McCalley

AKRON-HED ' '

The Akron-Hed is an overhead valve head of
the eight-valve type. The cylinder head is cast in
one piece, of the same height and with the same
bolt holes as the regular Ford head, but with
more space for water. Regular Ford cylinder
head bolts are used and no cutting into metal
dash, or moving of coil box on old wood dash of
earlier Fords is necessary.

The accurately machined combustion cham-
ber is 1-1/4 by 3-27/32 inch, so that it can be used
with a rebored block if desired. Being machined,
all four combustion chambers are of exactly the
same size, giving even compression in all four
cylinders and a smoother running engine with
greater power and speed. The spark plug open-
ings are centered over the cylinders so that the
flame resulting from the spark spreads in all
directions, giving quicker and more efficient
combustion and requiring less spark advance for
changes in engine speed.

The manner of operating the valves on the
Akron-Hed is most unusual. To get the thrust

The Akron-Hed featured steel balls in tubes to
operate the valves instead of rocker arms
as in the other types

Interior view of the Akron-Hed shows the
location of the valves and spark plugs

around-the-corner from the upward thrust of the
push rod to a downward thrust on the stems of
the overhead valves, a series of steel balls, closely
packed in seamless steel tubes, is used. This
strikingly new system is claimed to be extremely
quiet in action—distributing the wear over large
areas of tubes and balls, instead of concentrating
the wear at three points, as in usual rocker-arm
construction. With this method, rocker arms and
other moving parts are eliminated, allowing
ideal locations of valves and spark plugs.

For lubrication, it is only necessary to shoot
grease into the operating tubes which are pro-
vided with grease clips for just this purpose. No
cover is required with this head, as all operating
parts are packed in grease and fully enclosed.

Valves are of carefully hardened alloy steel,
of 1-3/4 inch diameter and the valve opening is
1/4 inch (the same as the usual Ford valve lift).
This is quiet in action and gives plenty of power
with the larger valves.

The exhaust valves are located close to the
side of the head, which allows short exhaust
ports and causes less heating in head. Exhaust
manifold is of ample size and is located on oppo-
site side of engine intake, to reduce back pres-
sure to a minimum.

Valve springs are enclosed in tubing to pre-
vent dust and grit from coming in contact with
valve stems. The push rods are made in two
pieces for quick removal of head without remov-
ing rods. Valves are easily adjusted with ball end
nuts and check nuts on the lower push rods.

With such heads, sustained road speeds of 60
miles an hour should be easily possible with a
regular Ford engine.
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LAUREL SUPER-POWER HEAD

The new Laurel Super Power head is of the

eight-valve type. One of the fe

is the spherical combustion chamber, which is
designed to prevent detonation and spark knock,

and also to reduce the effect
in curtailing the power of the

The Laurel head is designed to give thorough
water cooling around the valves, around the
spark plugs, and over the entire head. The mani-
fold is built into the head, and is known as the

single port manifold, down-flo

access to the combustion chamber so that the

atures of this head

of carbon deposits
engine.

w principle, giving

valves open, the gases are drawn in rapidly than

with any other construction.

The valves used are of special
high grade steel (the same as
used on Miller and Dusenburg
racing cars) and are one-piece
drop forgings. The push rods are
also of one-piece design, and are
cup shaped where the ball ad-
justing screw centers the push
rod near the rocker arm. Rocker
arms are of special high grade
steel, drop forged and bronze
bushed, with special oil groove
for lubricating.

An interesting feature of
these Laurel heads is that the
rocker arm brackets are cast in-
tegral with the cylinder head
casting, becoming one piece with
the head. The rocker arm shaft is
of special cold rolled material,
heat treated to give the best of
service. Valve springs are of spe-
cial spring steel which is very
resilient, enabling the springs to
act quickly, as is necessary for
high speed use.

The exhaust manifold is of
special broad design, to reduce
back pressure when the explo-
sions occur. A hot air stove is cast
on the exhaust manifold, on
which is fastened the hot air tube
for the carburetor. A special
rolled-edge cylinder head gasket
1s used, and the cylinder head
bolts are of nickel steel.

The carburetor is a semi-rac-
ing type, of 1-1/4 inch size. A
Zenith or Winfield carburetor is
suggested. All controls, bolts and -

nuts are furnished. Welsh plugs
are furnished to insert where the

The Laurel (Roof) 8-valve Super Power Head
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folds were located, making a complete installa-
tion and a very neat job.

It is not necessary to cut away the dash or to
do any drilling. After the installation has been
completed, the cylinder head should be thor-
oughly lubricated, and the special pressed steel
covers (with oil pad for automatic lubrication)
should be fitted. The cover protects the valve
stems and rocker arms from dust and grit, thus
prolonging the life of these parts and giving a
very quiet motor. Some drivers claim that an
overhead valve system is quieter than the regu-
lar Ford valve action.

It is advisable when using an overhead valve

" head to install a water circulating pump, to en-
sure faster circulation of the water. Many good
makes are on the market. The ignition is also an
important factor arid our experiments indicate
that Delco is very good for use with overhead

valve heads.

When installation is completed, be sure that
water is placed in the cooling system and a
sufficient amount of oil in the crank case. We are
now ready to start the engine and, after the
engine has idled for ten or fifteen minutes, the
carburetor adjustment should be corrected and
the valve tappets properly adjusted. The car
should not be driven at speeds over thirty-five
miles an hour for the first few hundred miles.

After all parts have been thoroughly worked
in the driver can then open up to speeds of from
sixty to seventy miles per hour. This is when
installed on a Ford roadster, touring car, sedan
or coupe. For racing purposes, the Liberty 8, and
Super-Type C 16-valve cylinder heads should be
used.



RAJO MODEL C-35

The new Rajo head, model C-35, has eight
overhead valves and is designed for easy instal-
lation on Ford cars and trucks. Every connection
is in the same position as with the regular Ford
head and there are no extra fittings to buy.

Flat-seat Valves used in the Rajo head

The head has exceptionally large water jack-
ets so the regular Ford cooling system will prove
efficient. However, the use of a water pump will
ensure better circulation and lower engine tem-
perature, thereby giving increased engine effi-
ciency.
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The RAJO Model C-35 8-valve head

The intake manifold is surrounded by an
exhaust jacket, and the incoming fresh
charges are pre-heated to a degree which
results in utmost flexibility and economy.
Consequently there is no loading or flat spots
at any speed. This hot-spot feature is one
reason for the smooth performance at slow
speeds in high gear. This hot spot manifold is
also an important factor in securing greater
fuel economy.

Both intake and exhaust manifolds are in
a single casting, forming an efficient fuel va-
porizing system. The regular Ford exhaust
pipe fits without change. A specially designed
top outlet carburetor is furnished with each
head. To prevent the accumulation of dust
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cast aluminum is used. This cover is fitted
with a felt pad for rocker arm lubrication,
which also aids in silencing the action of the
valves.The Rajo cylinder head casting is of
close-grained cylinder iron, with two inlet
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Both intake and exhaust valves are overhead
and nearly double the size of the regular Ford
valves. Special alloy steel permits of unusually
light and durable valve design. Valves are of
special Boyle “flat seat” type, with 1-5/8 inch
clear diameter, and outside diameter of 1-3/4
inch. Valve lift is 7/32 inch. These flat seat valves
give 40% greater opening without additional
valve lift. This makes it unnecessary to use high
speed cam shafts, which increase noise and wear
of rocker arm mechanism. Do not change the
timing or use a high speed cam shaft when this
Rajo head is used on a passenger Ford.

Valve guides are of ample length and remov-
able from head casting. Valve springs are oil
tempered. Spring retainers are turned from bar
stock, and valve keys are of the split cone type,
making a positive lock. Rocker arm shafts are of
5/8 inch diameter, hardened and ground.

Push rods are 1/4 inch cold rolled steel,
guided at top and bottom by sockets. The upper
socket is guided by the rocker arm ball, and the
lower socket fits the Ford tappet. All wearing
parts hardened. No contact with head or cylinder
block, therefore no sticking or binding.

FRONTENAC EIGHT-VALVE HEAD

Arthur and Louis Chevrolet, world famous
racing drivers and designers of automobiles, the
builders of the Frontenac eight-valve cylinder
head for Fords. These are the heads used on the
Fronty-Ford racing cars, which have made such
remarkable speeds in the Memorial Day races at
Indianapolis.

The cylinder head is a one-piece casting of
semi-steel, while the dust proof cover over the
valve mechanism is of aluminum, giving the
head a handsome finish. The combustion cham-
bers are completely machined, making them all
of the same size, and giving a smoother running
engine. The head is flame-swept. No hot spot or
vaporizing device is used, other than the fact that

Front;/ racing head

the inlet passageways in the cylinder head are
surrounded by hot water. The aluminum cover
over the valve mechanism is held in place by a
single nut, which makes the cover quickly re-
movable for lubrication of parts or changes of
adjustment.

Frontenac 8-valve head

Valves in Model T and S beads have a semi-
steel head and carbon steel stems, both of which
have proven excellent in practical use in these
heads. Valves are of 1-7/8-inch diameter. Valve
seats are water jacketed to prevent warping and
burning.

Valve springs are oil tempered and are extra
long, which adds to the quietness of operation
and the proper seating of the valves at all speeds.
Ford valve springs are not used. The valve spring
retainers are of pressed steel. If a valve spring
should break, the valve cannot drop down onto
and damage the piston.

The valve stem guides are extra long, giving
a longer life for the valve stem and guide, and
greater quietness even when running at high
engine speeds. The valve guides extend a full
inch above the upper surface of the cylinder
head, thus preventing dirt and foreign matter
accumulating around the valve stems and work-
ing down between stems and guides. Valve
guides are not integral with the cylinder head,
but are removable for easy replacement in case
of wear.

The rocker arms are drop forgings of 20-car-
bon open hearth steel and are carbonized and
hardened, so that they will not give or bend at
any speed. The rocker arm is so designed that,
while using the regular Ford cam shaft, the
usual Ford valve lift is increased to 3/8-inch for
the Frontenac head, which means that the
rocker arms have a ratio of 1-1/2 to one.

The rocker arm shaft is of hardened and
ground steel. The rocker arms have hardened
steel bearings, floating on this shaft. The push



rods are of round steel, 5/16-inch stock,
hardened at the ends contacting with the
tappets, and with substantial adjusting
nuts at their upper ends. After the correct
tappet clearance has been secured, the
adjusting nuts are secured by means of
lock nuts. The accessible position of these
adjusting nuts makes it an easy matter
to adjust for valve tappet clearance. The
lubrication of the rocker arms is by cap-
illary attraction, using wick type of oil-
ers. Standard Ford spark plugs are not
used, but the head is tapped for 7/8-inch
S.A.E. standard spark plugs. The spark
plugs are placed at an angle, so that
surplus oil will tend to drain out of the
spark plugs. The position of the plugs is
such that there is no danger of spark
plugs being struck by pistons if extra-
long spark plugs should be installed by
mistake.

Two types of inlet manifold are sup-

A Record Breaker!

plied, one being for use with the regular
Ford carburetor, while the other is de-
signed for use with any one-inch vertical
or top outlet carburetor. If one wishes to
use a larger carburetor, a horizontal or
side outlet carburetor of the 1-1/4 inch
size can be attached directly to the side

Mew records for sales as well as for roces have
been made everywhere with the FRONTENAC
Head' for Fords. No wonder! It practically dou-
bles a Ford's pick-up and power—it increases the
speed 507G, And in one year’s driving time, the
Fronty saves i#ts price in increased gas mileage,
It carries a mighty attractive proposition for
you, too. Get all the details now by sending us
your name and address in the margin of this ad.

of the cylinder head, and no manifold is
needed. With this high carburetor posi-
tion, some form of pressure fuel feed or
vacuum tank is necessary to raise the
gasoline to the carburetor.

The inlet manifold is of the high ve-
locity type, to keep the larger fuel parti-

(Frontenac
1 CYLINDER HEAD
Chevrolet Bros. Mfg. Co.
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cles from being deposited on the walls of
the manifold. This type of manifold was
designed to give easier starting, good ac-
celeration and fuel economy. Manifold
passageways to and from the inlet and exhaust
valves, are larger than the valve area and are
free from abrupt bends and corners. Both inlet
and exhaust passageways are surrounded by
water jackets.

The stream-line manifold allows easy exit of
the gases without interference from the different
cylinders. The end of the exhaust manifold is
threaded to fit the Ford exhaust pipe packing
nut, allowing the regular Ford exhaust pipe to be
used.

Water jacketing the inlet and exhaust pas-
sages inside the cylinder head insures proper
vaporization of the fuel before it enters the cyl-
inders, thus giving greater fuel efficiency and
reducing carbon deposits. The water capacity of
the Frontenac is a full gallon, as compared with

Ad from Ford Dealer and Service Field, June 1926

the one-half gallon capacity of the regular Ford
cylinder head. No water pump should be neces-
sary with this head, as the water spaces are so
ample in size to prevent stoppage of water circu-
lation. The Fronty racing head is fitted with two
carburetors of the 1-1/2 inch size, and the intake
passages are of over 1-5/8 inch diameter
throughout. The valves are of high grade tung-
sten steel and of 1-7/8 inch diameter. This head
is provided with three exhaust ports.

The special feature of the Fronty racing head
is that it is fitted with two spark plugs per
cylinder, metric thread. According to Chevrolet
Brothers, the double spark really makes a mate-
rial difference in the power and speed, as thy
have proven to their satisfaction time and
again. Q




