Brake Plumbing

A disc brake swap (upgrade) and duel master cylislap (upgrade) are some of the most
common discussions among Falcon/Comet owners.mids misunderstood ingredient of these
swaps is distributing the brake fluid out to eadieel. When upgrading the brake system it can
be extremely dangerous to distribute brake flumbmectly. Correctly matching the master
cylinder and distribution block to the braking systis very important.

When upgrading the brakes in a Falcon/Comet, beteustudy how the system should be
installed correctly. When buying new componentsioe they come from a reputable supplier
and purchase a complete system, not just compan#énipgrading by using later model Ford
components, get the whole system from the donackeh

When replacing front drum brakes with disc brakedké plumbing immediately becomes more
complex. Disc brakes operate with out any springbng back the contact surfaces (pads) and
therefore disc brakes react more quickly to pedadgure. Rear wheel cylinders will leak if they
are not fed a constant low level of brake pressiitee seals in the wheel cylinders need this
pressure to seal against the bore of the wheeldwsfi

COMBINATION VALVE

To balance out a braking system a valve (referre
to as a combination valve) is placed inline betwe
the master cylinder and the brakes at each wheg
There are many types of combination valves, thi
discussion will refer to the typical combination
valve used in 1970 — 1980 Ford vehicles using
front disc brakes and rear drum brakes. The Fo
combination valve has three to four functions:

1. Fluid distribution - Typical Ford master
cylinders have two outlets while the 1977 Eord Combination Valve
vehicle has four wheels. Something has to
be used to get 2 to feed 4.

2. Proportioning - Disc brakes require more fluid gree than drum brakes. The
proportioning valve reduces fluid pressure to #e drums to prevent premature rear
wheel lock up during hard braking action. No pndjpming valve or incorrect reduction
in pressure does not show up on high traction soafhces or nice easy stops, but let the
road get a little wet and a heavy application @ikerpressure could have you quickly
facing the wrong way.

3. Pressure differential sensing - When duel mastiéndsrs were mandated for safety
reasons, by the government in 1967, they also reda warning light to indicate a loss
of brake pressure if either side failed. The camabon valve has a piston that when



centered (equal pressure to each pair of wheelst &id back) is in the off position. If a
pressure difference develops (because of a flaikl) e piston will slide towards the
leaky side and send current to a warning light ihditates a failure in one side of the
brake system.

4. Improve braking balance (metering valve) - Becairsen brakes have shoes that are
pulled back from the drums by heavy springs, tleact slower than disc brakes when the
brake pedal is first applied. To compensate fa, thraking balance is achieved through
metering the fluid flow. The metering valve kedps front discs from operating until the
rear drums have started to work. Lack of a metevaige will cause the front brakes to
activate before the rear brakes during light brgkdpplication. Not as bad as rear wheel
lock as far as directional stability, but the freanakes will wear out more quickly and
stopping distances are not optimized. Not all coaton valves include a metering
valve function. Ford combination valves that havaetering function can be identified
by a bleeder valve

RESIDUAL PRESSURE

Drum brakes require 6-25 psi be maintained in tiaédo circuit to keep pressure on the cup
seals. Without this constant pressure, the whelders will leak. Ford built the residual

check valve into the master cylinder prior to disakes. When Ford added front disc brakes, the
residual check valve was removed from the discératcuit, but it is still used for the rear drum
brakes. Using a master cylinder on disc brakeshtas a residual check valve in the circuit will
cause the front brakes to drag. Selecting theecomaster cylinder for your braking system is
critical for safe barking!

MASTER CYLINDER BORE

To activate a braking system, a given volume okéfféuid has to be moved from the master
cylinder to the calipers and wheel cylinders. Jiustengine displacement master cylinder
volume is equal to the bore times the stroke.olf yse a narrow diameter master cylinder, you
will need more stroke to achieve the necessarymeltequired to activate the brakes. The
longer the stroke, the easier the pedal will puSbnversely, with a larger master cylinder bore,
the stroke will be shorter. A large bore mastdincdgr requires more pedal pressure than a
narrower master cylinder. This is what differetdsaa power brake master cylinder (larger bore)
from a manual brake master cylinder.

MASTER CYLINDER RESEVOIRS

Duel master cylinders have two reservoirs for brifikel. With four wheel drum brakes either
reservoir can supply the front or rear brakes. hifbnt disc brakes and rear drum brakes it is
important the reservoir design for the disc brakesls the disc brakes. The typical Ford master
cylinder of the late 1960’s and1970’s has the largservoir in the rear (nearest the brake
pedal). The larger reservoir is for the extradltequirements of the disc brakes.



REVIEW

If upgrading of the brakes is being considered:
1. Buy a complete system from a reputable manufacturgrusing a later model donor, get
the complete system.
2. If using donor parts, rebuild or buy new partsdtiithe wear items (calipers, pads, rotors,
wheel bearings, master cylinder, combination vadedt, brake hoses, etc.)
3. Be certain that you have the correct master cytifiwleyour application.
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1976 Ford combination valve installed on a 1962 émlSprint with Granada front disc brakes.
CAUTIONS

Master cylinder push rod length:
upgrading a pre 1967 single
reservoir master cylinder to a duel
reservoir master is an excellent ide
to add safety to an often driven
vehicle. One additional precautio
when doing an upgrade is to be
certain that the push rod length is

keep at the original length of the | \ystang, Maverick, Granada push rod on top, 1960-65
vehicle being modified. Push rod | Falcon/Comet push rod on bottom.

lengths vary, if to short, there may
not be enough travel to activate the brakes. lbng, the brakes may never fully release.




The internet is a wonderful source of informatianfortunately, in many cases the authors
credentials are unknown. The same can be samerhet parts suppliers. Are the parts offered
by some venders for racing purposes or are thestfeet applications? If you are driving a car
with a modified braking system, will it perform wgrda panic stop in poor traction situations
(rain)? Adjustable proportioning valves are saly kll the major parts vendors. This is
installed on the rear brake circuit and the pressiadjusted to attempt to balance the front to
rear braking. If close attention was given todlescription of the function of metering,
proportion and check valves in a braking systeshauld be understood that randomly turning a
dial to balance front to rear brake pressure kg/rég best.

NOTE: The GEO Metro power booster is mentioned comignas a small compact power brake
master cylinder/power booster that can be adapt&alcons/Comets. This master cylinder does
not meter, proportion or provide residual checkgal It will work under light duty braking
situations. It might not work well under panicg$aand your rear wheel cylinders will not last
unless you put a residual check valve inline.



