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Ford 3 Valve Cam Phaser Limiter Kit (Part #5449)

Thank you for choosing COMP Cams® products; we are proud to be your manufacturer of choice.
Please read this instruction sheet carefully before beginning installation, and also take a moment to
review the included limited warranty information.
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Description Qty. Description Qty.
Cam Phaser Limiter Plate 2 Cam Phaser Spring Lock Tool 1
Cam Phaser Spring Compression Tool 1 Installation Manual 1
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Ford 4.6L and 5.4L 3-valve engine cam phasers, how they work, their limitations, and how
COMP uses them for making more power

What are cam phasers?

Ford’s cam phasers are specially designed, computer controlled cam gears that have the ability to adjust camshaft position
while the engine is running. They are used on all 2005 and newer, 3-valve Ford modular engines. Since the modular engine
uses two camshafts, one for each side of the engine, two cam phasers are used per engine.

How do they work?

Engine oil is pressure fed through a series of passageways in the cylinder heads and camshafts, out to the cam phasers. The
engine computer controls a pair of solenoids that adjust this oil flow into, and out of, a series of chambers inside the cam
gears. Located inside these chambers are vanes, attached to a free-floating central hub. The hubs are directly attached to the
camshafts, and as oil is allowed into and out of these chambers, the position of the cam can be retarded up to 60 crankshaft
degrees.

Why did Ford put them in the engine?

Ford’s primary reason for using cam phasers was to increase the engine’s efficiency by reducing its pumping losses.
Basically, when the cams are retarded 20-40 degrees, during part throttle engine operation, it takes less power to turn the
engine over. This helps to increase the engine’s fuel efficiency, but an additional power benefit is also realized by being
able to position the camshafts for maximum power, regardless of what rpm the engine is running at. This results in an
engine that makes more torque and horsepower and extends the high rpm power-band by an additional 800-1000 rpm.

Why should I modify the cam phasers with COMP’s limiter Kit?

If there is a downside to the cam phasers as designed by Ford, it is that they have such a wide range of movement. Since the
cams can theoretically be retarded by up to 60 degrees, there is very little piston to valve clearance in the engine. This
minimal piston to valve clearance limits us to fairly small cam profiles with very little overlap; not the best for making
maximum power or achieving an aggressive idle sound.

What does COMP’s cam phaser limiter kit do?

COMP’s Cam Phaser Limiters replace a plate on the back side of the factory cam phaser. These limiter plates are made
with posts that extend into the cam gear’s oil chambers. These posts take up excess volume that would normally be used by
the factory cam gear for movement. By installing COMP’s cam phaser limiters, the cam design window opens up, allowing
you to install big, powerful camshafts with safe piston to valve clearances. At the same time, by keeping up to 20 degrees
of movement available, all of the wide-open throttle benefits of the cam phasing can still be retained. The normal maximum
retard the cams see at wide-open throttle is only around 9 degrees with factory programming.

Why can’t | just reprogram the ECU to limit cam phaser movement?

Since Ford’s factory engine computer is fully programmable, the question arises as to why you can’t simply program in the
limits and not bother with mechanically limiting the cam phasers. Theoretically you could do that, but a problem arises if
something happens that would cause the engine’s rpm to shift faster than the cam phaser controls can react to. For example,
if you ever missed a shift, broke a driveline part, did a clutch dump on a sticky set of slicks, or anything that could for a
split second cause the cam phasers to get out of their programmed limits, the valves could crash into the pistons. By
mechanically limiting the maximum movement of the cam phasers, total engine safety is assured when running big
performance cams in these engines.

Do | have to reprogram my engine’s computer after installing COMP’s Cam Phaser Limiter Kit?

Yes, you MUST have your engine’s computer reprogrammed for the engine to operate properly after installing the cam
phaser limiters. The Ford factory computer does a diagnostic sweep test of the cam phasers upon start-up. If the computer
cannot get the cam phasers to reach their programmed maximum limit, an error mode occurs. The engine will continue to
run, but the cam phasers will not function properly. The guidelines for reprogramming are simple; just make sure that the
maximum retard amount entered for any of the cam phaser tables in your tuning software does not exceed 20 degrees.
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What camshaft profiles has COMP developed to work with the Cam Phaser Limiter Kit?

The Cam Phaser Limiter Kit unlocks the door to safely use much more powerful camshaft grinds. COMP Cams® spent a
tremendous amount of engine dyno time testing and developing these designs for maximum power, torque and reliability.
Three stages of cams are currently available for naturally aspirated engines, as well as an additional three stages of cams
specifically designed for blower equipped engines. Along with these premier camshaft sets, a complete line of valve springs
and retainers are available that round out the matched performance package.

INSTALLATION INSTRUCTIONS

Note: These instructions give a very basic overview of what is required to install the COMP Cams® Ford 3Valve
Cam Phaser Limiters. They in NO WAY replace the VERY specific factory instructions for removing and replacing
the camshafts. Failure to follow the specific factory recommended instructions for removal and replacement of the
camshafts during the installation of these cam phaser limiters can lead to incorrectly timed camshafts and result in
engine damage.

MECHANICAL

Step 1: We are going to show you the installation basics on the passenger side of the engine; simply repeat the same
procedure on the driver’s side of the engine.
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Step 2: Special tools are required to properly disassemble the cam phasers. We designed and provided these tools as part of
the kit. The Cam Phaser Spring Compression Tool is designed to snap onto a standard 3/8” ratchet.

Cam Phaser Spring Lock Tool

Cam Phaser Spring
Compression Tool

Cam Phaser Spring Compression Tool ; inst.’;lled ona3/gin.
; ratchet

Step 3: Before you begin to remove the valve train from the engine, remove the cam position sensor. If the sensor is not
removed, the Cam Phaser Spring Lock Tool will hit it when the engine is turned over. Reinstall the cam position sensor
before starting the engine!
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Step 4: Take the spring compression tool and hook it on the spring’s J-bend.

Cam phaser spring’s J-bend

Make sure the compression
tool is centered on the phaser

spring
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Step 5: Compress the spring, then insert the spring lock tool.
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e Here is the spring lock tool, properly locked in place.

rotating or starting the engine! The spring lock tools are not meant to be left on, they are for installation purposes

only!
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Step 6: Once the cams have been removed from the engine, remove the cam phasers and place them on a clean workbench.

A word of caution, be very careful of the reluctor wheel. The only thing that holds it onto the cam gear at this point
is a press-fit on the three rivets at the center of the hub. The reluctor wheel can be very easily bent or damaged if the
cam phaser is handled roughly or dropped.

Cam phaser
reluctor wheel

Step 7: Turn over the cam phaser and remove the five bolts holding the back cover on.
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e Be very careful of the cam phaser’s parking spring assembly; it falls out with little effort.

Cam phaser
parking spring
assembly

o If the spring falls out accidentally, the photo below shows you the order it goes back in.
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Step 8: Insert the cam phaser limiter into the cam phaser. It only goes in one way and it does not matter how it is clocked.
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Step 9: Insert the bolts and torque to 85 in. Ibs. Remember to take note that one bolt is longer than the others. This long
bolt goes through the back of the cam gear and acts as a post for the cam phaser spring’s J-hook to attach onto. Make sure
this long bolt is inserted into the correct hole that positions itself properly in relation to the spring’s J-hook.

remove the spring lock tool before rotating or starting the engine! The spring
lock tool is not meant to be left on, it is for installation purposes only!

COMPUTER TUNING

You MUST reprogram your engine’s computer after installing COMP’s

Yes, you MUST have your engine’s computer reprogrammed for the engine to operate properly after installing the cam
phaser limiters. The Ford factory computer does a diagnostic sweep test of the cam phasers upon start-up. If the computer
cannot get the cam phasers to reach their programmed maximum limit, an error mode occurs. The engine will continue to
run, but the cam phasers will not function properly. The guidelines for reprogramming are simple; just make sure that the 7
tuning menus related to cam phasing do not have any values listed above 20 degrees.
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Attached are seven menu screenshots of a popular tuning software program used during our dyno testing. These screenshots
are provided to help your tuner get an idea of what menus need to be accessed and what areas need to be adjusted for proper
cam phaser operation. The values shown are basically the stock Ford factory cam timing related tables with settings that
were originally above 18 degrees, reduced down to 18 degrees. This worked well for us during our testing, but we want to
stress that ultimately, it is your responsibility to ensure that the tuning done for your particular engine works properly.
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0.400 0.0000f  18.0000) 18.0000( 18.0000) 180000 18.0000( 150000 400000 101933 ¥.6300 B.32001
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Menu #4

RPM

500 7a0 1000 1500 2250 3000 3750 4500 5000 5750 6500
1.000 0,000 0.0a0a0 0.0000 00000 0.0aa0 0.0a00 0.0000 2.5000 3.5000 3.0000 5.0000
0,800 0.0a00 0.0000 (.0000 00000 0.0aa0 0.0000 0.0000 2.5000 3.5000 9.0000 3.00007
0700 0.0aa0 0.000a0 0.0000 00000 0.0aa0 1.0000 E.0000 5.2800 G.0100 2.0233 5.0000

18 0,500 0.0000 E.O000) 10,0000 15.0000( 180000 180000 7.0000 E.E100 7.2300 8.1300 a.uuuu'
E;_ 0,500 0.0000 E.O000]  18.0000) 1800000 180000 180000 5.0000 £.9400 21599 82399 5.0000
0,400 000000 180000  18.0000[ 18.00000 180000 18.0000( 15.0000 400000 10,1939 7.6900 5.32ou
0,300 000000 180000  18.0000( 18.0000 180000 180000 1800000 1800000  18.0000 £.0000 8.5?99'
0.200 0.0000 0.0000 00000 18.0000) 1500000 1800000 180000 18.0000[ 180000 1200000 1 e.unuul
0,120 0.0000 0.0000 0.0000 0. 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 D.EIEIEIEII
Menu #5

¥ariable Cam Angle Max Retard Limit Power

RPM
500 7h0 1000 1500 2260 3000 370 4500 &000 5760 B500
1.000 0.0aa0 0.0a00 (0.0000 0.0000 0.0a00 (.0000 0.0000 2.5000 3.5000 3.0000 3.0000,
0875 00000, 13.8333) 1400000 131939 B.8200 1.0700 36193 30639 3.9300 8.0500 7.9200°
0750 00000 18.0000)  12.0000) 1800000 18.0000)  18.0000 .6733 5.7R00 E.4200 8.1400 E.4000
[0E25 n.0ooo)  18.0000) 1200000 18.0000f 71800000 180000 2.9100 £.7E39 76599 2.13800 7.5400

= 0.500 00000  18.0000[ 1800000 180000 18.0000f 180000  14.0000 B.1300 935949 7H799 1 2.8000?
0,375 00000  18.0000( 1800000 180000 1800000 180000 1800000 18.0000 120000 gas00f  21.8999
0.250 00000 18.0000[ 1800000 180000 18.0000{ 18.0000) 180000 18.00000 120000  18.0000(  14.2000
0225 00000 180000 1800000 1800000 1800000 1800000 1438990 18.0000 18.0000( 180000 9.1000
0,125 00000 18.0000( 1800000 120000 18.0000 0.0000 0.0000 0.0000 0.0000 0.0000 u.uuuul
Menu #6

SE | — B - - - —

¥Yariable Cam Angle Torgue IMRLC Closed

RPM

500 a0 1000 1500 2250 3000 3750 4500 5000 &7a0 Ba00
500 0.0000 0.0000 0.0aa0 0.0aa0 (1.0000 0.0000 0.0aa0 2.5000 3.5000 3.0000 5.0000
350 0.0000 0.0000 0.0000 2.2733 E.7E33 5.0300 E. 4300 5.9533 £.5333 3.0300 3.0000
200 18.0000]  18.0000)  18.0000)  18.00000 18.0000) 18.00000 18.0000) 18.00000  13.8333 £1100 2 F"EIS"
125| 18.0000] 18.0000) 18.00000 18.00000 18.0000] 1800000 718.0000) 718.0000) 18.0000{ 18.0000{ 718.0000
100)  18.0000]  18.0000)  18.0000)  19.0000) 18.0000) 1300000 13.0000) 1800000 13.0000{ 18.0000{ 18.0000

78 18.0000f 18.0000( 18.0000) 18.0000) 18.0000{ 18.0000{ 18.0000{ 180000 18.0000] 180000  14.5000
500 180000 180000 1800000  18.0000) 1800000 180000) 135000) 120000 12.0000) 1e0000) 1100000
250 18.0000{ 18.0000{ 18.0000f 180000 180000  14.8000 9.8900) 126333 19.0000)  14.3000 ?.44995
18.0000{ 18.0000{ 18.0000] 18.0000) 136333 51700 E.2800 6.5233  11.0000 8.5100 S.SDDD.
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Menu #7

. - Rk e e 5 S
VYariable Cam Angle Torque IMRT Open

RPH

500 a0 1000 1500 2250 S a7al 4500 5000 5750 BE00
500 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000 2.5000 3.5000 3.0000 5.0000,
350 0.0000 0.0000 0.00aa0 1.7100 5.1500 £.3033 E.45800 5.9833 £.6333 3.0900 3.0000,_
200 0.4210)  18.0000{ 1800000 18.0000( 180000  18.0000) 180000 18.0000f 138333 FR ALY 71799 4
125 18.0000) 18.0000{ 180000 18.0000) 18.0000] 18.0000( 180000, 180000 18.0000[ 18.0000) 120000
100 18.0000{ 18.0000) 180000 18.0000) 12.0000{ 18.0000) 18.0000, 18.0000)  18.0000{ 180000 180000
78 18.0000( 18.0000) 180000 1800000 1030000 10.1993) 180000 15.0000)  18.0000)  18.0000) 145000
o0 18.0000)  18.00000 1800000 11.5000 7.5000 a.00000  13.5000(  18.0000(  1s.0000f 1800000 0 11 .EIDDEI?I
25 18.0000) 18.0000) 180000 126000 8.4433 5.7839 983000 126933] 18.0000{ 14.3000 2, 4499;

0| 180000) 180000 141993 116000| 7.8600| 35793 62800 68293 11.0000) 85100  3.9000

anbioy

Limited Warranty
Competition Cams, Inc. warrants that all of its products are free from defects in material and workmanship, and against
excessive wear for a period of (1) one year from the date of purchase. This limited warranty shall cover the original
purchaser.
Competition Cams, Inc.’s obligation under this warranty is limited to the repair or replacement of its product. To
make a warranty claim, the part must be returned within (1) one year of purchase to the address listed below, freight
prepaid. Items covered under warranty will be returned to you freight collect.

It is the responsibility of the installer to ensure that all of the components are correct before installation. \We assume
no liability for any errors made in tolerances, component selection, or installation.

There is absolutely no warranty on the following:

A) Any parts used in racing applications;

B) Any product that has been physically altered, improperly installed or maintained;

C) Any product used in improper applications, abused, or not used in conjunction with the proper parts.
There are no implied warranties of merchantability or fitness for a particular purpose. There are no warranties,
which extend beyond the description of the face hereof. Competition Cams, Inc. will not be responsible for incidental and
consequential damages, property damage or personal injury damages to the extent permitted by law. Where required by
law, implied warranties or merchantability and fitness are limited for a term of (1) one year from the date of original

purchase.

This warranty gives you specific legal rights and you may also have other legal rights, which vary from state to state.
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