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Coaxially Fed Crankshaft Main and Rod Bearing Oiling

• Used in the Rolls-Royce Merlin aircraft engines

• Used in F1 engines

• Not used in any other GM engines

Image credit: GM service manual.



Integrated Lower Crankcase Assembly

• This was a design first for GM

• It was subsequently used on the Northstar and LS series engines



’93 and up blocks are tied together with 42 fasteners



Round Intake Ports

• Best for smooth flow

• A round port verses a rectangular port? For smoothest flow, 
round is better.

• No need to develop special flows through odd asymmetrical 
shapes



Wide Open Exhaust Path

Nothing is in the way of the exhaust manifold path



Double Row Roller Camshaft Drive Chains

• Though a torturous engineering route we benefit from high capacity 
secondary chains

• The engine was designed with a single row chain. It was found to be 
slightly under the needed load capacity. The chain was upgraded the 
two rows. This adds 33% more capacity. High mileage cars benefit 
from this.

• Sprocket life is better too. The double row chain has twice the roller 
area.



Nikasil Coated Cylinder Liners

The longest wearing cylinder material available



The Ignition Trigger Wheel Is Centered On The Crankshaft 

A Perfect No Compromise Design

• It’s not way out at the end of a chain

• It’s not even at the end of the crankshaft



Oil Selection

Motor Oil Has Evolved Away From The Needs Of Our 
Engine

• In my opinion Mobil 1 10W-30 is no longer appropriate for the LT5

• Mobil 1 High Mileage 10W-30 addresses the low EP performance of 
regular Mobil 1 

• Flat valve lifters need extreme pressure protection

• The Extreme Pressure wear protection is being removed from 
modern motor oil

• GM specified API standard SG for the ’90 to ’93 engines. “API SG 
or SH” was specified for the ’94 and ’95 engines. 

• Motor oil uses zinc and phosphorus (ZnDDP) as EP anti-wear 
additives. Phosphorus is the more detrimental of the two, and is being 
progressively reduced to address the catalyst deactivation issue.



Phosphorus content for viscosity 10W-30 per the API standard:

SG .12%

SH .12%

SJ .10%

SL .10%

SM .06 - .08%

SN .06 - .08%



•Fortunately, at this time this is a minor problem. The LT5 valve 
spring load on the lifter is small compared to a push rod and rocker 
arm engine.

•The LT5 spring load on the lifter at full lift is 248 lbs. For a stock 
LT1 it is 375 lbs.

• The exact impact on the LT5 is unknown.

• I like to be on the safe side and recommend an oil with the same EP 
additive levels as the OE SG and SH specifications.

• I recommend oils that are designed to address this issue. Oil 
manufactures like Amsoil, Red Line, Royal Purple and others offer 
products that meet the SG/SH specification.

• The Amsoil AMO 10W-40 product meets the SG specification.

• Higher viscosity oil has more film strength and enhances EP 
performance.



The Problem With ’90 – ’92 Fuel Injectors

• They are damaged by ethanol fuel additive

• GM updated the ’93 –’95 injectors for ethanol compatibility. This was 
documented by Graham Behan in the ZR-1 Registry magazine in 1998.



Published in the ZR-1 Registry magazine in March 1998.



Mysteries Of The Secondary Port Throttles

Secondary Port Throttle Opening Trigger Points

RPM Throttle Opening % Trigger  '90 - '92 Throttle Opening % Trigger '93 - '95
0 100 100

500 90 95
1000 90 95
1500 90 95
2000 35 90
2500 35 38
3000 35 20
3500 25 15
4000 25 15
4500 25 15
5000 25 15
5500 25 10
6000 25 10
6500 25 10
7000 25 10
7500 25 10
8000 25 10



Is It a Good Idea To Remove The Secondary Throttles?

• Only if there is a good reason. Normally they don’t cause a problem.

• They are useful for an emissions test. Using a corner intake path generates 
swirl which is good for low speed combustion.

• These are common reasons:

They are malfunctioning and defy repair

Difficulty locating service parts

If they are removed for service, time can be saved if they are not 
reinstalled.

• If the engine calibration is modified, all of the secondary throttle parts can 
be removed including the vacuum pump.



Performance Upgrade Paths

• With a low backpressure exhaust system, most stock ’90 – ’92 cars have 400 
hp. Most stock ’93 – ’95 cars have 415 hp.

• Go from the OE 3.45 to a 4.10 axle gear ratio. 18% more torque to the 
wheels at all car and engine speeds.

• Headers. +25 hp.

• Top end porting. +30 hp on ’90 – ’92 engines. +20 hp on ’93 and up engines.

• Head porting. +30 hp. +25 hp on ’93 and up engines. 

• Light weight flywheel. +15 dynamic hp when the engine speed is 
accelerating rapidly.

• For ’90 – ’92, 400 +25 +30 +30 = 485 hp. +15 = 500 hp.

• For ’93 – ’95, 415 +25 +20 +25 = 485 hp. +15 = 500 hp.

• If 500 hp is not enough, 600 hp is easy to do simply by going to a 4.000” bore 
and a 4.125” stroke. This configuration has a smooth idle and more torque at 
2000 rpm than a stock engine has at peak torque.
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