i ) With all the engine-to-transmission bolts
Remove this 13 mm bolt holding a groungbmoved, the process of separating the t
strap onto the rear of the engine. mission case from the engine block is nejxt

Start by wedging a spry barZ into the space
between the engine case and the transmis-
sion mounting flange on the exhaust side of
the engine. Lightly pry it apart a few millime-
ters,if this takes more than a few tugs to
release the two, recheck your work. You prob-
ably missed a fastener, as this shouldnet take
an enormous amount of force. Stop and move
to the other side of the engine to slowly work
the transmission off evenly.

With the engine and transmission separation
started, you can move to the end of the trans-
mission and work it off the engine. Expect the
engine and transmission to rock in opposite
directions as they come apart, as they donet
On the front of the engine, repeat the weltlgve «flatZ bottoms,so watch the place-

ing of the pry bar and light tugging to sepgent of your fingers!

rate the engine and transmission.

— Tape the engine-to-transmission shim to block —

K

Well, youeve done it! The engine and trands one final note, make sure this thin shim stays with the block as it needs to be installed

mission are now separated. Make sure tobedtveen the engine and transmission. Many engine builders just tape the shim to the bloc

alog all the fasteners in marked Ziplock bagg leave the tape on there when the engine and trans are reassembled (it doesnet affect

for reassembly. mounting). Congrats! Now you can tear this baby down and install some performance-orie
components (for some ideas on this, check out Chapter 6).
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n the continuing effort to show the
details needed to work on the impressive
Ecotec 2.0L Supercharged LSJ four-cylinder
engine, hereOs where you learn how to bolt
the LSJ engine back into the Chevy Cobalt
SS and Saturn lon Red Line after doing
some serious power upgrades (like new
forged pistons, higher  springrate
valvesprings, a ported cylinder head or the

like).

As always, it is recommended you read
this chapter completely before beginning
the activity of installing the engine so you
are aware of any special tools or actions
that need to be taken along the way and
you can prepare appropriately.

Reinstalling the Ecotec 2.0L Inline 4-cylinder supercharged LSJ engine into a Cobal

Tools to Do the Job

Check out the photo and list of tools
needed to perform this installation on
Page 18 (Chapter 2). As in the
previous chapter, in which the engine
and transmission were removed from a
Cobalt SS, youell need access to the
four-point vehicle lift and a furniture
cart to position the vehicle over the
engine/transmission cradle assembly
and roll the cradle assembly around,
respectively.

In the last chapter, we showed you how to
get the engine out of the 2005-2007
Chevrolet Cobalt SS Supercharged vehicle
and separate the engine and transmission. A
2004-2007 Saturn lon Red Line would be
similar. This chapter will show you the details
necessary to reinstall these assemblies into
the vehicle.
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To start, the engine and transmission neddda few pieces of masking tape to holdWhgen mating the transmission up to the

be bolted together. This begins with the pbsh in place on the engine block. engine, youell want to ask for some help, as
tioning of the factory engine-to-trans shim on the bottom of both the engine and trans are
the pins of the engine bellhousing. not even close to where the engine and trans

need to be positioned to get them to mate to
each other. To start, have your helper hold the
passenger-side jack shaft and mount in posi-
tion as the trans is slid into the proximity of
the engine.

After getting the transmission case muscléw first time you go through this endeavArgiteat trick to make this job easier is to

up close to the engine bellhousing, start teill probably help to have your helper shdidde a bunch of different thickness wood

line up the two locating pins and holes intlieetransmission and jackshaft assemblypieces available, like this 1x3 wood block, to

transmission case. These will help to guigdace while you look at how everything nebis the engine and transmission in the front,

everything together. to be maneuvered to mate up. These pietk and sides to hold the pieces level as
donet go together easily, so be patient heeskrything gets closer together.

The bolt hole diameters through the transftfite-at least one bolt hand started to holdsing a deepwell 18 mm socket, tighten all
sion are tight to the bolts, so youell need tbe engine and transmission together, haedyht transmission bolts to just past hand
have one person holding the transmissiothread the remaining 18 mm transmissiotight, then using a torque wrench (as shown
case tightly to the flange of the bellhousibglts in place here), tighten the bolts to 55 ft-Ib (75 N-m)
while the other person feeds the bolts working on them in a radial pattern.
through the transmission to get them started

on the threads.

38 ECOTEC2.0L



Reinstalling ECOTEC LSJ

— Positioning wiring on engine/transmission

A major trunk of the wiring harness needBish the speed sensor connector and revieaiethe remaining portion of the wiring har-
be routed behind this machined fitting  lights connector wiring looms through thisiess section through until it is lying on the
(arrow) because it is just long enough tosame area (ites tight, so be patient!) behitihknsmission like this.

reach the various connectors it attaches thefmachined fitting. (Note for 2004 MY

routed through the area (we learned this $fa¢urn lon RL owners: the speed sensor tone

hard way!). Start by fishing the harness sgheel is mounted on the axle shaft. The sen-

tion through with this engine-to-body harsesss mounted on brackets at this location).

connector.

—Installing jackshaft assembly

Hand start the 15 mm bolts for the jacksHaftque the jackshaft engine block mountinstall the starter and hand start the two 15
engine block mounts. Then, using a deepgdts to 37 ft-Ib (50 N-m) in a radial pattemm bolts. Tighten them to past hand tight
15 mm socket, tighten these bolts to just and torque to 30 ft-Ib (40 N-m).

beyond hand tight.

LR T R T

Install this main ground cable onto the
stud/bolt of the transmission (there are two of
these,,one here and the other just above it)

i : and tighten the 13 mm nut over it.

Install the small connector ignition switchinstall the big connector main power wire
wire onto the small stud and tighten the ®nto the large stud and tighten the 13 mm
mm nut to 1/8-turn past hand tight. nut to 1/4-turn past hand tight.

ECOTEC2.0L 39



— Installing ground —— — Installing engine/transmission on
wire (continued) cradle & cart

This is what the stud/bolt will look like withift the engine/trans combination up with

the ground wire on it and the holddown reitain attached to the two factory engine
brackets and slide a cart with the engine|cra-
dle on it under the engine/trans. As we sardm
the previous chapter, this cart is custom Mith the engine/trans and cradle positioned
for these installs, but a moving cart with as shown here, lower the engine/trans down
some blocks of wood nailed to it to stabileto the cradle until the engine mounts slide
the cradle will work. into the brackets on the cradle.

Install the 18 mm front engine mount buskighten the bolt to 1/4-turn past hand tight before torquing to 74 ft-lbs (100 N-m).
ing bolt and hand start the threads.

Slide this heat shield on the rear engine mount bushing before installing the 18 mm bolt. Hand start the threads on this rear

mount bushing bolt and torque it to 74 ft-lbs
(100 N-m).
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Reinstalling ECOTEC LSJ

—Completing engine cradle assembly

With the engine mount bolts installed, you
can release the tension on the engine liff
chain and remove the two hooks in the
factory lift brackets.

Start by positioning the radiator/condenser/
intercooler/fan assembly up on the engine
cradle mount at the front of the engine cra-
dle. There are two rubber bushings on the
assembly that seat in two holes on the cradle
Roll the engine/trans/cradle cart under th&‘trrow on one),so make sure these are in
engine bay of the vehicle up on the four-ppigk pefore proceeding.

lift. You will now be installing the

radiator/A/C condenser/inlet intercooler sys-

tem on the engine cradle.

Route the long upper radiator hose aroutking a pair of pliers (you see the busineBkig in the electrical connector for the fan
the side of the engine (over the transmissiwth)of the remote pliers from Snap On, bpwiver by pushing it on the fitting on the fan
to the fitting on the coolant distribution blthg& case, you could use standard pliers),assambly.
near the cylinder head. press the hose clamp to slide the hose on the

fitting. Release the clamp tangs to lock the

hose in place on the fitting.

Install the lower hose for the inlet intercobristall the upper intercooler hose on the jtasall the passenger side radiator hose on
system by pushing the hose on the fittindic fill assembly by compressing the clamiie radiator fitting by compressing the clamp,
compressing the clamp and positioning itith pliers, sliding the hose on the fitting ahding the hose in place and releasing the
place before releasing clamp. releasing the clamp. clamp to lock it on the fitting.
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Reinstallin@OTEC LSJ
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Stage 142 Install
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Stage 142 Install
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Stage 142 Install
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Stage 142 Install
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Stage 142 Install

73



74



800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000 6400 6800 7200 7600

—&—Stock torque - Stock HP Stage 2 Torqu®-  Stage 4 HP

Stage 1

2 Install

75



