TECH

27520:

The Ultimate
Chevy 350
Crate Engine

BY MARLAN DAVIS
Priatos by Mardan Diavis

It seems that lately everybody thinks we
should all be satisfied to make 400 hp on 92

octane with a Chevy 350. That’s great if you
think 400 pories is a lot of power. But the pace of develop-
miant incams, heads, and carbs has mada it casy and af-
lordabla fogo beyond that levsl of perfarmance, For this pro-
jecl, we wanled I go way past it while stlll maintaining
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pump-gas and basic ball-together parts tompat-
Bility. Cur goal was 500 b using off-te-sheall parts
with ne maching work required.

Here'’s the baslc recipe: a GM Parformance
Farts" 224 partial engine assemioly, which comes
with a forged erank, four bolt-maln caps, and
high-silicon aluminum pistons for about $1,700
Ihen grab a Comp Cams Xtreme Energy mechan-
ical roller cam, Alr Flow Research's superiative
1895 Strest Head, a tried-and-true Edalbrock Victar
Jrintake with a Speed Demon carb, an HEL and
15i-ine:h hisadars and throw it all on the engine.

Agsarmbling IHis engine isnt a total slam dunk,
hewever, The solid-rallar cam wa picked s big
enough that piston-lo-valve clearance needs to be
checked, standard-length pushrods will probatly
be ted short, and there's potential for rockar-arm-
to-valvespring retainer and relainer-lo-valveguids
of -seal Interferance. In sha. averyihing has 1o ba
checked, and (If necessary) coneclad

In this case, Comp's Xtreme Enetgy XR280R



The Third Degree

Maahm::at reiler cams can be Iticky. You rnunI cim@t ali dlearances to avoid binding
of Intedfannoe. Al';;d reller cam lobes areqt tapered Hka those on & flatdappot can, wo
with a rear-matnted :.ﬁermhumr Mhey tend to walk fanward in tha black. Late-modsl blogks
designad for use with factory hydraulic roller cams have a no-hassie thust plate to pro-
vant this walk, but mechanioal rolier cams must be spacial-ordared with the 1ais-style
*ross” in wark with it, which we neglectad 1o da, Usinga conventianal-nose machanical
rollar cam [ak we did) feRiilnes the instalialion of & thiust button In- the canter of tha

:pmckat Ehlm ar Eandas rraadmim émﬂbﬁﬁh e correet mfiptau ag.&lnal the COVEr

_Dum’ém I‘IHE mote effect on pislon-to-valve
j clearance than gross fift. With 0.016-inch in-
:mhnm-n! B-inch exhaust lash, the XR280R
s clearance was murginnl with the ZZ4
phluw—nniy 0.070 intake/0.090 sxhaust with
al mhub-thlnk ‘haad gasket and 0.033-Inch
rcutnn -helght. On street cars, Westech
yllmwmﬂ 100 intakes0.125 exhaust
to allow. for nuﬁm hulh:lup :

The l&and-w

-blocks have & boss

- for a thrust plats that
F pmmts hydraulic
rofler cams from
walking 'I‘um;rd This
requires a differant
upper timing-chain -
sprocket and a cam.
with a reduced-
diamater front sniuut -

(right). Off-the-shelf Comp mmhﬁruml roller cams have the gon-

: \rmﬂﬂl‘lﬂl snmrt El'ld lake & mn-:tard npmnimt (Jeft). ;
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: When uuing an -nrw—utyli
- cam nose and timing chaln in
: % * & late-style block, qﬂnﬁm_
] 5% | *  thrustplate boss (afro
T ) dnwnwh-c-ut{.‘rwu-mwn-in
= LSy : for uppar sprocket clearance,
= il ~ Double-roller chains ma-
S K R chined to olear the boss are
= AW EN LIS available from the attermar-
""g: N ket but they only mate with
cam was shghtly milder than the dERd S0 = ('a snout and still
[ we ariginally intendad to use (the riagi_:_}- ; N mqulr&qnmﬂwnﬂml
larger cam actually tul the lactory pis- ; S S nmmr =
tans' shallow valve notches), Comp Hi- - ; e :
Tech pushrods (PN 7994) wers 0,050 mﬁl ﬁ: 2 . : ipmﬁﬁ?%h the |
inch fonger than standard and were He frm:t ugl:;arr- - hancis vars.
| neaded 10 achieve proper valveliain which won't 2 ﬂfﬂm?ﬁtﬁ
clear double- _mechanical-
Camshaft Specs rolterchains | : “roller-cam-
Manufactirer Gomp Cams lika this Comp Il '___Gﬂmnﬂhﬁrﬁ :
Part Mo 12-1718-8° Hi-Tech unit ' : awprriugb, as
Garind Mo R MR R-101 m | K
Typea Machankzal rollar uuu.-n . m stifl re~
Warlvi 11 (1,527 rockars)  0.578In Int/0.584n axn l;l'ﬁ#fl" bolt: “quired 0.090-
Wiaher lash at) 0.018in me0.018in gxh, Dﬂ-"cﬂmp 3 > il'll:]'l shime i
Oiuration, 0 II1!.~n1.Ir|'-=.I i 280 :||Iu_a,:-'ESE.' whriusd 'S'Wﬁléﬂw ¢ to mm
e oo | | 208 hee o bt thstpiste hat e gt pressurs-—160 pounds o
ikttt o b B won % Whan rust seat at a 1.850-i Ll
Lobe duplacemeal gngla 110
T|"-'-;|L|'.'-II ] 'Lll-u L‘a‘il'l.'l'.'l'.r B eonvertsanat front — MM agﬂ]n’i it ww um Gnﬂa h.'gm' .nd 4m muﬁd’ uwr th#
rasa and iming sprociet. B o machined to ﬂcﬂ"lﬂhﬂ'h‘-—lﬂﬂ ﬁﬁunthn (PN 2 }. nose. Even ﬂi’llmi’ﬁﬂﬂ. there was
accapt tha latn G0 shrust plase and Lo sprochel sanding Indahlmmlng itto ﬂﬂhlﬂ'hl'ﬂ still 0.100-inch travel left belore
speciak-ortar PN G5 4874 4875 RSA1.A the deslrad 0.005-0.010-Inch endplay.  coil-bind—more than anough.
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ZZ520: THE ULTIMATE CHEVY 350 CRATE ENGINE?

Edelbrock’s Victor Jr. single-plane intake (PN 2975) was
chosen to maximize top-end power.

GM's B-inch
harmonic
damper
(PN 12555879)
prevents bad
vibes,

The engine ran best with a Speed Demon
850-cfm double-pumper carb on a Wil-
son 1-inch open spacer. Jetling was
“square,” with No. 92s on all four cor-
ners. A 750 proved too rastrictive.

ARP fasteners—including a head boll kit
(PN 134-3601), & harmonic damper baolt
kit (PN 134-2501), and an accessory holt
kit (PN 534-8801 }—were needed to bolt
averything together. Northern Auto Parts
stocks the full ARP line, along with most
of the other parts needed to bulld this
“crate” angine from the short-block up.

GMPP's ZZ4 partial engine (PN 12581723) includes

a block {with four-bolt main caps on the center three
journals); a forged ona-piesce rear main seal crank:
main, red, and cam bearings; powdered metal

rads; rings; and LT1 high-silicon pistons with

offset pressed pins. As delivered, GM's short-

block is really "short"—Ilots of parts are needed

to make it a runner.
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geametry, and the AFR head's supplied valvasprings reguinsd
shime 1o achieve the necessary valvespring pressure, Because
wi proered the wrong style cam for this late-model rollar-styla
block {see capticn), the front cam thrust-plate retaingr boss
recLUrad imming o clear the early upper double-raller cam
sprockel (which in turn was needed to mate with the early-siyls
frent cam nose on Comps mechanical miler cam),

Once bolled fegather this engine liked to rey, and on top a
750-cfm carly was just (oo restrictive. The anglne ended up
making the besl lop-snd powar with a Speed Demen 850-cfim
carb atop a Wilson Manifolds 1-inch open spacer. Onee wo
switched to the larger carty, added the spacer, and dialed in 25
degrees al advancs, (he sngine perfarmed as we'd
hoped, sxceading our S00hR goal by aver 20 hp
22,9 pomes &l 8§ 800 rpm, to be exact. Gi's
stock HEI distribulor was up to the job despite
& 4-degree lop-end reland; peak advance was

ctually somawhers around 39 degrees |0 the
midrange, but the slight retard aclually halps
the engine make power upslains.

Even with the Big cam, the engine still mada
goad mraue;-albelt at fairy high rpm. Tergue
production exceeded 400 lb-ft from 3 400-6,700
rpim, with the peak 454 .2 b1t occurring at 5,200
Biul 55 you'd expect from a raspy motor, it anly madea
8 inches af vacuurm at 830 rpm-— niot enough 1o oper-
dle pwer aocsssories without a-vacuum pump
I fact, getting this sagine to run in 4 real car requires at least
8 3.000-stall cormverter and 3801 or steaper gears, With the
required precision assembly checks (parformed hers by West
achy. this appreach lsn't lor averyone. Yat it definitely s one
viable solution far getting a quick and allorahis S00-plus hp o
of & pump-gas compatible, 350ai amall-block, I you wantto take
the plunga, the required parts outlay is aboul $5.500, as-
suming you shop arcund for a friendly G dealsr,
mail-ordar the hard parts, and do the as-
sambly work vourself, oG




Alr Flow RAesedrch
145 heads are @r- 5
guably the besi- v,
Howing 25-degree -

small-block Chevy -'| ‘
heads svailable
aut of the tm: for &

ﬁam or ?4‘-{::: chambars, emwuhl ar angl,aﬁ piagﬁr. ﬂi.'l-:E’r th'ar}
emissians-legal heat-riser for '69-'94 models. Machining tp: gy
and late Valve-cover pmm; and. Derly Of 87 md-up nqnﬁl
Vortac) Intaka hol pmtmaﬁe other opfions. : :

Wa orderad AFR's 2,02/ Bl-inch valva varsions. w{m Eﬂﬂle&
piugs, ne heat risers, and raller-cam—compatible uajvm:jrmab
Te avaid losing comprassion with the standard 274 pistons, AFR
ngle-milled the heads to raduca their standard 66cc chambers

to 58, mMmemammmwwmmaﬁ

Milodon's stock re-
placemant oll pan :
(PN 30702} fits most
'B6-and-up small-
block Chevy one-
plece rear-main-seal
blocks used in cars
and trucks.

Pravious ZZ engines had a 0.620-inch pickup tube and
screen, but the current GM ZZ4 oil pump (PN 12555283)
takes a 0.742-inch—od pickup (PN 12550042), Westech fall-
safad tha tube by sapot-welding it to the pump body
{arrow). ARP’s all-steel driveshaft (PN 134-7901) spins
the pump ovear,

Thia angina made Its numbers with “just® a
stack HE! distributor, PN 1104067's advance
curve |s suitable for high-perf applications.

Comp's Endura-X
machanical roller lifter
PN 888-16) has an extra
ailing groove for low-rpm
durability, end a heavy-
duty inner-baaring race
that distributes the load
over a greater area. The
0.300-inch—taller body al-
lows it to fit in late-modal
roller-cam blocks,

Comp’s 1.52:1 Pro
Magnum rockers
(PN 1317-16) are

3 percant stronger
than aluminum
rocker arms, yel
they are also 5 per-
cant lighter over
the valve tip than
mast aluminum

8188000615
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DEMON CARBURETION
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