Subaru has taken a big step up by taking fusl injection down into single-cylindar, recoil
startindustrial gasoline angines with the developmant of the EX21 EFl angina. The EFl sys-
fem consists of a power coil, wire harness and the combined throttle body/ECU/fuel pump
assambly shown hara.

Mew Subaru single-cylinder recoil start industrial
engine incorporates electronic fuel injection system

var fha lasl year or 50, alac
tranic fusl injeciion has coma
in farca to thea small ar-coalkad
industrial gasoling angina markels, as
wiually all of the major angina supph-
ars have launched EFl Vwins inko
Marth Armanica. Thus it was no sumrisa
whan Subaru launched two naw [EFI
modals, the EHT2 and EHTZ UTW V-
twin enginas, atthe Waorld of Concrala
frada show in Las Vegas eady this yaar,
But that was only a palude 1o a
smallar — yat much more significant —
devalopmant from Subaru Industrial
Engines. Just last month the 1linois-
based subddiary of Fui Haavy Indust
nas want info producton with a naw
EF1 angiing, this ona a new varsion of its
angle-cylindar EX21 gasaling angina,
It is babaved to ba the first ima that
EFl has bean usad in a mass-pro-
duced, single-cylindar, recoill star
industrial engine. As such, despila tha
amall siza of the angina, ifs a pratty
big deal.
“Arybody can do EFl an a Vbwein”

quippsad Brad Murplhy, vice presdant of
sales and markaling for Robin Amarnica,
the Fuj Heavy Indusines subsidiary
fhat salls and supports Suban indusii-
al enginas in Maorth Amearica, “The trick
with getting EFl info a single is o ba
abla %o reduca tha oost and make it
samething that seams more affordabla,
o make it something that peopka can
actually buy.”

Of coursa fhat's the trick o neardy
any technology in any market, but it's
aspacially frue in the volume small
gaszoline angine business, whara tha
economics might be the bughast in
any sagmant of the angine-powared
aquipmant indusiry.

“Whats bean a problam has always
bean all tha things you had to hawain a
tymcal EFl system,” sad Murphy
“Ganarally, thosa have includad a bat-
fary, an aactnc fusl pump and a ragu-
latar, and wirng for thosa to the ECU,
which s a soparate unit that also
requiras a winng harnass.

“ou nead an intake air temparalure
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sansor and wires to that you nesed a
sansor for the head mparalura and
wiring for that; vou nead a lhywh eal posi-
Bon sansor and wiras to that; and you
naed an O sansor and wires o thal i
you're gaing o hawve a closad-boon =ys-
fBm, you nead a throlte body and a
throllle position sensor and all of the
lbra caling and winng that go with that.

“Just the cost of the pars and the
wining hamesses is ona fhing, then
thewa's also the associated labor of put-
ling all of that an the engine. [l makas i
a wary long and compiicated thing.
Thals why hypically you saw EF| only
on axpansive things Fke cars and
motoroyckes and than on Bguid-moled
industrial engines and than only racant-
Iy on V-twin air-coolad angines. Tha
costs of he syslams hawa come down
frarm thousands of dollars parangine to
mayba 5150 or 5200 for some of tha
systems that are out thara,

“That's graat for an angina that may
cost saveral hundred dollars and i
you're adding anothar 5200, it's doable
if the padformancs is increasad in any
kind of significant way. Bul that doesnt
cul it on @nglecylindar enginas, Thosa
anginas ara al hodzontal shafl, thay
naed o run without a battery and thay
hawe o be dead-on simple to oparata
and maintain.

“That's tha differance batwsan our
system and anything alsa wa ve sean
out thara. Wa'va inlagratad it into tha
angina as much as possibla 1o alimi-
nata all the brackeating, the wiring har-
nassas and the complaxity. We'va
baan able o maks it about as simpla
as it could ba’®

Tha EX21 engine is already amang
Subaru's most advancad air-coolad
industral anginas, incomporating sav-
aral lachnical aspecls derved from
Subaru's automotive axpanancs,
such as a chain-drivan ovarhaad cam
system, along with a radesignad com-
bustion chamber and oplimized
intake and axhaust ports.

Adding EFl was a cass of basically
adding threa componants to the axist-
ing 211 co anging, Muphy sa3d — a
combinad throta bodyECUSual pump
assambly, a powsar il and a wire har-



This cutaway look at the
throftle body!ECU/fusl
pump assambly shows
the position of the
Delphi fusl injector.

nass, “Thara ara only threa parts to it whan you break outwhat
wa have o assambl anto tha angina,” ha said.

“We dont have a battery, wa have a power coil that looks
ke a charging coil and is undarnaath tha flywheal and has
aactronics inlegrated info it to control the voltaga. Than wa
hawva a wiring hamess gaing up to the ECU, which is mount
ad an top of the throltle body, which eliminates an axira
box, and tha wiring that would ba requirad an that.

“Wa usad our axisting igniion cail as our fiywhasl posi-
fion sansor and 50 wa have the same wiring hamess thal's
an tha charging coill which goas over the ignifion coil and
than wa have a heat sensor that's on tha haad that will pick
up tha engine head temparatura.”

Tha fual pump is a diaphragm-typa pump that's integral
o tha lowar and of tha throtlle body, which aliminaies soma
bracketing and hosing. A connection to the head sanses
prassura changes in the crankcasa, which operales the
fusl pump, incraasing prassura on tha fusl whils reducing
tha fual voluma. “Wa nead about 3.2 psi fual pressure o
oparate tha engina, 50 it's a low-prassura fualinpction sys-
Bam,” Mumphy nofed.

Tha fual from the fual pump goes up trough a passage-
way within tha pump andinto a throttle bodyidiaphragm pres-
sura regulatar assembly. From thara, tha fualis dalivared into
tha cylinder by a Dalphi injedor. “Wa chosa to use a Dalphi
injactor bacausa it aiminated ona big vanable from tha sys
tam,” said Murphy. “Dalphi is a leader in the world in injaclors
and this injecior has milions of car milas on it in a shightly diF
farant varsion. We don have to womy about whather it's
gaing to ba refiable or not, or wasta a lot of timea on testing”

Whan tha recoil start cord is pulled, it tums the charging ool
that brings tha ECU and judl pump o oparation in a matter of
millisaconds, Murphy said. Along with the axpaded banafits
af improved paformance — the angine has gained about 0.5
hp from its carburetad T hp raling — easer starting and im-
provad responsa, the new EFI EX21 angine also aoffars addi-
fonal featuras such as auto idle down and low all leval alamy
shutdowns. Mainlsnanos issuas are all axpeciad o ba re-
duced, Enca, as Mumphy pointed out, “the numbear-ana sarvioa
flam in small gasoline anginas canfinuas to be carburstors.

conlinied on page 14
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