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THE PROPER CARE & FEEDING OF THE

by Mike Stratman

Reprinted from Ulfralight Flying! magazine August 1994

Ver @xpaikenca & rUGPunning engine only 1o hava the prob-

lern Ciear up with & quick SqUEB of the primer uL? What
you'ra obviously gsmonsrating & & poor fusl delivery systom, Bady
designed o faied fusl systams ars acuualy one of ine leadng cais:
s of engine-outs and foroed landings. Causes rangs from clogged
fiters and pinched lines 0 rotten primer bulbs and dried cut puMmps.
‘Yt ihe cold facts ars, the simplest of oversights can put &n end 1o
un werkands and exgensive ulirighs.

‘Thia morthh we're going i put an end o the madness. Stariing
#rom the el tank and ending at the carb, we'l design a fual system
that gots the job done wih planty. of room 1o spara. Alang the way
well also lay 10 rest such myths as i bubbles in the fuel na and
what that iny “woop fole” on Mikur fusl pums is for.

Fusl Tanks and Fusl Pickups: Starting o the soure, tha de-
sign must include severy mmportant features. Wihout a proper tank
Vo you will experience & forced landing. | Say 1L ths way t gat your
afention. This stualon & the proverbisl Gme bombl As fuel exis the
1Ak, 3 MUSt D BROWA 10 e, If O, he et fow wil cosse dus
¥ 108 vacuU being cremed. Of course I takas & It tme, henco
the referance 10 the timé bomb. The number of peopis who fall into
i trap Is incradinial Somathing as simple as replacing your fuel cap
WP & nisw o8 that you forget o Ve wil get yau every time. Muiple
et andior forward facing *Protype” vent inss are & necssaty. if &
vacuum crested by fusl exiing wil orevens fusl Sow, then the reverse
s tus, A forward facing vent line thet prassurzes the air caviy n the
tank wil actaly ncisase he System's fiow characteretcs.

Tank placament s an impotant part of any ulraight dssign. Of
course, tha less distance upnil me fusl must Fave, the simper job
the pump will have 10 perto, A L8 of INNgS 10 consider Mat
ity ot b 80 chviots: Mullipks 1K Must be &l the: same level dur-
ing fight nchuing ciimbout. f your PIcRus & 1e6d togather, the fusl
il abways Sbek 10 1 & COMMON lentd i Boih tanks by Sphoring
e higher ik into tha fower tank, I you must have tanks. on sepa-
e lovois, you st have vakes 10 Manage the flow Fom each tank
saparatoly. This Joaves oo for cparator eor i fusl management

Fusl Lavel Gauges and Methods: Fus! level gauges or sight
readings ars imperstive, The visual method is obviously the least ax-
pansive and prefeed method. Whits Polyethylena cans aro idaal for
sasing the fuel lavel, Sight gauges using & plece of coer Urethana or
iylon hose and elow iings aiso work well. Maka sure youre not
tamted to ple carga n front of your sigiting method. Mo axpen-
sive elactronic and capectanca typa gauges are avalabie when wisu-
i mathods Whichever type yr ke surn
you can check the level ai & giance. If you are Going 10 FegIstar your
alroraft with FAA, the Fad wil pay special aftention to your fusl moré-
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foring sysiem. He wil make absoluinly cortain that f you run out of
s, you simply paid no efianion 2 your kel lovel. As many general
aviaion plofs can fell you, when you run out of Hue, foroed landings
‘can ba real axpansive. You can kiss good-bye 1o IFousands of sollars
I fined as wall &8 your ticket for quite a whils,

e

L |
Figure #1 - Special attantion must be paid to fusl tank piekups.
Hore are two of the most comman. On the left is a brass sereen
that silpa onto the pickup ine. On the right Is a tank sccess M-
ting with shut-Off vaiva, This valve uses the grommet shown fo
sal the tank from one side only access.

‘Speciad AMBNYON Should be AId 10 fual pickuips. There are several
wayS 12 go on pickups. Method one that is Qui commn is a valve
o fting In the botiom of the tank. A pushn rubber gromme is often
used hare because most of the i 14 is & biind or cne-side-onty
accassype installaton. Under the right circumstances, this works
‘Wel. but an ba prone 1o leakage and the Grommet Tequires petadi
eplacemen fwa sell hundreds of Grommats every yoa)

Another Mehod s 1o enter rom the 16 and usa a fixed pickup.
ne. The pickup ine should not b removable or run thiough the fusl
cap. Trés wall allows for B possibity of the pickup hanging up on the
s of 18 1aak whin inStallos - ancther Bme bomb.

It you prafer removable fusl tanks for sasy refusiing, quick dscon-
ect couplings e ideal. A bulkihaad fitig naar the fuel Gap works
‘wall. Ramamber, Most of hesa Mtings need a nut instalied from in-
sids the tank. 80 make 8u7S YOu have Snough Bccess bfore you
star crling holes. Quick disconnecis that shut of In both drscsans
prevant fusl spilage and keeps the lines primed with fusl. Fegardiess.
of which systam best fits your design, make sure the pickup cannat
“suck up" 0 8 it surface and 8 al tho lowsst paint n the tank during
climbout. Tank vaives with bult-in fiter screens are avalable.keeping
the larger dabrs in tha tank. Comosion-proof brass screan fitlers ase
ideal for top ex® pickups. In efther case. penadic nspection and'or
MAINIBNANGE I8 necessary. A big dosa of debris coud prove 1o be a
problern. [See Figura 1]
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Figure #2 - Gascolutors &
ideal for draining water from
tusl Buitdn FAAap-
proved Curtls deain valve al-
lows for easy \valer removai.
The port on the fop /i deal for
el primer line plokusp.

Gascolators: Sametting thai
is appearing on more and more
Utrsights (s & water sumR or gas-
colaine. As azypenaied fusls be-
come wasst con-
‘amination of ol is a roal possibiiy. [Sea Fart #37, “The Good, The
8ad. and e Ugly of Ocygenaiad Fusls,” Oct. 1983 This device is
mewnted irecty below the i 8t & low point n e sysiem. Bacause
watar is heavier 1an fusl, I wil setile Io the boiom of the gascolator.
A Builin Curts 0-an vl Alows the wtsr 1o be purged sasly. A
fing mash screen also fiters debris but toos roquire periodic mainie-
rance. Tha gasselaior typa iusiraiad here has a port 1o 00085 Yout
g prmar systam. &n e wa wil ik Boout 8 508 late,

Primar Bulbs: Naat & lina fom the fusl tank is the primer bub,
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&d 1o parformance based on enging (pin ~ & canstanty changing
variatla n e equation of fued dalivery

Figure &4 - Tha “waep holo" is located ua shown by the arrow.
This hoie aliows for fusl from engine crankcase o be purged f
1t reachas the pump chamber,

Pulso Pump Weep Holes: There has been sorna decuseion oves
the exstance of 8 weap hola in fusl pumps. 1 you look very carshl,
you showkd ind & liny hole (017" or abold 164" diamater) either in
e ent o e rectangui puE of & e ImLiss boss on e

n 10 cockit to o ho plot

500 Figus 4] Fota h sorvice bullolin

he
wihie in fight, The reasar, 0 have e bulb net i ine & Io manually
vercorma biackage in any dEvios before e carb. Th pict should be
bl 1o do this sasly while i Bght. Primer tulb shouid ahways ba
mcurest horizartally, Primer buls are squipped weh a check vave
that has & ficating ball that alcres fuel fiow in cne dingction only. Some.
bults use & heavy stesi ball. When mounted In he verical posfion,
e sl pump must work 50 it Bhe bal o the seat. This. piaces an un-
e fusl pum,

Orly use & Pigh yrade heavy duty marine-typs primer bulb, Avod
ine less expensive Tlwan-mase snowmabils surplus bulbs, You
st be looking far quafy raife than price an & pimer bidb, W
v sen seing o pariuls brand o ysers wihcut sve hesrrg 2

s you jood rews” 1
e parts business.

Make 5 ul inspection of o bub B3 pan of your mguiar profight
procedhars. You shoukd cansider repiacing primer bulbs at regular inter-
vais on your schedued maintenancs program. Because prmer bubis

e rubber, ubrmviolet reys and the slements wil cause degraation.
Dried cut and cracked bubs Can cause forced tandings.

Figure K3 - Fuel pump repair kits can zoro time any Mikun! fuel
pump. Arrows show Nlapper valves that cause the fuel 10 fow in

ane direction only. This ls as simpie as It gets yet surprisingly
etective:

Fonl Pumos: Rogardens of your chic, e ol punp st b
next en route 1 tha cart, Fuet

claiming that all aircraft pumoe must have this hale. This hola ks there
In case he oparstar Instals the puD in such & way 10 alow sl
0 ho crmnkcase pulsa o 1 1 e pump, This hele wil i tho
pump 1o purge the fuel rather han become inhibited with a blockage.
The purnip st b mourked so that this e is at & kow pont This
wil afiow any buildup to be putged quickly. Theorstcally, the fusl
shouki never reach the pump I e puise ine i isialed comacly
Tha fine shoud un phil at same point balors reaching 516 fump,
i of e 8 tolet ¥p. | have heard Unsubstansatsd rports of dra-
m. i changes In pump percemance wih fhe hole covered of nol
The wessp hole cixiously compraiaes the pLise iy o e pump
with & aak.” 8t0ugh very smal, leading me o Nk thars may o8
some i 0 s rsmor, i woud ceriainly make for some nferesing
18801 300N wEYB 10 ke e Eme.

Fingardioss, in ardor 1a koap currert wih the buletn from Rota,
waaro carying arly the weep hole flavar, You snouid check il
your favarte pans sourcs when ou

% you
1o 260 teve most ry pump. This sk be donm anualy 1o avord
ried cut ancior crackid dlaphvagms or gaskets

Flgure #5 - Facet makes an
excelient soild stats fusi
pump that uses 12 voits DC
power to produce a canstant
s8psl

Electric Fuel Pumps: A lot
of opersiors live the ices! of sn
aloctrc 12:vo DC fuel pump
L Stariny s easer becausa the
s it bowt can ba flled before ginding tha starter, Facet makes

ans lectric Imwll;-wnmwbﬂuﬂl’dlmwmlm
5l Fotax 2870k motivs, These pumps huicton, a8 thelr Aama -
lies. o4 puise creator 1 the crarieasa o e anging, As tho Distor
‘waweis up and down, the area balow the piston is subjected to alter-
ntng pressure and vacuuM, Much the Same 85 he combustion
crambar e, This pulss is usod to fx & Gaphragm insde te fusl
pump. Gne-way Sapper vabas roules ihe fual ihiough e pump in &
cne-way tashian. [See Figure 3] A lot of pecgie wil run the cusl
round pump even an a single-carb engina by routing 1ha Ines back
fogether after the pump. If you inspact the infernals of the pumg, you
wil 'nd & common discharge ity in the round pumg. You wil alsa
find @ mucry more sopnistiated styls vive tan The fdppers in the
singl. or rectanguier purg. The teught of hanging your hide on &
anging giece of gaskal maerial i a life unseding. But 8s simpe as
hase pump are, they do a surprsing good jet

Becase Hrese gumps work of the crarkcise ImpUsa, $ers a1
several corsiderations. Firs, the kne from the crarikoase 1o e puma
mast b0 o konger T1an 12 inches and must be fadty rigd 82 as nct 1
mnm;\mmu,«uwsw Hoses using
severalL

Eromil b e s e AR Y o ot
el because ey funclion of (e crankcesa fisa, ey a8 SUbRCt
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a compect of dolivering
about § psi 1o the carb, {See Figis 5 Unfortunale, tiese pumps
18 seaed nd i not rebulcable, making Il & athof axpensive tam
on1ha schedued mainienance repacemen ist

Ridundant Fusl Pumps: & numbar of plos have chasen the
ime-nonorsd system of reduncant fusl pumps. Thers is noting 1
say you cart run both impalse and tlestic pumps o1 the same sy5-
1o, Tha proper way & 0 fun the pumgs in paralel rather han i se-
i3, Toa the fusl ine ot befos the fuMEs. &0 back togather imme
distely afier e pumps. Becsuse all pumps (and squeeze buils)
have chack vaives or one-way aclicn, & relum ks fank o is ot
pssbis, (St Figure § or Grout dlageam] The elociric motar shaud
5o fied win & panel SWI 10 alow the opereinn 12 prime he cirb
and 1o shut the pump Bown when nct pecossary. i e pressurs of
i ual ystam 100 great, the carh pvarfow venis wik sigaal ihis
immediataty, ¥t you a8 1ooking for & & s gressure o 3 psilo
5 pes at the cartureior. Rotax hes lasuad Sanica Inkrmason #519
ULS1-E deaing with the fusl delvary ‘mast of which is includ-
80 11 his aricle. There s aiso  tast 1 detemine praper el flow
using the fuel consumpiion graphs versus @ maasurod blssd-aff
prossure. Thisis a groat it you e oquippod wih lon-pressure
QBuges. Massing with the fiet level s naver the answe. Perocic o
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placement of the needie ficat vah #263-705 may be necassary. The
\VITON tp ean becorme wom or damaged, Cless iepaction ucer &
mageifyng gless is #ho propes inapocsan procedure, I e sysem
continues 1o dakvar too much prassurs, a pressure rogalator i the

1o unit out i et

scrow, & sinpla T that iy 10 wary kmpairs e filers periomance
Chack 10 508 # you ara runming T ype of ier and satety-wie 1
{See Figure 8]

A

Figure # - Designing a redurdant fuel pump systom roquires
‘some special plumbing and equipment. Shown here is & paratiel
system that uses both siectronic and pulss pumps With pres-
sure reguistor

Figure ¥7 - Burolstor makes an
! fued pressure reguistor, The

axtarmal dlal allows you o it 8
presaure from 1 paifo 5 po.

Fusl Prassurs Regulators
The Purviaior Co, makes an ai-
justable fusl pressure reguiator
{CPS #8511}t can b adusiod

frem 1 psi 10 5 psl, A smple turn of a dial gves you the pressue you

wanl. Wi & dual systam as alraacy cutined, s pressure regulaior
in ro ey advisabis but mey be requied. Insiall reguiators in reach
of e plct immedtely sfer the fusl pumps &re relumed o the same

Figure #8 - Fuel Pressure Gauges are ideal for monitoring the
fuai daitvary system, i lats you sse trouble coming iong before
It becomes a disaster.

: A growing frend hause
of fusl pressure gaupes. Whi this is standa’d equipmert on rost
ganeral aviaton areraf, £ uss on GGt homebuiks fs brcoming e,
common. f a dalary problem is experiencad, | wil aen show as &
fasing fuel pressure, Thera are two difrent types to Choosa from.
Eloctric unts run In ihe $250+ rAnge 8 1 e ratner axpansive and
sansinvs Tansdicer neacd 1 sy hosa low pressures. Rscenty
et 1o find can b
“hard pherbed” nta the s ines. Thase Lns do not nesd 12VDC 1
furction and cost ess tan §100.
Fitars: Last in ina befors

% et

mu.,mmsmmmlwwwwrum
qualry. A ot of pacgio go

type Hiers wih goog sucoess. | prufer & uit Tt can b8 visusly i
soectod for bockage or betr yat cisassembiad for nspection of re-
piacemart o tho aloment. Purckmor makes a hgh quallly unk with a
glass beme for sy Irspection. The itemal lerent can 2 removed
o nasy casning or replacsmert. A whig back, & cusiomer old us
about a foread lancing caused by s e, The fitar elamen 5 held
in piace on a hreadad shaf by & humisscrew. In IS case, the
tumbscrew vibrated back on the thraaced sha o a port where sl
four o ha Ruel it heles waro Slocked and down he wenl!

‘Wa have sines published wamings in Uraigt Fyingl magadie

Figurs #9 - Puroiator mukes an
oxcellent filler with & replace-
e screan. This type of fitee
must ba satety-wired 1o prevent

CALIFORNIA POWER SYSTEMS

Figurs #10 - Fusi y: a8 Ideal for coid starting. A
single sérake of the dash-mounted plunger gets raw husl dirsctly
Inta the intake arva. A varioly of Mitings are avallable for easy
Bccess 1o the sl (ine near the tank - dusl cards fees, and cart
access fitings.

Fual Primer Systom: Functioning a3 & parseal system, & fuel
primer is standard equipment on most uitralights. Using & panet

o plunger (CPS #B13), el s defiered beind e caet side
0 50 drawn drocey into the anging with te st rotason on starn;
This safup can maka cold siaring & much easier job. i is also &
st way o food an engine. Dumping & 1 o raw fusl it the lower
‘e can foul phags quickdy # your igniion s o sat o frs (awitch off

Sdos! new carte are equpped wih bull-n pors, raady fo accep o
1/8nen insics Eameter Ursthans ing (CPS #7015). Thare is sorms
discussian a3 10 e use of o kel pimer in tagnose 8 rih of lnan
shuation nstead of he choka or enrichenes. [See Pt #10, Turing
tha Bing Carburetor,” Juy 1988 You must remermbar that an arvich
e valve s & motared era rch healr mo, whis & primer phunger
{5 raw fus cumped nfo the irake ares. Yas, tay botn wil srrch the.
misir, but the ofectis nowhere near the same. Kind of the iing
fios it biasaball bat, Surs  works, bul e & mors suble nd
aumeing malheds

Ursthans Fusl Line: The propar cholcs of fusl ine masrial 5 6s-
setial i safoty as well as lorgevity. A clear bius Urehana Ine i the
most common choice. The claar teature allows. for aasy nspection
0l owe. Tha 00-Peece dosign cannot colapss wilhaun baing o0
on Inspoction, unlivs & multipia ply Kase. The Urothane is somatim
roforroe 10 88 “isora sl ine” because % s Dially Lnafiocied by me
uet {1 wil ciscolar sighty). Abmost without exoapion, mos oer ma.
torals will othar rpact nogalively wih pralcngast caract wih fusl o
degrada fom 1he slaments. Hose measuring 3-nch outsids

et o) ciamater sooms o handa tha fuel fow requirements. ol
e e a1

el o st
indcale & fiing or pickup line 8 Sucking & Trace e bubies back
10 e source anc chack the ot for sesing. Tigntan clamps or redo
tne jont urtil the bubbles coase. The bubbles wil be vented harm
lessy by tha carts foat systam, Securing all CONNOCSaNS Wit & pecs
& clamp Is essentsk. Just UG e ineriarence fft of a hose bard is
asking for toubla. Squeeze b pressure can pul this rangement
apart, Using 56 wraps 1o secure hiel line in place avy from axhauss,
i, 5 ok any If you b e excess immediatsly as insaliancn.
Long #ncs can ba Yigimenad" for you, pinching the ne off &y some
P E———

Hopatuty s rundown wil give you sema guidsiies inta avoding
#he most common pifls assoalod wih ol dovery systems. At
of time you ars usig of-te-snetf pars common 1o motorcyeles
ATV, el snowmatiles of & fraction of the cost of gonoral aviaion
parts, Thars I hathing Mt s&ys STpIcly Camol Anchon depenc-
abiy when inalied property mnd ainiained on & reguar ass. 2\\(3
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