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HARTNETT THE AUSSIE LINK

L, L IIartnett, 196rl.

HARTNETT, Sir Laurence John, Kt., cr. 1967, C.B.E.
1945, B.B.M. (Singapore), F.R.S.A., F.l.E.Aust.; Com-
pany Director; son of J. J. Hartnett; b. May 26,1898; ed.
Kingston Gram. Sch., Epsom Coll. Surrey; served mech.
eng. apprenticeship Vickers Ltd.; Lt. R.N. Air Service &
R.A.F. 1917-19; Senior Executive General Motors, lndia,
Ceylon, Malaya, Singapore, Sweden, Finland, USA, UK,
Mg. Dir. Gen. Motors-Holden's Ltd. Aust. 1934-47; Dir.
C'wealth Aircratt Corp. fty Ltd., Melb., from inception
1935-47t Dir. Ordnance Production, Munitions Dept.,
1940-45; Chrmn. Army lnventions Directorate 1942-46;
Chrnnn. Ferro Corporation (Aust.) Pty. Ltd., John Hart
Pty. Ltd.; Chrmn. & Mg. Dir. Hartnett Holdings Pty. Ltd.
since 1949; Memb. Cl. Science Musemm of Vic.
1945-71 ; Public Service Star of Republic of Singapore
1974; publication, Big Wheels and Little Wheels;m. Feb.
20, 1925, Gladys W., d. C. W. Tyler, 3 d.i recreations,
yachting, tennis, golf , swimming; clubs, Roy.Aero (Lon.),
Athenaeum (Melb.); address, Rubra, Mt. Eliza, Vic.,
3930.

5rr laurence Hartnett died in Frankston Hospital
near Melbourne on April 4th, 1986, dt the age
of 87. Regarded bg mang as the eldet statesman
of the Australian automobile industtg, he aJso
conttibuted heavi 1g to the automobi le i ndustrg
in the UK, Europe and Asia, as well making maiot
contributions to Australian defence effotts in
ll'orJd llar f f . As l"lanaging Director of GM-H, he
r,vas f ather of the Hol den car , but sadl g, he I ef t
GM-H before the ca-r's release. FoI CittoEn enthus'
rasts in Australia, Hartnett lryas particulatly
notable for hrs efforts to build hrs own car'
based on the Ftench des ignet J. A. Gre goire 's
prototypes which were commercralized bg the old
fi rm of Panhard-Levassor and taken over by
Citroiln in 1955 to become "Citrodn's cous in" -

In love with hrs adopted honeland to the end,
l/;-rtnett lrya s even p toud to have been f i tted
with an Austra I ian-made car diac pacemaket.

Born in lloking, England, Hartnett.resisted fam-
ilg pressures favouring medicine and turned to
motorcAcles and an apPrenticeship with the huge
engineering f irm of Vrckers in 19J4. In lyU'I , he
lyas flying in the Rogal I'laval Air Service (latet
RAF). His demobilization Pag was used to buy hrs
own motot tepai t bus-tness. Next , he lryas se/ I i ng
Buicks in 5.6, Asra . Then with General Motots
itself, he went to fndia, later to Canada and
llew Yotk. f n 1927 , he became saJes manager f ot
the new GM assembJy plant in Stockholm. Then
he was cal led to Luton where he helped restore
the flagging Vauxhal I fortunes, and i ntroduced
the Bedford truck as an alternative to Chevrol-
et that could be pushed in the Sterling zone
of the Br i tr sh Commonweal. th .

In March 1934, Hartnett came to Austtalia as
Managing Director of the troubled GM-H, formed
in 1931 through the union of Genetal Motots
(Australia) Ptg Ltd and the Adelaide familg firm,
Holden Motor Bodg Bui I ders Ltd. He rnstantlg
liked the countrg and rts people, At thrs time,
the Australian motor industty l,yas based on imP-
orted chassts and f tont panel s combi ned n'ith
locally-bui lt bodies, a majot builder being
Hol dens who bui lt for vi rtual lg al I manufact-
urers (assemblers), not just for GM. Hartnett
re-vamped GM-H and built the new plant at Fisher-
mans Bend, Melbourne, Providing fot a foundry
which ]ryas to have subsequent value in war and
peace. Restrr cted rural ctedit at thrs time led
Hartnett to develop that peculiarly Austral ian
phenomenon, the coupe utility, to meet the fatm-
ers' needs. Thtough it all though, he saw that
major advantages lag in bui lding an "aL l Aust-
ral ian car " i n rea sonable numbets and th-r s bec-
ame hr s goal .

A nunber of factors (the London-to-Melbourne ait
race of 1934, forebodings of waI, lack of modetn
aircraft in Australia) led to the fotmation of
the Commonh,ea lth Ai rcraf t Cotporation with Hart-
nett at the forefront. The CAC was of immense
value during WWII, but to Hartnett's rntense
disappaintment, it got -tnsufficient encouraqe-
ment in peacetime.

Hartnett warned of the need fot wat preparedness
and, because of hrs background and skrlls, he
lrya.s appointed Di rector of 0rdinance Production
bg Prime Minister Menzies in June 1940. The
wartime experience proved to Hattnett once
again the abi)itg of Austra/rans to do virtuallg
angthing given the chance and incentive. Theg
were reso urceful , inventive, efficient and energ-
etic. Sadl y , he found i n peacetime, thei r sel f-
confidence faded and theg deferred to foreign
products and skrlls.

Hartnett addressed the problem of post-war -re-
habilitation and salry that a fullg Australian
produced ca-r would provide the right demands
and incentr ves. Ptime Minrster Chifleg agreed
and manufactures' submrssrons were sought. Hart-
nett pe.rs uaded a tel uctant GM to partrc ipate,
but he had to .ratse the f unding in Austra J ia.

An existing GM protgpe in Detroit was se/ected
to be the basr s of the new car .so as to shor ten
development time. GM-H ]rya.s to do the body and
stgling to surt Austra/ra. A combined US-Austr-
alian team l4,as to develop the mechanrcaJs in US.u



Then tens-ron bui lt up. Hartnett wanted to retai n
the agreed Australian development of the car.
GM w'anted him to go to the States for "rehab-
iIitation". Hartnett wa.s hutt. He n'ould not
shif t f rom Austra I ia. He .res-r gned. The Hol den
48/215, later ca]led the Holden FX, the Gl'l-H
ca-r which he fought f or, -rea ched the market i n
1948.

l,leannhile, after hrs resignation in 1946, Hart-
nett took hrs family overseas for a holidag and
to look over car designs which he might produce
himself . ll'hat he n'anted would be cheaper than
the Gl'l-H ca.r , more su-r ted to the worki ng man
and hrs family. Chifleg encouraged him.

t'lothing in Britain interested him. He san' the
RTnault 750 and talked to Fiat. Neithet would
pernit hin the flexi bi I ity in making Austra I ian
r/e.rs-rons n'hich he w'anted. He couJd have taken
the German l/olksll'a qen, but re jected it a.s too
expensive to produce fot the small Australian
market. A seernrnglg odd decision, but, ds Hart-
nett pointed out, the Britrsh and Ameticans aJso
.reJec ted the l/W.

Hartnett then heard of a ca.r des i gned by Jean
Gre goire n'ith F rench government back ing via
L'Aluniniun Franca-tse. A strong f rienship and
respect developed between the two men, ds rev-
eal ed i n thei r n't i ti ngs and co-r-res pondence.
The brilliant Gregoire ]ryas alreadg know'n for
the f ront wheel drive Tracta ca-r of the mid-2?s,
the Tracta constant velocity drive joint used
in the prototApe CitroEn Traction Avants and in
other fn,d cars, and for the lightweight fwd Amil-
ca.r C ompo un d .

Kendal l peopJ e 's car

Gregoire's ca-r so)ved the problem of weight aff-
ecting performance and economy bg using much
aluninium in sheet and cast forms in rts const-
ruction. Hartnett drove the Kendall -Gre goire
prototgpe in tngland and was very i*p.re.ssed with
the power-to-weight ratio, the ride and the eco-
nomy. Thi s lvas to be the basr s of the Hartnett
car. The project to build the car in UK a.s a
Kendal I fel I through and Hartnett obtai ned the
Kendal I tool s and p ieces, and excl usi ve i nter-
national manufactur i ng ri ghts from Gregoi re.

Government approval h,as obtai ned and Hartnett
set up hr s p ) ant at F rank s ton . Then commenced
hrs "hell on ea.rth". Promised government fin-
anc ial a.ssrstance did not come good. However I

he pers-lsted and a.r.ranged fot mechanrcaJs and
cast aluminium parts from UK and France. Pane,ls

wete to be made in Australia. The European parts
a.r.rived in Australia and assemb/g began. However
the Australian supply of panels did not arrive.
fhrs failure ]vas ne\/er satrsfactorilg explained,
and it effectivel y ki I led the project. Some 100-
150 ca.rs w'ere compl eted n'ith hand-made panel s
and so J d.

The Gregoire design l4,as taken up bg Panhard in
the f orm of the Dgna 120 w'hich ]ryas quite simi lar
in appea.rance to the Hartnett. In theit enlarged
and mote streamlined fotm, the fhnhards wete
eventual I y absorbed i nto the C'itro€n camp and
di sappeared after I 957.

An attracti ve four-cql i nder tno-L itre vetston
of the Gregoire l4las praduced in France in limit-
ed numbers (250) bg Hotchk-rss up to 1951. Hart-
nett had aJso planned to market thrs two-litre
vers-ton along with hrs ow,n 594 cc flat tn,in.

l|'hen the Hartnett project failed, Hartnett p)ann-
ed to market Ge rman L l ogd ca.rs i n Austral ra (as
"Llogd Hartnetts" ) but stopped short of local
manufactute w'hen the parent Borgwatd compang
col I apsed.

Later, and before the Japanese set up their own
faci 1 itres in AustraJra, Hartnett estab li shed
the rVrssan /Datsun Bluebird on the Austral ian
mar ket .

Somew'hat ironrcally, the GM-H Australian "people'7
car", the Holden, has been replaced bg an 0pel
derivative, the (Holden) Commodore in recent
gea.rs, and now r ts agi ng GM s-tx has been replac-
ed by an advanced s-lx-cyl indet motot f rom ilrssan,
the stab]e which Hartnett established on the
1 ocal market. E ven today, the Hattnett i nfl uence
on the Australian automotive scene continues on!
It -r s i nteresti ng to spec ul ate on [he I i ght ,

technically-advanced, fuel-efficient, local 1g-
made ca.rs we ni ght now be dr i v i ng in Aus tra I ia
if Hartnett had been given even half the support
he des erved.

Sources.'
Hartnett, L.J. (1954). Big wheels and little
wheel s. Lansdow'ne Press. Melbourne.
Gregoire, J.A. 50 ans d'automobile.
Georgano, G.N. (1982). The complete encgclopedia
of mototca.rs . Ebury Press. London.
Polson, T. (1982). 1950 Hartnett Pacific HG.

Res tored Cars I'lo. 50 pp. 24-25. E -L . Ford Pubs.
flevrstead, Victoria.

Footnote: In preparing the above notes, I arn
particularl y grateful for the hel pfu) comments
and other information provided by the goungest
of 5rr Laurence's three daughters, l"trs. Diedre
Batnett of Melboutne. She advises that sorne three
Hartnetts exrst in Victotia, incl uding a sedan
held bg the State Museum. The .restored tourer
from ?ueensland r.s described in Restored Cars
( above ) . A sta tion wagon f rom ll'estern Austral ra
r s to go to the South Austral i an l"lotor I'luseum.
The ( Si mca ) -Gregoi re prototgPet w'tr i ch vva.s shown
a.ro und Austra I i a and reta i ned by Sr r Lautence,
-rs being given bg the fanily to the SA l'lotor
Museum. 5rr Laurence had an eatly Panhard,
model uncertain, and hrs late sec.retaty,
Leila Uilliamson had a "smaLl. greg Panhard" for
mana yea.rs.
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SpECIFICATIONS - Hartnett Pacific touter in Al d-

Make, Model & Year of Manulacture Hartnett Pacific H.G.'
1950. Prlce'when new (or approx.) 450 pounds.
Engine-Type Flat twin. Bore & Stroke 72 x 73 mm.
Displacement 600 cc. Max B.H.P. @ R.P.M. 19 at 4000.
Compression Ratio 6 to 1. lnduction System d draft Solex.
Electrical system 6 v. Engine number N61E. Clutch-Type
Single dry plate. Transmission-Type 4 speed & reverse.
Ratios-1st 17.58 to 1.2nd 8.79 to 1. 3rd 5.71to 1.4th 4.46
to 1. Reverse 12.68 to 1. Overdrive Yes Synchros except
low. Diflerential-Type bev drive. Ratio 6 to 40. Drive Axles
2 F.W.D. Gregoire Tracta c.v. joints. Steering-Type rack
pinion. Turning circle 30 ft. May be less. Brakes-Type
Girling Hydro-mechanical. Two or Four Wheel 4W. Chassis
& Body-of car cast alloy 5 pieces bolted together make
up frame and fire wall. Body construction Steel. Body style
Convertible, Chassis N umber 100-1. Suspension
type-Front 2 transverse. Shockers hydraulic. Rear
Gregoire trailing arm with coil. Shockers. Hydraulic.
Wheels type cast alloy. Tyres size 450 x 15. Weights &
measures-Wheelbase 6 f t 7 in. Overall length 11 ft 4 in.
Overall height 4 ft I in.'Overall width 4 ft I in. Ground
clearance 7h in. Curb weight 1,100 lb.
Capacities-Crankcase 5 pt. Cooling system air. Fuel tank
5 gall. Fuel consumption-Best Make claim 60 M.P.G.
Estimated top speed 70 M.P.H. Cruises well 45-50 in O.D.
Never pushed it past 60 but still had ioads to spare 7A
could well be possible. Details ol car-Paint type-166.
quer Dulon Acrylic. Paint color-Body Cashmere.
Upholstery-Type Vinyl. Color Cream. Design 2Vz in pleats
in centre. Paint Shop Name & Address Self. Upholsterer
Name & Address Self. Top material vinyl. Color Grey
(original). Wheels color Alloy with Brass and chrome H-cap
(Large). Brightware-Chrome Bumperbars and H-cap.
Polisher or Plater still original. Gauges type Hartnett
printed in centre Speedo Yes 0-70 mph. Oil Pressure light.
Fuel Yes, Arnps Yes.

4ss embl ed Hattnetts al4'a iting



Srmca Gregoite in AusraJra

Four-cg I i ndet Gre goi re prototgpe

Panhard Dgnas 1945

Hartnett with Datsun Bl uebi rd

Incidental lg, the Barnetts ' curlent fami)g trans-
port -rs a recent citroiln cx 2500, and theg belong
to the citro€n car club of' victoria. Anothet
e xamp I e of the Hattnett I i nk?

John couche points out how' c]os el a the spec if ic-
ations of the flat-tw'in aitcooled Hattnett match

those of the later (602 cc) 2 CV CitroEn' Check

it out.

Bill Graham-



For a reallg rapid exit fton his 2CV (straight through I

the roof! ), Rudiger Haug fitted an old Canadair ejector
seat. (Autocar 10/S/57). Right: Melb. Age 27/10/83.
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ON YOUR PLATE

St-rck with Robrn

brL t.o Ayers Rock

NorLon ( Pres. CCC [nJA )

( CUNBnRREL H I GHI^JAY !

: The 2CV workshop at David Gties's, Sun-,
BY 0 BBA I unch . Mech?nr cal s , f uncti on 2r-..9

failures an introductorq "ffi one we l, co

RAID 88: ACROSS AUSTRALIA BY 2CV OR SIMILAR! !

The Victorian contact l s sti I I Roger Btundle
at 88 Clarence St, Btunswick, 3055. However,
there -rs Aet another llestetn Australian contact:
I understand it -ts Ste wart Pekin* , Poss iblg
contactable via Robin Norton, 198 llestf ield St,
Maddington WA 6109, phone ( 09 ) 459 2435.
Locally, David GriBS, (03) 890 3265 rs a/so
trying to keep up to date on developments,
and has been punting a.round suggestrons as to
where the route might go. It sounds like there
will be substantial desert traveL via Alice
Spr ings in going from Perth to Sgdneg.

NEW MEMBERS
Wel,cOme to:

Brian GI"ADMAN

5/L Walsh St.
South Yarra 3141
ph. 266-2349

'72 Slrl.

Ron LAWRENCE and Hayden CHAPMAN

7 Poulton Close
Bayswater North 3153
ph. 729 464L

2 x LL5, 2 x B15

tlax Graham
P.O. Box 522
Bacchus I'larsh 3340
ph. (057 ) 67 -4LL6

| 54 L15

A fairlA recent phenomenon in Australia
Js the personalized numbet plate. A BX
Citroen in SA has "CITR]EN". f've seen
"FfZZf0" (someone who sooths aches and
pains? ) , and "RKITEC " ( bloke who des igns
houses qet it?). Former CC0CA President
Couche has recentlg acquired the plate
"DYANE 6" for prettq obvious reasons.
Thete must be heaps of clever, amusing,
suggestr ve ( ? ) plates around. Let us know
what good ones gou have seen.

for info. DeLails coming ouL soon.
! ) , olher SLaLes doing resl.



GEARBOX REPAIRS

Continued from Front Drive 9 (2), 2 (6).

Ithen renoving the mainshaft (84), other comPon-
ents - the synchro assembfg (19, 22), third
gear ( lS ), thrust washer ( 38 ) and locking key
(37) may well have been displaced. Do not be
djsturbed by thjs as thejr seguence of assenbfg
is readily seen in Figure 7 on Page 13 of Front
Drive 9 ( 2 ) . f,'asher 38 is identical to the one'
Jocated before the second speed idler pinion
(35), i.e. item (54). fn most cases, these washers
can be.re-used.

The locking keg ()7) js Partly relieved at each
end. This is done so that the keg engages the
innet notches of washers 34 A 38 and Prevents
them rotating reJative to the shaft and synchro
hub w'hen assernb Led. If the locking key ts danag-
Ed, it -ls probable that at Jeast one of the wash-
ers need to be replaced along with the key. Ihts
can be readilg drscerned upon inspection of the
thrust surfaces of the rashers both srdes of
each must be ftee of any citculat score ma.rk.s.

You nill notice that one face of each of these
yrashers has f out vee-shaped oi I gtooves cut into
it. ?ften a crac/< may be found at the base of
one of these glooves. Cracks mag aJso occut at
the corners of the locking keg rebate- fhese
cracks a.re not aJwags readily v-tsible. Therefote
rnsert the jan's of a pait of long-nozed Pliers
into the bote of the washer, ensuting that they
al i gn w'i th one of pa i t of gtoo ves . Now attempt
to open the Ja h's, so tendi ng to oval i ze the
washer and expose ang latent cracks. Repeat thrs
test with the jaws aJ -r gned with the other pai r
of gtooves.

f he Jocking keg .ts nade of mi ld steeI . f f a .re-
placenent Is not ayailable, a 100 mm (four inch)
nai I of suj tab le gauge wi I I do qui te weJ I i f cut
to length and sujtably filed to shape at the
ends.

Having taken the necessarg steps (new bush etc
see F.D. 9 (6) ) to obtain a ninimum diametrjc
cJearance of 0.04 mm (0.0016 inch) between the
bush ( S5 ) e;r the secand speed idler pi nion and
the mainshaft, the pinion (35) mag now be re-
fitted to the mainshaft. If c]earance Is Jess
than about 0.04 frfr, the bush maY "pick up"(gall )
on the shaft. If the cJearance Is much mole than
0.04 mm (i.e. mate than a Tust Petceptible "wigg-
Le" on ghe sha ft), it rs excesstve E- 9- 0- 25 mm

-ts ubadu see ea.r]rer comments-

Fjrstlg offer up the yrasher (341 ftom the -rea.r
( unthreaded ) end of the shaft, ens uring that
the oi I grooyes face towards the second speed
i dler pinion nhich I s fitted next, fol lowed by
a Celeron rryasher (3e 1. Now fit the retaining
(locked thrust) rasher (21 ) and totate it in
the nainshaft groove so that it cannot slide
back. This done, check the Jateral play of the
gear (351 bg jnserting feeler gauges between
the washer (34) and the end of the spl ined
section of the mainshaft where it accomodates
the sgnchro hub (22). The cJealance should be

between 0.05 mm and 0.10 mm (0.002 0.004 in. ).

TRACTION AVANT FOUR CYLINDER
ff. as js likely, the cfearance is in excess
of these val ues, a thic/<er Celeton washer wi I I
have to be fitted. The spring and plunger (20)
have not yet been fitted as it will be nec-
essary to tty several thicknesses of Celerons
unless you have access to a vetniet caf ipet or
a micrometer to help you sort through yout
stoc/< . f n the eivent that you do not have a
stock of washers to choose ftom, a washer of
sur table thic/<ness nay be produced in phosphor
btonze. Ihis maten aJ is aya ilable in a surt-
able extrus ion fotm f tom Geo. llhite 6 Co. , 527
Church 5t, Richmond, Vic. Tel. ( 03 ) 428 1462.

llhen the correct c/earance has been obtained,
remove the retar ni ng n'asher and f it the spring
and plunger. To refit the retaining washer, the
spring and plunger nust frrst be depressed and
kept down unti I the washer enc.roaches on it.
Ihrs operation can be a little tedious, and js
perhaps most effectively achieved through the
use of a feeler gauge blade of 0.15 mm see
F i gu te B. lli th the feel er gauge now removed,
the retaining washer having been slid fully
home, the washer then needs to be rota ted unti I
the plunger enters one of the splined rebates.
An audible click will be emitted when thrs
happens, indicating the end of thrs seguence.

Feeler
plunger

gauge hol di ng
down

35

{^-
--'2J

35

FIG. 8: FITTING LOCKED THRUST WASHER

The sgnchromesh assemb.ly ( 19 6 22) should be
disnantled bg pushing the hub (22) out of the
ring (19) bg hand. To avoid Joss of the Jocat-
ing balls and sprrngs (33, 32 srx of each),
place the assemblg in a plastrc bag or a cloth
fjrst. Any btoken sprrngs must be teplaced.

Inspect the synchro hub. Check the bronze bands,
the tapered surface of which a.re segmented by
series of flutes which must be more than Tust
shadow deep. ff wear rs excessive, ttg to obt-
ain another hub. The crests of the srx spJ ine
sectors on which the baJls run are subject to
track ing. Ihis tepresents no real problen, srnce
on assemblg it can be arranged that the balls
run on pteviously unwotn crests.

Reassemblg of the synchro assembJy can be done
with a modified sgnchro hub if you have one
which -ls only fit for sac.rrfice. The nodified
hub cannot be reused fot rts otiginal putpose.



FITTING SYNCHROMESH GEAR-

ToOL t\rR.3025 t5 MADE OF A ctrRoEN trRoNT \^/HEEL DRtvE "I|".(UTOXT 15 OR BrG tS)SVUCnnotrreSX
CENTFIE SLIDE MoDttrreo A5 troLLo\A/s. AtrTER MoDIFIC,ATIoN THIS PART CANNOT BE USEO
IN A GEARBOX:
!. AnrTe,aL pel:
?.1 q.

a,

-E{e- -Ejt rt- - Fr6 l1,_
-!-Toou MR.5025

GROOVES
z-

ROMESH RING
ON' TOOL. PLAC,E 6 9PRIUGS
tlt r){EtEt HoustrJcg . PLAce 6
BALLS IN GFIOO\/ES. PUSH
SYh)CHFTOMESH FIING OOlr/N
ON TOOL.

MBLY Otr
NCHROMESH RING

O0\, TOOL PUSH OOr /N
THE SYNCHFIOMESH
RING TO RETURN THE
EIALLS.

ONTI TOP
OO\^/N RING TO FREE.
Tbou.

Mark Jocation of hole if rePlacin'!
bal I s 6 sp ti nqs bg remov i ng band .

petajls of the nodification are shown in Figures enough length left that the two ends can be

9 - 12. An alXernative nethod which I have used gripped bg narrow-nozed pliers. The pliets ate
tequirei that the steel retaining band on the then used as a keg to wind up the surp.lus strip,
outer circunference of the sgnchro ring be re- therebg conpressing xhe sptings and enabling
noved. To do this, sXand the sgnchto ring on the fitting of the tetaining band bg carefu)lg
a solid surface, place a pin punch into one of s)iding it into pJace.
the holes which acconodate the detent springs
(j2) and strjke the punch so as to push out once in p)ace, the retaining band nust again
the retaining dinple in the retaining band. be secured. Place the sgnchro assemb.lg on a
Repeat this operation for for a7l six holes. stout piece of wood supPorted on a -"oJid sur-
,nce all six indentations have been relieved, face. fhe pin punch is used again to reforn
the retaining band can be tapped off. the depressjons jn the retaining band bg tapping

down over the detent spring hoJes. Before the
The hub can now be placed in the ring with springs are refitted, it wi)l facilitate the
ease. fhjs done, first the bal.ls then the subseguent punching of the depressions in the
springs are fitted into the holes. 5o as to band if xhe )ocation of at .least one of the
ensure that the balls and springs stag put, spring hoJes js narked with paint ot a felt
first pack the holes wiXh grease. A fabticated pen on the vertical face of Xhe selector fork
band nust be placed around the ting to enable gtoove adjacent to the hole (see figute 10).
conpression of the springs. It is inportant to cushjon the undetside of

the synchro ring when refotning the indentations
The conpression band can be fabricated fron an in the retaining band since repeated striking
enptg 825 g food can, cutting a narrow strip onlharA surface would "stretch" the band to
of tinplate about 5 nn wide and of sufficient the point where it would no longer stag in
tenqth to encfose the unconpressed springs with p)ace.

( To be continued )

Kenn Gi J bert.

-trqto-

CLASSIFIEDS
llanted.. Set of f ou r sr de wi n dows to s ur t
Liqht 15. Also possibly bumpers t o/rlders.

Max Graham
P. 0. Box 522
Bacchus Marsh 3340.
(057) 67 4115.



DRIVESHAFT REMOVAL
I{ORE LOCAL COI'!I4ENTS OH THE PUBLISHED METHOD:

See Front Drive 10 (l), Pages 7-9.

A. i:,'hen ref itti ng the shrms and covet plate
of the I ow,er suspen s ion bal I joi nt, jns tead of
using a lever as des cribed in the text ( second
Jast pa.ra P. 9), having to hold it, stand on
uout head to see where qou a--re putti ng t,le
sh jms, sI nPl y ttg th.r s jnstead. lss ume a sguatt-
ing pose in front of the slryIvel assenblg, ofl'er
uf1 the outer bea ring reta ining ring ( iten 9 in
trle diagrarrs of Page 4, a]so c]eatly seen in
I I I ustra-,-i on 3 on page e ) between the dr i ve
s!^taft and the Jow'er suspenslon arn-

B,J taking the wei ght of the assenr5J g with both
knees, the retaining ring can r5e sl-rd outward
anau from the geerbox, theteby wedgi na snu9l g

to hold the assembJg in srtu and Jeaving you
n,ith tw'o f tee hand-s (and knees ) . You a-re then
free t o see n',la t gou a.re doi ng !

:' . llhen ref itting these sh-rms w'hich wi 1l by
nofi, be quite numelous unJess gou are fottunate
enough to have new, bal I ioints, a lw'ays ens upe

that the ones fitted Jast are the thickest.
Rea son? Sone shjms mag have been damaged thro'
improper fittnent in the past and even though
rectified by tapping flat, they could strlJ
cause the total thickness of the uncompressed
stack to be a good deal greater than the final
conp.ressed vaJue. Thetefore, it Is likely that
as one secu.res the CoveI p late, the lowet sh.tms

nay shift srder+agts and become ttapped betw'een
the cov,er p)ate and the edge of the .recess i n
lower arm, especiatlg if a thin shim ts put in
Jast. The displaced shim(s) -result in a Jess
effective bearing suppott and of course more
damage to the shrms as above -

shoul d the sh-rms have become di splaced and
trapped, it -ls revealed by the plesence of a

gap betneen the cover plate and the machined
face of the arm after tightening. This Is tect-
if ied bg backing of f the thtee sc.re vs reta ining
Lhe ptate a fraction and -tnserting another shim

or similar into the gap and pushing until the
offendi ng sh im ( s ) moves i nto the p tope;. I ocat-
i on. Then reti ghten the screh's and techeck f ot
a gap.(The sc-re|4,s, shins, atm etc are cJearlg
seen in Illusttat-lons 11 6 12).

c. If attenpting to break (temove, ftee) the
lower ball joint without Lhe special puller,
a f ew' points are w'el I w'otth noting:

(l) This point also appJres when using
the specrar pul1er. Ensu.re that the cenLte
I i ne of the iack or w'hatevet suppott ' 

s

used is directly in Jine with the pivot
pi ns of the swivel housi ng. Fai J ure to do

so nag -res ult in not being able to break
the joint and almost ce.rtainlg the thread-
ed section of the pivot pin would be bent
and probably conpressed at the end'

(2) In order to attempt to iar the ioint
bg hammering the Jow,eI link arm, the mud-

guard on that srde should be Iemoved frrst-

(3) llammeting may iar ttte car off the
jack. For convenience sake thetefore,

erect a suppott of crrss-crossed timbet
(4x2 in. ) under but not in contact with
the c.radle.

Th i s -t s pref etab le to locati ng a Tack
stand beneath the c-ra dle, f ot i n otdet to
do so requ i-res the car to be ra j sed an

appteciable amount. This in turn creates
probJens as in ( I ) above, srnce fot best
ef f ect, it -l s advi sabJe to keep the car
as c]ose as possrbJe to rts notmal gtound
cJeararrce.

(4) You n,iJl find it inposs-rb]e to strjke
directlg upon the lower link (suspenston)
arm. Most people w'ill resort to Placing
a piece of n'atet Pipe o-r the like in the
vertical plane with rts bottom end loc-
ated on the I ow,e t arm cJ ose to the sn'i ve I
housing and then ptoceed to u'ol'loP rts
upper end with a sJedge hammer. The idea
seems good but the pipe will not be prec-
rseJy vertical . Etgo, the blon's are Jess
effective than theg should.

I w'ouJ d tecommend -r ns tead that gou get a

metre long piece of 37 mm (1 3/4 x 39 in.)
heavq waLL w'ater pipe it cornes in two
grades and place it horizontal 1g across
the Lowet arm, with the bulk of the pipe
extending to xhe -rear of the car '

You w'ilJ find that the rear end of the
pipe will comme up undet the seam of the
bodg below the srJJ. This -ls undes-l-reable.
Place a scrap of timbet, aPProximately
25x100x150 mm between the undetfloot and
the end of the pipe- The packing piece
of timber shoul d be placed such that it
contacts the underfloot at the seam nade

bg the floor and the fitewal 1, and straddl-
ing the seam . The pi pe sho ul d shouJ d be

srted near the seam, but s/rghtlg toward
the rear of the ca-r- The end of the pipe
will need to be located by another jack,
holdi ng it snugl g agannst the packing piece.

Thus set uP, the front end of the PiPe
should protrude about 15 cm ahead of the
Jower arm, Providing ao easy target for
the sJe dge hammet to str ike.
This configuration enabJes a ditect line
of f orce t,o act in a plane paral lel to the
centre I ine of the swivel housing, ds would
be done bg the specra/ pul let - Due to thrs,
it -rs likelg that the ball ioint will bteak
free on the frrst blow', given that the blon'
r s a s ubstan ti al one -

D. tl ith regard to the catdan ( i nner ) i oi nt, I
woul d r'emove it, f or al though it mag u'el I be a

long-w,eating part, rts life can be.rncreased.

This maq be done bg drsmant)ing the uni versaJ
joint and Icpacking it with fresh grease. llhen
reassemb ) ing, the c.ross sho uI d be frrst tutned
through I B0 o i . e. about one of the ioutnal
axes. This puts the drive thrust on the plevious-
1g unw'orked faces of Lhe journal s -

10

Kenn Gilbert.



REMEMBER WHEN-

THE BURBE
Illrr.,etrated
Catalogue
& Patterns
Post Free

;-t-

MOTOR PATTERN
is universally recognised as the
most perfect s'eatherproof
available for motoring, as it
embodies in its design every
essen t i al ch arac teristic th at
con tribu tt s to h eal th, com fort
and secu rity.

WET. AND WIND-PROOF
IVIade i n special clo th s,
lvoven and proofed u,ithout
rubber by exclusive Burberry
processes, i t efificien tJv resists
penetration by drivinf rain or
searching rvind, and ensures

. I u xurious \\,arm th rvh en the
temperature is lorv ; yet, orving
to its perfect self-r-entilation,
mainiains eguable and health-
ful temperattire;

VOLUMINOUS IN PLAN
rvi th extia wide armhol€sr
THE BURtsERRY can, in
exceptionally cold rn'eather, be
rr orn over another overcoat''1f,,ithout sacrifice 'of freedorn
or cornf ort.

DOUBLE.BUTTONING
fron ts preven t rvet or rvi nd
Irom getting through the
button-holes, and special wind-
euffs piotect the wrists and
forearms

TH E DEFEN,SIVE
and warmth -generating proper-
tie.s of THE BU-RBERRY are
enhanced by Iinings'of prooled
Check or silk, oI by tlre addi-
tion of detachabld linings of
light fleeie or soft leathef.

Etc?'.r,, Buvberty Garment
brars a Eurbc t !1, Label ,

HAYMARKET
S"W.l LONDON

ilt

BURBERRYS L"
I & 10 Bd. Malesherbes PARIS ; also Agents

rHE MOTOR MANUAL ]920.

RRY
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TTT E 7.5 CITROEN ON TE^ST

"."-"t-'-

i II{ BRIEP-

i fa.. tl9s.-TrxfE.
i nnOtIlE r Pour . cvlin&r
i wetrr coolcd 53 Err' bY

i co DB.r E53 c-c. R''B'

! -.gnco, SPler crrburettor'

i rnlrsutsstolf r Plrto
I "t"rc\ 

3 rPod 3orrbor
i rnd cndord &ivc to

: dtffenn+irl

i TquIPMETIT 'inclu&i 3

i L-pr, electric *rrting Nd
i hotlr' tPrrG whccl' hood

i "rtcr, 
rred fult Lit of toolr'

. 
""""" i

i Exce1lent Road' Perform- i
, "1" :--:. -^ :^ -- n* I

i ance of a David' Amongat i
3

i tne Goliaths of the Auto- ia
!i mobile 'World- 
rr--i

!
i.....-..--..

HEN the 7.5 h.p. Citrotrr s'as intr{uc,ed-:Y::
two yo&rB ;;; th;-*'it"t T""L?lead,.g::tg; ;i#;t fft .pt'i"i'p "t f tP sbjlit'i"l 

.ofI I t{) expregsll)el E('eDt'tcrErrl ..E * r''1r ry-

arr 
'"nsi* -;iil 

. trr.l- a splll :oy'..3p:3lltl 1i;arr 
'"ngi*-*'ilt, suci a-small torf'rrff'l3tlh lria

855 c. c. , to 
- 

fout *il,h satisfact'it ^ ^l^ o ooi o ,.ornfor.t -i,,?irLl;,&.iffi ;ri{ ;;;ii;d; chassis, comfort'-

able *,rrr'i";ei,,';e iff 
'lU" app"*en&ncos thereof

ittg i:'.i, i; E 
";"oi'r, i;e iu 1-u " 

ap p 
" 
*e D & D c os th e r e o r

ablo tourtng Pg.Iy, T: o"
over g,""-"ird-tai(a r,oaf s,
'"it" Hr:i3i tpgb ,r,d.rli\po b-{ 

". 
membsr- of the staff

or this jo,rrofi-;;i;;U-ei'p;q"? .'l:f id:":i :llllhilst

3' ilT; iiiffil Ts'"Y l ";:I:f ;I* 
"i;'ii 

j"ht
i"fr"#.;;,:""'d,'ili,# it eyen motu imfrrtan0, the

patte,-rn, whilst tb". foot brake.opellle1
ru circrllcnt -d--iil' trJimiarion a'nd the band

AN TNTERESTTNG 

- 
*:l;ml Um;i *:f"t'r,[[T",,*il'*r'i;;

CHASSIS. U."i ittod i" elbctiic starter. 
- electric horn, --lt.IJ.

plecc of tbo coil lgnitloa uoit rhowa rbovc. nagneto, and horizontal type Solex
ca

traversed.

Taken from Floating Power'Jan' I985

"TheLightCar&CYcl-ecar",1923'

ON THE
ROAD -

s ingle dry-plate Cutch,
d gLarboi witb cenbral
ono unit, t e final drivo
sod propeiler rhaft, thg
rotig Chowon geam, and

d i ffspsntial.
The wherlg a;re of the Michelin de-

tacbable type, shod w i
80 mvn. Miehelin tyres ;

-quarter-ellipbics qll ro
6f the worrn and Be/c

12

0riginaIIY Published in



TnD 7.s CITR(IEN ON TEST (eontd.).

Dower8 than to make Bltc
horr. itr mind that the
855 c.c.
q'h ilst
with a'When ono set! dorn'
beeomes evidint t,bot, it i
weiqht, ratio n nd 'that, 

t
arriied-it the mdst ratigfectory combination by very
eareful caleulation.

TbG rnoundn3 of tbc nr3rreto ir offcctcd by
rs erlcarion brecLct oa tbc ridc of tbo tiaio3
(c.r.. Notc tbo poritioo of tho jcncrrtor on

tbo forrud cnd oI tbc .rtDG ceria3.

test hill-Ashford-included in th: Ircndon-Man-
ehe ster.

ars 4ight ntluggle over thia-at
final hair-pin-on Beeond gear, brrg
id that tbe evera.ge ear duat per-
o 6rst. The Citroen was not ,"n-

cientl.y powerful to achie ve tlre more meritoriour
perform-aJrse, bUt, it, weat trp on its lowest gear, wrtb
Bn arn_ple margin of power, and wa,s restirted Buc-
ceeafully on the worst portion of the gradient.

In view of the f.act that such I rmall-power unit ir
fitted, it is not surprising_th"! a petrol-eonsumption
as lor a. 45 m.p.g. can be obtained, with a corre-
spondingly gg,o{ coneur,ption of oil, but these points
are well worth bearing in mind by those with an eye
to economical motoring.

f-""""" ""'-'-'i
I The Irong-stroke rr 5ioh.' ij - -- 

.^rr.ro srr.. \rav - llfl,vtle 
:! -....... .....-..-.....-:

A fact which mgy at firgt be overlooked in tho

the annual tax is alao a point worth bearing in mind.
We ha.ve two criticisma to ofrer : Tho 6rst centres

in the shape of tho Bea ounded
slishtlv to ht the back of , there-
for:e, frakes it rather di ild, for
rrhom, otherwise, there i

The second eentres in eorner-
di ther.

D

t
d

rcd, aud we undereLard ttrut
tlo manufacf,urera e,re favourably cougidering e
Ruggestion to thir end which we have made to them
direet.

838
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INDEX
Index to Front Drive Volume 9

An index to Vols. 1-5 appears in VoI. 6 no. I;
to VoI. 6 in VoI. 7 no. 1; to VoI. 7 in VoI. B

no. I and to VoI. 8 in Vol . 9 no. 1.

References are described below as VoI . no. /
Issue no. /page no. and are classified into
General , Technical , Specif ic l"lode1, I"lembers'

Cars, Events and Advertisement sections.

General:

Citro does P. I.
Citroenistes are special
No. I around Australia
Nunc est Bibendum (Miche1in)
Party time
Shabon Insurance
Take me to your litre

Technical:
Brake bleeder
Bright lights I
Clean is cool
Gearbox/ d:-ff 9/2/L2 ,
How straight is your Traction
How to fill your sump wittr water
Pits in brightwork
Servicing the Citroen Six (1948-52)
Some like it hot
Threads bared
Unleaded petrol and your Traction

CCOCA ACTTVITIES QUESTIONNAIRE

some of you may be curious about the kind of
responses received to the questionnaire on
preferences for CCOCA activities ttrat h'as sent
to members in I'Iarch. Vfell , here they are l

fiventy-seven usable replies were received,
eleven from country and interstate members and

sixteen from members in Melbourne and suburbs.
One respond.ent found the questionnaire form
inadeguate ald returned a four-page itemised
list unusual , but much aPPr.eciated.

Top scorers in preferences for activities
at meetings were films and technical d,emon-

strations E nearly half of all respondents
mentioned these. General technical topics,
such as how to recondition generators, diag-
nose faults, suitability of modern tools to
CitroerlS r etc . were mentioned, ds weII as

techniques applying particularly to Tractions.
Spare Parts and LiJcrary also occurred frequent-
Iy ten and nine preferences resPectively.

Activities other than those occurring in
meetings that were singled out most freguently
were Technical workshoPs (13), Sunday runs and
Garage crawls (g each) and activities with
other clubs (8) . Sr:ndays vrere usually pre-
ferred. The opinion hras e)'qPressed that some

country members would travel to such events
if enough notice were given and t.tre topics were
relevant (usually technical) .

As would be exPected, there was less €rI-
phasis by the more geographically remote
members on certain activities, particularly
those that ldere not part of regular meetings,
but the front runners, technical workshoPS,
demonstrations and films, received uniformly
strong support from both grouPs.

Country and interstate members in particrrlar
mentioned Front Drive in glowing terms, which is
gratifying, because the Inagazine does use by
far the greatest part of club funds.

A puzzl.e for the Conunittee, when trying to
decide what changes should be made to the club
activities schedule, will be how to reeoncile
high preferences with low aPPearance (f mean

Iow attendance) Ievels that have been e)qPer-
ienced wittr some events in the past, such as
workshops it can't always have been the
weather !

F'avourite comments: "Do not attend meetings
leave this to husband" (l{elbourne) , and

"Austraction should be more than 10O 200
miles from ttelbourne any direction would be
oK as long as you lot had to drive furttter"
(Queensland) .

We are grateful to the 20t of members who
took ttre tror:b1e to respond your detailed
corunents will be carefully considered by tlte
Committee.

Peter Sinunenauer.

CEA}.IGES OF ADDRESS

Frank and, Wendy Rouse are now at:
" Balbirnie "
Garfield 3814

Noel and Vi Camnpck are now at:
2 Parker St.
Hornby, Christchurch 4 ,
New Zealand.

Specific Models:

BX touring
Birttr of the DS

DS: first feelings
Dyane
Panhard
2cY
I1.5 hp Citroen Kegresse
1954 Familiale

Members I Cars:

e/t/ 4 ,

e/L/Lo ,

e/2/3
e/ 4/6
e/ 6/2
e/s/2
e/2/L6
e/A/Ls
e/3/8

e/L/Lt
e/s/Lo
e/3/Lo
e/6/8
e/4/4
e/s/ 4

e /2 /L4
e/ 6/LL
e/5/LL
e / G/Lo
e/L/e

e /6/L4
e/3/2
e/3/s
e / 6/Ls
e/6/ 4
e/L/Lo
e/ 4/L4
e/s/ 6

e/2/6
e/L/6
e/2/4
e/ 4/2

e/6/L6
e /2/LO
e/L/8
e / s/t3
e/ A/Lo
e/2/e
e/4/2
e/ 4/L2
e/ 4/L4

e/6/L2
e/ 4/3

L923 & L924 5CV Leigh_& Anhette-Mason
1935 Light L2 Shane Correa
1938 IIBL Gabriel de Figueiredo
L954 2C.r John Locke

Events:

AOI4C European t{otoring Show
Austraction 85 Echuca
Australia Day Cavalcade
CCOCA Camping weekend
CCOCA Concours
CCOCA Economy run
CCOCA t{otorized Night Hike
CCOCA Photo competition
Classic Car Show

Advertisements :

BX

2CV
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SPARE PARTS OFFICER:

Peter Bogle
35 Newman St
Thornburg 3071.
Phone: ( 03 ) 480 3560.

HOURS:

1Oaln 5.3Opm
Monday Saturday

PLEASE NOTE THE NEW HOURS FOLKS.
pf ease trg to -res tr i ct yout cal J s

PJease, oh,

Remembet, the name's not Atkwtight
open all hours.

to these houts.
and we'te not

NOTE: ORDER FORMS TAKE PRECEDENCE OVER PHONE CALLS.

At thrs stage, f'm doing a stocktake and a com-
plete J.rst of spares rs not aval lable for thrs
rssue, but I expect to have it fot next rssue.

0n" *ord of *rrnirg-. Some of the parts have
undetgone a pretty substantra I pri.. niX" e. g.
a set of dovetail rubbet blocks for the doors
-rs now $5A.50 previously theg were only $6.95
a set. fhis -ts the .res ult some 800 bJocks being
putchased sorr?e gears ago and thrs old stock rs
now exhausted. With the dollat so weak, the new
prices fron Hol land wi I I be steep.

Ihrs shols that moneg s@,pig and put
on the shelf (i.e. your shelf!) wiLL only appt-
eciate in value as those who putchased crown-
wheel and pi nions wi I I confi tm.

Again, those with 2CVs qte pJease forward
your needsr ds I'11 be getting a varietA of
parts in fot these models.

By the wag, f just can't Justifg the time to
chase up second-hand prrtt, so if gou need them,
pJease advertrse in the cJassrfreds in the nag-
az L ne.

Don't forget the fi tm' s motto:

Never fear !
Luigi's here,
llhen gou r noto t needs new geat !

(within the hours shown above! ).

Peter Bogle.
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Uontact:

Robin Smith
4I1 Glenhuntly Rd.
Elsternwick IIBS
( or ) szt 542e

l{indcheaters & T-shi rts
Designs: as shown inside front cov€!',
plus: Club design as on back cover.
Supply your ovrn windcheater or T-shirt
and we will print your chosen design
for $2.00 each, or
0rder a T-shirt printed from our stock
for $5.00.
tiftieth Anniversary T-shirts at t5.50.
PLEASE SPECI FY S IZE, COLOUR AND DESI GN

}IHEN ORDERING.

btindscreen Stickers
Club Emblem - $1.50

Cl oth Badges

Club Emblem in blue
background ' Il .75

Lubri cation Charts

Hi gh qual i ty reprint of ori ginal
Traction "0il anC Grease" chart r $1.00

M_etal Grille Badqes

BIue and l.lhite - $12. *

Front Drive Back Issues

CLUB SHOP

on white oval

Cost I1.00 each, plus
If issue requested is
good quality photocopy

Pos te rs

POStage.
out of printra
will be supplied.

Full colour Light l5 - 12.50.

ALL PRI CES PLUS POSTAGE AND PACKING.

NEW ITEM!!lt Z $S per set.
A nice gift for gour Citroen f riends. l'ou can
be sure they will apprecrate them.

I^,I NE GLASSES :

Now in stoek.
Elegant goldttcitroen, script.
Idea1 for Xmas.

o
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