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g Crank Chambar. Fig. 12 3% part section ol %erank

- Details of the Clement-Garrard Hiotor—continued.

Cylinder Cover.  Fig'11isa plan ™ view of the eylindor

cuver No, gor, showing the + #xhanst

3 valve striker Now 315" amd the “ assemiiling
cruss picce No, g3,"

Ground Joint, The cover i fitted with aground surfice
Joint. We have never liesrnd of a Beale,
bat should this ever seqttive ve. erindin in,

Bath sparking il viewing pluips must be scrowed e while

" the grq:v_ilin;r?-'. dime, of an infinitesinal elisticity in the metal
whatt the plips are scrowed in would ppoil the |olnt, Be
extremely carcful Lo remove every vestige of emery before

-'I:t'ilurl'liﬂing+

chamber No. 413" nod " ernnk case No.
444" showing the 7 10 1 gear hushes Nos.

45 and g46  The screw thread secn Lo
141-112 rght of the fig, 35 for the ™ comtact
brenker " plate to sirew on.

Flgova.

Contnct Bireaker.

Fig. 1y s an Mastratbon af
the Gamand: Maxfichl Centact
Breaker, ready 10 le ftied 1o
Cone Shah, ™

Thisform afcantact Lreakicr
has been speclally desipied ta
ovirranie e fanbts feanid iathe
pnifonity of these devioss,

- Flg 1y

i
151, Pe will lee macebieed| ﬂl-:_-:fuhl.lhnrm i""'ﬂ'i““ are enclosad is a -'lt'jl-'l-l'ﬂ.i Hisulated
chamber, this enzuring no ety sl pettiog ar gl poltts White the caim
itk i well Hairdeated,

and, . Aremg at break,  This tronble is avercomie by the very sharp atil pindtive

brgalt griven at the contact,  This g diohe iy tha Fsint 2o [rinigicy Licisg on

its dowmwind stioke alasy with the top plunger,  The top pluniper is suddonly arrcsted iy o [msitivie.
'r.lh;lnr witile the bottoin one is sl in inetion vtiniiring Hhe shiopust porsnilie honmes Lok, .

B, - Wearing of Platinum.  The platinmm ruim-: in this contact Toeaker hive
7 a diecl etion agains one anothor, w dle in the rembler blle by the
troubile i, noe side ol the platinum always wears awny first,  This I e o the viyving angles
t,-—m. winich the spwing blade takes up when pashol H]rr ;|-|-,_|..1I|.1.h1 1I|:,-.’1Jn|;|m“|-| tipged serew by Ui 1o,
' A wlpe contact amd tembler coll can be fitted if veiqiined. .-
Ath, Viltage.  With this contact it s possible 10 use o 2ol gicwuiolalor
tnstead of the nonl gvolis generally employed.  The ey T
£has the whole of the flat surface of platioam is always fn contact &t dice, not wne carne at first,
h'..l'il-ltml“'_r ticeting 5l over, anid the revese when e Dreak 1akos plaee,

Lubrication. This iseliccted by mans of o foed pump Gtted fnsde e back Lk, or
ot the Ll hamd shile of frame 1ank, | ; _

: Hie correct Jubricant i an ol of 2 similar character 10 Price’s Medinm Gas Engiue il
i ﬁn: usidd] Alotar oif I:I'I.I.Ell:lﬂl.'l.l i L h:‘.ur i visotems for thivse hinh.;ﬂgml et b,
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Details of the Clement-Garrard Motor—continued.

We mix a special ol called “ Garranl's Tigh Specd OIL" which can be msed oot only !
thrangh the pamp bat by mising with the peteol,  This was discovers] by ore af our stalf, and
after o muinber of experinments with varous oils amil sistores, the alovie ol wad dechlinl on, =
The proportion of High Speal O to p=tmol is ¢ ta . w

It 1% necassary to supplemoent i method of Tatudertion by oifing in the wmal way, bul only
agpmpfer of the uonal quantity 15 required, i :

This labrication can only be done with a sprav carbarettar,

Tt 1x alwavs hetter 1o over Inheicate than po o the other extreme.  “The emrect amount of
lulwication is ensily found aftera little expericnes,

Laubrication can be done fom the suldle. 1t i obvlossdy adviable te acesdonally empty *
the ciank case of the waste or spent ail, by means of tap or plig at battom of erank case and mﬁ
ot with pamffin,

Accumnlators, Wie supply two govolt cells with all these motoes, s thot there fa alwoys
ane cell in reverve,  These eells are each of 15 ampere hours capacily, and

zach shonld last joo 1o oo miles beloie requiring rechirging,

When eharged the cells shoull show 244 volts eacl, and should be recharged when the ¢
voltage falls to 1- b _

D ot Jel the cells stamd long whon dscharged, as this is the chief canse of the plates
sulphoting.

A good accumulator should hald fts [l charge for twelve months,

Pasitive, © The bitass serew on the Positive Pole of any teemmulator tends to comade,
the nepative one does vot.  The positive pole 1= genemlly coloured rod,

Clinrging. Iy is :Llw-qiu the lietter way 1o recharge accamnlators from an electrle
tight installabon with direct curreat,  [The altemating current is of no

\ it for s parpase,)

The correct way todo this & o get three 18-c.p. famps mounted on a3 beard aloag with a
pall wwrltely, ion conmoet the secumaliton up in serfes with the 3 lampa placed in parallel.
When connecting mp, test the voltame before the currom s switched on, then test apnin. I the
vidtnpre falls, the acouymaliator 1% comnes ] tpy e the wivmg poles.  Thisean Derectified by changing
e e over.

I5 i3 then advisable to mark the wires with the [+ positive and (=) negative marks, .

Tha aceaenlacar should'be charged until ff shows 2'6 valis wlile clinrging, and _:r,i wlion
dizoonnected. . ¢

TEehiarged in any other manner, care must be taben that the charging is sot Bore too quickly,
That §s 10 say ab not a grewter vate than 1} amps.

The eost of charging a C.-G. cell at Electrie Fight Ststions is osunlly half that of other
pecuimulaton,

Bleatelonl Connecllons,
F e

Low Tenglon, The el marked Positive goes 1o the Terminnd  mprked Postive (1) on
tha enil,  The lead from the nesitive teominad {—) of the Aceumulator
wes bo the Contact Plug Block,  From there the cantivaation of the spme line goes ta the Switch
vamitle (or py orher devioe that may B vaed) theongh the sabd switeh 1o 1the Haudlebar which s
nsmally termesd the * Mz The Terwinil muekisl T on (he coll froees Lo the Y Trembler '™ Gr
Caontact brdaker,  “The completion.of the Low Tensbon Clreidt fs from (he Jandle bee 1w the eam
in the Contact breaker throngl the = ATass,*
Care should be taken when clampiog engine i Trame, that the emamel b dened away a
wotiiet st Deseath ghe clipy so that good inetallic coatact s eosred for the low tenson Cirenit, or
n lﬂ.'-.."l'l:" of covercd eahle Tram any quirl ofienpine (o handicla :Iiiq, 5

High Tension. M om e enil should ba cannectal to the positive termfaal on same oiid
ol the eodl,. e sinets bermilnal el of el duesi b= connectel hr- ihe
"-|'|r|‘.1.'i:l.|. 1.1fli|."]_i Tt i b 1he 5]1,1[5;En~l: |r1|11:, o

Sparking Plug. The sngle end of the el consects stenight to the Sparking. Plag with
the thivk fieilicesd calile, Ehe caritol oo scraw el aue wp tighidly) whitn
atlaching wire.

Worie —The wiring i always cortoct on o moching dedparehed from the Works, Tt Is
therofure advizable ta jnake n carclfal note Fir iatire telorence, ol the atschment: of each wire,

3 i
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" Notes on Driving, Kit, &c.

-
L

Starting.—Have [ turned on petrole, pnt in contact-plug after *oponing!’ handie
switely t Ia vy inlet vilve frea 1 engine s st hiove Toilisl or pateolled the (iston. theoogh
the plug?  Almost every driver has lelv undone one or mise of these things at some time and
podalled an {or his fipsei y

Carburettor.—In the Targer chamber there #5a cork Mont baving nstem with a conical
valve an i, When this ks just right, the proper level is malntaieel, whan oo light, motor s
wek ot o wpenids; but fully effective when at high spesls Wihen too hc:u'i,' the petrole will
Lk by alelppiog through the secomd chamber.  1n the socoad chamber is tho geraying tabe,
willy o very fm: hole through it shoald i be suspected it this is somewhat stopped upy, e
hiotiom hexagon plug may be withdeawn and a fine wire pissed up throagh e e Jiol,

Handles. — The forward handle serves the donble functions of advancing the spark and
alsa propplog open the exhayst valve,  Of the rear 1.1.1&1', th right hand is the * thimttls " which
opemtes an the misture just the same ds the = regultor ™ on a steam engine.  The lelt linale
operatel of the strength of e misoere or tay Bo callsd the mixtore vanator, k-

Light Running. It is clear thit a motor hat will o up a steeo’ incline has genorally
moge vivver than nesd be axpeaded inongood peopartlon of the joorey, therefors we run what
locenotive drivers call ** Hnked nps™ we throttle np ather fine, gt the mixture on - the wesk
shides, Bue still keep the spark well advanced], tho mator will pare conteatodly at a fine rate of
spees] and keep splendidle cool, then when the liil comes we have a motor in fine form (o
gronwil on il ehranile oo Teel for the Test mixte.

2-specd Cear, —With the z-specd Gear, however, we can often let the Motor mmn right
aver The AT theoiiled and cut down, by deopping the gear down and going alinhe more lowly,

Flect eleal—When stopping «lame remove the Contact g, and thus avakd mnning
iy YT ilectrical everpy v acchdant of l'Il.l.'lII.IHﬂj::. i

Yitlves,» Thesa shonld st b tosched (sevond  pasadng w itk petiole ol for
clenminel nnless ther 15 a0 loss of compre=siom,

Flywhesl, -~ thisshookl ever-be tilien off, grent care mus be faken o screw dpothe twa
ks thogoaghly tighe, or the Key inithe Flywheel sill b ddestroyald anal pecliags damage tha
Vs o the Flywheel,

Kit, — it are peeoimmenield o make a0 clhcking ™" of thisde own § mios flll.!m‘ﬂ"-'lﬂiﬂi-l
steprpetaes cun il be aveided,  One'sattenthon & oflen abeorbed by the Motor Kit, and the
Cyche 1L gots fonipot o,

Cycle, —Homp, Repair Ohathir, Spannerss Ol Can, Uape, Map, Cotpling Pinand Not for
I b i

Motor.— Petroln Adilress Book, Gl Piaper e Emiery-cloth, spare Spacking Phig, sparg
Pl Mook, Pill Bax of Resin, Small Yolimetre, !1‘||:-|:|..'1:L| Motor Spanmer, or i Movahle
Spanner to take Inrgest nuis, Trrmscrew, Pochat Knife and & Dade of Dlices

Belt Driving.—The belt must be arffle,  When pothing: better o availalie, --5:I:~a.1viin.g in
cadtor ol ogoeod. but It s argued that castor oil i nltbmatele somewliae destenctive 1o the
leather: but since our boelts are ko inocost, they disrezanl thie. A Detter matemal is bell
luldin W con send iy boxes of If}ih T braln will vlies fliae wesldl whien 1 alnek, Tl a
Tt peta covercd in dirt, muall, melallic mbbings, &e., the hea seay (o neimove thesic s to
Wotwist it (1 a twisseid Belt) and sernbit with bot mn!'p povder junl vale winker, let it et nearly
v e sdeces it aeakn with duldsbs | poredimtaly, [ eanshi ll_l A Very vero min siOcm e
cretor oil and resdin or tha emergeney, and thiat o8 soon as possilie, T will tilie you thiroagh
anvthing  Shonll a twhided belt show o lepdency 1o ju over the side of the helt pulley,
anhook it and reverse it i thik does not coee it miowist e Belt sl revere the tadsting,

Heating,—The C.4G. Molor is well within the size where alr cofing s suecesafnl, it does
pok overhdant o e oy {rrar, fum] J1||h.p'n:hm of -ll'rl."l'ht'rilhll CoLn Imli'ﬂll wilh 'I'F_F jﬂﬂl_‘hlﬂ the
cmigture” mther 3t a shnde too wenk than othérwise, it is when too'strong (hat overhiEating.
inkow |1|.'.|.|':|:'L asel a fallimg ol in power @,
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The ‘““Garrard”
Two=speed Gear,
Chain Drive, and
Combined Belt |

.and Chain Drive. AR 1

FUE ideal drive for s Motor Cyele 1 cortainly by means of o chain bt this methad has
not proved satisfactory when nsed direct in the ordinary way owing to tha effect of (lie
sheck communlcated 1o the ddor, the injury

done to the engine, und the LTl W On
the tyres, theosgh Lhe posdtive drive
In designing our chain drive we hnd these dsalvantoges Befors g, and we therefore

incorporated 4 twouipend peae working on 4 couriterbaf, in which a compehsating dovice talim
up e shock of the explosian,

The twaipain] pear i o odificatlon of the San and PManet pinring, and sivis on (e
low gear a Free Enging, that i, on the low gear the bieycls cun be propelled iy the pedlals
widhout driving the engioe or throngh tie engine

The advantages of this arrangenent are elwions, ns on descending Jong Hills, (he enging is
stogrped and elficionily coolod,

The change of goar i :'ITm:mrI-h{ a Band pcting’ apon a deigm connected wilh the gone,
anc worhed by a lever faed ontho tank, :

The metlicad of starting np e Motoe Cyela b as follows

Tho lover of the two-speed pear 3 palled back as faroas it will comi, e mackine
Taimig. ot s preopotliog 'iisl:u an undiniary oveles, When the eidie b conlors. ”
bty seated o losw ks Impetss on the mnichine, pash e lover vight frwnad,
This tzoses the Sy whes 4:-II enging o dnem wand, anild the ililer eloses lis
ughaust and advaness the spark by pusihing front deht hand fover [orwirl
Uncler the impala of the enging the pear deam aliys and alloswn the ohgiio tokick
frcam hibgh 1o low geene, ihe shoel af the hl-l.lﬂllhﬂ | g alanrap L] ‘Ip}- tliis =1 |'|1_|'|-iﬂ;.|: ol
thes alrum inside the band,

s When the engine is vinming smoothly, F.:u the genr laver back o the first’ or

atarting position, angd keep it there nutil (e spexst 19 fourteen or Bifteen il an
Char, haur,

High LE fster pace o recuived puih the giear Jovier farward, which [mmediuely beings
e the bigh soar into uperation,

The gear b w0 arvanged as 1o pive 8 difference of 235, or aurndio of 6 ta ¢ nmd
Retled ol - Svels, Thio differencs bebwren the gears alwiyn reaviing thie nfvimny, Dt 1 Bse ratio
Hear, ean b sreniige] aocording tothe diirice to b Ellblen oo the sok bo b dine,

Mt sapiies of & numbier of cor Triends we e o maling o eopabination of ¢
Combiped  clsbin and bedp ilrive |n conjmictom with iha Ewersendd gesne  Tnd s Ly 3
Brive:  chain is wsial between the engine anid tworspecd gear, il o bl Dsthoom) tha
d feoar e T K whicel, L

=}
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n wall np to ivaliler work, amd will weklo any readonali

Press and Various Opinions.

L ]

From ** The Queen.™

! With the Twospeasd Motor Goar fitted 16 the- 20, p, Olemant-Gareand cngine (his motar
L- Bl ity s, whilbe ihe sery long
wheel base gives steady and easy manning,  The capabilities pf this engine are surprising.””

From the Technical Editor of ** The Motor.'"

ALy Bitade * Clement-Garrard * motar is stil ennning fine; the power and efficlency of the
little thing is warivifons, 1t dashes ap hills in fine style, sometimes i scems g0 povecr il thnt
itis all T ean do ta koop tlhie spood dowsi,
it Have ghvea up riding my ordinary machine and come to bisiness every day on the
4 E.-E:.' otk 1 ean rely upon i 1o sncli an extent ; Bow i tht for motor Bicyelou coming (o
stay 2 :

* Yoarn faithlolly,
"B A Hiwe,™

From *The Clarion.™

"1 have now the smavtess Hithe motor-cyvele that ever [ have thrown mysell noross. 1
e a feather-melght compare o with e ondivary machioe, and if it only hettpes proingg Tika i
goes fust now | shall be satisfied. 1 recdvind it from e railway station, nnd withont any
trials, I rovk some potml an boand, gave ey a peeliminary ran, =0t the Tevers, amd, hetgha !
aho was off, and never stopped untl home was rechied, thirty miles away,  Upehill shie goes
better than ever ‘| hive been taken before, but then e mcchine complete B8 not over solb,
ns agnina the tzolb, of the ordlmary motor-cyela,  This 18 the* Clement-Garened,!  Noat asicl
smart-Jooking,  The englne parts eome from France, and ase hoilt up at the Garrand M-
facturing Cov's peemises in Nivmingtam, . The cycle is Bited with & Moslratnm friog whoel
i comster b sl Crabbe font Teake,  The whoeks tro shod with afin, by s, Ullnelir
mator-cvele fyres. By slmply thmwing the strap loos from (e puillisy whisd 1he cytle ean
l.'-'J‘l‘I'I‘Ij' 1_H.I‘ Plhlhllﬂl.l at |1H‘I¢ AW el mklod ||u||r. z i ||.|l'l'l..' “-i”_I ”"!: I'."!'..II'I- _1."“””;;“_ 1 h!l-\'“‘ ikl
neesded mEdnal power yet. Sho isa-dandy.

I iy man wishes o teat tlie mechs of 4 mptordiiven, vehiele, bt Bim ke i aeoul
Lancashire tervitoey— Doy, Wilten, Kamdsitom, Chorley, Rawienstall, et These are tha
j_l'.lllﬂ'm;'h b resi itk meriin 1Ol youur oo o eyele  Aboiminnlile stiichies af i wayn, il
cimbing extmordinary, Shocks sinil bumpw and bair-rmising eseapodes—these all come in as
a miatter vl cotrse,  Thetw aee fines whien b5 W sanHesly fmposadbbe o deive o eyole ai bl
My switchis shook on or 'off o seones of ecesdonn, and ofton it was policy 1o fake i the
engine allouerburs  Now | kmow shiat some of our Cladion Olals. have o it wpowith when
2::]7 take their Club ciuns, A novestinggoooged Tor gy feasber weisg bt metos eyele |b wan gieat,

sothing came mivifs but a beokon wive from o terminal,  Sudls an awkomn] Teenk) toa.
Biddelon by the cuney cosirig, amd Banl w locate, 1 posn foand o Bury copposmilh o pob 1t
right again; and Tt coit mo s Now | would Lle my Clement-Garvand nny whens, "

The S.0G. Co., liirmingh:m;. say, October 6th, 1003.

T e wrel g LT R Loy oy |1r|-||=.|'-1 Lo whnli i il |:I..|1 C Nesmone el L
Ader vighen temths" hand seae Tt dhves 1wl =abb G rion amd. s Isesater thoe wisen 1 fiesn
ol At | Dswve penac el consiivhmahly over go milos paer Tiaee ol thar aven wil HIY st o i
secuil mnlile oed over the Taak whoel Bl o tamilemn,

R. W. Woodforde, writing in the ** Motor," May 2oth, 1903.

- Bmiag reinelors ware kg for the oot of vimmbng o imotor o b ol LTI} L W LR
Clement- Garrin| oins 23 miles oo aplag of i aembont S5 miles s endlon Cost alsoit s
miles @ penny o luleleating el aoomileg a poniy. Spessd alsnt o mikes an hour,  Thin littli
vasgging weill il poeedler amd gemsemger at alant 13 o 1y sides o Toue (laverge) whh pas tap
noiely glodnd,  Mylengine lues fose ron i 1 oo smilos aned gives s iraailos

. A Steawzon, Louth, vith July, 1903.

** Tho atggiore st 0 Bdgliby sotiafietory, 1 e do 1o miles i go minees, widels [ 1hink ey
pcest] foor au smal) e lyine, "

1

.
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Erom J. H, Williams, Birkenheasd.

v Moy that T have given the litthe Clememt-Goarraed mitor whas | conddiler sallicient wie
1o bir ablo o offer an opinion on 1, U v e plevines noagdng thae 6 his given avery
citlalactinm, . Tha énslioe B certintnly i cdli=lisnn  Llsan l::il,fll:Fl."'Lll.H'lL s e as -u||:h:'-|l 1%
eomcorne]l. T have fonnd this moter constlorably Frter than other of greser s and g
At leaizn fomd woek mnmghip U eonsider there ia nothing o leat the A | L e

From 1LE.05, Clayton, nr. Manchester, 15th August, 1903,

T have riddin the Clement-CGarrasd 4-hop. motar for aver 500 miles amd 1 have nat had
vher sighitesn teonble it b T Nias eloabud all il biBs b Do dodne 1o witlonl palilanei aml
iz very {05 on the level,

o | pn Do Vore o Morerambe amnd Dack on ome gallon af ]1-r1m'l."

From South of England Cycle Co., Southzea, 28th July, rton3.

e engines we have hal have given universal sptisfaction, in fact e wriser hasg triced
mhiond mkes, Tme e 2 p Clement Goeran] kniocks spots aff anythirgs we have el

Erom T. W. Fawns, Brechin, znd May, 19o03.

o Many hanks for vour letter of goth ult: Tl muule the alterntion yon sagzest, | can
new gt iy apeed from 6 1035 of gottiles an hoar, | ave il trfads of a few stylsh of moor
cyclis, but 1 wonlil not eschange my Clement Giveraril for iy of them ™

From B.0., Nis Majesty's Theatre, London, azth Sept., 1003,

“ Pipring the seasan T have been riding one of your 2-hp. two-spead motor hicycl=s, anm
I am more thian plaased with e magnificent work [0 will o, Lately 1 hava fittodd o T
(8 e (8 FOA amd 1t bt entine entonrize o watlonil a pwotoest at '-IH:IL"-I‘- ':;'ll.:|!*i|']:l1!|;{ Liy
uiy bl W sixteoma spoad ke, Toniist complimenl yonh oa thie gramd woek pal inta it

From J. S, Atkinson, Scarbore’, 15ih Sept., 1903.

1 take the opportunioe o jufiem you bt my Clement-Gartind imotor cxveld Is piviag:

win evey watinfaction, and tian § Gl e iwospeet goar anid chain-drive T drealy inprove
the grie ki,

Fram 1. Hateher, ast Tlam, 7th July, 1903,

1 have two of the o Blup inoters aml T ot e they st Pest ek pnistars for
s d owoek, eapeaially Bictiy e uma ten gny amcrtigsl Ll tradfic of Temban,™

From 1,1.C,, South Wales, 27th July, roo3.

= | T moww Ta Tas mites with A fovecar, with peiinger selrhing 1ol e anid! the fast;
e iiTes with Solte of Foguage oo the machine s cddiiien. Tl | thie 2 il s [ hanil
PO o s P o™

From H. Gordon Tidey, 3, Pentonville Road, London, N,
June 16th, 1903.

o Whilur welting et mo w0 cemgridulito ying ol yone e el L Dl o
expericnce of mntor eycles bedore, but your linthis mtochine seems-eqqueil o amything, o [ilaee
mean Tl thee alighipisse vpoalale watli 5.

Bristol, June z9th, 1903,
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