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HOW THE AUTO-WHEEL ENGINE WORKS. 
AN ELEMENTARY ARTICLE FOR BEGINNERS. 

T YE majority of cyclis ts who _ an 
Auto-Wheel running alOlli the road 
h .. ve w~ry liulo idea. ,.. to how the 

engine works. Those who vis ited the rc­
~nt Show had an ellecllcn t chall~ of 
~tudying the "internal~" of the engiue 
by the :lid of the I5eCt ion~1 model which 
,,'U st.aSed upon tho Auto·Wheel ,wIld. 
1'0r thoH who did not have an oPI>or­
tunity of visiting t!J.e Show two illlI~tra· 
tions a", reprodueeU, showing the .'\lItO· 
Wheel in ~tions, Rnd I shall, in simple 
language, explain to the uninitiated how 
the engine worb. 

I ha \'e alwa~'s lI'ailltained that one of 
tlWl eMie!t methods of IInder6tallding the 
working of a petrol ougiuc is to boor in 
mind the action of an old muzile·loading 
!,"lln. Aflet 11 ahot had OOen fired, and it 
became neceMary to reload Lho gUll, a 
certaill quan t ity of black powder was 
p·outed (lown the mllnle of tho b.urel. 
On top of this a wad of paper or !imilar 
material waa placed and I.he powder oom­
I)reued tighUy with a lum.rod. About 
an ounce of "hot wu tben poured down 
the barre l and another wad placed 011 1.01) 
of thu.. In order 1.0 eJplode the powder 
and oonscquently 1.0' e"I>o1 the shot from 
tho bar •• '1 1I. cap Wa.& placed over 1\ lIipple. 
When the cap wu sharply atruck, :l. 
' park ignited the compreued po"'der, 
which immooiately delollated with the 
eff .. '(:t dersi red. 1'hi~ mcthod or operation 
i$ very clo~ly carried out in 1\ ()etrol 
engine, exc~!,~ that, in'ltead 01 black 
powder, we havo petrol va lIQur. 

A f{!fel'~nce 8hould now he made to the 
two dra ... · in!-"II which ilIu8trale lhilJ 
article. AUcntion should firllt be I)iven 
10 the pi~ ton. Thil is an eJcecdlll !l:ly 
'trong, hollow iron ca$till~, which i~ pro­
"ided with three lii~toll null's fItting Into 
grooves in Iho piaton. ,(,heac piston.l'ings 
are alwa)1 inclined to u lland, alld con· 
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aeqnently the piaton ia provided .. ith a 
\''''ry good acatin\: s\:ai nllt the cylinder 
w8111. 

A c\"OM tho insi~ of tho pi.l!tOIl run, a 
800rt bar, to which il attached the con­
necting rod. The other cnd of thi. rod, 
which can he cle.rly !leen, ia in turn 
connedt!d with a crank, which projects 
th rough I.he eraukcalll!, and to which the 
flywheel i~ bed. To Util crankshaft, 
;'l$ide the crankcMe (which in t.llil photo­
graph is, of course, !!hown in acclion), il 
koyed .. small pinion or oog, which in 
turn mcahea wilb a larger pinion Wig. 2) 
which dc1v __ through A IIhaft.-the driv­
in g chain sprocktlt. Wig. 1). Jcrolll hero 
the road wheel ill driv~n by A . hort chain. 

I have outlincd the oourw that the 
power takes when the pidon i. pnBbed 
dowllward$, and will now proceed to 
ijho ... · how thia is brought abou~. 

I t will be ohacrved by 1I. reference to 
Fi ll'. 1 that the pia\.on 13 practically at 
the lop of it! stroke, D.nd if the flywheel, 
whOch will.be observed on the far tide of 
tho engine, i, rotal.OO, it will take a 
downward COUrIC. We will snpposc, 
the.efure, that this flywheel i. rot.'lt.ed 
~Iowly, and cOlllequenUy tho pilton 
ata rta to travel down by th~ cyllllder. 
Now, it will be rOlldily Ilnderltood that, 
as i~ i. imposaiblo for air to leak up­
wRrd. pa! t the pil ton, a vacuu m will 00 
formed a t the to]1 of the c~'linder, 01', in 
other words, a. CUll· 

aiderable l uction will 
bo exerted 011 both 0 1 
the \'ah'cs, which are 
cl~rly marked in the 
pbolograph. 

TlIO exhaust \·all·o 
ia provided with a 
very .trong .I'rin~, 
v:h.lch p~,wents . It 
rUl1n 1l; off Its aclltll1s , 
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situated a very lImaU jet, which in turn 
i. connected to the petrol. Suction it, 
therefo~, eJerl.ed on thil jet, and petrol 
i! drawn iuto the ~ngine III Iho form nr 
a. very fine apray. It C$jl be reAdily 
IIndel'lltood, however, that pure Ildrol 
will not. provide an upiOOllve charge, 
110 it i. necClllat)' to mIX ~ir ... ·it..h it. 
Therefore, a .mall air hole i~ aitnated 
in the carburetter in order to dilute this 
petrol, and .cl provide A highly~xplo' ive 
mixture. 

When the piatlln travel. 1.0 tho cnd 
of iLl "troke, tho "llaco .bovo it il filled 
with the Ilelrol \·apour. If we oontilltlOl 
to rolate tho flywheel, tlll~ clankBhaft 
will pU6h thu cennccting rod upward_, 
,uld, uf coura.e, tho pislon will naturally 
begin 1.0 take all upward direction, too. 
The inlet ,·ah·e. which haa been sncked 
open by.tho piston, naturally clus", im 
IIIcdiately' tho auction ceaaoe., a",1 thn 
compreBsion of the pdrel vnpo"r which 
hall he~m sucked inlo the cylinder com· 
mellce. jutt u the bla.ck po .... der .... as 
oom~re...ied by the ram·l'od in tho muu.le· 
loodm/; 111111 I referred te. 

The pMl.on W1CII t",well tu appro:d· 
1I111.tclV thOl pos4tion which i. shown ill 
tl,o pholu~ .. rapb. It will be lInder~tood 
thd now the f,etl"Ol vapour ia oompl'f:llleCl 
to .. vet)' hig 1 deJ;ree, and oon.llequellth· 
ia of a more explo!ive nature. At thf. 
moment a ~plll-k JUIIIP! the poilllA of the 
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Fig. 2,-Another uctlonal vl~w, showing the 011 side, 

but the inlet vah'e i~ ,parking plug, t.hi. spark beinli provided 
from the magneto, which i. IItuated in 
frent of the engine. 

The magnetu it oC too intricate a nature 
to discuu here, but it may be 8IIid to be 
nn inslrnll'lCnt which pro"idea a H; ry 
strong electric current. Thi. current IB 

.cl IItmng that it " ' illleap acrOM an inler' 
vening "pace from ene point ef nlctal te 
IlOothel'. 

Fig, I. - The latUI AUlo-Wheel in iecllon_ 

Ilrovided with a \'ery 
ight apring, and the 

latter, owing to the 
""et ion elertoo by 
the piston, whieh is 
being: forced d?~'n­
W"MS, uI)tnl, gWlIlg 
free acaN tn lhe car­
hlll't"tlCI'. ~ew, in 
IhiA carbul'eltu ill When the petrol nponr ill "t itl 
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hir:h("~ point or romp.('IISion, this spark 
take~ plaoo u t1u~ sparking plug, IInd 
the pttrol ,'apon. is e.J;ploded j,,~t as "as 
t he I,owder iJ) th'J lI\ lI ~~lc Io.~ding gu u 
t ~ W lich I l)rc"io,,~ly referred. 

It will be seen that it iI illlpo!lliible for 
t1~ force of this eJ:1,iOlOioll to ellCapC (,' 
ClIpaod in any directj"ll exccl't by l'U~h_ 
jll% tho pi,uUI dO""II\\lIrdll, '" lieh it d~ 
wIth vcry great 10I'1:e. This force i, 
tra,,~mitlcd from the tup of the piaton, 
t.luwll the COII Il~~t ing rod to the crauk­
IIh/lft, through the mai n ,h-iving p iniun 
to the d.·jving_chain ~procket, !lud thence 
tu the "'heel. 

We will now $UI' llOIIO that the pi~ton 

u the piston tr:wolB upward. Ihe wa810 
gaSe8 arC for~ out do,," ~he silencer 
pipe to the ,ilencer, t hWl producing the 
po ,' pillg noiee. 

When the piston l1!aeh~ t he top of its 
d roke pract ,cally ,,11 t he wule gall ha~ 
Ill"!" c\m'r~d ou~ of the c>'l;" dor, and tho 
Uhall$t \'al\'o rctYfIlS t{) ,tll ""nL"'ll. T ho 
piston is no,,' rcooy to _,>Ok ill " fruh 
chars" of gas, which i~ does iI, the man· 
nH IllreOldy described, and we have 
"" rxac tly .i milar eerie;> 01 ol,c,,,tion. all 
before. n will thus be rca li7.«i how 
eminently .imple a pet-rol cngiue ill, when 
onc gi"ea it a litUo consid ~ ra tiol). From 
nn outward nppcarauce and I." Iho incx­
pcrienced eyu iL seems 10 be oo"'pli· 
caled, but ill reality is not 10. 

And now for a WOI'd on lubrication. 
In Fig. 1 will he ol.«rl'«l tho oi l reser­
'-oiT, which ia r,lled every 00 mile. . H 
will be ullderslood tha t when II,e cngino 
i . rUll ning at high IIllccd the piston i. 
r UShing up and down tho cylinder at ,. 
" ery lugh rate indeed, and, con>5r'l"~n(ly . 
if the AUlu·Whed is t<l wOL'k.llcccu­
'"l1y, this piston, ns well as olh~r lIear­
inj.;~ in the cngill('1 nllu;t he "fIIciclltly 
lubricated, eSl'cclal Y a ~ 11", "tHlon and 
cylinder heaI"'Q \'f~ ry hot , owing to the 
fhull ing gallC~ of the cX]llosioro. The oi l 
i~ led from t he Tt'oN\'ui . by a jlafi,Ugr or 
dl' c~ \" il\' 2) to the crnnkc(Ulc. '\ 8 IlK! 
end 0 the connecting rod d ill' into tho 
I"hricallt, Ihe oil i. flung a I o,'er \ho 
c)lindcr, the colUll'(llle'H~e bci,,!: that tit" 

O ur a rt ist suggeslS somt USts to w hkh tht A Ulo·W htel m ight be put . 

l,aR rC:lched the bo Uom 01 ih ~ttoke. H 
will h~ r""li~ed thnt the cyljuder is now 
full 01 A," niug ga8, which haa expanded 
to "Im~t ita lull extent. I ~ will he 
neceuary , therefore, to cleat thia burnL 
)(&$ out ollhe cll inder, and Ihis ill. where 
Ih6 exhaust ,·af .. ." which il allO clellrly 
mal'ked. cornea :nto operl,tion. At 11111 
poin t the exhaust vah'(! ie lifted off i t~ 
llea ting by the action 01 a cam, which i~ 
in direct communication with tbe Olher 
parts 01 the Aulo. Whed and works in 
strie t con formity with Ihe other opera . 
tion. of the engine. Th;. u haust ,'a lve 
is, Ih c~lote, li fted from i l ~ llea l ing, and 
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The beginner may now qU('$lion the 
HJ!6 of the nuts idu nl'lvhOj'I. T his is 
merely to produce a more e\'en acliun of 
the c1L!;ine--i" other words, it i . to pte­
w·"t. lhe machine IltQCe.>ding by a scrieB 
01 jerb. A Aywl"",1 rotating a t .. "ery 
h igh ~l' "!!(1 renden smoolh tIle up-a nd · 
down motion 01 the pi Blon , . nd e llable!l 
the 1att~r tu be car ried o\'cr the two dead 
cell tre8. i.e., when it renches the top of 
i~ stroke ami when i ~ ~ache8 the boL, 
tum. h will be realiud that a g reat 
amount of inert ia. has to he O'·crrome. 
~nd. <!Ou$eqneUlly, the use 01 , fI)· .... heel 
is h ighly neee.ary. 

I'orkillg pnrh Ill'C excocd ill)(ly wt'll lnbd . 
('al ed. 

I~ will lie undeutood that if th is oil i, 
~i"e" unrest ricted n QW inlo the crank· 
eallC. it would fIOOn all di..a~poear, 10 a 
5111l1 l1 acrow is provided (lhiB 11 ind icated 
in F ig. 2) in o rder to allow thios oi l .imply 
t ll dr ip into th" crankullC, in~\.cnd of 
nuwi ns.: in a ~ t elul y ~trell1n. 

H thrre HQ nnv poinh whi ch 
IIro not cl~ar to a ftO~pcclive buy~r r,f 
Rll Auto-Wheel, or i the\' deaire t o know 
more fu lly how it wor](!, I am alway! 
ready to anSwer any qlll·.tion~. 

A IlTorr ll. 




