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whic h was ca rried to t he hind end of the engi ne, a Ilr! 
coupled to a similar pipe on the tender. 

In the blast pipe, just below the 'Jluzzk was 1itted 
;1 rotary valve, which left a free passage to the hb,; t 
under all ordinarv circums'tances, but which ·could he 
turned so as to- partia lly close the ex ha u,.;t nozzle 
opening. So that when the engines were ,.;huHting, 
amI a ,;mall draft required on the fire, the blast could 
he a lmost shut off from the ordinalY hlast no zzi<', 
and lead through the 4-in. pipe to tlie teJlder. The 
arrangement is said to han' \\'orked \\TU, hut the 
5uccess of the apparatus as· a feed-water heater will 
be seen ' to have entirely depended on the ratio of 
shunting work to running 1I"0rk done b\' the eng ine, 
as well as upon the use made of tlH' dC\'in' hv th e 
enginemen in charge. 

(To be COf7tilll!cd.) 

'If fuel. c:tc .. are poinb -;" "l' Il-,'\'id L'll t ; I~ to reqll ir 
110 further indic lti' )Il . . 

.-\s applied tl ' l()como ti()ll. till' n' 1l1<l rka hle devel"I " 
rn('nf ()f till' light high-,.,p('( ,d IlH,tor \\'itltin the b ,· 
t\rent\· \"ear~, pri ncipal"" [or wad \·,", Iick~. It as rath,· 
()vcrshado\\"L'd tll\ ' mOlT ll1 :hsin':l nd "Io\l'-::,pced engin, 
fro m \\'hich till' f(l rl1llT \I'a" d l'r in'd , 11Ilt\l·ithstandin,· 
that the lattt-r ~t ill ()ccllpit';; a 11l1 ),; t imp()rtaJlt positi,, ~ 
amongst ,;ta tional"\" ()il eJl1.6Jlc;;, That the slow-speed 
motor has much to l:oml1lcJl(1 it is conclu,;i,'clv demon. 
,;tratcd 11\' .t he· fact of it,; adopti()~ 1)\' 'I[essr';. RustoJ: 
.\: Hornsbv l.d. for industrial locol11(1 tivt's of their 
munnbctlirc; and the practice of Cl firm wbichha, 

. behind it mnrc tha n a ce nt\lr~' of experience in gener;i: 
engineering a nd that has been ident ified with th, 

· intcrnal-c()l11bll,;tinn cng ilw since ' 187~, cannot h.· 
\\· itIHwt intt'rl'~t ;lI1d \'alu\' in t hi s c(l l\neni(Jn . 

'Ik~"r~. l~u"to n and 

-+_~===: __ ~ .I ,--[", 

(' 

1-Iurnsl)\' Le!: harl' 
prud ll<'c:d t hl' lucomn· 
tin' \\"hich is the suI>· 
ject of thi,; artick 
;\ i t It ~ Ill'cial referencl' 
to t Ill' needs of user' 
1'111' ; 1 ' light, tiexiblr 
:t 1111 pU\\"l:;'ful locom(,· 
tin' . capable of with· 
~tand ing rough se r· 
\in'. reliable and 
,.,implc in operation. 
a nd reasonably cheap 
in Ii:'st cost and run· 
mng expenses. In it; 
{)ut\l'anl aspect therl' 
i::, n{)thil\g "tartlingh' 
n{)\"(·1. i nd eec1, thl' 
;lppva ranct' uf thl" 
. , chassis" is not un· 
liKe that "f ordinarr 
~te;1111 locomotives (;1 
thi::, da,,~. v\:cept that 
"{)u pling i" d fectee! hI' 
;11\ interna l "hain in· 
st, 'ad "I' the usual 
<Ta n k,; a ncl rods. 

-.;d=;.::.:.:.=:=::::;:::=::;;::=;;' .. -........... _-;---...... 
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Thl' n1l> tur, together 
I\'i tit t hl' tra nsmission 
gearing, is located in 
thl' lIp pl'r casing. 
I\'hiclt, though prac· 
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AN INTERNAL-COMBUSTION INDUSTRIAL 
LOCOMOTIVE. 

W H .-\TEVER may be the futurl' o f the internal 
combustion locomoti\'e for main-line rail­
way working, there can be no doubt that · 

this type of motor has some ,;pecial a nd particular 
ad vantages where light industria l se rvice has to be 
considered. The immediate availabilit\· for service, 
complete elimination of stand-by los:;es, 'l'asy manipu­
lation by comparativdy unskill ed labour (usually <l1lE' 
man or bov), immunit,· from firE' risks. l'a,; , ' ,;torage 

ticalh dust-pro()f, is prm'idu l \\'i tlt largl: d()ors givin~ 
acce,;s t(l the moying Jl~lrt'" Thl' fra ming is stiffl r 
built of "tl'd plates reini()rn'd I\'itlt anglt' irons . Thl" 
axlcb()xl''; arC' l'\:ternal and arc supported h\' coil and 
leaf springs plan'cl ab()\"(, them . Till' bearings are " i 
gun metal IllJlbecl in mallcabil.' innl ~Iwlb \rhich ar~ 
tianged and slidc in Illachined 1'lJrIl blucks. Tltl' 
fO llr \I'heds ha" e st ee l t y res shrtl nK II n to rnalleabk 
iron centre,;. .-\11 thl' ",iweis are powl'rfull\' braked 
by hand , and :;and ma, ' be applied at need bY ;1 
foot leY( 'r in the cab. The buffing gear is clesigned 
to mcet as f~lr ;IS possihil' tile ra ther \I'id(' rl'qllirr ment; 
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commonlv found in rolling stock used on industrial lines . . 
!l1any interesting featmes arc to be noted in the 

motive and transmission units. As hinted above. 
the engine has a strong affinity to the "ancestral 
form" of internal-combustion motor ; a nd with good 
reason, since the simple. sIO\\'-mnning. single-cylinder 
oil engine can hardl~' be matched for reliability. and 
gives so much scope for largp hearing surfaces. massive 
fivwheel s. eas\' cooling. etc., that th e ac1<.l itional weight 
involved is of little ~ompnt. and is inclped positi\:ely 
advantageous for indust ri allocomoti\'es by furnishing 
a desirable aclhesion wcight. .-\ \\'icle \'ariety in com­
bustibles is gi\'en: petrol.-he,n·~· gaso line. benzole. crude 
benzole a nd paraffin may a ll be used. the consu mp­
tion with th e last named heing a bout ·65Ih. pcr 13. H.P. 
hour . To effpC't starting \\'ithout trollble fro m cult! 
it is customary to run the engine f"r the fir~t fe\l' 
r('\'vlutions on petrol. a snppl~' of \I'hie!! is carried in 
a sppcial tank providl'el for the purpose. 

The heel plate is a box-patt ern casting. lll a :,:,i\TI~' 
const ructed. hored and b CL·ll ~illlllltalleoll:,h' un 
unp machine to en:,llI'l' peritct alignmcnt ni' thc 
cdincler a nd a xil' lW<t ri Ilgs. The cy li ndcr and its 
li'ner form a separate nll'm';er (If clo5(·-gra ined cast iro n 
attached \'e r~' sec m c-h' to the hcd platC' and gnlllnd 
Interna ll\ ' to gi\'e a pcrfect fit for til l' piston. which i~ 
also gronnd true a nd fitted \\'ith ring:'. Thl' LTank 
..;haft is machined frolll a "olid -'tl' t·l forging ~lnd is 

carefully balanced. It is provided with very large well·­
luhricated bearings and carries two heavy flywheels. 
" 'hich are machined on faces and edges. Regularity 
of running is obtained by means of a powerful 
governor fitted with a clash pot to prevent" hunting. " 
This governor also controls the lift of the exhaust 
\'ah'e and so regulates the heat of the engine, thereby 
giving a considerable economy, especially with light 
loads "'hen using paraffin oil. For this, and other 
hea"y fuels. a simple type of vaporizer is provided, 
and an efficient carburettor supplies petrol, for 
starting from cold. Ignition is by high-tension 
magneto and sparking plugs, and a variable trip gear 
retards the firing moment at starting to avoid the: 
p()~sibility of back fires. 

Cooling is arrangec\ on the thermo-syphon system, 
the \\'ater ta nk being above the cylinder and requiring 
no pump or delicat e radiator of the kind employed 
for road \·chides. This latter is an important point 
fo r machin C':; intended for rough usage. The chimne?­
likc titting seen in th e \'ie,,'s is the vent pipe. 

:\ comjlactl~' dcsigned gearing system of generous 
dim en::;it> ns gi\'('s ~rpec\s of three or six miles .per hour 
at ,,·ill in eith er c\irec tion ; the power transmission 
from cngill C' to gears being by machine-cut spur wheels 
thruug:h t\\'o clutch shafts. from which the drive is 
ca rri C'~l tu the rear axle bv means of a double roller 
chain running in an oil ba'th. The axles are coupled 
11,' a seco nc\, and independent, chain. Speec\ changes 
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are effected by coil spring clutclll:'s. operated by ;1 

hand wheel in the cab, reversal being brought about 
through substantial clutches seen at the side of th(' 
reversing wheels. The arrangement of the gear 
controls, etc., is such as can be manipulated witll 
complete assurance by one man, the sight-feed lubri­
cators feeding the various moving parts being ab" 
u nder the immediate inspection of the driwr. 

Locomotives of this type are constructed for gauge" 
n£ 16 ins. and upwards. and II'ill readily negotiate 
curves not less than 30 ft . in radius . TII'o sizes of 
engine are manufactured as standards. the leading 
dimensions, draw-bar pull, and haulage capacity under 
varying condition~ of grariic-llt being set forth i 11 tIll' 
table below :- -

:\umber of cdinders 
Drawbar purl at 3 m.p.h. 
(;r05s load hauled in 

On level 
1 in. 200 
1 in. lUll 
1 in. 75 
1 in. 50 
I in. 25 

I l\'l'rall ,Ii mensiolh 
Height O\'I'I' cah 
Length 
\\ 'iclth 
)iett weight ... 

tons 

:'I'lessrs. RustOll & HUrIls!J\' 

10 H.P. 20 H.P. 
Loco. Loco. 

I 2 
80011>. IGOOlh . 

:;1) 7'2 
I" .j:z 
1:1 :lll 
11 2-l 
K IX 
:l ~ 

I; ft li ft 
11 ft. I; ill , 12 ft. 
3ft. liill , -lft.3ill 
-It tuns 5 j tOll ; 

Ld. introduced the"I' 
engines about seven years ago; and till:' numbt'j" 
now in service, II'orking unuer thl' most varied and 
arduous conditions, is sufficient proof ui thl' I'alll\' 
of the internal combustion indu,.;triallol.'lllllflti\'(, ;1'; ;111 

efficient and <'cnnomica l haulage agent, 

N"E ' Y CARS FOR THe DISTRICT RAILWAY. 

To cupe I\' ith till' rll,;h trattic the District Railway 
placed an order Jrlr one hundred cars of a ne\\' 
type some time back with the .\Ietropolitan 

Carriage, \ \ -agoll c\: Finance Compam'. Ltd .. the 
electrical equipment being supplied hI' the British 
1h(lmsol1 Houston Co.. Ltd, On page 49 we 
show viell's 1)[ the l.;xteriur and interiur ni one of the 
nell' traiir'r cars . the first f)f whicil lITre put into 
sen'icl' IIn Dec, 23r<l, laq, 

The cars are 9 ft , 13 in. Il'iele olTralL or I ft. wider 
thall tIll' l' arlicr tYPl', and the length, -i9 ft. 8 in" or 
8 in, mol',: , Thl.; extra I\-idth is obtained by making 
the sides sligllth' cUI'\'ed, and extending thE' bod\' to 
the full width cd the footboards , The nE'II' stock is 
much ]"( Il)milT than the old; there are no straps. but 
hand-raib clnd I'ertical pillars arc com-eniently 
arranged Ih'ar the door;; and open spaces so that 
~tanding passengers ma\' han' support_ The most 
Ilot icmb!e and important feature is the arrangement 
of the three II'i(!e slid ing double doors on either side 
Ili the trailer lars , These duurs are placed at equal 
IlltlT\'als anu are wide enough to allow t\\'o passengers 
to enter or lea vc the car side bv side, The exterior 
culuuring is " engine IakE' ." a nluch deeper shade of 
red than the old style of vermilion , The roof is 
arched instead of clcresto[\', Internallv t he lower 
purtions are fll1ishcd in a teak-brown sllade to . har-
1l1Onize with the colour sciwme of the upholstery, 
In the HOOfing the usua l wooden slats are replaced 
h\- linoleum, The interior metal fitt ings and door 
handle" are I)f FlorE'lltint; bronze, nickel p lated_ 
Special ,I ttL'ntioll has been paid to the lighting; . the 
lamp~ an' tittl'd ill artistic hrackets, and thl' light 


