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la~ Cl's of diftc r('nl t hicknt•s:.;cs or mt~lt•rial t hnt.. is 
parll) in~ulate<l. No heat marks arc loft. on the 
:.;nrfa<'o between the two Rpot weld:.;. 

'rho dQuhle t.ransformct· twin ~-<pot. welder has Lwo 
2?-~VA LransformorH, ott.ch wit.h primary tapping~;, 
gLVmg twenLy-!lve vnl'iations in the secondary 
volla~c, and as the casin~ of cttth transformer forro1-1 
t h o scconcla•·) , flu-x loses nro t'<'<luced to a minimum. 
All manually operated controls nnd switch~ct\1' ar<' 
operated at the low pot e n tial of 25 volts. Oil­
immersed contactors, with c·ontncts c laimed to havt• 
•~ long life, are provided. While the we lding tips of 
tho lower transformer £u·o stntionary, thoso of t.lw 
uppe t· lranc;formor aro movt•d downwards by pnou ­
mf\ tic pressure, and aro bala ne· NI l o givo n. prossu t'<' 
which i:.; indopondonL of tho longLh of tho in.dividun.l 
wolcling t.ips. foot-opon1.tcct pnewnatic valve is 
u Rod for controlling tho n utcbine, and when the pr<'­
d otcrmincd preRsur <' hns bC'Nl applied by the we lding 
lips the primary circuit:.; of the transformers aro auto­
matically c·Joscd. Vat·ious types of gear can ho pro­
Yirled for controlling the dumtion of tho weld. s \H·h 
nq the ma.l<cr's " N.P.C." patented automatic curi'CIIIl 
conlrollet· or a special timo Rwitc h. 

J . AN 0 11. M c L Ant•;N' LTD. 

'l'lto principal exhibi~ on t ho :;Land of ,J. and J-l. 
~ l oLaren, Ltd., of Midlmul Bngino ·works, Lee ds, 
<·onRiRtH of a s hip's emorgcmc·y gon cll'at ing sot, eo m -

THE ENGINEER 

"it 11 t~ designed out put of 30 b.h.p. tlt 800 1·.p.an. 'I'hc 
fil'ln il:l aL<>o exhibiting tt l\1C'I. .. are n -::i. L .l\L fottl'·t·ylind<•r 
nuwino ongine with Parsons rovorso gca,r and hand and 
<~ IC'<'lr ic sta•·t,ing nquipment. This unit has an output 
of 25 b.h.p. n.t, l 250 t·.p.m. tl.tHl a bore of 95 mm. and 
tt st roko o f 125 mm. Tllo gear i~ des igned to give 
e qual s peeds ahead a.nd ustont. i\ twin-cylind e r .L.M. 
unit of s imilar d esign has a designed outpu~ of 
20 b.h.p. at, 1250 r .p.m., with n bore of 105 mm. and u 
Kl r oko of 150 mm. All tho ongin<'s above referred to 
at·o eq uipped with ('.A. V .. Bosc·h fuel pumps unci 
Rtomisers, and SC'VNHI of tlw units ar<' cle monstntt r d 
in Rctual operation. 

TaJo: HA.PlD MAONt~'J"'' LN<: 1\'I ACillN t~ COMPAN\' , L·ro. 

Onn of the exltibiLs of tho .Rapid Mttgnott,ing 
l\hwhiue Compan y, L td .. of Lombard-streot, Bi r·­
minghnm, is t.h e soptwat or i I lust rated in Fig. 3:l. 
Thi~:> d evice is esp ecially int on d('(l for· the enanwlling, 
chin a and carthenwtt.ro t mdC's. lf l he mate rial from 
wh ich enamelled iron w ttt'<', pottery, o r sani ltuy war<' 
i;; made contau1R small pttr t ie lcs of iron, a speckled 
tLppcar·ance is found in Lho p a·oduct. This separator· 
IH designed to n •move lhe:,;o particle:,; of iron. Tltr 
mttlC'ri t~l. iu its liquid f01'111 , i~ catt.~ed to run down 
lho c hute. Strong mtlg n otic· btu·s a rc s tretch ed acro:,;s 
Lite c-h uto and a r·o not only serrated in t ho direction 
of t.hoi t· length, h\.tL ttt·c• a lso provide d with v<•t·tic·u l 
d ivN't on; also !\orratc•cl. ll is found Umt fine• pM I ic-11'.~ 
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mtlgnot:,; is t umed on, i" magnetically raised l o the 
position s hown in the engraving. On the current 
l>oing switchNI off t hn " bridge " " collap:,;es " a ncl 
HWingH into a posit..ion which diverts the flow of t.he 
fluid away from t.he pttth of the c lean ed liquid into 
tt ~ui tablo rocopttH'IC'. At. in tervals, of course, Lho 

FIG. 33- M AGNETI C SEPARATOR- R A PID MAG N ETTING 

cw·r·out i::; t.urncd off in t hi:-. mam1e r for· " \\ ushin g 
down " and Lho tLULomat ic n.c·t ion of the c·ollapsibl~ 
hridgo mal<e::; t h<' device practically foolproof. Tho 
rnngnct illus tmt C'cl in }•'ig. 34 is ah~o exhibited by 
the (it·m. It is u:-.cd c:-.pecially fot· the t<'s ting of 
hra::>S !!Crap And ot h or m tl.to rinls, a m ong whic·lt t ltMe 
muy hC' C<'rlain qunnt it iC'H of ferrous matoriuls. The 

FIG . 3 1 - 87 B .H . P . M A RIN E E M ERGEN CY GENER A TING SET- M C L AREN 

t)J'Js ing t1 ~lC'Lu.ren M.J>.B.i\1. t y p o fivc•-cy linde r c•n ginP 
with n d<'Rigned output. of 87 b.h.p. at 1000 r.p.m., 
"hi<'l1 is c·ouplcd direc tly to a. Laur<•ncc 'cott and 
EIN·t romotors. Ltd. , 60-k\V, 220-volL cnclo:.;N l 
n•nt ihttc<l t,yp<' D.C. genC'I'tttor·. As Fig. 31 shows, 
t I H.' sol is mounted on a fttbricat eel steel bed-plate', 
und it is c·omplotc with ai r· s ltwting gNH', The normnl 
out put ttbovc' m cntiom·cl rofMs to tt sen lcvC'l pt't'­

for·mtlltc·o n,t u t c mpet·atut·o of t;2 dc•g. F ah., hut 1 h e 
pr·ov is ion of u. large' ntditLtot· tmd ft1n makes t,hc sot 

FIG . 32-30 B .H . P . T WIN · CYLINDER ENGINE­

M C L AREN 

M l l t ttlllt• r or tropical S(.' I'Vi<·c•s. The ou g iuc follows the 
sh1ndnrd l\ lcLaren pru.c·t ic·CI nnd opc•rut<'l-l on the prc­
t·hnmbcr· combustion syst e m w ith (' .. \.V.-Bosch fu<•l 

• 
tH•mps and atomisers. Tlw <')tinder horc is 135 mm. , 
"atla a :.;t r·okc· of 200 mm., and tho fue l consumpt ion is 
0·47 lh. JH'r h.h.p. hotll' nt fulllottd, the corn•sponding 
luhl'ic·uting oil cousumption hc•ing O·O l lb. p t• r h.h.p. 
hour. 'l'ho luhricat ion syst <•rn is of llw latc::>L forc·cd 
fc•c•d t.ypP nn<l spla:-> h lu h rico.tion is t·c• licd upon for 
t ~~~ tu bric~"~>Lion of the c· y li ndc•r wltll :.;. Another ongino 
s hown 0 11 tlaC'sltlnd, which we illuHLa·ato in Fig. 32, is'" 
t" in -<') lindc t· unit of the snnw l y p o and climc:-n~-<ion~; 

of iron tWO pa.rticulal'l~ aLLnH'lcd 1,~, Lh c c dgm; o f tL 

magnot. and the sol'l'ation~-< c reate a numuo r of s u<·h 
rdgos and the re b y inoreaRo tho m agnetic effect. Tht' 
divorte rs, of course, hy obstr ucting the flow, l)l'ing 
each p tll' t o f the liquid into c·ontact with thC' mt1gnct ic 
~urfaccs. ~o that it ~hall be thoroughly "sC'nrchcd .'' 
,\l the bottom of 1 h e c·hull' 1 hl'r<' is tl •· c·ollapsihlc 
hridgt'," " hich, " ll<'n t he• C\llTt'n t ttcl uat ing t ho 

FIG . 34- TES TING M AG NET- RAPID MAGNETTING 

pt·csonco of t ht's<' mat orials, of course, t\llt'l'li the 
vttluc of the s<·mp t o an extent <lependeut on its 
amount . The mag n e t i~; s upplied with a length of 
fl<'x tln d has a s \\ itch m o unted on the hand grip. 

( 'l'o be t'O~tlittued.) 

L. and N .E.R.-'' The Silver Jubilee'' Train 
- . 

AI) alroatly aiulountcd u\ out· t•olumu.o;, the London a nd 
'orth-EaJ~tern Rad\HLY wrll rntroduco ll.l:l from l)opt.­

ombor 30th, l !):J5, a fou•··holll' son i<'c bet.ween London 
(King'11 Cross) and Newcal!tlo, Llw drstunce being 268 mrle>1:1 
aml induding an intonuodiato stop at Darlington. Thn; 
I r·ain hm1 hoeo named " Tho Si lver Jubilee," in colobnt Lion 
of H . M. King Goot·go's LwonLy-fivo yom·~;' roign. 

Tho fo llowing obSOI'Vt~LionR Ol\ Lho s<· lledule nnd on tho 
do!!ign of tho en,gino and trnin htwo boon supplioct by tho 
L. ond N. t::. Railway Compnn). 

'I'» ·~ Tl ~~~~ 'J'A Ul.l ·'. 

'I' lit• lu~~:h t\' orugo ~;pood t•an only b o marntamod b) 
r·unning at.lugh spood~; uphill, and rt u; not anticipated thn.l 
1t ''all he necessary to r·un at oxt•·a high speeds on the 
fallrng gnJ.Cirents. lf tho !!peod of uphill runnm~ on IL 
20 milos s<:~ctiou can bo increased from 40 to 60 m.p.h. n 
Rtwing uf J 0 minutes ir; roalisod, but. if tho Kpeod of downhill 
r11nning over 20 milos iH iucroasod !'row 60 to 80 lll.p.h. 
:3 mimrtos only is saved. J•'or Lho 2(i8 milo1:1 fr·om Nowc111:1t.lo I o 
London the tWOJ'age spoocl inc·luding u. 2 minutes' 11top 1\l 
Du.rlington ill 67 · 07 m.p.h. 

l•'or the 36 mrles from Nowcustlo to D nrlrngton 40 
minulo:> as a 11owecl and the a\ orngo speed i1:1 only 54 m.p.h . 
This lower averngo s pood IK owing to restriCtions 11f 
25 m.p.h . through Dlu·ham and t.wo otho1· p ermanent ~pN•cl 
rC'~h·i<,tions of 20 m.p.h. owing to c·oll icry workrngs. 

J•'o•· tho 232 rmlcil frorn J)arlington to Lonclou I !11'! 
mmutos only is allowed, or 1\l\ tWlii'Ugo 11pced of 70 · 3 m.p.h., 
not.withstanding t.ho HOH•ro spC'od rodn<:Lion1:1 I hrough 
Yor·k, Solby, and P eterborough to 11), 30, a nd LO m.p.h. 
rospocLi voly. 

Dota.i~ of t.ho milot\go, r·u11J1ing Limes and KpeodH ·~r·u 
giv<•n in t.ho tt~blo on tho noJ..L pngo. 

F1·om a doso umd) :1111 of tho tuuings it wtll be &"on thut 
lugh !!peod uplull iA tho foattli'O of the schedule. Jo'or 
rnNtunco. over the 29 miles' HC<· tJOn from P et01·borough to 
<.:runthttm, wtt.h its long l'tl!ing gradient of 9 mile~;, vo.r·ymg 
from 1 m :WO to L in L 78, 2 q minute:~ is allo'' od an rumwrg, 
but; in t.ho o ppo:>i lo di•·ol'l.ron lho t.imo allowed i11 onl) 
rodured t.o :N: minuLos, lho spoods hou1g 7 L · 3 t\Jlll 7'J · 7 
m .p.h. rospoctivoly. 

~'l' ltJo;,\ M l.JN I N U. 

Hccognising that 1 ho power· required to ovorconw tho 
nir l'OSi1-1tanco on l he fr·ont. of the engine aL 70 m .p.h . lt> 
upproximately 50 P<'l' l'enl. grouter tha n that required 11t 
60 m .p.h., it becomes nocossary to fucilitato the runnmJ.:. 
nnd rn the intorestR of c·oal economy that the front. of tho 
cn~ino should bo strcomtmod . 

'L'ho form of st.roamliurng to gt\'O the bet>t results on tur· 
r·rnfL is not. necessarily t.ho most suitable for o. t rain or 
moll>t' car. The n ose of t.ho airship or t he fusoluge of tlto 
nor·oplnne iR nlwuyR pointed c\iro<'tly into t.ho wind whut· 
<W<'r itll diret'l ion. Trains and nu·ing mot.ot· rnrA have to 
follow ll track, and tonsoquonlly the air flow owin~ to 11rde 
windll 11-1 o lmost. nlways moro or l<'ss on one quarter. 

An cxleudod mvoRtigntion ltru> been made into lo1·<t· 
moti' o s i ream lining from three aspects : ( l ) roducmg tho 
head resistance; (2) lrftrng tho stoam and Arnoke; and 
(:J) minim1s ing tho drNimhanco of tho atmo:~phoro a longHtde 
1 he tmm. A "111<1 olhor thl\n a head-on wind ca.u.sos on 
nwronso 11\ pross1u·o on t.he windward sido of tho ho1l11r 
harrol, b\lt also inducoH l\ reduced air p rostmro on tho ) (•n 

sido, und this partial vo.cuum dra.ws tho steam and smolw 
down into it, and tonds to obscm·e the lookout;. If tl10 
loromot.ivo front end i~; d osigned with a vorLical wodgo 
front le piorco tho atmosphere by parting iL to t ho sides, 

• 
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L . AND N. E. RA ILW AY-" IL VER LIN K " STREAM LIN ED L OC OMOTIV E 
MR .. H . N. GRESLEY, CHllW MECHANICAL l+:NOINEER 

t ho s ide wind effect is aggravated and the tendency of the 
steam a.ml smoke to drift along the boiler ban·el is increased. 
Then, too, considerable disturbance is caused laterally and 
this i!J felt. by passing trains. 

For th£~se reasons Mr. Gresley decided that the best 
fonn of front end was a horizontal wedge, as this would 
ra~1se an upwardly rising cun en t of air to sweep past the 
cl11mney and along the boiler barrel top and hy its velocity 
would assist in carrying the steam and smoke clear over 
the rab, besides a voiding any lateral displacement of the 
atmosphere. The running boards were given the form of 
an aerofoil for the samt=~ reason. The form of streamlining 
adopted is very similar to that incorporated by Monsieur 
Rugo.tti in his high-speed railcars in France and in his 
rac·ing motor cars. 

Tln: LOCOMOTIVES. 

Fotu· engines are being built for this service, the first or 
which has been named " ilver Link." 
Th~ streamlining of the fmnt end covers over the 

smoke-box front encl and doOJ". In order to give nrcesR 

elements are of the shor t loop t~pe and extend to within 
9in. of the copper tube plnte. 

The whole of the boiler barrel and fire-box is insulated 
with mattresses comprising five layers of " AJfol " foil 
and l~in. mesh wire netting. The outer covering is steel 
sheeting, 16 S.W.G. thick. 

The boiler is fed by two injectors, that on the righL-hand 
side of the engine being a Da.vies and Metcalfe No. 10 
exl1aust steam injector, and that on the left-hand side a 
live steam under -footplate injootor. 

The thr~ cylinders are each 18!in. in diameter by 26in. 
atroke. Each cylinder is rast as a separate unit, the 
exhaust from the outside cylinders being rarried to the 
blast pipe base through a cast steel saddle. The piston 
valves are of the narrow rim~ type with ring control. The 
valves are 9in. diameter with a steam lap of lfin. Each 
cylinder has its own 5in. diameter steam pipe fro.m the 
headet·, and special care has been exercised to make the 
exhaust passages smooth in order to reduce the friction. 

The blast pipe nozzle is 5tin. diameter and is provided 
wit.h a jumper ring or the t.ype introduced by the late Mr. 

thrust washers and with a special vacuum locking o.ppn · 
ratus is provided. Bowden wire 1s used for the sand gear· 
and cylinder cock controlM, BR well as for operAoting the 
whistle, the latter being of a special type fitted imme­
diately in front or the chimney. 

Bucket seats are provirled for the driver and fireman. 
and to eliminate back draught flexible rubber roofing iR 
fitted over the gap between t.he cab and tender. In addi ­
tion to the usual cab fittings, a Cambridge pyromet er aml 
Flaman speerl racordrr are also fitted. 

The tender is of the corridor eight-wheeled type and iR 
equipped with well and water scoop. its rapacity being 
5000 gallons of water and 8 tons of coal. It is fitted with 
standard Pullman vestibule and buckeye couplers and the 
back is rounded to conform to the shape of the rarriages 
to which it is coupled. 

The principal djmensions and ratios are gi,·en in a table 
and weight diagram on the next. page. 

THl': TRAIN. 

The train, whirh will be known M" The Sih·er· .JubiiOC'," 

Poi11t to Poi11t JViltagt~. Running Times and Spuds, Neu•calJtle, Dnrlingum, J(ing'li Cro6R. Point to Point 111ilwgu, Running Timts and Sp~eds, King '11 C'ro8R, Darlingto11, Neu•ra~llr. 
--- --

' -
Distance I P oint to point. 

from StAtion. 
Newcastle. I Tim!'. Distance . Speed . 

fill'S chains. 11.m . I llrin . i\liles ch'n.'l. :M.p .h . 
Newcastle {Cf'ntrnl) • • . . . . .. D ep. 10.0 

fi :l!l B irtley .. . . . . . . . . . . . . P as.'! 10.8 8 5 39 41 .2 
14 :l D urham . . . . . . . . . . .. P as.q 10.1'1 10 844 5 I · :) 
2:l 18 Ferry hill . . • • • • . . . . .. P as!'! 10.28 10 !) ll.i !i5 . t 
:Ill 6 D a.rlington . . . . . . . . . . . . Arr. 10.40 12 12 118 64 · 2 

D a.rlington . . • • . . . . . . .. D ep . 10.42 
41 21 F.yrbolme • • • • . . . . . . .. Pass 10.48 li 5 15 !l I · 9 
!lO 20 Northallerton . . . . . . . .. Pas!'! 10.55 i 8 79 77 ·0 
5'1 0 Thirsk • • • • . . . . . . .. Pass 11.1 

I 
11 7 60 77 · 5 

69 2 Aloe .. • • . . . . . . • • . . Pas.'! 11.9 8 11 2 82 · 7 
80 16 I York . . • • . . . . . . . . .. Pass 11.19 10 11 14 67 · I 
94 2 Set by . . . . . . . . . . . . .. Pas.'! 11.33 14 1:l 66 59 ·1 

108 11 Shaftholme Junction . . . . .. P ass 11.45 12 u 9 70 · 11 

Distance P oint to point. 
from Station . 

Time.l_:>istanl'e. L~peed :_ King's Cross. 

i\liiPs rhains. p.m. i\lin. Mile!'! ch 'M . )f.p.h . 
Kin~'s CroRS •• . . .. Dep. 5.30 

17 !i4~ Bat eld .. . . • • . . . . Pass 5.4~ 18 17 54! !l8 !) 

:11 7:lJ Hitchin .. Pas.q . li.59 ll 14 19! ~~ 7 • • • • • • . . I I 

!l8 69f Runtingdon (North) . . . . Pass 6.19 20 26 76 80 8 
76 29 Peterborough (Nort,h ) .. PasR 11.:36 HI 17 :l9{ tl fi 11 

105 36t Grantham .. . . . . Pass ll.fi9~ 24 ~ 29 7{ i I :I 
120 8t Newark . . PasR 7. 1 H 12 14 !ll~ -'I •) . . I • ~ -I :.18 49~ R etford .. Pas.CJ 7.27 15& 18 41 71 -I 
155 77 Donca.ster (Central) . . Pas.q 7. 11 J.j. 17 ?73 -4 'l 

~ . I • • 

160 16 Shaftholme Junction .. Pass - I" 4 4 l!l 'S"l r: I • .) . . . , 
174 25 Selby .. Pas.~ 1.66~ lq 14 !l ~'I tl . . . . I • 

188 1 I York . . .. Pas.~ 8.9 12! 13 IHi uo 4 
199 25 Alne . . .. PaRS 8.20 I I I I 14 60 ·!I 

112 30 Doncaster (Cflntral) . . . . . . .. Pass 11.49 4 4 19 63 !i 210 27 Thirsk .. Pa.q_q 8 .2!) !J I I 2 i:) . r; 

129 57f Retford 
p.m. 

. . . . . . . . . . .. P ass 12.3 14 17 27f 74 · 3 
148 18f Newark . . . . . . • • . . .. Pass 12.19 IU 18 41 69 · 4 
162 70i Grantham . . . . • • • . . .. Pass I 2.32 13 14 5 1! 67 · (1 
191 78 Peterborough (Nor-th) • • . . .. Pas.q 12.56 24 29 7t 72 · 7 
209 37t H untingdon (North) . . . . . . PasR 1. 12 16 17 39t 66 · U 
236 33i Hitcbin • • . . • • . . . . .. PasP 1.33 21 26 76 77 ·0 
250 52! H at6eld . . • • . . • • . . .. Pas~ 1.44 I I 14 191 77 · 7 • 268 27 King's Cro!'ls . . . . • • . . .. Arr. 2.0 16 17 54.£ 66 · 3 

218 7 Northallerton .. PaR~ 8.31) li 1 60 -- fi I I 

227 G Eyrholme .. Pass 8.42 - 8 79 77 0 . . I 

232 21 Darlington . . .. A:rr. 8.48 () I) 15 !i l !l 
Da.rlington .. . . .. Dep. S.nO 

245 9 Ferry hill . . .. Pa!>l'l 9.3 l:l 12 68 fi9 :1 
254 24 Durham . . .. PaRR !UG 12 !l l fi 4!1 · ~~ 
262 68 Birtley .. . . .. P aRR 9.2:! s 8 44 (14 · I 
268 27 Nt>wcnRtle (('t>nt,·ul) . . • • .. A rr•. 9.:10 i !i :19 4 7 . 0 

---------- -
Overall speed 67 · ~7 m.p.h. Overall Ppet>d 67 · 07 m.p.h . 

to the smoke-box t he sloped front plate is divided into 
t.wo parts, the larger hinged at the top lifting upwards 
and the lower hinged at thE' bottom lifting forward and 
downwards over the buffers. The>;e doors are operated 
from the ground by a handle on 11. rross shaft in front of 
the Amoke-box, the lower dool· overlapping the top rloor 
when closed. Inspect.ion rloors have heen provided a long 
the sides of the engine to give arcess to the different parts 
or the motion. 

'I'he engine is a three-cylinder simple expansion 
" Pacific " type locomotive with an eight.-wheeled tender. 
The boiler p ressure has been increased to 250 lb. per square 
mch . The grate a rea is 41! square feet, a new design of 
fi re-ba r being used, giving air spare openings equal to 
!i6 per cent. of the grate aren . Part of the grate is arranged 
to drop. The ashpan is completely welded and the design 
gives a fr ee air flow under the outer s ide bars. The boiler 
barrel is made in two courses. The first course is parallel, 
!lft .. 9iin. outsirle diameter , the plates being *in . thick ; 
the second course is conical, having a maximnm diamet,or 
of 6ft. Gin. and is of plate iin. thick. Tho distance betwee-n 
tube p la tes is 17ft. llfin. 

The steam collector is a steel pressing integral with the 
dome, t,he steam supply being taken through a. serif's of 
!in . slots cut in the top of the barrel plate. The fire -box 
IS of copper and, including the combustion chamber , is 
IOrt. l fin. long. The throat plates of both the copper box 
and of t he outer casing are each in one piece. The copper 
wrapper plates are /,in. thick and the tube plate 1 tin. 
thick. 

The regulator is of the double-beat type a,nd feecls into 
a IJl&in steam pipe of 7in. diameter. 

The superheater is of the Robin!!on t ype, the forty-three 
elements being expanded into a ra"!t :iteel header. 'l"hf' 

Cburclrward on the G. \V. R ., to relieve bark p ressnre when 
working the engine at a long <·ut-off. 

The piston and rod ar<' c·ombined in one forging or 
B.S.S. Class " C " steel. The connecting and coupling 
rods of nickel-chrome steel a re similar to those at present 
fitted to the ordinary " Pacific " engines. Forty per cent. 
of t.he total reeiprorating weight is balanrerl at the wheel . 
r1m. 

The valve gear is of the t·ompany's standard type, in 
which the outside valves are operated by means of 
Walschaerts gear, and the inside valve by the Gre.'lley 
gear incorporating a system or ~>qual and 2 : l levers. The 
valve gear throughout is fitted with ball and roller bearings. 
The maximum cut-off is 65 per cent .• at which position the 
valve travel is 5fin. 

The coupled axle-boxes a re lubricated by means of a 
Wakefield six-feed mechanical lubricator and Armstrong 
oiler pads are used in the axle-box t rays. A Wakefield 
m echanical lubricator is also nsed for the lubrication of 
the valves and cylinders, one feed being p laced in each 
steam pipe and one on the top of each cylinder barrel. 
The two lubricators are driven from one return crank on 
the right-hand trailing crank pin and the gear is fitted with 
ball bearings throughout. Four oil boxes, each with nine 
syphon feeds, lubricate the valve spindles, p iston -rods, &<:. 

The locomotive is fitted with the vacuum brake. The 
three 2lin. diameter brake cylinders are arranged to 
transmit their load to one main shaft and give a total 
brake power equal to 86 per cent. or the adhesive weight. 
The brake shafts are of forged steel, the brake arms and 
levers being electrically welded. 

The front of the cab is vee-shaped and provid£~s an 
exceptionally wide angle of vision for the engine crew. 
Rt=~vl."n~ing gear of the \"t> rt ic·nl l'l<'rE'w type fitter! with hall 

is 3fl2rt. long and consists of Reven vt=~hirles. thE> format ion 
hf'ing as uuder :-

Third-cla.qs brake }A . 1 1 { . . . . 
Third·class corridor rtwn IIIN • . • . 

Kitl'hen car Art.ir ulat(•cl 

:10 Af'Bt M 

42 RE' I1! " 

48 !!Pal~ 
28 R<•l\l :< 

Third-class restaurant rnr } . . J 
First -class restaurant rur l 
Firat-cla!ls semi-op~;~n } . { :lO Rf'RI!'I 
l<' ir:<t·class brake Artll'llll\tPci 2tl Sf'AI'< 

The t rain is vestibuled throughout and has a totAl 
seating capacity of l !l , tho tare weight being 205 ton~. 
The hodies of the twin articulated vehicles and the two 
restaurant cars or tho triplet set are each 56ft. 2!in. long 
and !lft. wide, whilst the kitchen car or the t riplet s«>t 1s 

45ft. 11 in. long and 9ft. wide. 
The exterior finish of t he t rain is a distinct depart nro 

from t,he company's usual practice. Instead of the 
Rtandard varnished teak, tho bodies are panelled in No. 16 
gauge steel and covered wiLh aluminium rexine, tho 
cornices, door and window facias and bottom beading 
being in stainless st<.'<'l. Ext e•·ior projections have bean 
reduced to a minimum, and in order further to reduce tlw 
air resistance a skirting has been fitted hetween the bogies 
extending from the bottom of tht" body to within lOtin . 
of the rail. The spac:es between the articulated f'nds or 
the vehicles have been closed by means of a speeia l rubber 
sheeting with aluminium finish supplied by G. SpE~nt·E'r· 
1\loulton and Co., Ltd., which is fitted with initial tensaon. 

The bogies a re or the L.N.E.R. standard four-wheeled 
compound bolster t)'pe. The underft·ames a re of steel 
rigidly trussed, the whole being fabrirated by meanR of 
electric welding. 

The body framing is of teak throughout, the floors being 
bolted directly on the underft·amPR, no body cuRhion'! b€1ing 

• 
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used: Tho steel panels are bedded to the pillars wit.h a. 
spec1al p~te before being finally screwed into position, 
and speCial weather-resisting aluminium finish rexine is 
secured to the steel panels by means of a chemical adhesive·. 
All edges of the fabric are covered by the stainless steel 
f;trips previously referred to. 

. To deaden the noise to be expected when running at 
h•gh speeds, the floors, roofs, and walls have been insu­
late~ with an asbestos acoustic blanket, whilst further pre­
caut•ons have been taken by electrically welding corru­
gated steel sheeting between the underframe members 
and filling ~he space thus formed between the shooting and 
t~e floor wtth sprayed asbestos insulation. The large side 
wmdows of the saloons and compA-rtments are fitted with 
double glass having an air space of :}in. between, in order 

THE ENGINEER, 

The floor is covered with bluo linoleum, over which is laid 
a blue jaspe Wilton rug. 

Dmrno Ca:as AND THIRD-cuss CoMPARTMENTS. 

The third-class compartments are designed to seat six 
persons in each, the decorations being carried out in green 
and the fittings chromium-plated. Lighting is provided 
by two 30-watt lamps in chromium-plated ceiling fittings. 

The decoration of the first class restaurant car is on 
modern lines, the walls in this saloon and in the open 
portion of the adjacent semi-open car being panelled in 
figured Australian maple. 

The whole finish is entirely flush, the necessary deco­
rative and architectural effects being provided by the 
grain of the timber, the whole forming a hygienic finish 

2SO Tons per sq. in. 
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water tank of 4 gallons capacity is provided for kitchen 
use. A fish fryer is also provided. A novel feature is the 
provision of sinks, each having a 1-kW heating element 
clamped to the underside. to ensure that the water remains 
hot during the process of washing up. The tops of t he 
benches are covered in stainless steel plates. 

An automatic electric refrigerator is also provided in the 
kitchen, together with an ice cream cabinet operated from 
the same unit. An extension of the refrigerator for the 
accommodation of wines, butter, cheese, &c., is also 
fitted. 

The main hot and cold water tanks are fitted in the 
corridor roof, the former b eing heated by means of an 
electric element together with an auxiliary f.lteam coil for 
use during the autumn and winter season.<l. 
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IS - IS 

''"fHl f"OifliCCA,. -

Grate: 
Length of slope 
Width .. 
Grate area .. 

Fire-box : 

r- c 
IS - 15 

. . 

. . . . 

T - C 
62- 8 

T - C 
:s - 9 

. . 
. . 
. . . . 

Height of crown above foundation ring : 
Front 
Back 

Interior length at top .. . . . . 
Interior width at boiler centre 
Thickness o£ copper plate : 

Sides and back 
Tube plate . . . . 

Boile1· : 

. . 

Outside length of fire -box overall 
Outside length of tire-box at bottom 
Outside width of fire-box at bottom 
Maximum ctiameter of barrel .. 
Length of barrel . . . . 
Thickness of barrel plates 
Thickness of wrapper plates 

Tubes, small : 
Material 
Number . . . . 
Diameter outside 
T hickness . . . . 

• • 

. . 

. . 

. . 

T - C 
15 - 9 

5ft. lOf~in. 
6ft. lli-in. 
41 ·25sq. rt. 

6ft. Sti in. 
6ft. Of.r in. 
8ft. llfin. 
5ft. 4!in. 

lOft. 6iin. 
6ft. Sin. 
7ft. 9in. 
6ft. 6in. 
17ft. ll!in. 
lin. and fa in. 
frin. 

Steel 
121 
2iin. 
10 I.W.G. 

T - C 
11 - 0 

T · C 
22 . 0 

T • C 
22 - 0 

T- C 
102 - 19 

T · C 
22 . 0 

Leadin(t DimenRions and Ra/d.o.q. 

Tuhes, superheater flue : 
Number 
Diameter outside 
Thickness .. 
Length between tube plate 

Heating surface : 
Fire-box 
Tubes .. 
Flues .. 

. . . . . . 
. . 

. . 

Total evaporative heating surface 

Superheater : 
Number of elements .. 
Diameter in.sidc. . . . 
Heating surface . . 
Total heating surface 

• • . . 
. . 

Two Rosa " pop " ~afe-t.y vah·ell .. 
Working pressure . . . . . . . . 

Axles, jo\lrnaiA : 
Bogie .. 
Coupled 
Trailing 

Crank pins: 
Outside 
Inside .. 

. . 

. . 

. . . . . . 

. . . . • • 

. . . . 

. . . . 

. . 

. . 

. . .. 

. . 

. . 
• • . . 

• • • • 
. . 
. . 

43 
5Fn. 
..6..in. !r'1 
17- llFn. 

23 12 sq. ft. 
1281 ·4sq.ft. 
10~3 · 7 sq. ft. 
25711 · 3 Rq. ft,. 

43 
1· 244in. 
748 · 9 sq. ft. 
:1325 · 2 sq. ft. 

:liin. dia. 
250 lb. per ~q. in. 

Dia. Length. 
6!in. by 9in. 
9tin. by ll in. 
6in. by llin. 

5iin. by 6in. 
Stin. by 6in. 

T - C 
19' - 19 

Coupling pins : 
Leading 
Driving 
Trailing .. 

Springs: 

• • . . 
. . 

. . . . 

. . . . 
4in. by 4i'in. 
6in. by 4i-in. 
4in. by 4}in. 

Bogie: Helical, lO!in. long, free, 5-/rin. outside diameter , 
Timmis section 

Coupled : Laminated, 16 plate~. 5in. wide by !in. thick, 4ft. 
centres 

Trail in~ : Laminated, J 1 plates, 5in. wide by !in. thick, 
4ft. 6in. eentre~ 

Brakes .. 
Cylinders : Number 

. . . . . . Vacuum 
.. Three, 18!in. dia. by 26in. Rtroke 

Motion, type : 
Outside 
Inside .. 
Valves. . . . 

. . 
. . . . 

. . 
Diameter of valves . . . . 
Maximum valve t ravel 
Steam lap, outside cylinder 
Steam Ja.p, ins ide cylinder 
Exhaust lap 
Cut-off in full gear .. 

. . 
. . 

• • 

T ractive effort at 85 per cent. boiler preS!lure 
Total adhesive weight . . . . . . . . . . 
Adhesive weight/tractive effort . . . . 

W al.schaet·t 
Gresley 
P iston 
9in. 
5iin. 
I tin. 
1-fi-in . 
Nil 
65 per cent. 

35,455 lb. 
148, 1761b. 
4 · I 8 
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to recl\lce to a mm1mum t.he transmission of heat and 
sound. 

Plywood has been used t hroughout for the interior 
lining of each body with the exception of the ceilings, 
which nre of special millboard. All cross partitions with 
the exception of those in the restaurant cars a re of block 
plywood. 

The whole of the train with the exception of the kitchen 
car is fitted with J . Stone and Co.'s automatic air con­
ditioning and heating system. Fresh filtered air is forced 
into the compartments through outlets near the floor 
level, and in cold weather the air is heated to the required 
temperature according to the predetermined setting of a 
special compensated thermostat. The equipment consists 
of a unit, suspended from the underframe, which contains 
the necessary fan, air filters, and heating apparatus, from 
which the conditioned air is conveyed to the compart­
ments by suitably lagged metal ducts, and passes to the 
outside atmosphere by means of extractor type sliding 
shutter ventilators situated over ea.-eh body side light and 
a lso through perforated metal gridR sitnat,ed over each 
compartment sliding door. 

FmsT-CLASS CoMP ARTl'I1ENTS. 

The interior decoration of the various units introduces 
severa l novel features. The first-class compartments, 
each of which seats four passengers, have been decorated 
in blue with chromium-plated metal fittings. The walls 
above the seat backs are covered with blue rexine and the 
ceiling with rexine of a lighter shade. The basis of the 
whole design is to provide a feeling of spaciousness in the 
compar tment, and this is enhanced by the provision of 
vertical chromium-pla ted luggage strips on the partition. 

The seats are upholstered in silver and blue broche rep, 
the seat fillings being of the Vi-Spring type. The hinged 
centre armrests, the side armrests and the headrests have 
.fi!Jings of Dunlopillo rubber . L oose feather cushions in 
blue silk are also provided. Each window is provided with 
a blind of blue rexine, whilst silver and blue silk curtains 
are fitted to each body side light. 

Tubular lamps are used throughout, a 35-watt lamp in 
a. chromium-plated reflector being fitted in the centre of 
the ceiling. Tubular reading lamps of 15 watts capacity 
are fitted in each corner above the seat back. Each 
tubuJar rea-ding lamp previously descr ibed provides illu­
mination from one particular position, but in order to give 
a. good general lighting, just above seat level a large rect­
angular mirror has b een placed over each seat back below 
the parcels ra-ek. This mirror is so inclined that the light 
from the tubular lamp in the ceiling is reflected on to the 
book or newspaper which the pasaenger may be readjng. 

free from any mouldings or projections which might 
collect dust. 

Loose chairs are provided, one on each side of a centre 
gangway, and are upholstered in a blue tapestry with 
trellis design, the seat fillings being of the Vi-Spring and 
Vito type. 

The ceiling is tinted pale blue. The floor is covered with 
a sponge rubber underlay, on which is placed a blue jaspe 
Wilton carpet. 

Tubular lighting is again employed in this saloon, two 
35-watt tubular opal lamps in chromium reflector type 
fittings being fixed to the cornice above each side window. 
A fixed standard table lamp with a beige Nacrolaque shade 
is fixed to the waist rail at each table. 

The walls of t he third-class restaurant car are Aush 
panelled in quartered teak, the fittings throughout being 
chromium-plated. The fixed seats are arranged two on one 
side of the gangway and one on the other, and are 
upholstered in green uncut moquette. 

The carpet in the third-class restaurant car is fawn with 
a black and green pattern ; a sponge rubber underlay is 
provided. Each section is lighted by means of one 60-watt 
opal lamp in the centre of the ceiling. 

THE KITCHEN. 

The kitchen, which comprises the centre unit of the 
triplet restaurant car set, has a large kitchen, pantry, 
attendants' compartment and attendants' toilet, and is 
provided with electric cooking apparatus. The power 
equipmen t follows generally the lines of the previous 
equipments supplied by J. Stone and Co., but considerable 
changes have been made in the actual cooking appliances, 
the finish of which is generally in stainless steel and 
vitreous enamel. 

With the exception of the coffee machine, the actual 
cooking equipment has been supplied by Henry Wilson, 
Ltd., as sub-contractors. Previous stoves and accessories 
have been built up with cast iron sections, but in the 
equipment now being described the framing is of light 
steel sections electrically welded. A great saving in weight 
is thereby obtained, together with greater economy in 
current due to a reduction in radiation losses. The main 
cooking range is fitted across one end of the kitchen, and 
comprises a roasting oven, !.'teaming oven and grill, 
together with a boillng table having four boiling plates. 
A special feature of the boiling table is that the whole of 
the top surface is heated and is not, as hitherto, composed 
of small separate heating elements. A hot cupboard has 
been provided on the corridor side, the top of which has 
been constructed to form a heated carving table with 
Rpecial wells for sauces, gravief.l, &c. An auxiliary hot 

The switchboards are in general similar to those on 
previous equipments of this type, except that the main 
switchboard is of a special type in which the bodies of the 
indicator lamps and switches are enclosed, t he switch· 
board being specially ventilated. 

An automatic hot water boiler, by W. M. Still and Co., 
Ltd., supplies hot water to all sinks in the kitchen and 
pantry. 

Letters to the Editor. 
(We do no~ hold ourselvu rupons-ible for the opiniuns of our 

eorre.spt>nd ents.) 

HIGH-SPEED TR.AINS AND VI BRATION. 

Sm,- I am, of course, very pleased to finct that m~' 
friend Mr. Dewhurst agrees with me that the usual amount 
of play between the flanges and rails is excessive and 
undesirable, although he proposes a. much more difficult 
and costly remedy, for reasons tha.t I am by no mean!! 
sure are sound. 

I should like to draw attention to a most interesting 
and quite unsuspected phenomenon which is brought to 
light in a valuable paper read at Lucknow by Mr. C. W. 
Clarke, and published in the current number of the Journal 
of the Institution of Locomotive Engineers (page 469). 
It is that on the G.I.P. Railway " with standard coaching 
stock, for each specific radjus of curvature, there is a 
critical speed, at which speed the train resistance on the 
cUt·ve is less than that on level tangent track." 

I think t.he only possible e;\.-pla.nation is that the running 
is steadier, owing to the flt\Dges settling against the outer 
rail (as the speed goes up still more, of course, the friction 
increases). 

If this theory is correct, the argument for reducing t hP 
play is ntrengthened. 

c. F. DENDY MARSH ALL. 

Guildford, Septembe1· 18th. 

IT is reported that oil has been struck at H eide. in 
Holstein, Germany. t.he well having a daily output of 
1 8 toM. 


