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Ï$TRODUCTÏON "

fhl s clas s of engine uas ori ginally d esl ened by the
former L.M.S. Rai lway ln 1947 wlth a d.ouble ehinarey ancl
blast  pipe, Road tests earui  ed out by that rai lu/ay had
ind"i  eated. no ad.vantage of th is arrangement f  or the dut i  es
normally und.ertaken, in compari son wi th a slngle chimseyu
and th is  s ing le  eh l rmey ï ras  f i t ted to  la ten bu i l t  eng ines
lne lud. ing a  ser ies  eompleted.  a f ter  nat iona l isa t ion for "  the
Eas te rn  ánd .  Nor th  Eas te rn  Reg ionsc  I t  i s  one  o f  t hese
la t ter  eng ines whi  eh was ihe sub j  ec t  o f  the tes ts  here in
d .ese r ibed . "

It ïyas intend.ed. that this elass of engine should- forrs
the bas is  o f  one o f  the 12 Stand.ard .  types o f  s team loeomot ives
fo r  B r j . t i sh  Ra i lways ,  and .  t he  tes ts  were ,  t he re fo re ,
und.er taken in  suecess ive s tages "  F i rs t  o f  a l l  i t  n ras
d.esi  red. to as eertáin what changes i Í ,  any were neeessary .  i r i
fund.anoental desi gn u and. as wil l  be I een s eertain simple
modif  i  cat icns to 

-bIast 
pipe, ehimney 

'and. ashpan impróved.
the maxirmrm cont inucus st  eam pfoduct ion rate by P9/""  2
Then data v{as obtained on the l -  evéi  of  ef f  i  c i  enei  a{ the
engine thrus improved., and. cn the pri ce -in t erms of ccai
and. vpter cf  working at  al l  the d, i f ferent rates of  which.
the engr-ne is  capable"

fhe presenta t ion o f  the data  in  th i  s  repor t  is  d- iv id  eC.
i i : tc  twc main  rar tg .

The f i rs t  d .e f ines t i re  re l -a t lonsh ip  between coa l  as
f i red.y ï I IBIer as d.r"auni  f rcm the tend.er,  t ract ive ef for i .  a id.
ho nse-po\ i reï"  both as avai lable at  the d.rawbar,  d.ata d. i  rect- l -y
appl i  eabl  e to the i rnmed. iate eonrnercial  purpose of examining
train loadings and. s chedul es to obtain red.uct lon in f  ue3
eonsumpt lon by work ing the lccomot ive where Boss ib ie  neares ' r
the i  r  po in t  o f  ma.x i r ium operat ing e f f  i c i  ency"

The seeond.  par t  eoneerns i tse l f  main ly  w i th  thermal
ef f  i  c i  eney, gi  v ing d.ata on a basÍ s of  ind. i  eat ed po' ï j rer
cove r ing  bo i l e r  and .  ey i i nd .e r  e f f i c i ene ies r  f ae tc rs  c f  mc ' re
impor tance  i n  l oeomot i ve  d .es ign "

The tes ts  vuere ear r ied out  und.er  the d . i reet ion o f
l [ r "  R .A"  R id .d1es ,  Member  (Mechan ica l  &  E lec t r i ea l  & rg ined r ing )
Rai lway Exeeut ive ,  the vrork  be ing eont ro l led.  by  the iceomct ive
T e s t i n g  C o m m i t t e e  c o n s i s t i n g  o f  : -

M r "  E .  S "  C o x  ( C t r a i r )  E x e e u t l v e  O f f i e e r  ( O e s i g n )  R " E .
Dr,  H, I  "  And.relr is Research Dept "  ,  Derby,
Mr .  D ,  R"  Car l i ng  Super in tena ing  Eng ineÊro ,

M r "  C .  S .  C o c k s
M r " "  S " O "  E l i

+  l { r "  R"F"  I ia rvey
Mr .  l "M"  I ï e rbe r t
M r "  R . G "  J a r v i s
Mr "  B "  Speneer

Loccmot i ve  Tes t i ng  S ta i i on ,  I l ugby "
L " M " R .  D e r b y "
ïlI" R , Swind.oït,
C h i e f  O f f i c e r  ( m o t i v e  p o w e r )  R " E o
D i r e e t o r  o f  R e s e a r e h ,  R "  E o
S " R "  B r i g h t o n o
E " &  N ,  E "  R "  D o n e a s t e r .

+ Replacing Mr" F "  v/"  Abraham, s"uperintend.ent
o f  Mot ive  Pcwer ,  L  "  Mo Region as f  rcm l  l i th
Sep tember '  1951  ,



ï ï .  "

Íhe bol1er and. eyl ind.en perforrnanees and. ef f ie ienej .es
were estab l ished.  in  the f i rs t  lns tanee by tes ts  on tne
stat lonary test l*g l lu l t  where à1so the draught ing arcang€rïr€. : i tu
ïrere examined. r' mod.if i ed. and, proved "

Ehe. stat  j .onary plant t  ests ï rere fol lowed. by tests or- .  the
road.  on the Cont ro l led Road Test ing System" On these,  the

"  bo i le r  and cy l ind.er  per formanees which had.  been estab l ished.
op the s tat ionary plant ï rere reproduced. and. thei  r  ef f  i  c i  enees
eonf 1rmed.,  and. the eoal and. steam rates were related. t ;
horsepoïrer at  the d.rawbar '

fhe in i  t ia l  tes ts  cn the s ta t ionary  p lant  ind i  ca ted.  that
,  t he  eapac i t y  o f  t he  bo i l e r  was  seve re l y  l im i ted  by  the

designed single ehLn::ey draught arrangement for i t  ïvas founrS
imposs ib le  to  prod.uee eont inuous ly  more than 9 ,0OO 1b"  o f
gteam per hourn fhe chimney d. imensions ïrere,  therefor€y
mod i f  i  ed by f  i  t t ing a 11ner wi th in the exi  st ing ehinmey
al though nc a l tera t ion ï ras  mad.e to  the ex is t ing b las t  p ipe
o r i f i ee  wh ieh  i s  t+É"  i n  d iamete r "  Í i r e  spee ia l  11 : :e r
redueed the ehoke d.j-ameter of the ehirrurey f rom 1 tl* 2+"
to  1  t -0*  t t  and mad e the taper  o f  the s id .es  1  in  14;

'  wi th a.  minimum height above the -ehoke of 2t  ht t"  fhe
-  t r i a l s  p rope r  were  a l l  ea r r i ed .  ou t  on  th i s  mod . i f  i  ea t Íon

and. observat ions mad.e showeo that the d.raught at  t l re ehoke
.,  invar iably exeeed-ed. twi  ce the f  inal  smokebox vasu.urnq

' T13e maxinnim eont j-nuous rat e of evapo rati on that couid" be
rÍtaintained. f o r the s t ipuiat ed. t est peniod. $/as nai s ed. tr

,  17,OOO Ab/hr  c ï i  eaeh o f  the three eóa1s tes ted. ,  th is  be ing
, about I  5OC 2C0O \ l f i i *  i  ess than the l iml t  impc s ed. b;r  the

stze o f  ths  gr ra te ,  Ihe max i rum ra te  o f  17 'OCO 7b/hr  g iven
above \nras in ea ch instance obtained. wi th the s e-f  e i  eaninE
smokebox  p la tes  i n  pos i t i on "

lhe lc l ' res t  ra te  o f  evapcrat ion on whieh tes ts  were mad.e
lvas just  oyeï"  6 'OOO Lb/hz'"

ï he  speed .  range  cove red .  was  15  to  50  m"  p "h "  t he  upper  l im i t
being imposed. by the ef f  ect  of  meehani cal  d. i  sturbing f  aree-q o.n
the  f i r e ,  À  ma jo r  f ae to r  i n  t h i s  e f fec t  i s  eons id .e r .ed .  t c  be
thg s lope o f  the gra te  I  wh i  eh,  be ing 1  in  h  cont inucue ,  iS
somewhat  greater  than usua i "

Retaining the mod.if i  ed. d-raught arrangements the ecnt re l ied.
road.  t  es ts-  were eond.ueted.  a t  ra tes  o f  evaporat ion rang ing
between B ,  oOO and 1 6,  BOO Lb/nr,  wi  th load s up to j j \  tons
behind the t 'end.er.  The eyi ind.ers were ind" i  eated. cn al i  t  esi ;s o

0n the control l  ed. road. tests the ef  f  eet of  the meckraní cal
di  sturbing f  orces were experi  enced. also and. tc arL extent tha t
eaused.  break-down in  the coa i - -s team re la t Íonsh ip  when t ,he speed
Y' /as  a l lowed.  to  exceed 5C m" p"h"  f  o r  more than a  sh*r " ,  ,  t ime"

Thrls ef f  eet ï ' /as sueeessful ] -y-  overcome f  or test ing Furposesby increas j  ng the 1oad.  re la t i fe  to  the s t  eam ra te ,  
-and.  

ly
* l lowing the brakes to d rag cn some d.own grad.J- ents wh i  1st  the
stearn ra te  to  the ey1 ind.e"é  was main ta ined "

-  The superheater arrangement as d.esigned is oï le in whi ch
el  ements of  1+ i -ns "  cutsíae d. iameter are eontained. i -n f lue
tubes o f  l+"733 ins  in terna l  d . iameter ,  l io ing a  f ree gas areaï
gas swept  sur face ra t ic  ( t /S)  o f  l /z l t+"  t l r i s  is  inéorpcra teC.
in  a  tube s ïg tq*  f  o r  w1r í  eh '  táe eor respond. ing ra t *o  o f  tÉe
sma1 l  t ubes  ( ^ / r )  i "  1 / jT1 "  Because  o f  t h i s  d " i f f e re j - i ce  i t



was d.ee id .ed.  to  repeat  the s ta t i  onary  p lant  tes ts  on
Bl id .wor th  eoa l  w i th  the 1*  ins ,  d lameter  e lements  rep laeed.
by  o the rs  o . f  1É  ins .ou ts id .e  d iameten  fo r  wh ich  the  L /S  

-=

r a t i c  i s  1 / 2 9 0 "

fhe ef fect  of  the ehange ïraq ref leeted. in the temperatur*es^P *)ra ^ases d. iseharged frcn the superheater f }- ies,  bul  the\ /  J  u r t r ,  ó ,

ui- t ' imate ef f  eet on mean gas temperature and. boi l  er ef f  i  e i  eney
ecu lo  not  be d . j .s t lngu ished.  in  the normal  scat ter  o f  the
po int s whi ch d. ef in e thi s ehar"a et eri st i  e "

Nc sÍ  gni f  i  eant ef f  eet of  the larger el  ement r ías observable
cïr  ad.m:- ssion steam t  emperatures o

. METHCD OF TESTS "

As ment ioned.  prev ious ly ,  th re  tes ts  were car r i  ed.  out  in
tv rc  par ts  as  Sta i ionary  P lant  Tests  and.  as  Cont ro l - led.  Road.rFac r  a  +he  f  l r s t  t ak ing  p laee  on  the  Sw ind .on  l ocomot i ve4 V U v v t

Tesi ing Pl-ant and. the s econd. on the Ï fantage Roa,L F11ton
s*c t io : : .  c f  the ' f fes ter r r  Regi_on,  w i th  the ï [es ter r :  Region
D y r i a m i m e i ; e r  C a l ' a S  t h e  t e s t i n " g  u n i t "

- f

sxa t l ona ry  P la r r t  Tes ts .-_  

- * - .  * t -  " " * " " - *  a t  cons tan t  ra tes  o f  evapora t i on  and
ecr : imst ica ,  seme at  constant  speed.  but  the rua jor l ty  a t
i , '3 r-a s i-  e speed." Coal and. water rates ïJyere establ :-  shed. by
o. i  rect  mea surement by the gummati  on of  ïncrements Method. .  in'  cooJ'- i r  * t : "cn rr i  th whi eh the Swino.cn Steam Flow Ind. i  cator was" ;se, l  t ; :  cc ï1 t rc1 'che ra tes  o f  eyaporat ion and.  combust ion on
t i le  ve: " . iab le  speed.  tes ts"  Th is  lns tmment  ïyas a lso used_ inpo t l ' l  ccns tan i  and .  va r i ab le  speed .  t es t s  fo r  re l -a t i ng  i . h "p "  t o
ti: e m€aï: -s t earn ra t e "

Cont r -c i l -ed"  Road.  fes ts .

T'he ccntrc l ied. road. tests employed. the sane method.s of
meesi i l rement cf  and. control-  over the rates of  evaporat ion and.
ecn lEust lc r : .  as  the var iab le  speed. ,  s ta t ionary  p tant  tes ts  "t rp f  êr róv-  11ê tc  Bu l le t in  No.1  shcu ld .  be maoe fbr -a  d .e ta i led.5 + v +  v r  V r _ - V U

des, : : r lp t - ion o f  these met i rcd .s  and.  the i r  app l i  ca t lon*

0: :  the road.  tes ts  the bo i le r  and.  cy l ind.er  per formanees
esta t '1 : -shed"  on the s ta t ionar .y  p lant  t  es ts  werè suceessfu l ly
r "eproduced"  and.  the i r  e f f ic ienc ies  conf i rmed"  fhe coa l  aná
stearn ra tes  u /ere  re la teC.  to  work  a t  the d . rawbar  wi thout
d i f f í c u l t y  a t  a l l  r a t e s  o f  e y a p o r a t i o n  c h o s e n  f o n  t h e s e  t e s t sanc l  f c : .  a i l  speed .s  f rom 15  t c  5O r topah ' .  i n  eaeh  ra te ,

Graph. 5 shows th e ninning of  one cf  thes e t  est  s in
* i -agranmat i  c  f  o rm.

IEST ARRANGEMA\TTS "

The s team ra tes  and.  speed-s  a t  wh i  ch  the.  eng ine was tes ted.
lu  l * iy  eoYereo the range between the l imi ts  in  evaporat lon and.
:P*u+ g i -ven in  the prev ious subseet ion"  On the s ïa t ionary
Ffant  the tes t  per ióa proper  r ,vas approx imate l -y  9O minutes on
ï .1 :  1n*er ,ag 'e ;  i t *  was nct  lèss  than 6ó-á i " " t * *  á t  t r re  h ighestÍ ' a ï9s r  wh i i s t  i t  exceec red .  12a  m inu tes  cn  the  l owes t "  0n  the
;t" :  ï ' 'o i l -  ed- road. t  ests the per iocls were al l  of  rppro*imatelyr*  ' ;  r l i ï I r l , t  es  c f  unrest r ic ted.  s teaming on s tab i l1sèá ccnCi t ions,



TOCOMOTTYE,

Íhe loeomot ive seleeted f  or  the tests wàs No.  I+3O91+, whi  eh
sinee 1t  was bui l t  in  Deeember 1950,  had.  run about  61OOO
n11ês'o ïn the intervàt  i t  had ràceived nel ther  p i  s ton and
Íalve èxámlnat ion nor had i t  been lnto shops for  repalrs,
By the end. of the tests the ni leage had. ineneased by 321+0,

A d. iagram giv ing Iead.1ng part i  cu lars of  the loecmot ive is
glven on another page" Ad.d- i t lonal  par t ieulars of  in terest  are:-

Superheater Elemsrts

1 Ë  i n s " d i e o

Free area through gra te  as  a  pereentage
or  nomÍna l  gra te  area

Free sas area : *ui,;Ë;fl:"ï:lt?iirratios
.  

,Sma11 tubes ( " /=)

Free area through tube system as a-
percentage o f  nomina l  gra te  area.

t/zt\ t /zga
1/37t+

55 .3

1 6 " 3

5 3 " 3

Clea rance ' vo lume o f
percentage o f  swept 1 1 " 2

The va lves are  ac tuatec-  by  rya lschaer t  Mot ion;  the
d.es ignec l  va lve set t ing is  shor , - 'n r  in  a  tab le  on another  page,

The lceomot ive is  prov id .ed.  w i th  l i ve  s team in  j  eetcrs  on1y"

Free area through superheater  as
pe rcen tage  o f  f ree  f l ue  a rea .

eyl ind.ers as
vo lume,

As d .es igr rer l ,  the loeomot lvê is
on1y, A ba ek d.amper ïr/as f i tt ed.
exper imenta l  purposes .

I t re  loeomot ive was f l t ted.  w i th
L .  M ,  S "  pa t t  e rn  i n teg ra l  f l  r eba rs

equipped with a front damper
a t  t he  Tes t i ng  P lan t  f o r

a ro cking f  i  rega te having
wi  th  long i  tud ina l  s io ts  "

coAt g"

The eng ine was tes ted.  on three eca ls :

Bedwas, a Grad.e 2A ïieIsh eoal
B l idwor th ,  a  Grade 28 hard.  coa l
I i l lesha l l ,  a  Grad.e  ZB hard.  eoa1"

0f th es e Bl i dwo rth i s a eoa 1 eorïlrrion
! *u t i ng "  ï , i l l esha1 l  i s  a  eca l  wh r i ch
Lu. s ervi  ee,

to al l  1o eomo ti. ve. 
'

har i  i roved troubl  esome

ïhe
f ri- abl e

Bed.was coal  in app€8r3a11gs

t o  dus t  "
1 l 6 t t "

and. i ts s i ze va ri ed. f rom
whi ls t  the max imum s ize

was f ai rly bri ght soft and.
3' O, in grea t es t d. i  mens i  on
of the maln bulk ïuas about

1 *  i n s , d . i a o

El id"worth was rather du11 in appearan cê t  very hard Tr i  thpat ches of br i  ght laminar structure. ï ts s1ze var i  ed f  rcm B r í
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i ; ' 1  1 '

;i;.t . rn ea eh co a 1
:, i  'ea1o r i f  i  c valu e

in gf eA E egE CLI-xirsÍID.r ul l-  uu é." tsl-u-Ll l luur (IJI i Isl ]È) J-UII Wl-. VJr U.i . i  i j 'V e f dt"-
'  s izé of  6"  .

:  . .  r

. ' '
, ' . " "  L i11eshal l  ïsas genera l ly  fa i r ly  br ight  in  appearancee i -a : : :
i , i iwÍth a lamlnar strueture, 1ts s ize varying from l+tot t  maxirm., :  tc
: ' ,,, ' i  .u nrrinimum with an aYerage dimension of 1Ótt "

the var ious samples showed l i t t1e var j -a t ion in
.and.  prox imate ana lys ls  ;  representa t tye  va lues

, iand analyses are g iven cn a separate page,

Owing to the f  r iabl  e nature of  Bed.was , '  in conimon with
*bl t t rer Welsh coals ,  and the ef  f  ect  of  f  ine coal  on boi l  er

i r i :ef f ie iency, i t  was arranged. that each lncrement of  coal  as
. , i  bagged and. weighed" eontained. B% of f  ines. fhi s ïras
- , .geáéra11y l  ess than the proport  i  on of  f  ines in the coal  es
,*.: f i  red.r ê$ the coai was sub j  eet to further breakd.oïvn by the
ï.::r.:i.- *

' i l  ?i rÊmaï-r. af ter" the lncrement had. been placed. at his di spo sal "
: ..:: .

OBSERVATTONS.

The method. cf t esting and. -d-f-eggglt
s�Í*Uee"--prcduetF g! ecmbustj-cn impoÈed
lhe  f requency  o f  f i r ing  and qua l i t y  ó f

The f i r.ebed. f or" Bedwas *rJ thï eker than for the hard. ccal-s
at  the same ra te  c f  f  i  r i - rgn the depths-  be ing roughl -y  in  the
ra t ios  o f  the prcpcr t icns o f  f  Íxed.  carbon in  the coa l -  f  rac t ic . ï :s  "
Th is  ï ras  nef leeted.  in  the res lec t ive  res is tanees o f  t i :e  f : - rebed.s"

, Iffr l i l-st Beclwas and Bl-id.worth eould. be burnt with
eff  j .  cJ-eney the same eff  i  e i  eney eould not be reaeLred.

' r , ' same f i r Íng r "a te  wi ih  L i l iesha l i ,  espec ia l ly  in  the
I  work ing range c f  t .he - l -c  ecmot lve"  L1 l -1esha1l  prcveC.
.. wi th smcke ai 'rd the ïlrcC.uctlen cf earbon monoxid.e f rcn;.
_  o ther  twu cca is  v rere  praet l  ca i ly  f  ree a t  a1 i  ra tes  o f
,il evapo ra t:- cii "

Owing to the tend.ency cf  thre f  i  re to move f  orward.,  f  i  r : -ng
to  be eonf ined.  rncst ly  to  the rear  o f  the gr .a te .

i i " .  A  mcre even a i - r  d is t r lbut icn  ovet r  the gra te  was cbta lnab le
i, n'hen the experl-mentally f i tt ed. ba ek d.amper riyas used. in
. . f lpref  erence tc the f  ront "  f  ts ad justment was rn:eh less cr i t i  i :a- f
t l  i3  Í ts  e f feet  CIn  the loss  o f  fue l  f  rcm the gra te ,  es , tee ia i i "  i , : :
r ' :  the mid.d. l -e and. law ranges of ihe f  i r ing raté" fhe v 'afues gi  ve=
- . f  o  r  bo i  le r  e f  f  I  e i  ency j -n  thes e  ranges àpp1y tc  the us e  c f  tne
"'ba ek d.amper "

;  - fh$ resi  stanees thrcugh the s el f  e l  eani-ng plates of  the
.smoïebox  aeecun ts  fo r  13% a f  t he  to ta l  d raugh t  l oss  a t  t he
max1Iml l l l  rates of  eYaporat ion obtaj-ned, Nevertheless pef er"eï tce'  t*  gï?phs h, 25 and" t+s shcws that i t  has been possibi  e to

' ,  Fos i t i cn  i he  p rac t i  ea l  l im j - t  c f  t he  bo l l e r  (17  ,OOO lb "  c f  s  i ea rc
, Pet' hour') wirere the . cuï"rres of ccal- per d.rawbar horsepcvJeï. hcu=:'' tu rn  

sharp ly  upward. ,  separat ing by  Ëc d .o ing the eeonomi ,c  and.
"  uneeonomie-  ranges o f  the eng inè"  lh is  r " ie  o f  eyaporat ran Eê. -a
-  J t t l  h i -ghest  a t  wh iekr  a  ba laàce cou ld .  be eont ínuous ly  maj -n ta ineá

between s team prcduct icn  and d  emand;  s inee i  t  d .epend.ed on the
eff  1ei  eney of t t re d.r"aught arrange*eát ,  t t  has beèn marked.!G' i 'ant End.r t  l imit  eï i  tËe graphs " Another l imi t  the t tGra"Lett
l im l i  i s  marked .  on  the  ! "up i r s ;  a t  t h l s  l im i t  no  i nc rease  j -n
s team prod.uet ion wj - th  respect  tó  f i r ing  ra te  is  obta inab l -e
e' l ieï ' i '  i f  the ai  r  necessary f  c r  eombust ión ean be suppl i  ed "  Tf i th
the se l " f -e lean ing p la tes  in  pos i t ioor  the ngrater t  l i rn1t  v Ías  n . : { ;  rc f  coursee reachee-1n t } :e  te-s ts ,  and the va lues s i ;é i i -  (  i  S  ,5r ' i 't r ;  i g v O O C  l b "  o f  s t e a r n  p e ï ' h c u : ,  a e c o r d i n g  t o  t h e  t y p e  o f  . ó " 1 i
have been abta i r led.  -by  

e- t Í .apc la t icn  c f  the bo j -1eï ,  e f f  í  c  i  ency
che is..)* er.i si i  c:*: "

s3*pl-tpg,?nd. analys r- s
a  r ig id .  eont rc l  oYer*cornbust 1on "

u a f
tir E

r l '  1 - ^  a n
È  i .  L l È J ( 1  r =

rc';b-,- es: me
vrn:- eh ïirÈ

eq
a t
mc

4
L'
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egn$-,filitre rat e tfal_th?_hu*g eoals , 1l ïÊs po ssltl9 to
3!7a,gh,,the same maximum rat e of eyapo ratlon beeause the f1r'1ng
Ëáï'êà:of Welsh coal ïÊs l  ess at this rat e due to 1ts hi gher
!à ro i r f ie  va lue"
trrq**1,+.: i  , ' i

.On the road. t  est s the
v io l en t  ose i l l a t i ons

iàa rexeeed ed. 6o m- p, h "

!  ' :  i i

:, i i ,  
'  Íhe various d"ef eets vrhi ch rirade- themselves f elt durlng the

bóurse o f  the tes ts  are  pr imar i1y  conneeted.  w l th  s tandarás o f
$cgnst ruc t ion and main tenanee and.  are  not ,  o then thran the s lope
io f  the f i regra tee inheren i  in  the d .es ign so far  as  can be
l$udged.  f rom the per formanee of  these eng ines e lsewhere"

The eff  eet has been that the t  est  resul ts herein d.escr ibed.
representa t ive  c f  a  locomot ive o f  th is  e lass in  somewhat

than f  i  rst  e lass eond. i t  ions "
r'ii;i , . yi

ÏCATTON

."i?$Éerheat was measured, in the exhaust from 6Oolt at the lower
f 1,ËF.:tif wo 1klng, to I l9:F at _ the nl ehgï " . . Relatl ve- !o_ t he

LAin;s'1on steam temperature and. eut-off n these ere hlgher: than
;[_$eê :'o]]111?d, i?. !::]: _ol_o]h_":_ locoloti,vgs, ï"iF f eature
g, l ,considered lndl  eat ive of  leakage of  s team past  the p lstons tq
i i : 'pfursua] extent 1n rglat io3 !9 t !" reeord.ed mlleage and has

t,gd. the eyl ind er thernal ef f i ci eney t o somg ext ent n

;ïï:íêanages in the f i rebor mainly around stays 1n the f i ne
êa , '-  .need.ed. cont inual att  ent i  on during the stat lonary plant
a-ge: ,of  test ing" Af ter  th is  a thorough repair  was ef f  èeted.

i lhere u/as no reeurrenee of the t rouble d.uring the road. t  ests.

Ëhe general  reputat ion of
Ë;{Aing quali t j- es "

engS_ne ïvas mechani ea11y yery noi sy
were reeord.ed. when the speed. reaehed
Thi s , however, d.o es not á eeo rd with

th is  c lass  o f  eng ine in  respect  to

oF TEST RESïILTS T0 OPERATTNG CONDITIONS"

. , : j  As  Índ . Í  ea ted
these tests rves

$,wo rking of the
pqet ing t raf f ie

in  the in t rod.uct ion,  the main  purpose o f
to '  provid e d.ata on whi ch most eeonorni  ca1

loeomot ive ccu ld  be based. ,  cons is tent  ï r r i th
requl t  ements ,

th e d.at a ccnta in ed. i.11 thi s Bull- et in
abcve purpose has been set  out  in  fu l l
2 "

r I , 1  r

r : .

iJ ,  Tl"I  " i  s no reason to think that in general pres ent-day
f:tu1rr1es . and" traln load s based upCIï l  long stand.ing practiêe
. ' . f l |* : ïperi  enee do not a1low e""r, .Àá:.êaí- 1ócomotive operation"
,:-bul sinee in the t est ing equiprnent now ava11abld to t lr .e
:*11ry9 Execut ive there is  meáns of  f  inding aecurate ly the
i '13! e. of eoal range, i  t  ïr i l l  c l  early be of lorne value tc
if:u}li: 

pl:: gt t . F "hedut es and load s to ch eek that rhey a re, r _ ^  ^ _ - - :  - : : : : " "  
-  

a r \ . . r - r E \ . / . u J , u b  a . l I t l  l - U t 1 L l $  U ( J  L : I ] e g I í  t  J i a I  I í ] g y  a l d g:1ï l  t 'a et  wi thin the most economi eal  range in thei  r  ent i .  rety
f : l  i f  39t r  vrhet i ràr-  ly ad justment s over part i  eular s eet ions
Ê!:eptable tc  t l t "  operat iág Department,  t t rey coutd.  not  be sc
rydif  i  ed as to bring about-a reduetion in eóal "oi*ïáptïJ"lL rf Lt lrlj",r u I \J'S imi lar ly  proposa ls  for  ner i  c r  acce lera ted.  t imlngs can beexarn ine 'L  in  rè ta t1cn tc  the i  r  cost  in  soa l "

:. The rrepnsp in whi ch
,.can be appl ied ioï- in"
in Bul l  et ins No s * 1 and.

US BTiLLETTN "

tor: :H?"i tg 
!h* results cf  this engine with those of rhe

H_:*"_ :pl::i st é{p-i; ;;;ï;; *ïtiï-ï;.';;ïï-,iJL;'..;Ë;"#"iiwat er and. soal " A lso for  the preseï :ee in  the smokebox o i  se l f -

steam F rr:rcuct, i i ; :n vritË 
"tf,;"ul l 

i : '  i ï : ;  à ï=,, ïïr.
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MEAN STEAM RATE 8850 !b./hÍ:. FULL

Stotionory Plont Te st.

REGULATOR.

l6'9m.p.h. 237.C.O.

5tO t .H.P.

tu/sq.in.
,47.5

MEAN STEAM RATE 88OO lb./hr.. FULL

Controf led Rocd Test.

39'2 m.p.h. l2 7. c.o.

REGULATOR.

49'Om.p.h.

ss6
9 7.co.

l .H.P.
59 '6  m.p.h. 7ï.C.O.

tu./sq.in
t47.5

EXAMPLES

f 8'4m.p.h. 23'/CA

548 t.H.P.
24.4m.p.h. tS 

j / .  
C.O.

3O'O m.p.h. l l7. CO.

55t  t .H .P

349n.p.h.  t37.CO.

567 t.H.P.

4O'On.p.h. 127. C.O.

35'Om.p.h. t3 7.C.O.
s60 t.H.P.

45'Om.p.h.  tO7,C.O.

s57 t .H.P

54'9 m.p.h, lo7.c.o.
6t7 t .H.P

M4/agos 4lst.

OF INDICATOR CARDS.



l8'8m.p.h. 28's 7. C"O.

673 t .H.P

MEAN STEAM RAïE ll3OO tb./hr.. FULL

Stot ionary Plont Tsst.

rez s !u/:gil.

RATE il950 lb./hr.. FULL

ControllEd Rood Tqst.

REGULATOR.

24'4m.p.h. 24'l.c.o.

MIAN STHAM REGULATOR.

45 'Om.p.h . l?'/. c.o. 5 l '6m.p .h . t6 7. co.

t+7.s tb./sq.in.

EXANfiPLES

2O'Om.p.h. 28 7.C.O.

700 t .H.P.

lO'Om.p.h "  2 l ' l .CC.

34'5m.p.h.  20/ ,C.O. 4O'5m.p.h.  187"C.O.

MAlaSOg 4lst.

OF INDICATOR CARDS.



25'5m.p.h. 35'l.C.O.

too4 t.H.P

MEAN STEAM RATE 1ó250 lb./hr.. FULL REGULATOR.
Stotionory plont Tcst.

tllllg./rq.in

$rsffi

N,íEAN STEAild RATE 16800 |b/hr.. FULL
Control led Road Test.

REGULATOR.

23'�t.C.O.5l 'On.p.h.

t+z.s tb./sq.in-

EXAIVlPLES

3O.O rn.p.h. 30 7. C.O.
tot8 t.H.P.

35'Om.p.h. 27 7.C.O. 39.On.p.h. AS 7.C.O.

á4.5m.p.h.  24' l .C.O.

56.Om.p.h. 2A'|.C.O.

i loó t.H. P

M4l430e 4lsl

OF INDICATOR CARDS.


