
( ( 2 ~ 1 1  ~ I I I I * , ~ ~  fro111 RI: :~  7 .) 
C I I ~ I I ~ I I  O I I  lirc." 'l'l~is is so111<\1i111vs i1o11e ;I{ t l ~ c '  s ~ ~ g < c s t i o ~ ~  ol' t l ~ c  I ~ I ~ I ~ I I I ~ I I  
a l ter tlrc fir(! 11as I ~ e c o n ~ c  cli~~ltclrctl. ?'l~(,r(? III:~?. I](:  s~:vcrill (:;IIISCS elltirely 
nj~nrt  from the nozzlc, s w h  :IS f l ~ ~ e s  leaking or slopped up, nelting stopped 
ul), 1e:llc in Are bos or smoke nrc.11, i~nprolwr running or liring, or n nr~mbcr 
of other causes, antl wit11 the defect remedied. thcre wor~ltl be no necessily 
for ~'ctluc.ing the nozzle. nut. it' nozzlrs are :~llowetl to be rct l~~rct l  inclis- 
criminatcly. i t  is prol~nble that some other tlel'ccts a t  least may not be cor- 
rected. The contracting of the nozzle calls for a heavier fire to be carried 
on  t . 1 1 1 ~  enginc than on other engines oC the same class, and may result in 
fireman firing engines that have nct Itad nozzle reduced, heavier illan is re- 
clr~ireil, wit11 the result that another fire is spoiled and another engine is re- 
ported not steaming. \Ire record the size ol nozzlns on the monthly engine 
condilicn report. I t  is first determined what size nozzle the engine will 
steam \\.it11 freely, alter I~nving rnatle allowancr! for  varying conditions, antl 
with sta~rtlarils established lor e:lch type of cngine slightly snialler than our 
tests show e~lgine will steam freely with, \re nlaintain same. In the rountl- 
house \ve keep n board sloited so :IS to strailille the britlge and \ve put this 
tlown in the nozzle without opening the front end and thus cl~cclc :1ct11a1 
rneasure~nents wit11 the measnrements reported. 

Some71ery valuable .tests conclr~ctc!tl by the Santa Ice Railroad silo\\, that 
cngines equipped with a nozzle a s  large a s  is used on lhe average railroatl, 
shows the back pressure in cylinders, a t  times, lo he equal to the 1~111 a t  
draw-bar, which means that as  much of the pcwer of the locomotive is usetl 
in creating draft under these conditions a s  is used in pulling the train. 
From this the premium that is lmid for contracting nozzles unnecessarily, or 
neglecting to clean them out, is  readily secn. and this feature shor~ltl not 
I)e left to the discretion of someone in the rountll~ouse that would prefer to 
contract the nozzles rather than go a f te r  the real cause ol' the trouble. 
IVith 11s. nozzles a re  not reduced without the consent of the Master Jlcchanic, 
and Assistant Superintendent Loco~notive Fuel Service. 

Another cause for waste of fuel lies in valvcs so set  illat engines can- 
not be worlced in the most economical C I I ~  off. We f o ~ ~ n t l  this was especially 
aj)t to occur on large freight engines ecl l~i~pcd with slide valves. Unless 
this is specialized on and tesls a re  made to show 111e difference in fuel r.011- 
s~~rnpt ion  of an engine working a t  long stroke or in close c~~t.-of[, tlle sho l~s  
may not be particular to se t  ralvcs so that engines ciun he nrorked prol~erly. 
On one division it  was found by marking the cut-of[ 011 the quadrant, that  
the ~ninimum point a t  which engine col~ltl bc morltetl was frequently not 
closer that 11 or 1 2  inches on slide valve cngines having 22x30 inch cylinclers. 
Valves were then squared up lo w o ~ k  at, n n y  point in mt-off and it mas 
found that Ihe fiw-inch notch was the most tlcsirable ~ninirr~um cul-ol'f I'or 
this class engine. Qnntlrants harc  been similarly stencilctl on one 01- (\\so 
engines of nc;~rly rvcry class. 

115th reference to cnginc cont1itions.-0111' I-nechanical o m c r ~ s  try to 
xnxko (hings as ronrcsnier~t as  they can on the engines : ~ n d  arc  relay al)l)rc!- 
ciati\'(. OI s~~ggcst ions.  T3Cngincmc.11 tl~rmsi!lvcs arc  c o ~ ~ l i n l ~ : ~ l l y  ~n:~liirlg SIIK-  
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gcstions that hell] the Pucl performance, and we try to carry them 0111 \\ . l le~~- 
evcr yractical. It  is very important that engineers lamili~lrize theinsclves 
with the amolmt of fuel reql~iretl to lill tuuk and make out ticliels Tor t l ~ c  
exact amount ordered, lor in the event of taking coal from cox~l~ect i~ig liiles 
or mint t i p ~ l e s  on line, the engineers are, in a \\lay, the purcl~asing ageilts 
of 111e company they represeut. 

Srifficient draft tllrough t l ~ e  :~sh pirn is very irnportiuit. It takes a great 
~ l c a i  ol air to 111ir11 coal ~~rol ler ly.  11 is ~ s t i l n i ~ t e d  tllal 20 pounds or Z(;U 

cubic feet of air is r e q ~ ~ i r e d  lor the proper co~ubustior~ of one ponntl of coal, 
or 3,900 cubic feet tor cwll sliovclful. 

One thing tliat is frequently lost sight of is the relative cost of lubri- 
cants and fncl. 1 have in mind one division \\.liere the approximate cost ol' 
fuel was $83.00 and t l ~ e  cost of lubricatioi~ 45 cents for :L round trip oT about 
SOU miles. The lnbrication sl~oultl be watclwI very closely by the engineel', 
ailtl tllose having supervision over tlle crews should Iteep tllis feature in mind. 
Cut an engine should not be run with dry valvcs o r  cylinders. The engineers 
s!?ould carry extra oil with t h c n ~  and keep the engine well lubricated a t  all 
times. I f  careless in the use of oil, that call be hantlletl on its merits, but 
it  is just a s  reasonable, in my opinion, lo say tliat we could 11i~ve just so 
n ~ n c l ~  coal to make the trill wilh as  to s tar t  the eilgi~leers out without an 
elnergency supply of oil, to use i l l  case solnetlli~lg should 11:igl)en on the 
line. 

Atle~l l io~l  to detail is Iligllly esscutial Lo loco~notive operation. Tlli~lgs 
I l ~ a l  are seeluingly u~iimportant may have a decided effect on the final re- 
sults. It  can be safely left to the general olficers to Curnisl~ new appliances. 
It is for 11s wllo are  held responsible I'or the lesult, to keep posted ruld de-  
termine the best possible ~net l~ot ls  of hantlling srrch appliances to secure 
Ihc ~ ~ ~ u x i r n u m  eficiency. 

I<eel)ing e~lgiues of a cerh~iu  class in one workii~g district is essential 
to proper h e 1  perl'orn~a~icc. Neither enginemen or shopmen can learn the 
proper cale  cC an engiue in one trip. The a r g u ~ n e ~ i t  that un ,engine is an 
e n g i ~ ~ e  and :L man that knows his business ought to do a s  well with onc as  
nit11 anotl~or, is wrong and is 1)ased on false premises. Circumstances re. 
qilire, sometj~nes, that cngiilcs I)e sltiltecl arountl considerably, but this is 
invariably done a t  the expense of thc fnel bill. 

The wl~olc l)rolrlci~i resolves itsell into it qucstion of hcarty co-operatio11 
on t l ~ c  part ol a11 concc~wed. A ~ ~ y t l l i l ~ g  that will I~ell) to eslablish a proper 
f l~cl  ycrformalice on the railroad will Ilcll, every other item of train opera(io11. 
The \\'orli cunncl lrcssibly be tlel)ar(~~lerltizetl. Every tlcyartmeilt on our line 
tries to hrll) out. in every may (hey cxn. Tlio shop p e o ~ l c  g1:ltlly accept s u g  
g ~ s t i o n s  111;1l. 111a1ce c~li:ittc!s ~ t ~ o r c  ocoiio~tlir:~l in T~iol : ~ n d  as  conilort:ll)lc lor 
1111, ( ~ I I ~ ~ I I ~ I I ~ ( ~ I I  :IS ] iossiI~l~~.  'l'l~vy i u ~  vvry X ( ! I I ( ~ ~ O I I S  i n  i11viIi11~ crilicis~n in 
Ihis r ( l s p f ~ ~ l .  Tlic saint is lri~t:  or 1110 SIIOI d ( h [ ~ a r l n ~ ~ ~ ~ l .  .\ny ? , I I : I I ~ ~ ? s  I11:al 
(*:III I](!  11r011glit :\LrotiI i l l  t 1 1 0  I I : I I I I I I ~ I ~ ~  or ~ I I I I Y , ~ ~ : I S C  of I'IIPI t l ~ i ~ t  ~ I Y !  J I I ~ : L C I ~ ( ~ : L I  
a re  worltctl out. 

Secilring as   early a s  ~rossible a l n i l x i ~ l ~ l ~ ~ i ~  (01111ilgc 1,;1ti11g 1.01' each 
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locomotive is highly important for a proper t'uel per lo rma~~ce  also. of course, 
lor obvicus reasons, all of these things cannot be done a t  once. All of the 
engines a re  not. right all of the time, neither are  they all wrong all of the 
time, and this . i s  also trne of the men, and statements of this character 
sl~ould not be taken too seriously. When things go wrong, a good getting- 
together is the best way to remedy them. We derive a great deal of benefit. 
from the educational meetings held a t  the different points, and also from the 
different staff meetings held a t  the different points, and also from the 
different staff m e e t i ~ ~ g s ,  held by the division officials. IVith the best sys ten~  
or method t h a t  can possibly be maintainc!cl, human error will always furnish 
the need of a very close su1)ervision. Any device placed on the locomotive 
tends to malie it more complicatetl and requires that the men who a re  handling 
it  be taught its proper use, ancl this emphasizes the need for greater education. 
Grcat good can be done in reducing the fuel bill of railroads by exercising 
proper care in the selection of our firemen, who will later become engineers 
and \\ho will have 11nc1er t.heir superv i s io~~ in the course of their career prob- 
ably 50 to 100 other firemen, all of mhom mill profit more or less by the 
engineer's training. The need of firemen should be anticipated. These men, 
once employed, slloulcl be properly etl~lcated to perform their duties skil- 
foliy, and if they do not show aptitude, should not be t~llowed to remain in 
a vocation that they a re  not wlapted to. A constant effort should be mitde 
to familiarize not only the ellginemen but eugine handling forces and me- 
chanics the right way to handle and care for locomotives, and their work 
should be checked 1111 often enough to know thkt it is done in the right 
way. I t  is highly essential that the work ot' Cue1 economy have the un- 
clualified support of the general off~cers from lhe I'resident down, and on 
the lines which I represent we have this support. 

In conclusiou, I wish to say that the one thing that has done more to 
reduce the fuel bill on the l*isco Lines thtun anything else is the interest 
and loyalty displayed by our engineers and firemell, w ~ d  it is only to be 
regretted that we canuot carry out all of the suggestions made by them a s  
rxpidly as we would like to. 

Pencil Economy 
Rluch rivalry, engendered from all 

article which appeared in 1'111.: F ~ u s c t r  
313s recently regarding econonly in 
the use of lead pencils, is apparent, 
1)articnlarly among the agents a l o ~ ~ g  
the line, who seem to vie with each 
other in their efforts to wear pencils 
down to the lowest possible measwe- 
mcwt. 

;\gent Ira Townr, of I3rcc3lienridjie, 
Olila., 11m Sor\\~;~~.tied to Ge11cm1 Sta- 

tioner \\rindsor the end of a pencil 
which measures, including the point, 
less than one-half inch. This pencil 
was in constant use for two mouths. 

Agent I('. 0. Mason, of JIonmont11, 
I t a ~ ~ s . ,  has eveu brolien that record, 
as  the end of the 1)encil which he 
sent in lneasures just three-eighths of 
an ii~cll in length. 

These a re  evidences of \ v h ~ t  can 
bt! ;~ct:oml)lisl~erl by the use of ~ I I P  
r~f?\v pencil I~oltlers recently furnished 
c.in:!loyes. 
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PYLE-NATIONAL 
ELECTRIC HEADLIGHTS 

ARE BEING USED O N  OVER 22,000 LOCOMOTIVES 
ALL OVER T H E  WORLD 

Elliot Frog & Switch Co. 
L. sr. Leoi* Q1 

inst. Frog.. Switcbr, 
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