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ISSUED ALTOONA, PA. 

JANUARY 28, 1918. 

lnstructi~ns to Engi~emen and Fi;~~en ·f~:~; th~--E~~~~hiical Use of <;:oal 
(SUPERSEDING Crncur,AR No. 81-A, DATED MARCH 17, 1910.) 

··~ ;·-·----
. . ' ... : . GE!"ERAL. ;; . 4 • ·-· • --- -. l 

••• ~ - . l ••. ·;, '!' (): _ 
• --~ - • - • • • ;. .• J 

., 
,: · 1. . Enginemen and firemen must work together at all times in order to save; coal and reduce smoke. 

~~~-iln order to use coal economically, it is not only''iinportant that the locomotive should be fii'ecf properly. _:::. 

~Sb.ut. it i.s also important that the injector, throttle and reverse lever be handled properly. __ :_ r·--·--·~·,. : -~,;~.~ 

~J;::::-·:,~·:~:·-··::··- .. ··'. · ..... ·· '; ..... ·_· :_' .... · .. ·,";'. ... ··. · .. ·~.:~ ___ -,''.·, .. :-.· .. _.·:_:;;·;;.~:.:~ r.d~~-~'.; 
~~ · --2: ·Coal and Combustion: ""The burning of coal in the locmotive· fire box requires air, which must be -~+:.-: 

:.::..;:~cl!ll,~t!~d thr<?~gh the grate~ and fire door. Soft (bituminous) coals are made up of about six parts earbon, (:.~: 

.: "three parts gaseous matter, and one part earthy matter. . When coal is burned, . the carbon forms . coke : : \ 

:: c wfiich: bu~s slowly and without smoke, the gaseous~~tter: bum~ aS 'flame ~rid .the' earthy "Jliatter ~ioniis~~ : .. ~ 

\t~~ .oi:_clinker~. When.the coaUS. first heated by being thrown o~ the fire, the .. gaseo.~s .~ttet )s .~P~.ii~<qn, · 
}~~Jo~~, of_~ gas, ~nd if the fuel be<:l i_s:hot_en~t_tgh_aJ:l,d J?leno/ of _a~~ J?r~sen,~,J~~s-~-ii!_tbe .. bU,~.n~<!-:~5: 

,.: . !~r,e.:At;.es.~~pes o~~ .9~}h°e. :st~~k: .:J~~o!~ air ~s -~-~!:g~d j).!~t ~f~~E· fir~ng:_.a1.1:?. ~hilt: ~h.~ P.~,o:~ _.~¥,lg --~~e~!_. 

:~?,;;!~~# ~1~ter, al!~, this-additionar supply ·of· air shout~ . bt: .·~dmi~ted )i~? ; l'egu~te~; f>y ,J~e ~re~~ .. "'J>.~, :~t&!i _.·. 
M_-}:~~131~~~~ _of ;the· openi~ at the 'fire door.. If th:. gas. O}s unburned, i~"Wl. ·u. produce smoke. · Smoke,_:_.~~~~~~--~-_:· 
•·-"'·means :waste .of coal" and must be avoided .. · .. -~- : . .' . · ·.· '., .~'>·-. · · · "·· . ·-o , •• ~_,,, :-.,... ',. 

~~~-~:·\~~C~~iii;~~ifi~;irij;~~~~~~~--i~~::;·-~::·,;!J;;:".-;d;:·~':;;:~~ ;~:·:J.·. ''~l~i!Izt:rrx_:-::.-:~,;.':b: ,:,, ~;,~~·: __ f;~=~i~i:i 
. . ',)~~~ £:.:'!.::: D~"PRE~~RATION OF: L.OCOM~TIVE FOf\, t},~R~'CE.,,~")! ;;;;•_.<;;<5 ~-~· :.:~~ .'.~~'"~5!.1:?~-!:$:'. 
;"" · ;;.. : : " .: · · ~ -· · · ~., . ~ •. · .. _,. · : ·•---:.. . . .. '."",..•• ·.::~ .... ~-,,,...-r- · ·-~-=~-i!;:;1 

t::c::::;:.,... . pection: Enginemen and firemen· when takiµg ch_arge'·of a locomotive must see that.J4e)ire ..,~; 

!fi.uF!t ." d'ii~li';·'k1Faf~'~fh "'o"bci.·:~oll'ciitfr~n:;·£t-ee :frdm'clisli'·~na :flinker/'ind tlie ash i>aff'prc>PC'HY.~~a~~ 
ei!~¥~~i'~{o"'.'t>r'J~fi16t (~0~1~ 1 ¥i6rf;: cir61:>l>i~g:·&10Ki tile~'toa<f/ras ~'tiiei ir~~nao1e-1c;· ~taif'nres'.DJ~~ ~a!an_:~:~ 
~ .-~m_~~l"'!"'•.- ·-r-.r-"r.- .... ..,.,.""''·"'·-' .,...-i'f:o!''! ·>~-1. · - .•. ,..,.~ t·it.,-..'17"'f"'r.- ~lH'1'""' · ~ ''·~·-rr:_ ~~ --"'\.~• , .. -'!'~.'"'" - ¥-'!"•TrJ-'"~·-l)'f''"~-"";··-~ 

1 es, flues a.nd:"?:}'own·:shee~ ·should also be exa:rtunea, to see that they·are·iri !;'aodsondition: ... •:~ --~·;:-=·:<::<~~'.~ 

·· "> :i:.~~~~~~·~ ~~-~t:u~.~ ~!;.~::! ~. __ :~::;_::.~ ~1 ~~:t:o~1 .. ··~:~~:::~~.'!:7~.'.~.~h~ ~!;·~--~~~~.--~.: :.:r..(tt,~;~~~-~ ... ~.;J·~:f~::::t~~~-~=~~-:~i-~~·:,~~ 

,'i:Pr•paration of Fir.:· The grate bars, after being shaken; inust.pcdeft"level, so a(Jo preveiitJh~_jf! 

i 6"fflj£ t~ ·fiiigers~~ 'e<iges'·()f the bars.':-~It( o'raef to :'.1'r'eveii(sm6~~~lle ~oat sli61ild' be __ ~applied it!­

.. _ .- ··;iufntitie817 fn\efia1§,-:t){e-_~i-e Cioolkept-: o'ii".'b'r r!lga.1nsfth~:.~1iicti;::~fid"tii(1"1ifower :!use'<Fii=.ug~~:f ~.81· 

·-"~;wm p~i;tni!, th.c: ~tire ~s.va!la~le _time being us~-to~_gradually .. bui~d !lP _'!!ie fire:.._ ~-~-:~:-~~~:: ___ y":~~:; 
. ;J~;~U1:lt 1"•,:.'·~.f";.;,0'1 ... ~<fJ~f~/:t~;:~:~ . -~ '"". :,:;. t_;·i::'··~- __ ;';;,;_,:~~~.'_,;:'·~;:::.i.~;;_.~~'~°':~.' ' ..... -·· _·_:;;;:::::~-;~:·::...: ~:'?."+-§ 

. . -:;:":K ... 'SWtifti"tJie'.I.Ubric8tcn~·::, The tubricito'f ~siioutd be siaite<i-stoW1f fielor'e~1eaVitig::fhe:st:m:age·~traHF~~ 

~: cir-engine-~house, fo see that all the ·f~eds .~re. )VQrlci~g. prop~r!y, ~t;d should ·;be .:..~et to ·feed/the ·proper-~':-~ 

; __ . '--~~ount 15 minutes before departure ;ith trai~~. to insure th~J v~lves and cylinders being liibricated. wh~--::,:;; 

~.r.·.~_; __ :_'.: ... '_:_.,; __ :_~-~~••': • .. :!.~-.-~.;. ~.· ,·,;.·,::~-.·· . .-.~ ...... = .. :.•,· ·~-.·.·: ::•·. ', .:,:.,:....·,i.r.'·.:_:,'. .:._''~: .. ~'~ :~{"~. ~.'.°' : :; • ~ : .• '·:·.· •. ;·: :. : ,;'. .. (; ·f.'c: .. ;::c:::~ ~::• _;;_:.:_•::·CC~~~~' ·':'C:,;.~ . :!I 
-:"~~~ :- ~ r-- •. ~ • ~ .• ·- . ••• .. ~~.::-:::::::·~:) !~·~ ... : .. ==~; j"""':~ :r:~~!::· -~ ·.~~: 

·.,->!!t.:l.~/:~:~ H' l .. i.~!: ....... ~ .... J. ~ .. ,_ ~,(, < iL. ... J.~ ~~....-;:~·~.- No. L-24. i ....... _,~J ::,.;·.:i:a~-~1::0 A A. ·i '·="·~,,-. ;.:.;cE,...41.. ,~- -,~:* 

~ '"' . ...._.,.,._. -: . .:·.:.,_~~~:-..... _ ... ;. ~ ··~:~;~·==-~:; 
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·--· - - ._ .. _:.;.:_:,...:~~,_~.;~ ... ..::~·;.:·~....,:·<, ... 

·"·"""""-'·=·,.·,-~;.=~:;~~~-;;::.:i·~~ 
.. ·'""'_,..";;:_ ... ---~-oi.;.~; -',_.;.~',., . .:._~.:.:...,:;:h~i;~· 
~ .•.. ,._,..,,.. • .-..-··-··-~r~~~- -- -'·• ··-r..:>·~~ 

... ·d·~.--~~ "~-l~ -~ ~ :... < :.~~~~~~1::'..'°...; =·!--..;;: 
..... • ~ ·.~>.C·-.. -:· .~:":'.i_--,.~-~;~;::_-~~~-: . 

. , .. ater Level: The height o~ the water Je~~l .in the bo!~er"whe~ ~ea~ ili~ ~~~ 
• e house should be such that there is an opportumty for working the m1ector to prevent lq5s 
tie to· the safety valves popping. A scant three gauges of water is the correct amount. :\f.. 

- - OPERATION OF LOCOMOTIVE. - . 

,,. ·· 7. Size of Coal: Large iumps of coal do not make a satisfactory fire and they'$hciuld be:br 
~:~~-pieces no~.larger than three inches. _ 
;,ii.;::~ • ._ •• 

r~'.".:i.---s.-;r .. _· .. _· .. . • ~- - . •.• • .;- ~,,., . . . - ... .. ·:.:.:·"'· <-:,.,.~- _J-'· 

-• _-" · 8. - 'Condition of Fire: A bright level fire over the entire grate must 'be ·carried' wherievei<.:poss 
When a sloping fire is used, ~o more coal should be banked at the fire door ·than is necessary. , ;._>::,~·>~ ~;,;;_. 
< ~:: . .... . _-· - . . • . • ·- • '.. . • • -~ . •• : • • . : --~-. --:·-. .~·- -~- ;~-< .· '.~~Y7.:~~~-i~·~:~ 

.9. Frequency of Firing: Small quantities of coal placed in the fire box at re~lar interVals k~ep the.;-~ 
fire bright, reduce smoke, and keep up steam pressure without waste of coal; large quantities · of coal ./_?d 

. . .- ,,. . -- . -'··~· 

placed in the fire box at one time cool down the fire, cause smoke and a waste of coal, as the supply of air.is -:~ 
'not great enough to meet the sudden demand and, consequently, there"is not' complete 'combustiori:;"-:~l-i~_·t~::~·: 

, " -. :: .. · · ·_;- . ir;~/ ,.~,;L,."~ 

10. Handling Fire Door: . To prevent smoke and save coal, .the fire door should be plac~d ''~n 6r _ 
against the latch after each. shovelful of coal is fired, also after using the hook, scraper or ~lash bar;' and c~; 
when standing on sidings, in yards and at terminal~. ·- ' - · · · ;:· 

,, . - ·~­

. ,__-- ·- . 

11. Handling Grates: The 'grates mtlst be shaken as often as nec~ssary to clean th~ fire: of ash ~d 
-. clinkers, in order to admit sufficient air for proper combustion. They should not be sbakeri hard enough to 

cause the loss of good fire, which means waste 'bf coal. . Care should be taken t<;> pla~e t~e: gr_ates levej_3.f~er: 
each operation, to prevent the fingers or· edges of the bars being burned off.· .. The ,:grates shall ;not be : 
shaken while the locomotive is 'working in or 'around stations and industrial plants,. nor while' over"'trestle5, : 
bridg~s or track 'troughs. The. best time to shake grates 'is "'hen the steam .is shu.t_off, that js, _whe~:.the . ~: 

=·?i1:~_f\~~7~ght~st. . ·.· . . ·. . , .. -- . -- - . - . ,:::·:. : .. -_ -,~~~: ~~ :.,--, •· ,-:~: ~~·";.~-~;-.'-?;:~~;~?~~i~j~r1t.D~! 
~,:f:lit< ~ 12. _ -Dead Spots in Fire: Dead spots in the fire must be avoided at all times,' as they frequently _ie-;:~L.-, 
~~°".'.!':Suit in Jeaking tubes,. due to the cool air which pass~ through.them, ·causing the tube sheet to~contract:''.i{~-~~S 
t;?:i:1'_,:~:.·;~·:::·~:_: ·· ~. · ·. · .. :. ''·''''·· ·. ·. .. . .. ·. =- .-~; .... -. -~~"\~~~;- :· ~ :··:.,~;-:, ,::~~~~:::,:~if.r:·:)-~:-'/.:;:;ii~~~~/~ 
~~~> .J:: ·13. i Fmng: Drawings o~ page 3 illustrate. the .condittoq o{Jhe_ fire with good and bad firing. · · · 

~%f~~'.:j;~;~~7-;ai:<l:'.2\nustrate. the ~~ncl~~i~n of th~ 
0

A~~::~he:-t;~~cii~f~i~~~cc~~d :;;;;;:.~~irig ~ .. : .. ~ 
;>~Wciwec:t-::~H ·is ·good practice· to· maintain a slightti heavier. Jiie.Jltorig. ihe ·'$ide5-~hari-in . the _cen'tii-:;>£ ,fit~~# 
-:..t~'li.f-·.-n· ,__.,.,.~·-·~'n•.··'", _.... ~· .· . . _,_._ . .. -·.'"~-'_;.-.- ... ;~ ,_~:"- ·. •' _.. , . _ ..... __ ,.,..,,_ :,., .. , ---·'"· _ ~· _;i!·.-.'·~:·~·"t:~~o:f-'•,-

f~~~POX, as it preyents the tendency for an excess of air to pass in neXt to the side :sheets, which .woulq.: . ~ · 

;~~~~~~~~~~"'f~~ll1· .• allowi~g,c~~? .• :~i~--~~ .• pass !~~fth~~;~~~o~;£:.~~::~:1~~~:~?f~~~~;~~~frl:7 
• . ~-'""·'" .•• , 

:,: .. ;,..:;~~:;? · · il!.ustrates the thinning action of the ·drafts.·atong'the __ side sheets: '.;E·:~":,.~:;· 
·,~-1::;~~;:; ;:"~~· ·y:.· .;_ _::. :~.~~·' . -- - ~~-.. ~.~-~-_.' :,.· . ;, - :·, ~ --~ · .. ;: ;. 0 > ·. ·:·,.: ';.::<t .c," ~:;,~~/J;.:.;~~::!!;.:" .. ".:t~:.~-..:;':;.·~:--<~ .,~_-~:.Jo'--... ~ ~ ,;.:;..:.;~;/r;;:'.':;~:.:i'.'.:;:: -.. ~;;i: -· 

""~"'-i-. '··~· _ig'.~4 ill~strates'~tiie '!e_mp6ra'ry reduction' i~')ir~'b'ox t~Piraiit!~.-du; to:th~~k't~uction -0,.. .. . • .· ·. . ;:· '~ 
~-~ ··~Ei~a~.--~~~:~j.~~~:;~:~i'l}J~g~f~~i~~~~;;~B·~~ii~I~-~:~~~;i~~~~;~-~~~j~~f~~~~~~~~~";~?~~cY·~~£=~ 
, . .,!g·1_~J!lt1str,ates th~ ,p~storation _()f temperatur~ before a succeeding iihovel_~ul_-.of coal. 1s p . 
!'~7:~other pa·rt::6f the fire box,. as in:·the system of light ,ana level firing. ·::·~r<::.~~:~]".~~~·::~~f~:-~ 
:,:~:-: ·.~."..~:~~~J;f?~~?5~' '>. ':-.~ ::· "~:-~:.: . . . .. : :;:.; ... '.. ·::" . _:·· ~·,~- -_ ~-i:-:.f:i~~~~--:J~~:¥¥. 
... · •::·: t fl!· 6 ',~IJ.d .. Fig. :J_ lllust~~te __ the effect of th~n SP?ts or holes 1tl the :fire~ .7,· :'.'.;;l'.':;;. ,,·:.,:':"' : ,, .. ~: · -:;:;. t~:.;:.:" 

:L:_::~ig .. S~nl~strat~ the effe~ of h~avi firing af the. fire door: Such firing 16;"ei-5 the _temperature ·at 'the ·~:::._ 
.:l'?~R~c!c end of. the fire box, as a sufficient supply of air cannot pass through to support proper combustion, ?itd '.~;: 

:;~~~'r~~~fc:~!l~~:~:ates this_ portion _of t~e fire_ 7~ox ~or st~ ge~~rating ~~rpa,ses. > -<» .· ·: ~:-~.. ~~~:~t~ 
~-~::~>{'::~:Jt:.ig;.~»:mustrates the application of a brick arch and shows the path of the products of. combust~Ori.~ti;; 
'."{:':'.The :effects of· good and bad firing, illustrated in the previous drawings, would apply also to a fire box · ... 

with a· brick arch. 
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.. ~-
0.MOTIVE'. A:RRlVl~G.·AT ··. . MiNA!-; 

~f1i.l-.i~;25·A'f't:~. ~-····· .. =:;~~~~0.~~!~~~1~1~~~~Rtfi~~~~~~~1Mi~;1t~!~~~;a~~~.,-:.~··~f~~f~~~g: 
;;;,_:dead fire .ts bable to cause the. flues to I~, wh1l.~ ~ hea~ fir~:)Ytll. ca\!_se_ ,~. ~!'~st~.~f ~oaL~l}e~Jh~ __ tjie c.!s '.:~;;·;~::-~ 
?:·:being .cleane4.-~Ij,p<;>~-t~~hi~g-·'the._tifinina1; the engiq~tnan 'shall .report: ~tpot( t!t~-·· M.-:-P·;---62·:fonn:8'11 .ae:· .. '.'· ·~:. ~ 
(,, fects and leaks of steam or water in any part of the locomotive, ·consulting the fireman· concerning any'':ete- .. 
7/fects which he m~y have noticed about the grates, grate rigging, brick arch, ~sh 'pan, firing tools, ·ind sooop ... . : 
~;·rigging. -~~::_,·~,·'.· ... :· '..".-. . ... : ...... ~ ,·:·:.... .. . ... . . . .... ·. .;":o: ·,.,,;. ··'. -~,-· ,:_ ... ;,:.: -.~ •. -.· . 
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