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The Baldwin Locomotive Works

HE following pages illusirate varions types of

Tacomotives, of bath broad aed nacow gnuges,
adapled for bgging, plantation, conbractors', industrial
and geperal rosd serviee.  The principal dimensions
which are given In each instanee are intended ss s
e in determining the typs sad olsss of loesmstive,
bl medifieatbons can be mnde in any of the designs

atkmbier of loeomotives of the same class. This system
permite of any parts meeded for vepaits being supplied
wither with the leomotive or whenever subsequently
requiced.  Buch parts are made to e same gaages
and demplets ss are originally used in the cansretion
of the locometive, wnd in this manner the expensa of
Tepairs s redaced to o minimum, and the madntensnee

shown, in arder o oest the eperial requir s ol the
purehasar,

The locomotives herewith prosented saes adapied to
the eonsamption of wood, mb.nrblbu.mlmmmﬂu
fuel. With the addition of the any
onny b mclapted to burn patreleam,

By the gyatem of monulfaotive employed, all import-
ant pnrta nre aecurabely made to gaupes snd templets:
they are, therefore, interchapgeable throsghont  any

J--

of | Ive power is sttended with the least possibla
inconvenismes aod delay, It is ooly necessary Lo pive
the eonptructon number of the loppmetive, which is
Fonrad e the builder's number plate, ondinscily attached
to the el of the smokebiz, od name the particular
detnzl which is roquired, Tt esn then b furnished from
W Works 51 the shortest notice, guaranteed to fit i
place.
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L] THE BALDWIXN LOCDMOTIVE WORKS

Class Designation

The elesignation of the different classes of lormise
tives, s8 osel By Tho Baldwin Loconmdive Works, ein-
bodies the eninbint fon of eerrali fgures with sie of 1he
fotters, A, B O, I E ar F, Lo indlicate bedh the nember
anal kind of wheels and size of cvlindees.  The nethod
of ddesigmating ibe nunber of drivieg wheels by Ieiter
was first weed o JB4L mped hus Loen contin] withoaat
g sitee 1hat me; U, s loesioolive Taviig ane
puir of driving wheels is elassed T that with 1wa paies,
Cp that with thiee poirs, Ir; that with foar pale, E;and
thai with Bve pairs, . The Jetier A is used for & special
class of high-speed locomofives, with a chegle pair of
driving wheels, and for 8 mck-rii beomotive with a
single: pinion. A figure o4, G & WL IE ote)) s wsd ne
an inifial figuee 1o indicate the total number of wheels
uider the lcomotive. A figure or figeres following {ho
initigl fgure indieatos tho cinneter of the cylindors,
andl the fgiare of Ageres followng (he clas dedguation
repr=enis the ponscentive clam mumbier af the loren-

ilve on which it appears,  Thus, 5-26-C 500 indleaicos o
Ieomative with eight wheels in all, having eylindors
gixteen ioches in dismeter, with two pairs of driving
wheels, uned ihe five hondredth leomolive of iis elass,

“The numbser cepresenting the exlinder dismeter is
an avlitrary Ggure, originally inteoded to reprssent the
weight of fhe lomanotive in lons; but in preseob prace-
tieo it b no sach peferenao - forty reprosoniing s twenty-
thires el ey lineler, dldriy-cheht s tventy-tw ek ey -
clew, thirvsic o twenty-one inch evliniler, and = on
The slee of the ayliber oy be fowt by divilbyg i
mmelaer by dwo and aelding theee o the quotient, or Uke
figurea Tor cylinder in the class designation may be
olitwined by suldractiog three frone the wunbey ndieat-
img tho dismeter of the eylirdor io inches and multiply-
Ing the remabnder by bwo,

The smme rule is carred oot in the slassifieation of
compand locomatives, o this case, however, & num-
Tt 12 given to dieate the daoweter of oach elindor,
ihnt indiemting the bigh-pressure heing written over the
bow-pressure,  Thie, 1=} 5-I0 100 indicates a compound
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THE BALDWIN LOoCOMOTIVE WOKKS

loscmative, with ten wheels io all, having bigh-pressura
aylinders fourteen fholes in dismetesr and low-presire
eylinders twentyfour nches in dinmeter, with dhree
pairs af driving wheels, and the ove bundredih lomasive
wf its clnss,
Az n forther illusiration the fgures indieating the
dlametes of the oylinders are as follows:
8 inddieates oxlinders T inohes in dismetes,
1035 imbicates eylindeia B inches in disseeter,
11 indicates exlinders 9 inches in diameoter with stroke
not. exoeding 14 (nehes,
12 indieatis evlinders 0 doches in dismeter with siroke

7

42 indipates evie, 247 din, M indieates oyls, 287 dia,
44 Indieates eyl 257 dia. o Indioates syl 33 Ha.
A inelicates evis 26 din. Tib indientes cyls. 38" din.
48 Indivates eyte, 277 din. 80 indicates axls, 4577 dia,

axopding. 14 inches,

14 inelieates oyls. 10°° din.
16 indicates eyls, 117 dia.
18 indieates ayla, 127 dia
) indieates evls, 137 dia
22 indivates ovls, 147 dia,
4 indieates cyls. 15 dia.
20 mndieates evle, 167 iia,

28 indirates eyls. 177 din.
A0 indicates evle, 187 dia.
32 imdiesles eyl 100 Ha.
4 indicabes oyls. 207 dia.
2 indicates apls, 217 dia,
3K indientes eyl 22 din.
A0 indicates evle, 227 dia,

The sildition of the fraction 3 to any elass indientes
that there |8 & truck placed at each end of the losmo-
tive.  The addition of the fraction 1§ fo any vless iwdis
cates that there is o front trock, but that & vear trock i=
ph:l:d back of the Brebox.

Fromn the nhowve system of classifieation, and omit-
ting the Gguees indivating the eylinder diameter for par-
tienler mizes, the followimg type deshgnations ans dodiosd,
“Thee s ams show thi Westion of cylinders nnd srrange-
el of wheels,
£ Tank—03 0 ) T pira of coupled wheels, with

saddle ar side tanks, na tracks,

40 Tendar— () (0 EEY Two pairs of ecupled
wheels and separabe temler, o teieks,

=02 Tank— A 0011 Two puims ol soupled wheels, and
two-wheeled frant truck, with saddls o7 side tanks.

Copyrighted material



] THE HBALDWIN LOCOMOTIVE WORKS

Bt Tender— 8 o000 T Two pales of eoapled
wheels, sod tw-whedled frost track, and separsto
temder,

g0 Tunk—00 0 Twe paire of coupled wheels
and two-wheeled rear truck, with ssddle, side, or
et Lanks,

8 Tondor— . 0 O o (O Sy Ameriean type—
Twe poirs of coupled wheels, four-wheeled fromt
truck, and separnte Lepder.

BY-C Taok—d 0 D0 Twe pairs of coupled
wheels, with two-wheeled fronl and twewhoeled
rear troek, with ewddle or side tanks,

8140 Tank—O 00 oo Farney Type—Tws pouirts of
couplod whoels, with fogeavheetod rear iruck, tank
AL Tear.

B0 Tunk— OO0 000 Malket Articulated
iype— Two pairs of coupled wheels in each growp,
ao brielos, saddbe ar alde tanks,

1950 Tank— A0 o Twe pairs of coupled
whasels, twa-wheelod feont truck, and a fowr-wheeled
rear truek, tank at rear.

L6 Tendir— ool 1o BN Aflantio type
—Twa poirs of coupled wheels, four-wheeled front
touck and two-whesled rear truck, and sopasate
temder.

12400 Tendor— . D000 Dl By Malket
artlelated Lype—Two paira of ooupled whesls in
each grogp, twewheebed front amd two-wheeled
rear bruek, and separaie tender.

BT Tank—0 (1071400 Theee palvs of ooupbed wheels,
with #adidle or side tanks, oo trucks,

G- Tender—D0 3 00 ) 2B Theee palea of eoalecd
whesls, and separate tender, no trocks,

B1} Vender— 553 0000 OV B Mgl type—
Three pairs of coupled wheels, tweewhreeled Srone
Lk, aiwd separate dembor,

Bl Tank—D 000 (0 n Theee poirs of eouphed
wheels aod two-wheeled rear truck, with sadile,
side, o1 rear Links

W1 Tender— . 0 0 (000 O B2 Tenewhesled
iype—Three pairs of eoupled wheels, joue-whendod
front bruek, and separate teodes.
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THE BALDWIN LOCOMOTIVE WORKE B

10441 Tonk— AaD {0 ke Three prirs of coupled
whenls, two-wheebsd front and two-wheeled rear
trunk, with saddbe or slde tanks.

W14-D Tender— 850 0 i 550 Praitie type
—Three pairs of epuplod wheels, tog-whesled frone
and two-wheeled rear track, and separate tendes,

120-D Tank— 0 =000 o Threo pairs of eoupled
whieels, fonir-wheeled front snd  bwo-wheelsd rear
trock, with saddle or sida tanke.

1205-1 Tender— Ao Do H g 22758 Pacilie type
—Three pairs of saupled wheels, Taur-wheeled Tront
and two-wheelod rear trock, and separate tepder.

M-I Tank— 4 09 o (0 ) oo Theee pairs of
eoipled wheels, four-wheeled front and four-wheeled
voar truek, with eadidie or side tanks,

12-D0 Tender— A4 000007 (0 TR gl
arliedbated bype—Three pains of soopled wheels in
anch group, oo imacks, aod separate tender,

14D Tender— A0 QOO0 OTEEES Malie
arthoilated type—Three pairs of sonpled wheels in

each group, twoowheeled frent truck, snd sparate
teaider,

DD Tank— 4 o000 0 0000 o Maller
arttetlnted type—Three pairs of conpled wheels in
ench proup, two-whesled frons and  twe-whesled
riear Lriek, and saddle or side tanks,

DD Tender— 4 600000000 o 10
Mallet. artioulated type—Thres pairs of eouplnd
wheals in each group, two-wheeled [ront aml two-
whesled remr truck, mnid separate tender,

8-E Tank— 0 (1 (7 () Four pairs of coupled wheels
with sacdedle or alde Links, no brieks.

S-E Tender— 30 T2 Four pairs of coupled
wheels anel saparate tendes, no trucks.

1W0-E Tender— Ao 30700 B0 Copealidation
type—Four pifrs of eoipled wheels, twoewhieeled
fromt ek, amd separate tender.

12-E Tendor— A nC a0 0000 B Four pairs of
woupled wheels, four-wheeled front trock, awd sepa-
mte tender,

Copyrighted material



] THE BALDWIN LOCOMOTIVE WORKS

1264-E Tank— 4 o200 (0Ol Four psirs of
coupled wheels, lwo-wlerled froot apd twoewhesled
rear truck, with saddke ar side tanks,

12M-F Tovber— 8 &0 0 0 OO o355 Mikdo
type—Four paire ol coupled wheels, two-wheeled
front and tweewheeled rear iruek, sed sepamts
tomiler.

144 Tender— 400 o000 0 BEEPEE Mouitain
iype—Four puirs of coupled wheels, four-wheeled
frood amd two-wheelsd posr tvuck, amd separate
feniler,

18-BE Tender— 0400 0 00000 O D S
Maltet articulated dype—Four paire of eoupled
wheels i each group, md seporute tender.

18-EE Tendes— o £, 00 00 000 OO0 T
Mallet articulsted type—Four pairs of coupled
wheels b each proup, iweewheeled front truck, and
separale tender.

MK-EE Tende—d 0 0 000D G000

Mallet srticuloiod type—Four pae of

% oa

conpled wheels in esch group, two-whesled §ront
il iweewbesled rear brick, amd sepante teialer.

BYEEF— 40000 COSOO00
I (e Teaple agtboulated by pe—Pour paies
of roaplod wheols in each gronp, twowhoobed front
andl two-wheeled rear traok, with faok over rear
proup nf wheels. Has nlso been tanlt with four-
wheolsl rear trock, clase 304-EEE,

11 Tuwk—0 (1 07 Five pairs of conplecd
wheols, with saddle or side tanks, no trueks,

121 Tender— 8 o0 000 T ATEEE Decaped
ivpe—Five pairs of eoupled whepls, two-wheelsd
froml traek anel separate tender,

HYF Tendre— o000 0o F"E Sant
Fe type—Five pairs of coupled wheels, (wo-wheoled
frumt amd ewoewheeled resr trock, and sepanais
tender,

HY-FF Tendor— 0 OO I0SO0000G s
TR Mallet articulated type—Flve palts of
eonpled whesls in esch group, two-whoobs| frant and
two-wheelid vear ienek, and sepavaie tender.
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THE BALDWIN LOCOMOTIVE WORKE i

Tractive Force and Hauling Capacity

The kauling capacity of & loeomotive s determbned
by the velution beteeen thy tractive foroe developod and
the resistanes of th train, and both of these factors are
depeidenl on Lhe speed.

At sturting specds o leomotive will usonlly devolap,
at the i of the driving whesls, the zated tractive foroe,

which is caledlated from the i fons of the engine
by tha formula;
NARP 3 CF W8
=
mf—*&mmhcuﬂmp;fdn_mupmﬁ.
C=dinmeinr inniaes,
Egtgnko in.
D=detving whael dismetis in lnches.

As the spoed is inereases the pvailnble teactive foron
falls off slowly nntil & point is reached at which the boiler
eints na longer supply the steam required by the eylinders
ut full stroke, To ateain higher spocids the cat=nT must
he shioetened, after which the available traotive foros falls
mare rapidly, 1§ is evident that, under these ciretime
stunes, the teactive force that a locomotive ean develop

i dlependent wot ooly on the evlinder and driving whes]
dimensions, bt alao on the steaming capacidy of the
boiler.  For practips]l purposes this mny be faken as
direetly proportional 1o the total hesting surfass,  The,
a4 i shown by the edrves an page 12, the avnilsble brpee
tive foree at any speed will depend on the relation be-
tween the rated fractive fores and the total hedting
surfucg,  Ench curve cormsponds to s different valoo
of this relation. The vertioal seale measares the available
teaetive foree as u precentuge of the rated teactive fores,
whils sn the korlzontal scale the speed B messaioed n
miles per hoor.  The curves nssume that st the bigh
speids ane hosse-power can ba developed at the tread of
the driving wheels for every two and enehalf spure fost
af hesting surface, and they allow for a lewer efficieocy
ot glow speeds,

In assuming ns ahove that the stenming sapacity iz
dizectly proportional to the total beatiog surface, it is
essantial that the ratio of grate area to leating surfaes
e praperly suited fo the quality of the fusl. 1t is abs
semumed that sufficient fael can be fired to enable the
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Per. Cent, of Bated Tractive Force at Rim of
Diriving Wheels
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Helagion between Tractive Force ni Kim of Driving Wiheels,
and Spied in Miles per Hour
steam prosiuction to be pushed to the Hodt sed by the
heating surfave,
As an pxampde of the e of the eurves, suppose i1

i deired to find the available trastive foree at s speed
of forty miles per hour, for 8 loeomotive having the fol-
Jowing dimensions

BALDWIN LOUOMOTIVE WORKS

Cylinders, 28 x 38",

Trriving wheels, @' dinmeter,
Bteam pressume, 360 poumds,
Hesting surfars, 4150 sz fonl

From the formula on page 11, it is found that the
rated tractive foree of this locomotive = 33400 pounds.
The rathe of rated tractive Torce to heating sarface is
thepefore S5HE B0, Heferdng to the curve hovewith,
it i peen that the vertieal line represeating 40 miles
per hanr intersesis the curve marked 8, on o hovizontal
line vepresenting 47 per eent. Hence, the traetive foree
developed by this loeomotive s o speed of 40 miles per
T, will B 33,400 < AT=15. 700 pounids,

In order that o locomotive may employ all of its
ratedl tractive foree in hanling = train, i 35 deseable that
the weight on driving wheels be at least 4 times the moted
furee; ar, in other wards, ned more than 25 per cont, of
the sdbesion weight ean be utilized as tractive foree,

T the pase of loeoanotives equipped with sompound
rylimders or superhesters, the proportion of the ruted
traetive foree developed ot any speed will be from 1 1o
20 per eent. higher than that shown by the curves.
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THE BALDWIN LOCOMOTIVE WORKS 13

Relation of Rated Tracuve Force to Resisinnce of Trelght Carp In Pounds per Ton
Heating Surface b ooy ek
Avernge values of the quotient obitalned by dividing H M PP
the pated tractive foree in pounds Ty the total heating i T X b
surlace in sguare feet, for different olazses of engines, ars I'|| "4
given Lelow: '.. h i k .
i LR
Arluntie {4=1-2) type, 8 il -
Pacific (462} Lype, @ \ LK i\ ‘ﬁ'll 4 :
Ameriean {440} type, 10 =S
Mikudo 283} tye, 10 N R R T
Ten-wheelesl (4640} type, 11 LI L E
Consolidation (2840} type, 14 ILTRRER R NN £
Switehing Locamatives, 16 ARTAY | 'LIII _i
Train Resistance U} .
The chort bevewith epresents the resistanee, in s - | \ |
pounds per ton, for freight ears of different weights, 2 :
at gpeeds varying from 3 to 40 miles per hour, o steaight 1
level track. These curves are lased on the resulis of A FEEIGEE = e g
exporiments condueted by Prof. Edward C. Schmide, oo Beslszames-Tounde par Too~R

the Ilinok: Centrml Railvond, Receent tests show that
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14 THE BALDWIN LOCOMOTIVE WORKS

the redstance of light ears is grester, in pounds per ton,  ing only 20 Lane hes g pesigtance of 1121 pousds T tom
than that of heavy ears, Thus, a car welghlng 75 tos at the snne speod,
15 aeen, from the talle, to have o resstance of § pourds A formula which gives resolis approsimately agreo-
per o st m speed of 33 miles per hoor, while a cae weigh- g with the corves, is as follows:
R=18T+IH ¥
T T T where B—total messlasss of b i poinds,

|| — | 11— awclusire of engine and tender.
. I . Teweight of train s ions, eochusive of onglee
P Dl Tl el ik Bl i o amed dender.
] N=numter of s s (R,
= This formula ls worked out for
o a speed of & miles per bous,  For
i Tugler spesds, widd @ per cont. lor eaeh
- — milo per howr above &, The formula
y -t showld not b used for speede oxoeel-
ing 30 miles per hour.

The rezistanes of passemger cars
in pounds per ton on straight, level

. M i
% i irark, is Tep T the

spu::l'lnu p‘; Hour iﬂ'lr ” herewith,  The eurve here shown 15

Hesistance of Fassenger Cars in Pounds per Ton st Various Speeds hased on the results of recent experi-
This Caiter bs tused on the Formula K43 5,807 V7, und shaold e used far Cers welghlng 42 . .
Tume weed wpowaris. Fur HEATer Care, v Darves for Brefght fars of {nrmsgandind Weignss, 0018 with madeen rolling stock, and

..‘-"""'*'r._'
]
|
I
I
]
.

Hosistunce-Poands per Top — B
=
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THE BALDWIN LOCOMOTIVE WORKS it

is applicable to cars weighing 45 tons and upward. For

4 T
H: /’
1 A
i 7
7
i i
B g
L =
2 uriy
Wy -
g. )
i =
e W [ 1 w 1 _J:I
Speed=Miles per Hour—\
Resd of L and in Pounds per Ton,
A Various Speeds

lighter ears use the dingram on page 13, sslecting the
line which applics 1o the partieular weight of cars in
quastion,

The diagram herewith, represents ihe resistance
af the locomotive and tender in pounds per ton, Two
lines are shown, the lower ane being applicable to heavy
standnrd gouge engines, and the upper one to narrow
gauge and light standard gauge engines.  Thoss curves
generally follow that for passenger ears, plus an amount
suffickent to cover the head end resistsnces.

The: resisianee due to grades is discussed on pages
14 and 20,

Superheating

The temperature to which it is neressary to roise
water before it can be evaporated into steam, depends
upon the pressare,  For every given pressure there is,
thepaf: a corresponding minimum  temperature at

Lowar Ling applie fo vy 4y ! Tenders,
and 18 hisid o Formuh B 610V, Upper Line appliss 18 parsos
asuis and light sisnderd dawge Locomaciees ssd Tenders, and is based

¥,

which steam can exist, Bieam existing at this tempers-
ture is said o be saturtedd, and any redaction intempera-
ture will cnuse some of the steam ta be sandensed as

nyrighted material



iE] THE BALDWIN LOCOMOTIVE WORKE

water, I the temperature ie sbove that of eaturation
the steam b mld G0 be superheated. A devies etnployed
for the purmsnse of rabdng 11w temperstine af steam shise
that of sbturation, i clled & superheater,

The temperntore of the exlinder walls of o locsne
tive s comstantly changing, owing to the cariation in
the stemm temperal dre dige lo cxpansdon, A= o resull
thern B camsiderable sondegsstion of stoam, esasing
Rosss it effieleney . The objeot i usiivg saperlentol slidin
= o rodnee this Toss, by paising the steam tempesnfizm
to soch & point that condensition is, Lo s lorge exiend,
avaided.  Furthermore sinee the voluse per poime of
siperhested] stoam §5 greater than that of ssraratel
steam at the same pressure, there s m gain in effivieney,
beeanse each pound of water cvipurated fovior s brper
vrdume of slewn, meld therefure fewer poaunds of «leans
arg reguired to fill the eylimders,

The type of superleitergenevally nsed Ly loromolive
work is known as the firctube. 1t is dedgned to give from
150 o 2060 degross. of superheai, and in some cases evan
higher temperatores are sitaipned.  The superbester

pipes ave ool inoa nwiober of large tules, which sro
mhonil five mod oneuldf incles in dinoeter. These
Auehes, Tiken tho anpunll Liber pulses, ennsvey the producis wf
eonmbastion froi e Groboy 1o the smokebox, A daublo
fonp off saperhenier pipes is wsnally placed 1o cach liage
fuelser, aned thie pipes exteind frony the hesdovs in Che snwdke-
b, to within 4 short distance of the Brebax, Tl hot
green prnsing threeugh the Targe tubes, lasth beod the
water apd auperlest U stowin. A banmiper is nseally
plered in the smiokebies to et off the drdi throwgh the
large tuhes whes Uhe Lhestthe = elosrad, This = for the
purpese of preventing 1he harsing out of e sopedheater
piprs when me sdoon @5 possing throwgh them. The
il e o 1o meivlees o be oo, sae and Gype of
lisramiwi ive, nnel wnrions o leor Faclaps, anst Te consiclered
when wpplying sugerlbasaiomn,

Thie luesmotives deseribed in the ables du (his cata-
Tgrar e by desigmmd 10 wse superheated stesm, provided
apeeating conditions are favornble.  The superheator i
af speeinl vahee in hesvy leeomatives, which misd de-
vilop high Teorse-power for seatained periods of e,
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THE BALDWIX LOCOMOTIVE WORKS

Piston Speed

The figures at the top of the chart herewith, rep-
vesent the dismeter of the driving wheels ininches, and
thoss at the left hand sde indicate the piston speed in
feet per minute,  The seversl curves in the body of the
chart represent different strokes of piston.

Folbww the perpendivular line from the number rep-
resenting the dinmeter of wheel selected until it inter-
st the carve representing the desived stroke; then fol-
lovw the horizental line from the peint of intersection o
the left hand margin, and the figure here given will
ddenste the piston speed.

It will be noted that the caleulations are hased on
an engine apeed of ten mile per bour.  Greater apeed
will ke determined by muliiplying the results by the
proper factor indicated by the speed requirsl.  In
loenmotive proctice ihe maximum piston speed shoald
not exeeed |G feot per minute.  The economical spesd
may be placed at aloal 1100 feet per minute.

Piston Speeds in feer per Minuie ar Engine Speed

Feer rer Mlinuae

R LR T
1
b F
I b
] A
i ¢
EARF
i
" P
- - a
i AT A
AL AT A
.
1 L
b i 1
N U4 I
- ..‘,"-I—J‘. AREAFd
-4 il F T
= Pl L] i
= n _:jf__
¥ i
- g F 5|
=1 R i
T 1
: 7 Ty i
fasd ¢
Frinnis i
re=1 ri
b=l fimri
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1 THE BALDWIN LOCOMOTIVE WORKE

Revolutione of Wheels per Minute and per

nel at Various Speeds Harse-Power
: WaLES T e N

= R [ ‘;‘,ﬂt‘i’.‘ | M The term horse-power wus first establhed by James
" - :—?:‘_g— —Iﬁ’“‘; T e Watt, who ascortuined that & strong Londss dreaoght
Fo ] (R IS 4 15 &L ) hirme v epethle of deding work for o shot interal of
ﬁ QE E’ﬁ;;‘ | }g# | e time pquivalent wo lifting 33,000 poands through s hedght
§ ?% | E:E I §:§ 1 :% of ate foob in one minute.
= it e FE i ﬂ;hvﬂmmusudlbp Wﬂiinwhlglhﬁ.w
= M e Ug;; {m of bis engines, and hax gnee been aoiversally adoptod in
' 0o | MO0E ¢ B4 CLEuL meehsnies. The unit of work is the fool-pound, which is
ﬂ 35."?‘“ ' m:é Eﬁ A the amount of work roguived e lif 0 wekght of one poand
i 47 Skl . .
it i | s B RE thevugls 4 space af one fuat.
ﬂ H;“: gg ! 3;’: }gﬁ Horse-power is the messure of ibe mie ot which
ﬁ {gﬁ :EE [ ;% HE work iz perfermed, snd is cqual te 33,0060 pounds lifted
RE 13,61 AWIE o Bt one Fisal Ly owe aifnute, o one posind Gfued 33,000 feet in
: }::; ﬁ! gﬁ ﬁ one minnte, or one pound lifted 550 fe=t in one seeond ;
o [ e ao s therefore, tne hirso-powar equeals 580 faot-pounde per
[ 16 E Frii | A.ar - T, ameond.
R W e | The geacen! formuln for sseertsining the b
@ b oiTE 24 i Wm iz i toe fe e Rerees
T 18 H duE 1 PR b7 powes of 8 locomotive is ss fallows:
7 1865 %1 & “orre
& 2042 ik ] J0T1E
LR N
i PENT 4.1 i T
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Pl xN

nr, i which

A=nren of the plefon s square inchos,
Nﬂuﬂqdﬂﬂﬂthuﬁmuﬂ*nuhwdmmhﬁu”m

mrue.
H, Po=indieased horse-gewar,

By eaneellation and suibstituting the dameter of
the deiving wheels, the formnls may be rodueed to the
following:

[R5 STal N
————fF.
[
Cdiarmitir of eplisdes bn jehin
Pminn effectlve pressine ot glves sposl,
B lnmggih of stmke in indies,
M. . Ho=miles per hoar.
Diedlinaneder of driving whecls b incles,
H. Po=homse-power.

The tractive foree of & beomative, multiplied by
il speesd in miles per hour, divided by 375, gives horse-
PoweT,

Grades

When s train i haubed up s grade, the resistanes e
to friction 18 inepessed by that doe o lifting the teain
against gravity, One mile equals 5280 feet; henee s ton
of 2l poupds ratsed one foet in one mile, represents o
resistance of 3E50, or J3TEE pownds, Therefore, when
the grade iz expressed in fest per mils, the number of feet
maattiplied by 3788 mves the seistunce in poonds per
ton of WK pounds, When the grade is expressed b
fewt. per hundred or por st the por cent, of grade
wmultiplied by twenty gives the rsistanes in ponmds per
ton of 2060 poands,

The mmistancy due to fiction mgst, of course, be
added to that dus to the grade, in order to filod the tetal
resistunee of the train.

The seearate method of determinimg o geade 1a by
meang af surveyor’s instruments, but i these are ot
arviilable the following methoed will swelfice, unbess the
innlination is very mod A straight. exdge, 100 inches
bung, with obe eid resting oo the rall, 18 beveled by means
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of = sparl level; and ghe vortieal distanes betwoen the
ather end of the sernight edge and the rail is nensared,
This distanee expressed in inches, eguals the grade in
poe cent.; anel when the inclination is at all steep the
result e obimine| &= fuirly weotmale.

Curves

I the Upated States i1 @5 custonimey o ccpress
curyature in degrees nuted by twice the deffieetion from
the tangent nwseured ab siationes 1 W eel apart. Toetber
words, the nomler of begress of ceritrol aongle sultended
hy & chard of 100 feet repeesenis the “degree curve.’
Chee degrec of curvatues b coqual to 8 radive of 5730 fret,
Thercfore, the pupber of degrees divided o 5750 gives
the toafiae in feet, or, per coptra, the mumber of foct
pxding divided fnte 5730 gives the nomber of degrecs,
Thie assumes that the L feel are measmrd oo the ore
instead of tie chard, Bai the error b so slight on curves
commonly gsed that 5t may be dgnored for ordionry
caleulntion.

In Grest Britain It & common to define o eurve
as @ many chains (sntyesix fect) mdius, Thus ibe

BALDWIN LOOOMOTIVE WORKS

radius of 1 one degree curve expressed in chains would
BLET=BA A1 thorefane, 80.81 divided Ty the degrees

equials the radivg in chsing; or 36,81 divided by the radiu
in chains conals the degres.

In Ui metrie systom insted of the stathons being
100 oot apark they are taken atl twonty metres (G561
feet), The eentzal angle remaiing Lhe sane, the radine
mst ecenrily ba leas, This is represented by %300 % lor
a one degres ewrve, or approgiinately  Bvreighths,
Fnglish aoeasuvcinent, which wmn be wasl as a factor
for converting the English o 0he Froneh systom,

The resdstavee due 40 cupves uveruges Tram 0.7 to
1A pond per ton per degre of survatore, depemiing
upon weight of ears, rondition of teack, ete.

Radius of Curves
To dotermine the vadine of any existing eurve, Tay
ot emrefully on the inside wail, by any conveniant means,
& ohord of any desirsd bengih, a8 shown in the aecsin-
panying iagram,  Mote the center height or middi
orinate of the chord (4} In feet or fraction of o fool.
The formuls 5 a3 follows:
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S inwhich
an
R radiusof eurve in foet,
a middle codingte in et
=one-kalf of chond in fect.
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A simple method for approximately messuring the
degree of curvature is ns follows: Let the chord equal
two rail lengths, then half the chord, or messurement
5, will be approximately thirty fot, and the helght of
the middle ordinate @ in inches will nearly equal the
curyature in degrees.

The dingeam herewith, gives the radius in feet, and
the survature in degrees, Tor asdinates from oe to fory
inehes mensared on nochord of Gfty feet in length,

Migdis ortinsie (o lechesl of 20 1t chord,  Mewsured on mnes rall
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THE BALDWIX

Radii of Curves at Swirches
The following tuble, eompiled from the Manual of
the American Railway Engineering Asseeintion (1915),
pives the madil of eurvitere 0f pomt switehes using
different frage,  In each ease the switeh iz supposed to
leaad frome a Garpead, and the mmilivs i mensarsd (e the
eenter of the truck:

WATsIEs 13 PR
PIALTTE AL

FROG HUS BER T

N e 1198
1 W85, 23 174 4
Wi Pee R 205 a0
T ik =N a2 0
8 I8 71 187 18
H BT WS 18
T | w7
n | TNl
i | ik ZE
o 1 | 11 1w 7
15 1711 14 1741 5
I i R 1Rt 24
T 95T 16 13431
ol | 132, 18 | 4257 96
a1 iz i s 16

LOCOMOTIVE WORKSE

The theoretical radii are mathenadically computed,
In arder, however, io reduee rail eulting and rail waste,
it iz umally desivable to uso the “practieal” instend of
“theoretionl "radiue; a2 the sleaight lead rail iz then of o
lemgth to peemit the cventeal atilizstion of both pieces
imto whickh a ruil is cut,

Gauge of Track

The mensurement for track gange is understond 1o
represent the distance belween the inside edges of the
henads of the mils, a8 shown in e aeeompanying skeleh,

 GODEEEEE TR

sl the distanee over the laages epresonte the g
lesa the peguived] swount of play or elearunes befwesn
the funge of the wheel and the wail,

When desiding the guuge for & contemplated road,
the fallvwing suggestions will be foumd wseful:
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THE BALDWIN LOCOMOTIVE WORKS x|

1f the ling is to + with any standard gauge
road, the track should correspand snd be of the stancard
brod grimge, whleh s fegr feet eight and one-hall inches,

1f sueh eonpection b8 unlikely and oarew gmage i
cansidered preferable, the standard oarrow gnuge should
e adopted, which i three foed,

The whvaniage of sdopting one of these standand
ganges, is that, should it be desizable at sny tme to sell
the eppment, o rasdy markat ean be found.

Far legyring vallronds the standsrd gauge of four feet
aight and onehall inches is geoerslly prefesable, s the
cars oan then have long bolsters and bo Teavily loaded
without piling the logs too high.

While sotme roads wse e ssime gange In surves as on
tangents, it is desdrable in seder Lo imsure casy riding and
podinee wenr, to widen the gauge io the earves It s
stated in “Trantwine's Engineer's Pocked Bosk," that
ther o iz nswally wideoed by from one-thirty-second
It tir oivie-elghth L Tor egch degree of enreature, the

i slldom ling ene: inch.

Rails

The numbar of driving wheels tequited = detar-
mimed by the weight which they must neeesarly casry
and the steengeh of the il or pormanent way.  As an
approximate saloalation it may be asewmed that steal
ralls, properly supported by orossties enn swstohy, s n
maximum, s weight per wheol of 225 to 300 pounds for
apeh pound per yard of mil, It is, therdors, easy io
nseerinin the lond which amy green il seetion will
sapport,

Example. With n rail section of forty peunds per
vard the maxinonm weight for each wheed will be dic 300
==14000 pounds  This with a leomotive havimg two
pire of driving wheels will squal ao available weight on
driving wheels of 48,000 pounds, or with three pairs of
driving whesls, of 72,000 pounds.

To secertain the weight of rails per mils of single
brack to b bl of any mpiven section, the folliswing

formula may be ased:

W o rll W11
m“':__.._._..'ru.,umm
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2 THE BALDWIN LOCOMOTIVE WORKS

Examgple. Far a road squlppel wlth 40-poind radk Spikes
1het memibes of wans required por mile will be: The following table, giving data relerring bo railroad
s 10 . spikes, 2 taken feom ibe hand book of the Cambiria Stee]
o SHEA boss per mile Cemopany, Johnstown, Penna,
The follswing table is dedused from the sbove P = T
. Undww Head | b por Hig ot | 21308 b e o The | ekl e Y
farmuls: et s | | Puins
Amount in Tone of Rails of Various Weights |- =
Ta Lar @ns Mile af Track ﬂﬁf- m i ﬁ'hg 100
T R [ e B B e | Bd (RIS
Pl fTaT] oo 1. 71 1 :5 K ) 17 a5 = 35
woos [1%]] g 15 25 FP=1 50 Ak 15 = a0
oo 14 & oo 1K 85 e a0 i 11 e 0
"o 7 oo 110 G K 2330 1 e
[ PN oo 11157 i 1Kk S Wi e R
m - a1 oo 314 aﬁ it 7 o [
mo " af.24 ™ - 11471 i | L2 17 Iﬁ 16~ 2
" aT.04 L. 17,85 ] B k] 157 T LI ]
W 5. mooe 12267 = S i :
b : R o : g Number of Splice Bars and Splice Bar Bolis
§ . i%:ﬁ § N iggz Bequired per Mile of Single Track
. . B 30,83
. . I-mﬂ P wf' mine S of s
Mo =0 |lE o i A |t | i “E Tt et |
o= W oo 154 0 T ﬂ 12 ™ [
6= a5 55 o= [LENT) = Hall it 1408
mo- P a5 - T 43 Al 13 | 1

Copyrighted material



THE BALDWIN LOCOMOTIVE WORKS 2%

Crossties

A orosaths O x 7 imahes and 815 fees in leogth con-
tnims 3719 eubie feet. 1€ placesd twoe et apart, from
ennter t eenter, it will rske 2640 por mile 1§ placed
234 foet, 2112: and if placed 5 fout, 1760 per mile will
e weequiredd,

Fuel Consumption

Assuming that one-half siroke eni-off represents the
aversge work of the evlinders for o given mn, the mider
eopsimption will be about twenty-five pounds ar three
gallans per horse-power per hour, and $he consumption
al eonl abont ene pownd per gallon of water or thres
pounds per horse-power.  (For horse-prowes ame pagel8.)

Wood as Fuel

On logging railroads wood is Srequently ased ns
Tl for loeomsotives,

The following data regurding the beating valise and
somposition of varous woods has been selested from
*“Kent's Mechanical Engineer's Pocket Book.™

Huaviwe Varvs oF Woon—Thy weight of ang eord
of woad {thoroughly siv dried) is about as fellows:

apmll b 150H) pounds sonl
T ] a
a a1 4 -
R a
. g s .

From the above it i safo o sssume thet two sod
one=guarier poands of average diy wood are equal to oo
poungd of the sverngy quality of soff conl, nod that the
fuel value of the same weight of differcat woads is vary
neprly the same—thal §s & poand of hickory B worlh pe
mere for fuel than & pound of pine, sssuming both to be
dry. 1t is fmportsot thet the wood be dry, ns each ten
per eent, of water or mwoisture in wood will detract nbout
twelve per oent, from fis valwe s fael,

The following table gives the compostion of several
Kinds of wond:

Tty a6 a.m A [ 1 000G
k... il G4 b 4118 1.3 1657
Eligih. . 20 .5 Al 1.15 =51
Pt AT | BRI L e | o | L
Lo 499N | Be i | Do | a7

b ww | am | umw |1 | 1
.
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Smoke Stacks

The Badley anl Huater stnck has boom oxtensively
ass] ann wismd burniing lovenidives, aind b praved {e
bie o omiosl cfficient spurk sreester. This stock 18 peoe
wiched] with n stesight ke ppe, over which i@ placed
A el frots eeie having volite Hanges on its wniber side.
Tho putsiie epsing of the =iack & balbon shaped. It
has a diamieter &b the botton 6 e 8 Joehes greater than
the inside pipe, with n mesimom dismetes approsis
mestely Pour tuoes that of 1he instde pipe. The sparke
are given & totney aepdion when thoy atrike the eone,
el ane Broker up and cxlinguisked,  Soel refuse oe
sbock not eseape 4o the aliocaphiere, falls e the s tom
of e outaide easiog, awl g peinoved thirugh o cleanieg
lule.  As s further precsution, oeltieg s provibed,
thrangh which the products of comlastion mnst poss
bedan e ping froa Lhe #tack

In some instanecs wood burning locesied fves une
fittedl with a steaight opon stack,  Ap extomded smaloe
b, equlpped with e welibig s deflocting plates,
shoutd then he sed.

Oil Fuel {for Locomatives

The development, during the pusi twenty years, of
ail feldes in this esuntey os woll &= ahrond, bas preatiy
inoveassl i available supply of jetrodasm for fued
purpnses, and has in eme disiricts, resilied in the
extepsive ipfrodisetion of ol darping oo fves.
Petroleum possesses eecluwin adventages which remiler
ite ear desimble where it can e oliinined st less epst
than other foris of Diel, One posid af ofl posoeses:
moarly s much hesting power as two pounds o eoal,
anl probably oz moeh as four posmds of wood ol (e
case with which (ks fieel sy bo hapilled and the five
regilated o sl conditions of working, resulis in eon-
slderuble veonwany wlens mn wismncdsnt supply is weailable.

A convenient arrangemsit of apparmiae, which has
been extensively el for Tirnbeg fuel wl, & shews in
Lhe weennmipenying illustrations.  The barser s leesbod
i thee Framt of the firokox, sl dainpers for the sdmission
al ale wre pluesd benetil (L snd a2t midfength in the

firepen, It i essential 0 have an areangmment that
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will bresk vp aml atemize the oil, as without glese
conditioms the combustion will wot be complete, and
smoke and loss of IO Y will sl The burner b=
rectangular in eros seetion with twe separnted poris
of chambers (one abave the eler) ronning its entire
lemgth.  Inte the apper of these ports the ol s fed
thrangh soitabde pipes.  Steam is admitted to the lower
part of the barmer through o pipe eonnected ta the
boiler, and ns the oil Aows out ib is met by the jet of
steam which atamizes it and sprays it into the fire bos,
“The flow of ail is regulnied by o plug cock in the fosd

Ol Burosr

BALDWIN LOCOMOTIVE WORKs

pipe, provided with nn opeesting handle placed within
easy peaeh of the fireman, The arcangement of the fire
bineks and  firepun 8= clenrly slown o the seetions
through the fircbnx, A proper regalation of the guantity
af nir pelimiited thirongh the dampers is ol Bnporianee, in
awiler to seenre perfeet combastion, and the dompers one
arriniged 1o close air tght and have substantial vigging
o opemte them, The fire door = alsa aie tight and =
rrovided with o peep hole for oleeeving the condition of
il fire, But livtle change B nectssary in the constroe-
tion of the tender, the oil 1ank being placed in the fuel
apawce,  Means are provided for dischorging steam into
the oul tunk, in orler to keep the fuel sufficiently lguid
tar flow peadily ; and an ausilisey leater B aseally plased
in the pipe lone beading o the burner.

The best mdjustoent of the diaphragm plates in the
sokebos, and of the ogulating plate for the steam jot
i the burmer, js fommd by experiment, and fuether chiange
of these parts need wed be vade exeept for cleaning or
repairs, I the apparatns i in woeod working condlition,
l“JIFiIIW alfler nl:um|i|lg all ||i.gil with stuek covered, and
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dampers slosed, will have sufficlent stonm presore in
the morning to sproy the oil jet properly =0 that the
Eagrmer ean b lighted.

Qualities aof Coal
I desigring bwomotives for buming & paricubse
omality of coal, the question is likely 1o svise as Lo what is
anthracite or what is bilumiseus. The division hedween
the different grades is largely empirical,  That givea
by Kent. has beem adopted a5 generally salisfictory and
I a1 follows:

Asrrinacrre—all conl with less than 7.5 per eont. volatile
matber in eombnstibie,

SEar-AnrHrscite—all conl with 7.0 per sont. to L35
per eent. volatile magter in combustible,

Beat-Brromivons—all enal with 125 per eent. o 25 per
eeait, valalile matter in eombustibhls,

Brroasovs—all sonl with 25 per oent, do 500 per eont.
volatile matter in combustible,

Liamite—all ooal with more ihan 60 per sent, vilatile
matter in combustible,

When econl is of a donbiiul quality & sampls ean Be
forwarded for analysis and speolfications will be fur-
pighed for locsmotives gunranteed 4o meet Tequire-
ments wid bgrne the eoal fo advaotsps IF praotisahle

Laogging Service

For logging servica the standard gauge of fony et
sight and ane-ball Iehes {s penerally prefeeablo. It is
found ceonomicsl to uss steam power even whers the
auiput is comparatively small and the distance covered
s short, It is estimated thas under ardinary conditisns
the total cost of hauling by steam power inclading bntei-
st and depresintion is from 8 ta 80 vents per 1O fpet
of Tamber cut,

Plantation Service

Loensnotives used in plantation serviee see asually
marrow gauge.  Bugar esne and other produets aoe
bandled by steam power in & lange oomber of planta-
tions in the United States, West Indies, Mexio, Centzal
anud Bouth Ameriea, Hawaii sad the Philippices.
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Industrial Service

For use in stecl and Blast furnaecs and other mans-
fuctunbg estaldishinents loomotives have beeome in-
disppremble. They ean be operatod if neemsary for
Lwenby-four boure per day without sericug incenvenienes,
and by their e e work s sccoanplishes] oo mare
ecancraicn] meanaer than Ty any other form of power.
Fuowr aldftlig cors from ioain lines to factary vamls, olees
power belonging to the railroad compuny i= ool alweys
available, it is aften foumd nove econopiical to wsall
locamatives to prevent enmviddalde delsys,

Contractors” Service

T mesnvings meatarisl far rajlread ar ather exeavations,
locamnatives can be pdaptel to vun on light, Gemporacy
track which is ensily shified, and thus do the work at o
cost far below that which would be ineerrmd if animat
powar were iwoed. Besbdes This, o great saving of time is
mede, which in work of this description is genernlly of
the utmnst. inoportance,

Coke Owvens

Far feeding eoke ovens the stenm laeomotive far-
nizhes the mosl eccsnuneal wnd selisfaciory powear.

Mine Service

It is fregmently morn convenient with the sotput of
Thee ik, #diler soal ar ove, tie1oake debvery in lbe cars
at the point of shipment without Dreaking balk.  Ta do
this lecomatives are pequiced of o gauge corresponding
o st wf e miine vur.

In somne instances these Joromodives are pequicel to
LH l'h, ma well ws wbowt, (he Juhl:; in which eise I:|1:y
mit be gdngdod Tor uso ndesground and conform in
height and width to the dinsessions of the gallery L
which they are to operate.

Cable Codes
The eabbe addeoss is “Baldwin Phitadelphin.” Each
of the following tables hae o oode wond In the line oppe-
mie the class nombers, the use of which indicates that o
lonomaotive of the claes and goneral dimensons shown
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o the Jine referped to 8 vequired.  The following codes
are dsed: Licher's; A1; A-Be(’, foarih and Afth editions;
Wostern Union; Yarguard; Commercial Code {Atlantic
Cable Code), and The Baldwin Losmnotive Warks
Privaie Code.
Tables

The follewing tabkes sontain the leading dimensions,
with hauling capacities on grades up to five per cent., of
ihe principnl classes of locomotives bailt by The Baldwin
Lovomotive Works, The lrictional e, in each

difficulties io startiog the train, and for lnereassd resis.
ianees on poodly swrfneed toeek.  To setoal servies, the
hauling capacity is usially determined by the reiatanes
on the maxinaam grade, ratber than by that en the level.

T calilating the havling capasities of lcomatives
heving u bigh eated teactive fores in propostion to welght
an driving wheels, the effective iractive foree is aszmesd
ter be equal to the weight on driving wheels divided by
425, Under normal tesck conditions, the full tonnage
agned can then be hayled withaut slipping the wheeks.

e, is assamaid to be eight peunds poe ton of 2000
poutids,  This §s & eoservatlve Bgure, adopted beesnse
loenmatives wre froguontly soquired to operate on uneven
traoke, hasuling oars which are smpty or only parthy
leaded, and oot in ihe best opder. With londed oo,
hawing woll hibricated journals snd nmniog aver firet-
elazs traoks, the (rotional resistapce will by materjally
less than efght pourds per fon and the baoling capacity
will be proportionately incressed, The haaling capacity
on & bevel, 68 given in e tables, 1o @ per eont, of thit
ealeuluted; this deduetion huving been mede to allow for

Thesn allowsnees place thi toopags rabings, o given
in the tatdes, i & eoiservallne bss, allowing o Lberal
margin for aufpvorsble conditions,  In s dificolt o
establish a rating withont an actusl trial; but io che great
majarity of enses the lcomotives will bl the loads
assigned, and under the most favorable conditions a
copstderably greater tonnage can be handled. It s
nesumed in ewch msn, thed the losomotiee is working
at glow speed, with leng ent-off and wide-open throttle
At higher spesds the hauling capacity will be redueed,
g previously expluined.
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[Locomotive Types
Four Coupled Switching

Slele

Four coupled switching letomotives have all the
welght on the drivieg wheels, and are suitable for con-
tractors’ or industrial scrvice, and abs for lght switch-
g work in ruilmad yaeils snd termdnala, Tl epgnes
hwvn shart wheel bases, and thoy mi be sbely opersteil
on shatp curves snd awitches, The sinallor elasses can
eamly trovense eurves of Bfiy feet nuline,  For short s,
or for switehing sorviee whore & large el and waier
supply are nol required, sddle or glde tanks e e psod
nmd the foel earricd i the eub or on o rear extension of
the emgine frames,  For longer ras, a separate temlber
skl b smploved.  If desived, the tender tank =
madi with n gloping back, thus giving the englueen
u beteer view when backing up. A separste tooder is

Type B-40

aO0EE

alma an advaniage on exccptionally narrow drack, as it
aalusbts of & lower center of geavity than if the tank wers
plareil o the boiler.

In the dank-fesmme loromotives, ns illustreaicd on
puge H the frames ot of steel plates, between which
the waipr tank is plaeod, This construction lowers the
coiter of graviiy; an important featurs whera the gawge
is unusunlly wareow,  These eogines are ftted with o
sinpde dosign of Marshall valve gear, having sl i
prrts aitalde (he wheels whers ey ave onsily aceessible,
This style of gear has had & thorongh trial on light indus-
trial kenmobives aperating under the mwosl sovere ser-
vt enmndldoms,
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Four Coupled Locomotives
Gauge 3 Feet or 1 Metre

h Baddle or Side Tanks
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Four Coupled Locomotives

Gauge 2 Feet 6 Inches

With Tanks Between Plate Frames

Class 4-0
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Four Coupled Locomotives
Gauge 4 Feet 815 Inches

With

addle or Bide Tanks
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Four Coupled Locomotives
Gauge 3 Feet or 1 Metre

With He

ute Tenders
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Four Coupled
Locomotives

Gauge 4 Feet 854 Inches

With Seporate Tenders

Class d=(C Tvpe 0-4-0

of o e Lot

il of

THnewiar
Twving Whasla
Barhe

per Bguara e
e s

| §is
DGR WalD tum [ 294
1 I

B &7 MK
[ A2

0
240|170
A1
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Four Coupled with Two-Wheeled Front Truck

Ty 2-4-E}

Frour cosipled Tosamatives, with two-wheeled keading
trucks, are soltable for serviee where the rins nre short
and the speed modarwte,  Twoe paire of wheele are
aqualized together, aliher the ddvdng whesls with aach
ather ot the fromt poir of driving wheels with the pony
truck.

AcO0OTES

The treek bas s ewinging bolster and radius bar,
Engimes of this type rendily traverse curves of shert
mting, A separste lender is usually provided, hat if the
run k= shord these losmetlves can e desipned with
cithor saddle or side tanks,
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Four Coupled Locomotives

Gauge 3 Feet or 1 Metre

With Twe=Wheeled Front Trucks
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Four Coupled Locomotiv

Gauge 4 Feet 854 Inches

With Two-Whecked Frant Trucks

anid Separate Tenders

Clazg =00 Type 2-4-00
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THE BALDWIN LOCOMOTIVE WORKS 11

Four Coupled with Two-Wheeled Rear Truck

Type k.2

Thie type i particularly servieeable for operating
shorl lines, where linited water and fuel capacity will
anEwar, These Ipsomaotives have their driving wheels
equalized togeiher, the tnek being center-bearing, with
swinging bolster and mdius ber.  Having 2 eomparn-
uvely long tolal whesl baes sod a short rigid wheel base,
thoy are stewdy, and ride smoodhkly without plungisg,
curve raadiby, and cansa little wear of track, The foel
= eurriid on Lhe engine franes st the back; the water is
earried either m saddle or side tanks, o in o tunk back of
ke eab.  The latter plan i better [or light eails.  TF

DO

the tank iz placed am the bailer, s weight adids 1o ke
dlision and 1 thie hunnfing coparity, greater
spnee i afforded the enginemoen in the cab, sud a larger
supply of fuel may be onrded.  The weight s well dis.
tributed, the principal portion being earried on equal-
iming levers Bedween the driving wheels, thua affording
ann eipial distribution om these wheels, The pony truck
carries the weight of the fud or the fael aud water, as
the case may ba, with a part of the soight of te over-
hanging firebox.  These locomatives are well sdapted
far runwing in either diroction,
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Four Coupled Locomotives

Gauge 3 Feet or 1 Metre

With Two-Wheeled Rear Trucks
winl Bndelbe or Side Tanks

Claes GLg-( Typa 0-4-2

e e e e




THE BALDWIN LOCOMOTIVE WORKS 43

Four Coupled Locomotives

Gauge 4 Feet 824 Inches

With Two-Wheeled Rear Trocks

and Saddle or Bide Tanks

Type (-4-2
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Four Coupled Locomotives

Gauge 3 Feet or 1 Metre

With Two-Wheeled I
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thes

and R

Class 61400
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Four Coupled Locomotives

Gauge 4 Feet 8¢ Inches
With Two-Wheeled Rear Trocks

anid Rear T

-4-2

Clasa 614-C
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Ameriesn Type

Four Coupled with Four-Wheeled Front Truck

Type 444

Ameriean type besnadives, baving four seapled
wheels ane a fome-whoebed Jeaslivg fruck, are suitalde for
passenger, freight snd mized service, where the i 10 of
such lenpgth as ta require 7 separate tomder, or for short
lines intended wltioulely to be extended,  The vame

FE=FTatal o

“Amecrican” by was given foe the toason that for niny
yonars oeoinatives of this tvpe wore wesl mans thion any
el ber, fonr nemrly every variely of servies theoughoar the
United States.
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Four Coupled Locomotives

American Type
Gauge 3 Feet or 1 Metre

With Four-Wheeled Front Trueks

nnd Heparate Tenders

Class B-C Type 4-4-01
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= FourCoupled Locomotives

Ameriean Ty
Gauge 4 Feet 8 Inches

With Four-Wheeles] Fromnt ‘T

‘rucks
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Four Coupled locomotives
Aineriean Type
Gauge 4 Feet 814 Inches

With Foyrs4
Firelases abe
Axkes, apn Hog

Ciags 8-0
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Forney Type
Four Coupled with Four-Wheeled Rear Truck

Ty 0-4-2

Foroey type locomotives, having two pairs of
coupled whesls and & fodrewheeled rear trisek, are eom-
pact and powerful for their aggregate weight, sod soe
siftable where the mun s ot long enongh o peeessdbate
o separate tender,  The constant weight of the boiler and
machinery is on the diving wheels, while the variable
weighl of fuel anel wler is on the truek.  Tacomotives
af this type are weed a2 double-enders, being num with

OC Qoo

eqaal fuglivy forward or backward. The driving wheels
are popnlized foggether; the trisok 2 senter-bearing and
hae 8 swinging bolster. These locomotives rendily
tmverse purvis of shord eadiue, Blandard gauge lossme-
tives of clesmes 5-1614-C wmd 515140 have Tam wseed on
eurves of ninety et vadius in passenger sarvice. The
fuel and wador are carvied at the pear of the cob.
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Four Coupled Locomotives
Forney Type
Gauge 3 Feet or 1 Metre

With Four-Wheeled Rear Trucks
| Hear Tanks
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Four Coupled Locomotives

Forney Type
Gauge 4 Feet 824 Inches

With Four-Whieled Res
and Hoar Ta
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THE BALDWIN LOCOMOTIVE WORRS &

Four Coupled Double-Ender
Types 2-4-2- anal 2-44

FrA=leloF.

Loesoinadives having four coupled wheels nod o bruck

nt each end, are suitable for Tosging, industeial or light
rand service.  These engioes mde steadily on aeeven
tracks, and can be safely man in either direetion,  They
are bt with soddle, side, or rear tanks; ar, if the e
are: long, soparate tenders may be used, As a mie, betb
tha front and ree trocks havs teo wheels ; but i the tank
s placed hosk of the cab, on anoextension of the eegfee
frames, o four-wheeled rear trovk should be gsed. When

400003

4092 0oc

both trusks have two wheels, the lront i center bearing
and ia equalized with the first. peir of driving wheels;
whike this vesr Lwek b side-bearing, sad {8 equslisedwith
tha second pair of drving whels.

The [illowing pages present sories of parrow and
standnrd gnuge leomotives with saddle ar slde Lanks,
and of standard gange locomotives with mear tanks and
with separate tepders,
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Four CoupledDouble-Ender
[ocomotives

Gauge 3 Feer or 1 Metre

| Ranr Trucks

Type 2-4-2
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FourCoupled Double-Ender
Locomotives

Gauge 4 Feet 815 Inches
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Four Coupled Double-Ender
Locomaotives

Gauge 4 Feet B Inches
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Four Coupled Double-
Ender Locomotives
Gauge 4 Feet 815 Inches
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Atlantie Type

FourCoupled with Four-Wheeled Front Truck and Trailing Wheels

Type 442

Loenmuobives of this type are partieularly suitshle
for high-speed passemger service.  The driving wheels
nre boeated under the waish of the boiler, mod the front
il of the eogine is corried ao a four-wheeled truck, A
firehox having ample grate area amd volisme & plared
back of the rear driving axle, and fhe overhanging
welght B oearrled by s paie of teallisg wheels,  This
weraagenwent provides 8 boiler having large stenming
oapasity in propartion to the adhesion—an sssential
fenture of u high-spoed loenmotive.

In hecomotives of this type the firehox may be

FR=Falal- 0

placed entirely back of the driving wheels I desired,
thus allowing an incressed width of furmace, The trail
ing wheels may be placed in o radisl truck, or may e
Tedd in vigid pedestals, o either case, these wheols
are equalised with the driving wheels, The leading
track is provided with w swing bolstor, aned all the whesls
ander the Jesomative have fanged tres.  The eampant
grouping of tho driving whecls peemits the wee of shboert
voniplitg pods, thos redecdng the liability of breakage
when mnning st high speed.

Copyrighted material



THE BALDWIN LOCOMOTIVE WORKS ¥

Four Coupled Locomotives
Atlantie Type
Gauge 4 Feet 814 Inches
With Four-Wheelod Front
Trucks

railing Wheels anid
ale Tenders

Ll pair
=

Class 1004-0 Twpe 4-4-2
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Six Coupled Switching

o0

Locomotives of this type nre more peoerally used
for swiiching service than any other. They are ke
suitalile for heavy eontractors’ service, and for indusial
work aboul mills, furnacss sod large manfaciuring
plants,  Tank loeomotives of this bype are suitable for
abost. mume, and Tor switebing work wheso large fuel mod
water capaelly arve nob required, Ordinarily, however,
a separate toendor is (o he preferred ; especinlly with the
heslier elames of Basrow gaige ongines, where tho use of

Taper 11650}

o OGO g

sadiile or side tanks may rmise the center of gravity tos
high. Tm the ease of heavy standard gauge engines alse,
it is difficult to seeare adequate foel nnd wader eapasity
withoul using a separate tender,

The tablo on page B2 gives partienlars regasding
#ix entipled tank frame locomatives, Tn gencral design,
these engines are similar to Che foir coupled eomatives
ddieseribed an page 34,
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Six Coupled Locomotives
Gauge 3 Feet or 1 Metre

With Sndels oz Side Fanks

Class G-I Type 60
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Six Coupled Locomotives
Gauge 2 Feet & Inches
With Tanks Beiween Plote Fromes

Class §-D
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THE BALDWIN

Six Coupled Locomotives
Gauge 4 Feet 815 Inches
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Six Coupled
Locomotives
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Six Coupled Locomotives
Gauge 4 Feet B:4 Inches
With Beparate Tenders

Class 6-I0 Type 0=G-0
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Mogul Typs

Six Coupled with Two-Wheeled Front Truck

Type 360

The Mogual type, with thiee pairs of coupled ﬂu-n]n
and & two-whoeled lensding truck, is primarily o d
Tar tead serviot, and is snitable where the sight-wheeled
ar American type would not affend sufficient power,
or where Lhe requlsite welght on the drivieg wheals,
if carvied on anby fwo pairs, would be grenter than the
ralls eoald safely beas. The front and rear driving
whests mee slwnys finnged, while the middle pabr waally
his ne flanges, The pooy frack bas aswinging bolster
sl Tadiins bar.  The plans ilustrated shaw:

Firet,— A locomaetive with a desp firchox hetween
the middle and renr driving axbes, This deslgn has the
wilvantage of giving sraple depth of frchox, bt oeces-
sltates & greater spread of wheels than i sdmisible in
somi instanoes.

A0 000

Becond —A losometive with & firebax plassd abaie
tke frnanes ind gver the rear nale.  This design ndmits
of the driving wheels being groupsd elosely together,
It angwers well where ol is the fael, bat where wood
e burged o deop fireboy is desirble.

Third —A  logomotive with the driving wheels
gronped elosely together and a firehox placed antively
boek of them. The depth of Grebox i suffickent. for
burning either wood or coal, The short driving wheel
b sidmmits of traversiog eiaeves of short radias,  Con-
nection b the tender is made by means of a eadin] draw-
bar passing through the ash pan.
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Six Coupled Locomotives
With Two-Wheeled Front Trucks
Mogul Tvpe
Gauge 3 Feet or 1 Metre

With Firchoxes between M and Hear

Axles and Beparate Tenders

Class 8-T¥ Twpe
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Six Coupled Locomotives
With Two-Wheeled Front Trucks
Mogul Type
Gauge 4 Feet 834 Inches

With Fireboxes betweesn Muin

Rear Axles and Separate
Tenders
azs &I Type 2-6-0
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Six Coupled Locomotives

With Two-Whesled Front Trucks

Mogul Type
Gauge 3 Feet or 1 Metre
With Deep Overhanging Fireboxes
and Separate Tenders

Class 8-T0 Type 200
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Six Coupled with Two-Wheeled Rear Truck
Type (-6-2 a000a

Hix opupled lesomotives, with two-wheeled rear The increased space back of the eab permits of
trurks, wre suitable where the runs are oot kog coough  greater eoal capacity sod more Toom for the eoginemen
to requise a separate tender.  The sdditbon of & truek  than i practfoable without the tnek.  The thres pair of
wywids the yneven motion o which skbort whoel bue  driving wheels sre equalized togesher; the truck & conter
koomotives, with o lomg overhamg, are subjeat. basring, and has o swinglng bolatar and radios bar.
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Six Coupled Locomotives

Gauge 3 Feet or 1 Metre

With Two-Whesled Hea
or Hide T

Class 814D
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Ten-Wheeled Type
Six Coupled with Four-Wheeled Front Truck

Type -G-8

The ten-wleseled Lype, having thres padrs of coupled
wheels and & Joorswheeled front truck, is suitable
where o letomolive of ithe American type would not
afford suifficient power, or where the vequisite weight, if
eariled o0 only two pairs of deiving wheels, weuld be
gronter than the roile conld sfoly bear, The greater
lemgth of these locomotives admits of a longss lsobler,
with imerensed hesting surface ns pompared with the
American type.  The froot amd rear driving wheels are
preferably Banged, and the ibick made with swinging
belstep. Tl madn drivieg wheels are made with either

FE=FYelalak

plain or Banged Lres, ling £o servies reguin

Three plans of standand gaoge locemotives are
shown, vz

First, —With firehox hetwesn the main and resr
driving axles.

Becond —With firebox above the vear driviog axla,

Third —With firehog ative the rear paie of driving
wheels  The last arrargement is particulsrly soitnble
for beavy engines, as o lange grata sres oan ba provided
without nsing nn exeessively long firebox.
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Six Coupled Locomotives

Ten-Wheeled Type
Gauge 3 Feet or 1 Metre

With Four-Whesled Front Trucks
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Six Coupled Locomotives
With Four-Wheeled Front Trucks
Ten-Wheeled Type
Gauge 4 Feet 814 Inches

With Firchoxes betweon Main and Hear

Axles and Sepurate Temders

Clas 10-I¥ Type 4-6-0
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Six Coupled Locomotives

With Four-Wheeled Front
Trucks

Ten-Wheeled Type

uge 4 Feet 835 Inches

ver Rear Diriving

Axles and Beparate Tenders

With Fireloxes

Class 10-D Type 4-4-0
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SixCoupled Locomotives
With Four-Wheeled Front Trucks
Ten-Wheeled Type

Gauge 4 Feet 824 Inches

With Wilke Firel
ing Wheels and Soparate Townd
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Six Coupled Double-Ender

o000

Bix coupled donble-ender lesomaotives, with two-
wheeled fromit asd resr tricks  are sualtable  whers
it s desived to run foresrd or backwurd without torm-
fnp, and where the weighl mquired for adheston enmaol
b parried on two poirs of wheels without overloading the
ralls.
The front truek is equalized with the front pair of
dhriving wheels, and the rear truck with the middbs and
rear pafrs of driving wheeds, The front tmick is center-
bearing, the rear troek is side-bearipg.  Each truck has

Type 2-6-2

FE=lalalely: s

o awinging bolster and radivs bar.  This arrangement
enablis the eogine to eide sooothly, and each whesl
finds a bearing oo the most useven track, The middbe
pair of driving wheels has plain tires. A swddle tank
covering the boiler or two meianguler tanks, as illus-
Lrated, san be used.

For longer rans o separate tender is provided, A
large number of emgines of this typs have beea baglt
for loggime riids, aod in such service they ore giving
most Entisfaetory psalts,
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Six Coupled Double-Ender
Locomotives

Gauge 3 Feet or 1 Metre

With Two-Wheeled Front and Rear Trucks
and Baddle or Bide Tanks

Class 1004-D Type 2-6-2
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Six Coupled Double-Ender
Locomotives
Gauge 4 Feet 8¢ Inches

With Twa-Wheeled Front and Rear Trucks
amd Spddle or Side Tanks

Claza 1014-1 Torpee 2-6-2
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Pacific Type
Six Coupled with Four-Wheeled Front and
Two-Wheeled Rear Trucks

Topse 4-6-2

The Paeific dype 15 s high-powened deslgn, having
thees puirs of driving wheels grooged under the waist
ol the boiler, a fear-wheelsd front troek, and a fwo-
wheeled rear truck.

The frabax b= placed baek of the rear driving wheele,
anid the overhanging weight (2 supgorted by b poar
truck. The result s = leomotive haviog smple adhesion
waight aod fractive force, together with a boiler of high

Ac0:00005E%

senning eapheity, thos enabling the engive o hal
beavy losds at sustuined spesds.

The rear tricks cun be designed with efther inside
or outgide joursals.  They are squipped with radius
hars, and are equolized with the driving wheels; by
which means a flexibbe wheel hase is chiained.

Puacifie type loromotives sre speoinlly suidabie for
heswy, fast passenger servies, and are ales provies
suecessful in fast freight serviee.
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Six Coupled Locomaotives
Paeifie Type
Gavge 3 Feet or 1 Metre

With Four-Wheeled Front amd Twie
Wheeled Hear T
Heparate Ten

Claszs 1214-1)
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Six Coupled Locomotives
Paeific Type

Gauge 4 Feet 827 Inches

ak and Two

With Frur-Wheeled Fro
Trueks aned

Wheeded T

rite Teneders

Class 1214-»

Type 4-6-
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Eight Coupled Switching

Type 0-84

This type of locomotive s saitable for hesvy
switehing eervies, where the welght necessary [or ad-
hesion i too great to be safely carried on throe paive of
wheels. Bneh requirements are found in hump vards,
where loromwtives of bigh tmetive foree e needed to

Sleleloled

push troims over tha humep; slse in heavy terminal and
tranafer servies, and to a lessr extent i indastrial
waork, or for geversl switching porposes whese the
etigitves minst apetsts on light tracks, Beparate tenders
arn preferably weed with losmatives of this type.
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Eight Coupled Locomotives
Gauge 4 Feer 815 Inches

Tenalers
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Comgolidaiion Ty
Eight Coupled with Two-Wheeled Front Truck

Type 2-5-0

The Consclidation type hes four pairs of driving
wheels and & two-wheeled froni truek, amd s speelatly
switablo for heavy freight service. A large perceninge
of the total weight of the locomollve = avatlable for
adhesion; amd as this weight s distriladod over four
il of didviig wheels, a high tractive fores ean be
devedoqest without using cxcossive wheel loads.  The
fromt amd pesr paira of drivieg wheels sre Banged, whilo
the intermedinte pairs have either phain or flanged tires
aceording to savies requirements,  The truck bas a
awinging baleter and roclies bar

Oredinanily in this typa a long firebox is placed over
the vear driving axbe, and i especially sdapted for bima-
ing coal. Tn somp instanees such ongines have been

doOCOORER

satisfaerarly meod for huming wood. A plan for mormow
e losomaolives fo slso presented in which a deep
firehax everhangs the rear driving wheels, The dnving
wheel base |s shorler than n engines of the Brat mei-
tigmel ty7ee, becanso iho wheols are placed as closc
tegetbir a8 possible ander the waist of ibe bodler, Tn
this dosign theeo iz ample depth between the dubes aml
the grate Lor the sombustion of wood, whiks the spma
plan answers equalby well for bituminous coal.

The heavieat slasses of standard gauge engives are
prefernbly built with the grate placed sbove the rear pabr
of diving wheels, This plan prevides soffteient grate
nren, without using & furnuee of cxomsive length.  The
tahles imclade a series of engines =0 areanged,
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Eight Coupled Locomotives
With Two-Wheeled Front
Trucks
Caonsolidation Type
Gauge 3 Feet or 1 Metre
With Fi

nwl ey

b s Axles

Class W=E
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Eight Coupled Locomotives
With Two=Whesled Front Trocks
Consolidation Type
Gauge 4 Feet 814 Inches

With Wide Fireboxes sver Driving
Whasls nnil Beparate Tonders

Class 10-E Type 2-8-0
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Eight Coupled Locomotives

With Two-Wl

seled] Frood Trucks

Caonsolidation Type

Gauge 3 Feet or 1 Metre

With Deep Owverhinn

Fireheses and Separate Tenders

lass 10-10 Type 2-8-0
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Mikado Type
Eight Coupled with Two-Wheeled Front and Rear Trucks

Ty 382

This by of locoinative is & developmend of the
Consolidstion. The twoowheeled ear truck permits the
use of & wide and deep firebon, which b placed back of
the driving wheels, This incresses the steaming capse-
ity in proportion to the adbesdon, making thess enpgines
specially suitnble for heavy Troight servies, wheee long,
bard rums must De made. Owing te the Lberal
epaee avallable for the Brebox, fhase locomeives con
readily e designed to wee infedior grades af fwel; aid
on several poada they are borning ligoite saceesfully
nnd pegnamdcally,

Ao 00003

Milado lype loeoinolives, having a truek at oash
end, sre able to back mto sharp corves and switches
witheat danger of derailient; and for this reasen see
proviog highly sueccssfol in beavy sorvies on logging
and mlustrial rilways,  This class of work frequently
requites hoavy hauling in addivion to switching; and
the eomldnation of excellsat steaming and tescking
aqualitiss, as found in the Miksde type, mokes 1§ pardiei-
Lagly suitable for such servico.
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Eight Coupled Locomotives
Mikado Ty
Ciauge 3 Feet or 1 Metre

With Two-Wheeled Front und Hear
Trucks and Beparate Tenders

Claas 1214-E
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Eight Coupled Locomotives
Mikado Type

Gauge 4 Feet 815 Inches

With = Wheeled Front and
Henr Trucks

and Baparate Tenders

Claas 1214-F Type 2-8-2
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Motntain Type

Eight Coupled with Four-Wheeled Front
and T'wo-Wheeled Rear Trucks

Type 4-8-2

“This type is especislly suitable for heavy express
raaenger secvicr ow eleop gendes, where 1he neeessury
tractive Foree oatmob be developed By oo sl cowgshed
Ipeowotive,  The four-whocled Eront truck pravides
exeellent guidiog qualities, and the driving-wheels san
be mede of sofficient dismeter for fust running.  The
boiler i af large dismeier, and has o deop, wide firehes,

Ao D000 e

with ample grafe s aud furmace volume.  This gare-
vides high steaming eapacity in propartion to adhesion;
an el fisture In beavy passeiges soevice.

Theso lpeomatives are alse suitable for fast freight
servioe on divisions hawing comparmtively lght geades,
wleore hesvy irming must be moved at falrly bigh speeds.
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Fight Coupled Locomotives
Meountain Type
Gauge 4 Feet 82 Inches
With Four-Wheeled Front and

Peo=W leseled Hear Trucks
angl Beparate Temders

Clies 145 Type 4-8-2
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Ten Coupled Locomotives

santa Fe Type

Gaunge 4 Feet B2 Inches

With Two-Wheeled Fromi
amnid Rienr Ty

Clngs 1415-1
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Mallet Articulated Locomotives

The Mullet, nriiculsted type employs compound
eylimiere and two groups of driving wheels, The rear
graug i drivon by the high pressire eylindes and the

group by the low pressure. The rear frumes
are bebl b orighl alliecent with 1be boiler, while e
fromt fespies can swing about s kinge pin loeated oo the
conber line of the cogioe belween the highepresars
aylitders, The forward group of whiels thos somstitales
a truck, giving sufficient floxibility to the whool-beeo to
ounble the baeomotive fo easily traverse shorp corves.
The ressves pipe between the high and low pressass
oylinders, and the exhaust pipe from the low-pressare
oylinders to the smoke-box, are pecesanly provided
with flexibde joints, These pipes carry low pressurs
steam, gnly, benee the jeinls mn be kept tight withant
difficuliy.

HAaperbeaters havo beon applied 1o 8 lavge number
of Mallet Meomotives, with most satisfmetary rmlis.
The heater s placsl between the thredths apd ibe Jdgh
peessre: eylinders, and sufficient saporhest is ohiainnd
tn mvond difficalties due g0 modonsation in the law
presaire avlindees.

Mallot locomatives are specisly suitable for pushing
servies, il for romd servige where prades are steep,
spooie moderals, and opersting conditiens wmnsslly
sovere They are alse fitted Tor switching sorvies in
hunip yaids, whers heavy toins imust be piashed ap one
sido ol the hump before being classified.

The fullowing peges mnizin ilusimtions and dutn
eovaring the prinsipal designs of Maliet loeoinotives.
Meddifieationg of the wheel arrangaments shawn eamn, if
necessary, be mude to sait specinl couditions.
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Mallet Articulated Locomotives

Gauge 4 Feer 814 Inches

With T
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Class 121500
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1m

Mallet Articulated Locomotives

Gauge 3 Feet or 1 Metre

With Three Pairs of Diriving
la in Each Group

| Baoge

e Tenders

Class 12-101 Typste -6i-li=11

Whrd Hase
Toand Engee
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Mallet Articulated Locomotives
Gauge 4 Feet 815 Inches
ra o Dhrivimg Wheels

With Thres I

Class 1614-13D Ty 2-4-5-2
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Mallet Articulated
[.ocomotives

Gauge 4 Feet 824 Inches

With Four Po
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1

Triple Articulated Compound Locomotives

This type is = development of the Mullet. 1t hos
threw groups of driving wheels, two placed under the
Taoller and the ithind under the tender.  The aylinders of
the middle group of wheels are the high-pressare, and
ihese exhausd sinuliancowsly ioto the front apd back
eylinders. Al dhe eylivders ure of the same siee, aml
are casl feom fhe same patiesn; beoeo the radio of
eannpuinmling dx s one Lo Lwd. Tlhe exhaiist framm the ol
eylinders is utilisesd to croste o deaft for the fire, whils
that from the vear evlinders, afier pussing throngh a
fred-water lester, is sbischarged =p o pipe st Lhe mear of

the Lank. The bisler fo hebd b alinement with the
Trames af the midibe gronp of wheels, 2nd the front snd
rear frames are hinged to the middle feames.  With this
momstrnclion these loconwdives traveme curves without
abiffioulty.  Front and rear trucks have been applied fo
all the triple loonmolives this far Buflt,

These engines, with o lorge poreentoge of tednl
wibghl o adliving wheels, see espeeially suitable for
hemvy pushing service where high treeove foree st
s alevelnped at comparatively slow speeds.
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Triple Articulated Compound Locomotives
- Gauge 4 Feet 814 Inches
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Four Coupled
Fireless Locomotives

Gauge 4 Feet 85 Inches

Class 4-C Type B-4-0
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. Manufacturers of Locomotive Engines
Philadelphia, Pennsylvania
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Founded in the early 1830% by Philadelphia jeweler Matthais Baldwin, the
Baldwin Locomotive Works built a huge number of steam locomotives before
ceasing production in 1949, These included the 4-4-0 American type, 2-8-2 Mikado
| and2-%-0 Consolidation. This 1881 illustrated catalog shows the company's full

| line of steam locomotives, from switchers to the massive, triple-articulated
eompound model.
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