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NOS. 21 TO 30 INCLUSIVE

BALDWIN LOCOMOTIVE WORKS

BURNHAM, WILLIAMS & CO

PRINCIPAL OFFICE, 500 NORTH BROAD STREET

PHILADELPHIA, U. 5. A:



Baldwin Locomotive Works

ECENT vears have shown such rapid advances in locomotive practice, both by the adoption of larger
R locomotives and by improvements in details of construction, that it has been difficult to prepare a

weneral illustrated catalogue which would not become obsolete almost as soon as issued. It has, therefore,
been deemed desirable to publish particulars of current construction, without attempting to formulate a complete
scheme of tvpes and sizes of locomotives.  The following pages contain information pertaining to a great
variety of locomotives, of different ganges, and for different kinds of service representing current requirements.
They are presented without special arrangement and mainly in the order of construction. These pages are also
nsed to present other matters ol interest in connection with lecomotive work.

The total number of locomotives built up to and including the month of February, 1902, is 20,000, The
annual capacity of the works is 1500 locomotives.  The present organization, based on this capacity, is as follows :

Number of men employed , y . : : : : ; ; : 11,000
Hours of labor per man per daxy J ; - . 10
Principal departments run continwonsly, howrs per day . g 23
Horse-power emploved i i 1 ) s ]
Mumber of buildings comprised in the 1.\:-1k- 13
Acrepge comprised in the works . f 2 ; ; i i .i-.
Number of dvnamos for furni ¥ power 0
Horse-power of dynamos for furnishing power : . 1. 500
Number of dvommos for furnishing lght (arc) . 2 3 : g
Numhber of dyvnamos for furnishing light {(incandescent) : . . £
Horse-power of electric motors emploved for power transmission, aggregale ) . 1,500
Number of clectric lamps in service (incandescent) . : A ; : : 1,500
Mumber of clectric lamps in serviee (arc) . : : ; . s oo
Consumption of coal, in net tons, per week, .|'||1r|l:l'fl1||.|.1l.:|'. 2,150
l._n11-.|:|||]r1||'|nll of iron, in net tons, per week .|]|prllx|1||.|1,{'i_-. 7 . ; 5 3,51.u::|
Consumption of other materials, in net tons, per week, approximately | ; . 1 : 1,00

S









Kecord of Hecent Constracibon Moo g0 Paee s

Cade Wond, BECIHTER OO

BALDWIN LOCOMOTIVE WORKS

Compound Consolidation Locomotive

Class 10 i0-E-qo

CYLINDERS

IHameter | High Pressure) . [ it
b | Low 1'ressurc) g v gt
Stroke . . . ; E 26"
Valve Falance] Miston
BOILER
[Mameter 2 " " g 7
Thickness of Sheets . . i
Working 'ressure acn Ths,
Fuel . . . . Soft Coal
FIREROX
Material i Copper
Length . : . . . 85"
Wwidth . R 5 E = 477"
Diepth, Front EE1g"Y
*  Back . . N
I‘]1L-_k11rss of Sheets, bl.th:.s i I
Back . v T
Crown . g

Toube %" and 2%

for the

Victorian Railways, Australia

GENERAL DIMENSIONS

TURES
utnber . . . . 1g&
Iiatrnieter > 3 : . 3
Length : . ’ SR i

HEATING sURFACKE

Firelox 11t sy, ft.
Tubes : 1347 &4. L.
Tatal ) ¥ ’ : 1458 sq. fL.
Grate Area . ¥ 27.74 =4 ft.

DRIVING WHEELS

IHameter Outside ; ; i 54
of Center ; ; h
Journals . . . Flafix g™

EXNGINE TRUCK WHEELS

IMameter . : ; i i 0’
Jourmals . ; ? i . 5" xs

Gauge 5 3"

WHEET, BASE

Diving ; : - i T LA
Total Enpine : . -3 TS i T
Taotal Eogine aml Jcmll.r .o 46T 6

WEIGHT
O Dirivers
On Truck
Total Engine
Total Engine awl l|_|1c11.f

Toh, S0 s,
14,200 s,
121,000 1hs,
1o, 000 1,

TEXDER

DMameter of Wheels i 1 33"

Tomrnals . ! ] . A

Tank Capacity 3,00 gal.

SERVICE

Freight.

To traverse easily curves of eight chains
(528 feet) radius from main line to
sidings.  Toe hanl 2700 tons on a
level,
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Code Word, KECHTSA R

BALIMVIN LOowCOMOTIVE WORKS

Compound Ten-Wheel Locomotive

Class 1o §i-D-n

fur the

Gauge 4" 31,7

Chicago, Rock Island & Pacific Railway Company

CVLINDERS
Diamieter | High Pressure) 151"
2 | Low Pressare) . i 65"
Stroke . ’ ; ak"
Valve H wlaneed Pislon
BOILER
[Hameter - i : ; aht
Thickness of HlH els . Mgg™and 3
Waorking Pressure acy | bs,
Fuel Sl Ceanl
FIREBOX
Material . ] : . Bteel
Length . ; ; 2 1%
Width : \ i . Jok”
Irepth, Fromt : 79k’
Back i : ; i i
I]l]L}.:rﬂs of Sheets, ":Jdtk . S’
Back | ] M
Crown . b
it ! Tuhe . . 55"

GENERAL DIMENSIONS
TUBES
Numher : ; - i k 3y
IHameter . \ . 5
Length : : g M

HEATING SURFACE

Firehox 150,5 s, 1t
Tubes 2560.6 =y, ft,
Tantal 2750.1 =, ft,

Girale Area 32.5 5. L,

DREIVING WHEELS

[Hameter Cutsile ; 5 THLE
o of Center qa*r
Juurnals i ; G )
ENGINE TRUCK WHEELS

a8

Diameter : ; f i 30

[onirials Gl xar”

WHEEL RASE

Diriving
Total Engine
Total Engine and Trllﬂ;':r

WEIGHT

O Dirivers

O Truck

Total Engine

Total Emgine and Icn:h r

TEXDER

Diatnetler of Wheels

Journnls

Tank Capavily

SERVICE

IMssenyer.

14 6"
26" g
53 65

134,500 Ibs,
44.715 1bs,
179,275 lbs,
200,000 1hs,

36"

5 x o
5,500 gals,
1o Tona Coal






Revord of Recent Construnction o

Code Word, RECIUTERIT]

Class 1o {7-E-107

CYLINDERS
IMameter (High Pressure) 154"
in | Low Pressure 3l
stroke N ; . af”
Valve Halanced Piston
BOLER
IMameter i 66"
Thickness of Sheets lhgg™
Working Pressure 200 s,

Fuel
FIREROX
Material
Length
Width
Depth, Front
% —Hark ; i

Thickness of Sheets, Sides

2 L * Back

Crown
! I Tube

EL P T

BALDWIN LOCOMOTIVE WORKS

Compound Consolidation Locomotive

Soft Coal

Steel
11439
4135”
LEER e

B2y

Tomernals

Journals : . 5

fir the

Grand Trunk Railway Company

GENERAL DIMENSIONS
TURES
Numher : i F : afny
IMameter : ; . - i
Length . . . . L ¥ <

HEATING SURFACE

Firehox 161.1 8q. fi.
Tules 1504. 4 si. Ti.
Total 2035.5 0. [t.

Girate Area 32.7 - fL.

DRIVING WHEELS

[Hameter Outside : ; : 507
of Uenter : i 30
B

ENGINE TRUCK WHEELS

Diameter i ; - : i 33"

gl

Gauge 4" 812"

WHEEL HASE

Iiriving
Total Eogine
Total Fogine mml Temler

WEIGHT

On Diivers

Un Truck

Total Eogine "
Total Engine amd Tendes

TENDER
Dhateter of Whesls

Journals
Tank Capacity

SERVICE

Freight,

Lme b
=l -

113,400 s,
17,500 1hs,
10,300 1,
257 o0 This,

3..”
5..- - ‘:I_..-

J.500 gals,
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Conle Word, RECHTERAZAR

Clas=s 1o-32-10-641

CYLINDIRS
[Hameter
Stroke
Valve

ROILER
Diameier
Thickness of Sheets
Waorking I'ressure

Fuel
FIREROX
Material
Length |
Width
Depth. Fromt
Rack ¥
Thickness of Sheels, Sides .
L sk ux Back
L i) L Crown
i It i Tule

BALIYWIN LOCOMOTIVE WOHRKS

Ten-Wheel Passenger Locomotive

=gt
2"

Ralanced Piston

, Ba™
RE
213 Ths
Ul

Caprper
92"
ALY
r s
L
.'1,5"'
557
550
S5 and 134"

for he

GENERAL. DIMENSIONS
TURES
Nuinher 228
Dhmineler 1
Length . . h . 17 gl
i

HEATING SURFACE

Firetox 132 s L
Tubwes | 1642, 8 sip. 1L
Trstal 1504.5 =, Tt

Grate Aren 27 sy, L.

DRIVING WHEELS

I[Hametler Chrl=ile . 65"
of Cenier 1A 1,
Juurnals B w10l

ENGINE TRUCK WHEELS

Ihateter 358"
i

Jomeranals x X Tl 3

Gange o

Paris & Orleans Railway Company

WHEEIL BARE

Irriving .
Hoapeid
Total Engine

Total Tngane amd Tewler .

WELGHT

O Drivers

Om Truck

Total Engine )
Total Engine and Tenlder |

TESDER

DHanmeter of Wheels
Journals .

Tank Capacity

Coal Capacity |

SERVICE

assenger

o Tl g0 Tha,

5.545 Ihs.
134,725 1hs.
2,000 Tha

L2740 1.

B0 INEEE. X 240 1.

J.4a0 wal,

- g.000 lhs,
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Cimle Word, RECHTHARER

Class 1o-38-I-173

CYLINDER

DHameler
Stroke
Valve

ROILER

IMameter
Thickness of "»ht:t'ls-
Waorking 'ressure

Fuel
FIRILBOXN
Mualerial
Length
Width
Depth, Frout
(1 Back i
fhu_lr.ru;"ﬂg L:lf 'H]1|_l.l'- Bides
&l Rack
L A, ) Crown
Tubse

(]

I
e r

Balameed

Th
i
4+

10
Soft Coal

Steel
1251y "

425"

BALDWIN LOCOMOTIVE WORKS

Consolidation Locomotive

Fur the

GENERAL DIMENSIONS

TUBES

Number ; 7 i i . 300
Ihameter . : - o
Length . A : i . I3 1o

HEATING SURFACE

Firebox 200 5. fl
Tubes ; : 1 2,4350,5q. ft.
Total . . . . . 2,630 8. fL
Garate Aren 37 sq. ft.

DRIVING WHEELS

Diameter Outside . ; ; i ST
of Center . . 44"
Journals . ; : ; Rl i

ENGINE TRUCK WHEELS

IHameter . . ; : v A

Jonrnals . . 67 % 1"

Gauge 4" 512"

West Virginia Central & Piusburg Railway Company

WHEEL RASE

Diriving
Total Engine
Taotal Engine and JunIEr

WEIGHT

On Dirivers

On Truck

Total Engine

Total Engine and ]-.;-l:l.lltr

TENDER

Inameter of Wheels
Journals
Tank Capacity

SERVICE

Freight.

i

22" 10
LA

154,200 1hbs,

12,800 1hs,
167 o0 1hs,
286,000 1bs,

R
57 % g"
G000 gals.






Hevond o

ol Waral, R EUTETTICE K

Class 1o j3-17-163

CYLINDERS
Diameter | High Pressure)
| Low Pressure|
Stroke
Valve

BOILER

[Mameter :
Thickness of Sheets
Working 'ressure

Fuel
FIREBOX

Material .

Length

Widdth

Depth, Front

“ Back

T |'|.|1. Lrl ese of Sheets, ﬁﬂrn
i kA Back
o - [ rv;,m n

: . : Tube

[ Becent Construclion Mo

21, Page 1z

BALIMVIN LOCOMOTIVE WORKS

Compound Ten-Wheel Locomotive

T
24"
26"

I! alanced Piston

fia*t
T

o 1bs,
Soft Coal

1%

fart Al

Towa Central Railway Company

GENERAIL DIMENSIONS

TURBES

Number . : . g : .2y
hameler i 2 3 i : afh
Length ’ . : . " 15" o

HEATING SURFACH

Fireliox 163 5. It
Tuhes . 2083 ). FL.
Tirtal 2226 5. ft.
Garate Area . 2 e sy 0L

DEIVING WHEELS

Diameter Clatside | £ : el
of Uentet . § S0
onrmals . - . : : X 12
T 1 H1g° s
ENGINE TRUCK WHEELS
Diameter . : ; . ol 2
Journals : : 5k % g

Gange 4" 812"

WHIETL

Ihwiving
Total Engine ]
Total Engine anl Tender

WEIGHT

L Dirivers

i Truck

Total Engine

Total Engine n1111 Tender

TEXNDER

Diameter of Wheels

Journals

Tank Capacity .

SERVICE
Freight,

RARI

111 g The
41,250 s
153,150 1hs,
243,000 1hs,

aat
57 x g
1500 gals,
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Codle Word, RECIUTEAMER

Class 1o-26-F-28]

CYLINDIERS

Dhametcr e
Stroke 20"
Valve Balanced
ROILER
Diameter i A 38
Thickness of Sheels | : 13
Waorking Pressure . 180"
Fuel Coal
FIREROX
Material Lot
Length . fa 3"
Widih ; . by
Depth, Front s i [ ni
Back o E 4b
Thickness of Sheets, Siles . , et
L e L Back . R T
LCrown ; LEA
1 o Tube & ol 4™

BALINVIN

Consolidation Locomotive

for the

Finland State Railways

GENERAL
TURES

Number
[Mameter

Length . . i . 13 b

HEATING SURFACE

Firehaox PR
Tuhes 790,21 WM.
Taotal wEh, R ).
Crate Aren [FEL I

DRIVING WHELEL=S

Diameter Chutside
of Center
Jemrnal

EXGINE TRUCK WHEELS

IHameter
Jovurmals g 415"

LOCOMOTIVE WORKS

BIMENRNSIONS

it.
I,

ft.

1 L
3y

il

x. 78!

WHEEIL

IHaving

Total Engine .

Total Engine and Tender .

WEIGHT
Pin Irvers
tin Truck
Tatul Engine

Toal Engine aml Tender

TENDER

Dripmeter of Wheels
Journals :
Tank Capacity

SERVICE

Freight

Gauge 3" o

BARE

12’ 67

9" o™

ail I
AT ok

Tr.aos Thes
1o fie Ths
Hz.505 1hs,

1az oo s,

Y
% 87

2,000 gala,
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Code Word, RECHTLICE

Class 12-24% -D-)

CYLINDERS
Diameter
Stroke
Valve
BOILER
IMameter

Thickness of Sheets
Working Pressure

Fuel
FITLE RO
MMaterial
Length .
Width
Depth, Front
Ly Back C
Thickness of Sheets, Sdes |
" s 1«  Back
s ik kL Crown
Tube

2. Page iy

BALDWIN LOCOMOTIVE WORKS

Six-Coupled Double-Ender Locomotive

15
L,
Ralanced

50"
A
3
15 1hs,
Coal

Lopper
563"
g A
gt
57

T
4314
car
b3

M anmd 15

tor the

Finland State Railways

GENERAL DIMENSIONS

TURES
Mumbser ¢ i . 157
Diametler o
Length 10 gag®

HEATING SURFACE

Firehox 7o st 0t
Tubes . 874.6 8q. ft.
Tostal g44.7 5. ft.
Grate Area 14.6 5. ft.

DRIVING WHEELS

Dnameter Chutsile . ; i . 497
b of Center . . . 447
Journals . bla® xR

Cange 5" o

ENGINE TRUCK WHEELS
[Mameter, Front and Back . - & "
Journals 4" x gk’

WHEEIL BASE

Driving, 2 ; 2 . 1o 2t

Taotul Enwine 25" /"
H

WEIGHT
On Dirivers

3 Gz,g00 1ha,
i Truck, Front

: 13,600 Tha,

Back . . 2,500 1hs,

Total Engine 1ab, 000 1hs,
Tank Capacity 1. 500 Eals,

5

LRVICE

Freight.






Record of Recenl Constrauction Xa. o 15

Conle Wond, RECIFULINIG

Class 6-30-D-277

UYVLINDERS
Inameler
Siroke
Valve

ROTLER

IMameter
Thickness of Sheets
Working Pressure

Fuel
FIRERUWX
Material
Length
Width
Diepth, Front
'*  Pack :
Thickness of Shects, Sides .
2} 2] X Back
Ll td e Crown
L ik 1S Tube

RALINWIN

LOCOMOTIVE

WikHRS

Six-Coupled Switching Locomotive

Tar tlie

Riverside Tron Works

15"

24"
. Ralanced

LT

Y157

150 1hs.
Soft Coal

=Steel

GENERAL

DIMENSIONS

TURES

MNumber
DHameter

Length

HEATING

Firelox
Tuhes .
Total

Gerate Area

DREIVING

Diameter Chutside
"

al Center

Journals

193
12" 4

SURFACH
.30 5. B

123705 s, ft
1332.27 84. ft.
20,23 8q. ft.

WHERLS

Diriving
Tatal

o Ivivers

Taotal

Tank Capacity

Switching.

ol

Cauge 4 8L

WHEEL BARE

T

1o’

WEIGHT

14570 s
11570 1hs,

1,500 wals,

SERVICLE






Record of Recent Construction X, 2

Code Word, RECHTMAKEY

Class 8-261; -C-2

CYLINDERS
IMameter
Stroke
Valve

BOILER

IHameler .
Thickness of Sheeis
Working I'ressure

Fuel
FIREROX
Material
Length
Widdth
Depth, Front
Back ;
Thickness of Sheets, Sides
b ai i Back
Crown
5 Le B Tl

Fage 13,

BALDWIN LOCOMOTIVE WORKS

Four-Coupled Double-Ender Locomotive

16"
537

Halanced

S0t Coal

Steel
BoTyy™

14557
S8
SRS

Byt

fur Lhe

Hastings Lumber Company

GENERAL DIMENSIONS
TURES
Number 175
Diameter -
Length T [

HEATING SURFACHE

Firebox 77.7 5q- fL.
Tuhes o84, 3 5q. fL.
Total (GRS

Grale Area . 14.4 5q. 0L

DRIVING WHEELS

IHameter Outside . . . 44
of Cenler . R R T
Josurnals ; : < 214" x B

ENGINE TRUUK WHEELS

(Fromt and Back)

Dnameter : g : ; 26"
Journals . ; . . B xR

Crange 3" 512"

WHEEL BASE

Lrraving . ) 3 5 : 7 0"

Total Engine 23" B

WEIGHT

Un Dirivers
On Truck, Front

G 500 Tha,

15,200 s,
Back " . 14,000 Ths,

“Tivtal

Tank Capacits

121,700 Tlis,

Pawss pals, on siles of Tioiler

SERVICE



i ! : 4
‘_::. “T“l*'.‘ ;m‘




Kecord of Recenl Comstrnoctisn N, o0, | mow 2o

Ul Wensl, KECITSACHE

Class 5-26-1)-112

BALDWIN LOCOMOTIVE WORKS

Mogul Locomotive

For the

Oudh & Rohilkund Railway (Indian State Railways)

CYLINDERS

IHmineter . F ' 16"
Stroke : 3 5 i g !
Valve . . . . Balaneel

ROILER

Dnameter . . £ . Eqtr
Thickness of Shects g™
Working Pressure 1ho L
Fuel | ,o=mall Coal

FIRERCX

Material Corper
Length ] . i BRI
Width : : : : S
Depth . : : * ’ [
Thickness of Sheeis, Sides 3 s e
o i Back | : 10

Crown W

Tube 75" mm] 4"

GENERAL DIMENSIONS

TUBRHES
Numbier . I Hh
Diinuneter S
Lenwih o’ i
HEATING SURFACT
Firelsix . . . . 10,2 srp, .
Tuhes . . 1 pr25. 3 s fi.
Todal . LE2T.5 = 0K,

irole Aren thiy s, B,

DRIVING WHEELS

Diiammieter Outsile ] ; 348"
of Centen i Jgtatr
lomrnals . . . e L

EXGINE TRUCK WHEELS

Dnameter i ; . - 3
Jouwrmals . ] ; ‘ R i S i

WHEERIL ‘A=

Dimiving
Trtal Engine

Total Engine awld Tender .

WEIGHT
o Iivers
O Truck
Total Engine .
Total Fngine and Temler

TENDER
IMameter of Wheels
Tomrnals
Tank Capacity

SERVICI

Fretgli,

Crange 5" 67

77000 Ths,
15,300 1hs,
43,300 Jhs,

137,000 1ha,

43"
T
2,160 als,






Reeord of Becem Constroction Na, 21

Cowlle Word, RECH TSRBAN

Class 6-11-C-5

CYLINDERS
Imamcter
Siroke
Valve .

BOILER

DHameter .
Thickness of “*-I:-&cti
Waorking Pressure
Fuel

FIREBROX

Material

Length

Width

Depth .

T]Jl:kne-'.s. of "1]11:1:tx-. twh-w
i * Back
24 E Cromvn

Tulwe

Fage 27

4}

1hia 1hs,

. Wood

Steel
-I-i‘:."n:”
2
31187
16"
B
"
W

RALDWIN LOCOMOTIVE WORKS

Four-Coupled Locomotive

For the

Gray Lumber Company

GENERAL DIMENSIONS
TUBES
Number i ] ; 79
Liameter 14’
Length L8

HEATING SURFACE

Firehox 35.0 8q. M.
Tuhes 153.5 sq. ft.
Tuotal 218.5 sq. ft.
Grate Area 7.0 8q. ft.

DRIVING WHEELS

ar

Diameter of Outside : . 33
& of Center . : 2%
Journals . .1' i

s

ENGINE TRUCK WHEELS
Diameter s i > . ) 337
Journals . . : . AT g™

Gauge 3" o

WHEEIL BASE

Diriving
Total Engine .
Total Engine and lender

WEIGHT
Oh Dirivers
O Truck
Total Engine ;
Total Engine aml fe:l:u'l.m

TENDEE

IMameter of Wheels
Journals
Tank Capacity

SERVICE
Switching

5 B
1n'z
ot

25 7

23,580 lhs,

3,700 lhs,
27,250 1bs,
37000 1bs,

2;&’" X5 #F
_|mga.ls.






Becord of Kecent Constriction %o, o

Cimle Worel, RECH TSI

Class o-18-10-15

CYLINDERS

Diameter
Slroke
Valve

BOILER

IHameter . ;
Thickness of Sheets
Working I'ressure
el

FIREROXN

Material

Lengih
Wilth
Depih ’ i
Thickness of Sheets, Sides
re Rack .
Urowwn

Tuhe 3, " amd g7 |

1
BALDWIN LOUCOMOTIVE WORKS
Six-Coupled Locomotive

for t
Mijnbouw Maatschappij Herrero,
GENERAL DIMENSIONS
TURES
12" | Number %
' 15 DHameter af
Balaneed Lenpth g o
3R
e HEATING SURFACE

14 This,

Coxl Firehox 43.43 =1 [t
Turbees 3346 8. fL

- Tuotal 37850 =4, ft.
rrate Area 5.3 s, It

Lopper

5B

26157

N DRIVING WHIEELS

et Diameter Outside 380

T i of Center a3z
Journals 5l x 7"

Gange 3" 33

Spain

WHEEL BASE

™

Drrivimgs

Taotal Engine . , 56"

WEILHT

2%, 150 1hs

15, 180 1,

On Drrivers
Total Engine

Tank Capacity s gl

SERVICT

Switching






Hecord of Recent Constraction Mo, g0 Page 51

Code Wonl, RECHTSCH BALDWIN LOCOMOTIVE WikRKS

Eight-Coupled Double-Ender Locomotive

Class 12-20'4 -E-3 for Lhe Cravge 2 51"

Jokkis Forssa Railway Company (Finland)

GENERAL DIMENRSIONS

CYVLINDERS TUBES WHEEL BASE
IMameter . ; 0 e Number . i ! : ! i 03 rriving ] i 1 ; i 5 6
Htroke | : 1 DHatneter f . : ’ 1y Total : ! x 21" 2%
Valve ; ; IMluan Length . : . . 1" g"
HEATING SURFACE
ROILER _ WEIGHT
. o Firehox . . . . . T
[“u.““:hlr S d ' 'lﬁ,, Tubes . i 3 - Ju5.g S0, fit. tin Dirivers . 3 . - 43,000 1hs
Thickness of Shects g Total ) ) 510.9 5. fL. (i Truck, From . ’ 5,500 b,
Hfl-r"rking Pressure . 160 _”:'“' Chrate Aren . : o n.., si]. ft, Back . 3 . 1oy Tha,
Fuel L i £ o Koal Total Engine . . . Gz o0 Tha,
Tank Capacity . ; : 530 gals.
DRIVING WHEELS
FIREBOX Diameter Outside | " o B
Material . ' i . Copper 1 of Ceater i . 25"
Length e T i Jouwrnals . . . T i i SERVICE
E'.rlﬂ; . ’ ' : g '_1 39,, Freight.
epth . ; . . - 43k e g AT T
T]li.PCk]:ICFH of Sheets, Sides . L J"'M'i}"l:‘ TRUCKE WHEELS Minimum curves to be 100 meters.
e e pEeE . L 1y {Front and Back| Gyrades 1.6 per cent. (54% feet per mile).
- Crown T L Ihameler . i i ; L Length of road, 100 kilometers. Maxi-
. Tube %" and %" Jonrnals . 4 = B mum speed, o kilometers per hour.



MC CLOUD RIVER RA _ROAD
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Fecord of Becend Comstrisetion Noo oo
Coille Word, RECTITSFALL
Class 1z 4 i-D-
CYLINDERS
1 Two Bets)
Diameter | High Pressure)
i {Low I'ressure)
Stroke Y .
Valve | i Balancel
BOILERS
Diameter
Thickness of Sheets
Working Pressure
Fuel
FIREBOXES
Material
Length
Width '
Depth . : . .
Thickness of Sheets, Sides
o H i Back
i i) 14 Crown
L 5 L Tulbe

Compound Double Locomotive

e
([
a0

I*iston

46

o s,

Wood

Sleel
1

Ealigg™

M
g
P

M

L r

BALINWIN LOCOAMOTIVE

WA

McCloud River Railroad Company

GENERAL DIMENSIONS

TUBES
Numbser in cach boiler
Hameter
Length

HEATING SURFACKE

{Aggrepaie|
Firehioxes
Tubes
Tatal
{rate Area

DRIVING WHEELS

Diameter Ouatside
o of Center
Jourmals

L sij. £t
1y i) AL,
1032 si. ft.
20 s, I

die

Ad
0 B

v

(ranme 4" H00Y

WHIEEEL BASE

[igul

Total

WEIGET

Uhn Dirivers

Tistal

Tank Capacily (nguregale

SERVICE

Freight

':_r.‘--'.

1h1, oo Ths
1hn, o Vs,

2 joo gals,

Guaranieed 1o hanal 125 tons of 2,000

1bs. up a grade of 70%.
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BALIYWIN TOUCOXMOTIVE WiOkKs
I ‘HE LOCOMOTIVE shown on page (320 was designed with a view of meeting the same conditions of
traflic as are now performed by the well-known Mallet Articulated Loecomotives, the Mever Double
Bogie Locomotives, and the Fairlie Locomaotives.  The object in view was to obtain simplicity of

construction, cheapen the Arst cost or selling price, and at the same tine obtain maximum efficiency.

Description

It will be observed that the locomotive is com-
posed of two separate and exactly similar engines
connected end to end at the frebox or back bumper.
The medivm is merely the ordinary draw-bar connec-
tiom  commonly  used between engines and  tenders,

except that it 15 made of great strength compared to

the work required of it.

The holes have clearance space next the draw

pins to permit the sirains to pass through the buffers

when the engine is used as a pusher, and small bearing

strips are provided, as shown by accompanving illus-

tration, immediately above the bar to prevent unusual

tipping of the engines at their point of connection.

Throttle. Rigging
It 15 matural to wonder how this device is
arranged in order to enable the engineer to contral Loth engines from one position.
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Referring to the illustration on page herewith, it

will be observed that the throttle levers are made of the
crank patlern, opening as they are pulled to the right or
toward the engineer Two levers are provided for each
engine. Ome is fast to the throttle rod of its engine,
and the other is comnected actoss to the other engine by
various rods and other mechanism, =0 adjusted that the
position of the lever or the length of its connections is not
materially altered. no matter what position the engines
may assume on the track o relation to each other.
With this arrangement the two levers mav  he  used
separately by the engineer, or they mayv e locked
topether amd used as a sinwle lever, opening or closing
the throttles of both engines simultaneously, thus giving
the engineer perfect control of both engines while looking

in the direction in which the locomotive is movinge. E"

Reverse Lever
The reversing mechanism, as shown on the follow-
ing page, has also been arranged in duplicate, that is,
one lever on each engine always coupled to the lever of

the other engine. Unlike the throttle they cannot he
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handled separately, provision being made to hold up the latch of the lever om the rear or unatlended engine,
so that it can be operated by the lever of the other engine as shown.  The connecting device between the two
engines fur the reverse levers is so arranged as to be centrally parallel with, and below the draw-bar, and of
exactly the same length, By this means the action s positive and the wvalve gear s not affected by the
curving of the locomotive

Cabs

Protection for the engine crew is provided for in the regular manner, by placing a cab on the back end
of each engine and providing a covering over their roofs where they join to prevent entrance of rain and
covering the connection of their Acors by a sheet of iron. In case of necessity, the sides can be connected by
a closed connection similar to car vestibules.

Fuel

The fuel is carried on the lefl side of each engine, and if the el i wood, it can be arranged as shown,
but if coal is vsed, the water capacity can be increased and sufficient fuel carried in suitable bunkers placed
ahead of back end of boiler on left side of each engine,

Advantages

It is sometimes desirable to use such a lecomotive when the traffic 2 beavy, the grades and curves
severe, and the line difficult to operate, but aller improvements in the track and roadbed, such a locomotive

Bt
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may become undesirable.,  With any of the types heretofore used, a change of type is impossible, but with

this locomotive by merely removing the draw-bar pins and connections between throttle levers and reverse levers,

two separate locomotives are at once obtained, either of which can be operated independently, as a shunter or

il provided with a tender, at swall cost can be converted into a road locomotive.

In the Duplex locomotive there are no flexible steam pipe joints to be taken care of, the path of the
steam is as direct as in the ordinary locomotives amd not subject to the same conditions as in other types,
thus avoiding much condensation and loss of fuel,

Outside steam pipes and outside throttles are avoided.

Owing to the fAexibility of the connection there is less resistance Lo curvature than in any other of the
three tvpes mentioned. ‘The AMeyer and Fairlie locomotives with their double trucks, and the Mallet locomotive
with one rigid and one hinged framing, do not give equal flexibility on curves.

The complication of the Mallet, the Meyer, or the Fairlie, as noticed in the drawings and illustrations
of these engines, conduces to grealer cost of repairs, greater loss of time in service, and consequently increased
capital invested in rolling stock.

The first cost of Duplex locomotives is also much less than that of either of the other types mentioned,
the parts are more thoroughly interchangeable and thus requive fewer spare parts to insure constant service
from the locomotive,

If at any time either section of the locomotive becomes disabled from any cause, reguiring repairs
extending over a long period, the other section or half can be separated from the injured section and used as
a separate locomotive, doing half the work, thus maintaining traffic which would cease altogether in case the

locomotive had heen a Fairlie, a Meyer, or a Mallet,
34
5
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An advantage which the Duplex locomotive possesses in common with the Fairlie, over the Mever and
Mallet, is the large grate and heating service obtainable, which should be an bmportant item to purchasers
when considering the various types of double bogie or articulated locomotives.,

The practicability of this type of locomotive has heen fully demonstrated, together with its great

advantages for moving maximum loads over light rails, poor roadbed, and throngh sharp enrvatores,

39
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Compound Atlantic Type Locomotive

CVLINDERS
[Hameter (High Pressure i3
LI | Low 'ressure) 257"
Btruke ag"”
Valve Ihhnrrul Piston
BOILER
Diameter . i 2 -1
Thickness of 5]1421.15 L g™ and 7
Waorking Pressure 2o Tha.
Fuel Soll Coal
FIRERI X
Alaterial Bteel
Length 1opbag g™
Width s ! 3 bolg™
Diepth, Front ; 2 i A T
*  PRack s J : a2
Thickness of Sheets, ‘w‘lﬂ E T
£ i ze Rack . T
il Crown . . B
Tube (o

fost Lha

GENERAI DIMENSIONS
TUBRKES
Number " . . . 100
IMameter : P
Laemgth : 3 : : o BB

HIATING SURFACE

Firehox 150 5. 1.
Tubes 2513 &g ft.
Total 2603 5. ft.
Cirate Area . . . 42.5 s, ft
DRIVING WHEELS

Diameter Outside e

L of Center . g
Journals Sk x 1

ENGINE TRUCK WHEELS
Imameter H . : : ; Autt
Journals 54 % o

TRAILING WHEELS
IMameler ; . i ; 457
Journals - i i Bt x a2t

Catge g =51."

Baltimore & Ohio Railroad Company

WHEEL

Diriving

Rigid

Total Engine

Total Engine and lcn-lm

WEIGHT

Om Dirivers

Omn Truck

On Trailing Wheels
Total Engine

Total Engine and ll.mh'r

TENDER
DHameter of Wheels
Jowrnals
Tank Capacity

SERVICE

Fast 'nssenger.

BASE

i

-
I3

VBT

a5’ 7
g2" Gz

B3, 400 s,

27,940 1hs.
2k, 260 1ha,
14g, 500 1hs.

16

A
o

2,000 1hs,

e

xq’

5o gals,
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BALDWIN LOCOMOTIVE WOKKS

Compound Consolidation Locomotive

Class 10 {;-E-50

Bort 0l

Cange 4 512"

Baltimore & Ohio Railroad Company

CYLINDERSR

IHameter | High Pressure) : 131"
i | Low Pressure) . : b1
Stroke ; . . 307
Valve I! lane Qi] ['iston
BUOMLER
IHumeter 2 . . & i by
Thickness of Sheets Mgt and 17
Working Pressure 200 s,
Fuel ; ; : : =oft Coal
FIREBOX
Material . 4 : : : steel
Length 4 . ¥ , B 1
Width : 3 i : : 410"
Depih, Front i ; : Loqalgt
Back' . : S
Thickness of Sheets, "mll.r- : R T
L) = “  Pack J b "
LA e R )
A e LR i y 15t

GENERAL DIMENSIONS

TUBES

Number 240
[Mameter : 2
Length § ' g O R [

HEATING SURFACE

Firebox 175.5 =, ft,
Tuhes . 2142.9 5. fl.
Fire Brick Tuhes 5.1 s, fL.
Total 3347.5 =, fi.

Grate Area

DRIVING WHEELS

IMameter Uhutside . 3 . s
i of Center : L 4R
Jomrnals [ T
ENGINE TRUCK WHELLS
Dhameter £ i i ! 3 s
Journals 3 % 10

43

3.7 =) 0L

WHEEL BASE

Ireiving
Total Engine
Total Engine aml l-.::-hr

WEIGHT

Ul Dirivers

Om Truck

Total Engine

Total Engine and 'lem!u

TENDER
Dnameter of Wheels
Journals
Tank Capacity

SERVICE

Freight.

T

163, 300 1hs.
1,00 1hs,
182,300 1S,

152 000 1hs,

A5
A5 x B
5,000 als,
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Clags 1o 50-E-14n

CVLINDERS
Thismeter (High Pressore)
(Lo Pressure
slroke
WValve

ROILER
Inameter ;
Thickness of Sheels
Waorking I'ressare
Fuel

FIRERUX
Material
Length

Width
Depth, Frout .
st Back
j||.1|.'|.cn|.-._-. of Sheets, "1|||.L-|
4 e Back
o Crown
Tulwe

P 14

BALIMVIN  LoCi

BMIOTIVE WORKS

Compound Consolidation Locomotive

Gange " #0."

Baltimore & Ohio Railroad Company

I!

l'i Ll wl. 14 l*-lIHI

o [lis,
Saft Coal

Sl
g
gh”
"
4"

a o
16

GENERAL

e
Iimineler
Length

HEATING

Firelsox
Tubes
Taotal
Grate Area

DRIVING

IHameter Outside

b5 of Cenler
Journals
ENGINE

Diamieter
lomrnals

DIMENSIONS

BES

SURFACE

1585.7 8. {t.
g5, 3 s 1t
2334 sy, ft.
76 =y, M.

WHEELS

547
e
g Xl

TREUCK WHEELS

WHEEL BASE

Diriving
Total Engine
Total Engine and ]|.|H||_-1'

WEIGHT
i Dirivers
i Truck
Taotal Fngine
Total FEogine amd Tender
TENDEIR

Imameter of Wheels

Journals

Tank Capacity

SHRVICH

Freight.

-
e s
e R

g5 1hs,
14,550 1hs,
156,500 1hbs,

ash oo [he,

1'|‘.I
1 % 8
5 j,ﬂlb.
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Corde Word, RECHTSLAAN

Class 1o 34 17-C-55

CVLINDERS
T |.:I:I1¢I|'_I I High Pressure)
| Low I'ressure)
Slroke
Valve

ROMILER

Diametler -
Thickness of Sheets
Waorking Pressure

Fuel
FIREROX
Material
Length
Width
Depth, Front
o Back .
Thickness of Sheets, Hnde:s
o v . Back
2 1 Crown
Tubes

Balanced Piston

Page 1

BALDWIN LOCORIOTIVE WORRKS

Compound Atlantic Type Locomotive

I3
a2 )
a

5"

for™

e i
S and 15y

2o 1bs,
=ofl Coal

Stecl
103"
-I“”
e

. By
3
B
‘i
s
1z

P thie

Bavarian State Railways

GENERAT, DIMENSIONS

TURES
Number : : A . 2hy
IMameter . g ; : 2
Lengih

HEATING SURFACE
Firelox ‘ i : 1453 s, 0L
Tulies 2005 s L.
Tatal 3z10.1 5. Tt

Grrale Aren 30.4 sq. L.
DRIVING WHEELS
Diameter Chalsiile 72"

of Center "
Jourmals . 5 : ] v BYoxo1e

ENGINE TRUCK WHEELS
DMameter . . i ; ; g3
Journals ; . , B L
TRAILING WHEEL=

IMameter | ; ; ; ; . g8
Journals : ; R kT3 - L

Crange 4 812"

WHEEIL,
Diriving
Ri;.,id
Total Eogine ;
Totul Engine and I'emhr

WG
Ui Dirivers
{in Truck
On Trailing Wheels
Total Engine ;
Total Engine and Tender

TEXDER

Diameter of Wheels
Journals
Tank Capacity

SERVICE

Fast assenger.

IA=E

B g
13 g
15! =t

TR R

5 440 Ths,
5,020 lhs,
24,250 Ths.
132,710 18,

. 242,000 lha,
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Compound Ten-Wheel Locomotive

Class 1o55-D-30

Crange 4" 81"

The Union Pacific Railroad Company

CYLINDERS

Dameter {High Pressure) ; 150"

| Liow Pressure | . aty'’

=iroke 3 K x agr

Valve i R I1<l!IL cd Piston
BOILER

IHameter . . ; I L

Thickness of “1]'IL¢|.‘|- Mg and 37

Working Pressure 3o 1bs,

Fuel i : . ! =oft Coal

FIREROX

Material Stecl

Length . : ’ 11534e"

Width s e e =T ane

Depth, Front . . . Tala”

“  Back ; Z . 7 i

T Im_knes-s nf Sheets, Hu‘leq ; . e

RBack - T

iy, Crown . - i

Tube : B

GENERAL DIMENSIONS
TUBES
Number . i S50
IHameter g P L
Length . . .56

HEATING SURFACE

Firelwx 186 s, ft.
Tulws 2825 sq. L.
Total 3011 s, ft

Grate Area 32 5. It

DRIVING WHEELS

Diameter Outside i i i By’
b of Center . . Bz’
Journals g e T

ENGINE TRUCK WHEELS

Diameter . , . i 307
Journala . . 8

WHEEL BASE

Diriving
Total Engine
Tital Engine and Iuid.er

WEIGHT

Un Drivers

m Truck

Total Engine

Total Engine and J_e:urh:r

TENDER

IMameter of Wheels
Journals
Tank Capacity

SERVICE

Iassenger.

e
267 g
540"

142,440 1.
a1 800 1ha,
154,240 Ths.
2g2,o00 1Hhs,

EE]
5" xg”
6,000 gals
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Compound Mogul Locomotive

Class 5 75-D-16 faop the Cauge 4 814"

Union Pacific Railroad Company (Oregon Short Line)

GENERATL DIMENSIONS
CYLINDERS TUBES WHEEL BASE
Diameter {High }\J'E-“B“ff-'.‘ I5}2 r Number 268 Drriving 15 6"
: |Low Pressure| 3"’ IMameler i Total Engine T
:1 r;““' ]-i : g ih Length 127 8% Total Engine and leml-.: 3l T
alve alanced iston
BOILER HEATING SURFACE WEIGHT
IMameter g2t Firelwox 192 5. i, T v 148, 160 The,
Thickness ut'_ Sheets P Tuhes 1ghe s, It O Truck 40, vt Thas
Working Pressure 200 1hs Total 2154 5q. ft. Total Engine . 168 860 Tha.
Fuel Soft Coal Grate Area 32:0 9. 14, Total Engine and Tender 260,000 1hs,
FIREROX
g - DRIVING WHEELS —
Material ]
[Length THameter {mtside 57" . . o . no—
Width 4 of Center 50 Iha"u:?r ol St
Depth, Front loninals 9 x 127 _.Tclurnaf . 5" xg
T Rack : Tank Capacity 5,000 gals.
Lt G S e sides ENGINE TRUCK WHEELS
n Back SERVICE
e s Drown : Diameter 30
, ), Tube i Tonrnals L 1 Freight.
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Code Word, RECHTASTAAL

Class 10 73-E-2q97

CYLINDERS
Dhoeeter  High 'ressare |
| Lo Trressure )
Sirake

Valve ) ] . Ba

ROMLER
Dnameter
Thickness of Shects .
Working I'resanre

Fuel
FIREROX
Material
Length
Width
Drepth, Front
" Back
Thickness of Sheets, "H-Ih‘*
it Back
Crown
¥ i Tube

BALDWIN LOCOMOTIVE WORKS

Compound Consolidation Locomotive
Pt Ly Ciatnge 4 812

Union Pacific Railroad Company

GENERAL DIMLENSIONS

TUBES WHEEL BASE

r§h™ W bes 330 Diriving . ; ; ; 1l

26 Diameler Ll Total Engine i ;s 23" 21

. o Length . ; ; i 1376 Total Engine and lt'1141cr P S

Lnedd 1Miston
HEATING sURFACE WEIGHT

; = ]I..!rl‘l]"”f 3 ! 194.9 5911 Ui Dirivers . | 161 20 Tha,

1y and "* i Iire Brick Tules . 25.6 5. fi AT . _ e

200 Ihs, Tubes . ) ' ' 255 89 f_l' Tatal Engine . . 155,320 Ths,

S Total . ; : 2475.5 5. ft. | 1 Lk s

ol al : Total Engine amd Tender 305,000 s,
o (Gtate Area . - 33.5 8. ft

DRIVING WHEELS TENDER

Steel ; : "
120t DHsmeter Outside . ; . 57 Diameter of Wheels . : ¥, B
o L of Center : ; T Journals . . i . . §'xg
P L Journals ; . 9" x 1o’ Tank Capacity ; ! . hooo gals.
T
; et g ——— . a4

e ENGINE TRUCK WHEELS SERVICE
Y16

13" Diameter : ; ; L Freight.

|74 Journals . . . . By 1o Radius of Curves 1o,

a3
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Class 10-34-10-433

22, Dape 24

BALDWIN LOCOMOTIVE WORKS

Ten-Wheel Locomotive

Tor e

Gauge 4 512

New York Central & Hudson River Railroad Company

CYLINDERS

Diameter

Stroke
Valve
BOILERS
[Hameter
Thickness of ‘:IJ#PH et 1
Working Pressure .
Fuel
FIRFEBOX
Material
Length
Wiidth
Depth, Front
L Rack
Thickness r:-f L!]IU.‘["- ".uﬂt"\
'+ Back
Crowi. .
Tuke

1

28"

Balancel

G

16" Al 3

2o 1hs,
Soft Coal

Steel
o g
4o35""
Bo g5
L

GENERATL DIMENSIONS
TURES
Number . 360
Ihnameter ; - i
Length : : ; A

HEATING STURFACE
Firebox : i 154.3 s1). It
Tules 3730.7 . £t
Tartal 2515 siq. ft.
Grale Atrea 3.5 50 £t

DRIVING WHEELS
Dintneter Outside . . e
2y of Center ) s
Jourmals 8

ENGINE TRUCK WHEELS

InHammeter . . . . 36

Jomrnals 6Y " % 10

WHEEIL
Diriving
Total Engine :
Testal Tingine aml Tender

WEIGHT
o Dirivers
On Truck

Total Engine
Total Engine ail 1emler

TENDER
Diameter of Wheels
Jourmals .
Tank Capacity

SERVICE

Fassenger.

BASE

i

14" 11
6 o

o

125,808 Ths.
Ja, o0 Ths,
16,505 1hs,

26,000 1hs,

26"

5" % 9"
5000 gals,
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Coile Word, RECHITTES

Class 12 251

BALDWIN LOCOMOTIVE WORKS

Compound Decapod Locomotive

Craunge 3" ®ig"

Minneapolis, St. Paul & Sault Ste. Marie Railway Company

CVLINDERS

Diameter (Fligh Pressure)
i | Lovw Pressare)

Stroke ; :

Valve " . Ea

BOTLER

Diameler
Thickness of "-hccl-
Working Fressure

Fuel
FIREROX

Material

Length

Width

Depth, Front

Back
'1]1|.n;_k||cl.\. of Shieets, "'|I||.l_*-
A8 Al Back

Crown
Tubwe

|T”
Akt
aafl

lanced iston

é 5"
e and 33
215 1bs,
Soft Coal,

Sieel
1135
qrig”
g P
P
=6t
merr
TG

G

CGENERAL DIMEXNSIONS
TURES
Numhber 344
Dhiameter i
Lengzth 15" 7"

HEATING SURFACE

Firebox 223.9 s, M.
Tulies 27al.8 5. N1,
Taotal 30057 = L
Grrate Area : a7.5 8q. fL

DRIVING WHELL=

IHameter Chutside ; i g5
" of Center . . 48
JTomrnals, Main iyt oy
thers ¢ 51" w12’

ENGINE TRUCK WHEELS

Diameter i : F . . o
Journals . ; i 6" x 1a’f

WHEFEI, RASFE
Dheivinge . ! ; 1" a4
Tial Engine : 28" o"’
Total Engine anil ji_mlu LT

WEIGHT
O Dirivers
Chiy Truck
Tial Eagine

134 300 s,
22,8350 1hs,
207, 210 e,

Total Fogine nnd l(‘:ull.l sa7 oo 1.

TENDER
IHameter of Wheels

LK1

Journals . . . B g™ T’

Tank Capacity 7w gnls

4 tans Coal

SERVIVE
Guarantecd to haul a train weighing
2,000 tons (of 2,000 pounds) exclusive of
engine and tender up a grade of 42 feet
per mile at a speed of six miles per hour ;

curve resistance nol taken into consider-
wiind.
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[LLocomotive Boilers

A Parer rEAD wv CorNELIUS VANDERRILT, M. IS, RBEFORE THE MEETING of TUE JUNIOR MEMBERS OF THE

American Society of Mechanical Engineers

JANUARY 8, 1900

T is not within the scope of this paper to enter into the subject of locomotive boilers Lo any greater extent
I than to attempt to show the line along which the boiler has developed, and to give special attention io
one of the most recent designs. It is safe to say that the locomotive boiler has changed less since its incep-
tion than any other equally fmportant invention, for in looking back at its history we find after the first few
locomotives, a general tvpe of boiler adopted which has been followed, with but few variations, up to the
present time It is difficnlt to say exactly why this has been the case, even making due allowance for the
peculiar conditions which limit soch designs, and the few developments and improvements which have come
have followed such very narrow lines that it would almost seem as though there must be some Insuperable
difficulties in the way of any progress in this direction; that i3 to say, the majority of the attempts to
improve have taken the form of different arrangements for staving a flat-sided firebox or a partially curved
crown, as but few have attempted to alter certain well established shapes for the fireboxes themselves, If we
classify all boilers under two general heads, namely : Foxternal and Internal Firebox Boilers, we find that
practically all locomotive boilers—even from the very earliest ones —come under the same head, It is true
that a few attempts have been made to design external firebox locomotive boilers, but they have met with

a9
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but little snccess, owing principally to the increased cost of maintenance, due primarily to the constant
renewals of firebrick, which wnst of necessity be emploved in any such design,

The first locomotive proper which came into use was Richard Trevithick's engine, in 1504, the boiler
of which had a eylindrical cast iron shell with a wrought iron internal eylindrical return flue. It is obvious
that no large amount of heating surface can be obtained in any such design, and therefore, but few improve-
ments in boilers were made until the Multitubular Svstem was introduced.  This was adopted by Stephenson,
in the boiler of the ** Rocket'" locomotive, designed and built by him in 1829,  The front portion of the
boiler through which the tubes ran, was cylindrical and three feet four inches in diameter ; the tubes were six
feet long and three inches outside diameter, the firebox was rectangular, projecting behind the rear end of the
evlindrical portion of the hoiler and was three
feet wide and two feet long ; it was sur-

ot

rounded on three sides and on the top by a

water-ler three inches wide.

The AMultitubular Svstem is so largely
the basis of every modern locomotive boiler
outside of the Hrebox section, that it is inter-
esting to note its origin..  In 1826 a Mr,
Neville took out the English patent for.a
vertical tubular boiler, which stated that the

svstem was equally applicable to horizental

==hoilers. It would therefore seem as though

AMERICAN LOCOMOTIVE, 183 we owe this portion of the modern design to
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the vertical land boiler, but this low-
ever, is nol entively undisputed, as the
idea is often credited to a Mr., Booth of

the Liverpool and Manchester Railway.

Stephenson improved his original
“ Rocket'™ hoiler in 1833, by projecting
the cylindrical portion of the shell over
the firebox, which of course, allowed a
mmch larger steam space and  much

greater disengaging surface,  This mod

ification of his original design has been

the basis on which practically all sub

sequent  locomotive boilers have  leen

maodeled.  As an example of such a

hoiler, an American locomaotive built in

r#36 is shown on page bo.

e

The pressures carried al this time
were s0 low that it was not necessary LOCRMBTING SHILT "IN HeR
to stay the fat surfaces which appeared in the approzimately rectangular fireboxes, but when the pressures
were increased and it became impossible to leave these flat surfaces unsupported, some methaod of preventing the
collapse of the firebox and the hulging and ultimate explosion of the shell had to be devised ; the crown bars
and the stavholts therefore came into use.  TL s strange that no attempts were made to wse some form of fire-
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box which would not require support, hut
instead of any advance being made in this
direction, the developments all took the form
of different methods of stays and supports for
these flat and approximately flat surfaces. The
builer, therefore, seems to have followed the
line of Stephenson’s AMultitubular Boiler in a
remarkably close way. ‘To illustrate one of the
methods of support for the firebox and external
shell, a drawing of a lecomotive built in 1850 is
shown on page 61, It is seen that longitudinal
crown bars are used to support the top of the fire-
Lo and stavholts are used to support the sides.
Since the forward portion of the boiler
through which the tubes run is, in all cases,
For

many vears the crown bar hoiler was nsed ex-

evlindrical, it therefore requires no stays,

clusively, sometimes having longitudinal and sometimes tranverse bars, but the principle of taking the pressure

from the firebox crown through the medium of holts to the crown bars and from thence to the external shell,

being the same in all cases,

There have also been various devices for supporting the crown hars, other than by

tying them with bolts to the outer shell, such as by placing the ends of the bars on the top of the sheets forming

the sides of the firebox, or on small brackets riveted to the sides of the hailer,

The sidez of the firebox have

o
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been in all cases tied to the outer shell by stavbolts, the position and size of which being, of course, dependent
on the thickness of the plate and on the pressure the boiler i= to carry.  An improvement on the crown bar
boiler was the Belpaire Doiler ; here the top of the boiler is made flat and parallel to the crown of the firehox
with through straight stayvs ronning  perpendicular to both surfaces ; the flat sides of the boiler above the crown
are also supported by through stays running transversely from one side to the other. The combination of this

atrangement with a wagon top in front of it is often wsed, the so-called wagon top being merely a gusset
: gl 20
g ":é" IL itty mh"m

-'C;r.fﬂ’ v e -

joining the large and small diameter in i

the shell to the boiler. Two of the prin

5!.-.4'..“ ' =1 FRE, & .a-IL -L-I-_—I-_I__-h:l -l

cipal disadvantages of this design are, 1
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the sharp corners formed at the top of the
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side sheets and the ends of the top plate ;

and (2) the flat surlaces lormed at the

et

[Fl e
™ 1—41.:4

bl

point where the upper portions of the side
sheets run into the curved portion of the =
shell. The use of the Belpaire Doiler is i)
now decreasing, its place having been taken TN

by the Radial Stay Heiler, which has come

rlre

into general use during the past few vears,
so that very few other types are now built,
Here the firebox crown and the outer shell
above it are curved, and through stays

conmect them, threaded at each end and BOILER WITH WOOTTEN FIREBOX
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serewed inte bBoth sheets in the same manner as the stavbolts, and so placed as to gi'l-'t: the greatest
bearing surface to the threads in each plate; the ends of the stays are riveted over on the outside after
being screwed in. In designing such boilers greal care must be taken to dispose the stays so as to be,
as nearly as possible, normal o both surfaces, for i an entire thread does’ not engage in both plates
there will not be sufficient bearing surface tu mtl]nt imd the pressure.
T B As regards the shape of the firebox,
for many vears the lower portion of the sides
was narrowed in, this being of course done to
to permit the firebox section of the boiler to
be dropped between the frames of the loco-
motive, An example of such a boiler is
shown on page 62. But the Wootten Boiler,

which was undoubtedly a very great advance
over the tvpe crystallized for so many years,
widened out the whole firebox section and
placed it over the wheels. An example of
such a boiler is shown on page 63. Owing to
the small space ahove the grates, they are prin-

:'j.* cipally used for burning a poor quality of soft
%ﬂl%f_l coal. This shape of firebox is often modified ;

an example of such a hoiler is shown herewith

EQILER WITH WIDE FIREECX OF THE MODIFIED WODTTEN TYPE iI1H1 on 11:“_:;' r'|5,.-

1
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The methods used for staying the nar-

row fireboxes are equally applicable to the
broad fireboxes.

It is evident that none of these desipns

can be carried out without the wse of an

enormons number of stavbolts, In some of

the larger boilers in use at present, anywhere
from 1400 to zoo0 stavbolts are required for
the support of the firebox and the outer shell
surrounding it, and any one at all familiar
with  the maintenance of railway  motive

power, knows what a large item in the

expense account is due to these stavholts

They break or leak continmally, and there

is no section of the locomotive cansing more

SECTION OF BOILER WITH MODIFIED WOODTTEN FIREBOX

expense, trouble and aunovance than thjs  TRANSVERSE
bolted portion.  When high pressures are carried, it becomes necessary to place the bolts four inches or less on
centers, and they consequently fill up a large portion of the water-legs and the space above the crown sheet.
When bad water is used, they hecome encrusted aund still further prevent cirenlation, and the more they become
encrusted, the more unequally do the firebox crown and sides expand and contract in relation to the outer shell,
and therefore, the more the staybolts leak or break. As an example of the trouble occasioned by these bolts,

the following quotation of a statement made by Mr. . W, West, Superintendent of Motive Power of the New

i
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Vork, Ontario and Western K. K. at a discussion of the Wootten Boilers at the New Vork Railway Club, April
20, Dhyy, is nteresting :

“'We have sixty-seven engines on the Ontario and Western fitted with the wide firebox, About forty of
those are nine vears old, having been built in 1800,  Those sixty-seven engines broke 2,705 staybolts in 1858,
The average for all the engines was twenty-three and a half per engine,  We have a total of one hundred and
twenty-three engines, but only sixty-seven of them have the wide firebox. & % ¥ The highest number hroken
in anv one engine was 120. ‘These engines all carried 160 pounds steam, except eight which are earryving 180
pounds, I have a record here of three engines for three years, OF the three engines, one had 112 broken
stavbolts, another 186, and the third 216 in the three vears. This is a better record than we have had from our
narrow firebox boilers. The total number of the bolts broken amd number broken vearly was less than three
per cent. of the bolts in boiler.

It was to overcome this staybolt problem that the so-called Vanderbilt Locomotive Boiler was designed,
it having oceurred to the author that if a cvlindrical firchox conld be introduced in the locomotive boiler,
enormois savings in repairs would result,  The allowable clearances, the position of the boiler with respect to

the wheels, the allowable weights, the grates and space above them to allow for the large amount of coal that

S B it i T i

must be burned per square foot of grate, all enter very considerably into any such design.  The preliminary
design met with some success and proved that it was possible to satisfactorily overcome the various difficulties
in the way of using a cylindrical firebox, provided a frebox of large diameter could be designed and built of
sufficient strength to resist the boiler pressure. It s a well known fact of cowse, that evlindrical fireboxes are
i almost universal vse 0 marine boilers,  These reboxes are corrugated in various forns 1o give the requisite
strength, bul the diameters are sall, generally not over three or three and one-half feet,  Upon investigating
the matter, it was found that a firebox of the size contemplated in the design, namely fifty-nine inches internal

[
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dinmeter of threequarter ineh plate, with Morison corrugations, could be rolled and would have sufficient
strength.  The designer received so much enconragement from the engineers to whom the preliminary drawings
were shown, that the New Vork Central and Huodson RKiver R, K. decided to build a ten-wheel locomotive
equipped with such a boiler, It was at this time in looking up patents relative to boiler constroction, the author
discovered that attempts had been made to use corrugated cylindrical fireboxes on locomotives, The Strong
oiler with two eyvlindrical furnaces and a combustion chamber in front, did not appear to offer the advantages
of a single large flue. It was found that attempts to vnse a single flue had been made in Germany and had failed,
These CGerman boilers were built under the Lentz patent for beiler construction.  His design is for an entirely

stavless Loiler having no stays or braces of any sort and the claims in his patent having relation to the disposal
' Py ]

=]

EaiLcA

of front and rear course sheets as gussets,
s0as to avoid requiring any backhead or

front tube sheet stavs.  That is, the central

portion of the hoiler has the greatest diam

eter and from either end of it, the sheets
slope to the fromt tube sheet and the rear
end of the hoiler. The front tube sheet is
entirely staved by the Aues, and there is no
hackliead, the course sheet terminating at
the tear end of the firebox. It is evident
that this design shows serious defects, espe-
cially in the lack of steam space and restricted

area of disengaging surface, and to over- h DESIGH OF CRIGINAL VANDERBILT BOILER
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come this, Lentz placed an auxiliary dome on the rear course, and in some designs connected it with an outside
steam pipe to the main dome on the central portion of the boiler. In some of these German designs, a far more
serions defect was found. In order to lower the firedoor, the firehox was bent, the axis of the front portion being
parallel to the rail, and the axis of the rear portion inclined downwardly and rearwardly. To make such a fire-
box, it was necessary to build it up of two separate sections and to weld the joint between them. This naturally
left a space of six inches or 50 on the top without any corrngations to assist in its support, and the firebox was
wenkest where it should have been strongest.  The inevitable result followed the use of such a boiler ; that is, the
the firebox collapsed and the boiler exploded. This explosion conpled with the fact that no particularly good
results were noticeable in the use of these boilers, put an end to the employment of cylindrical fireboxes in
European locomaotives. That no particularly good results were obtained is due, in the auther's opinion, to the
the simple fact that the fireboxes were too small to allow sufficient space above the grates for the proper mingling
of the gases, and the small combuostion chambers bevond the grates were also entirely inadequate for this purpose.
Fireboxes of about the size employed in marine boilers were used, but without the combustion chambers to give
space to properly consume the gases, and the result was, the combustion was unsatisfactory.

To quote from Demoulin's work on the locomotive in regard to these boilers : —

Several inventors being anxious to improve on the ordinary expensive locomotive firchox with its numer-
ous stavholts, have applied to the locomotive boiler the corrugated Fox tvpe of firebox, among others, Strong,
Webb and Lentz. These applications have not been crowned with great success, and cannot well be, not from
the point of view of the construction itself, but of the efficiency of the boiler.  The cylindrical firehoxes by their
small volume and on account of the little free distance above the grate, do not lend themselves to the forced com-
bustion of the locomotive, That is to say there is no combustion chamber and the gases are not sufficiently mingled
to overcome this difficulty. Strong and later Webb placed omne cylindrical firebox over a similar one ; the lower

g
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held the grate and communicated with the upper eylinder which filled the office of combustion chamber, and
carried the flue sheet.”

The American Railway clearances and limiting weights allow far larger boilers than those used on European
railwavs, and for this reason cylindrical fireboxes of very large diameter can be used ; and in order to get sufficient
space over the grates advantage can be taken of the relation of the area of a circle to its diameter,

The design of the orignal Vanderbilt Boiler is shown on page 67, It was built for a ten wheel locomotive
constructed at the West Albany shops of the New York Central and Hudson River K. R., and completed in
Aungunst, 1599, The total weight of the locomotive is 160,000 pounds, 113,300 of which is on the drivers and
46,700 on the truck.  The cylinders are nineteen and one-half inches, by twenty-six inches, and drivers sixtv-one
inches ; the tube heating surface is 2165 square feet, the hirebox heating surface 135 square feet, grate area thirty-
four square feet. The firebox is of the Morison suspension type, with an internal diameter of fiftv-nine inches, and
is eleven feet, two and one-quarter inches long.  An illustration of this firebox is shown on page 65. It was made
by the Continental Iron Works, Greenpoint, Brooklyn, and is the largest corrngated furnace ever rolled. It was
tested under an external pressure of 500 pounds per square inch before being put in the boiler, where it is carried
at its front end by a row of radial sling stays and supported at its rear end by the backhead. The grates, which
are not shown in the boiler drawing, run from the rear end seven feet nine inches to a bridge wall which is carried
by half-round iron, resting in one of the corrugations.  There is a brick arch on top of this, and the inside of the
backhead is also lined with firebrick. The space in front of the brick arch is vsed as 1 combustion chamber and
allows space for the proper mingling of the products of combustion, and also allows the wases to be drawn through
the lower tubes. '

[l is seen that the axis of the rear portion of the boiler shell is inclined towards the rear downwardly.  This
allows a lower firedoor and also canses better draft through the lower tubes since it permits the front end of the

7o
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grates and the brick arch to be lower.
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The firehox is placed eccentrically in the rear portion of the boiler

is, its axis is inclined towards the rear downwardly with respect to the axis of the shell.

that

The following are the results of a road test of this locomuotive on one of its first trips in regular freight

SETVICE

Road Test of New York Central and Hudson River R. R. Engine No. g47.

Mean Temperature, almosphere
Temperature, water .

IHrection of wisd

Velocily .

Canditioa of rail

Fahanst nogeel

Left West Albany

Arrived at DeWin

Flapsed time .

Number of slow downs

Number of detentions

Time lost by detentions |

Kunnimg time

[histance . T —

speed, miles per hour, running twe .

Uoal nsed, sctual .

Water nsed, gallons

Water, pounds .

Lvaporation per el coal : - ¥ i il
Fovaporntion per ponml of coal from aned at 212 degrees F. i :
Weight of train, Lons zoo0 Thee. each, exclusive of sugine and temler
Weight of train, including engine and tewler .
Train, 6o light, ¢ load, 1 calioose

Coal PET CAr per mile 5 i i B .

Coal comsumed per oo Lons, lauled one mile

Tons hauled one mile, per ol coal

Tons hanled one mile, pet ponnd witers

Chality of coal ; .

75 degrees 17,
<1 degrees IY,
Unfavorahle.
Light.

Ceood, dry,

Double 3' inch tipe

g.45 A M

Fooin 10, M.

4 hours, 15 minutes.
f

5
1 hour, 24 mwinutes.
fi hours, 1ominutes,
14 miles,

304

12,390 s,

12,2g0.0

TOT,571.6

H.h

19.3

Q24455 Lns,

1,054 Jus tons.

1.43 lhs,
94

10,4

1

S
23
Clearfieh] Biiuminous,
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An illustration of this locomotive is
shown on page 58. It 15 seen that the

appearance of soch an engine dees not ma-

terially differ from one equipped with the
usual boiler, except that it is possible to
look across under the boiler in the space
wenerally oceupied by the flat-sided firebox.

This locomotive has been running since its

delivery, in regular fast freight service on
the Mohawk Division of the New York
Central and Hudson River R. R. Last
Aungust, after it had been in service for one

vear, it was taken to the shop for the usual
overhauling, and a statement of the actual

cost of all material and repairs made duar-

= -1
o e | == “ri

L ing the first vear's service, shows that the
YAMDEREILT BOILER FOR SCHENECTADY LOCOMOTIVES

total cost of labor was 51,039.45, and mate-
rials $417.07. This includes several items not properly chargeable and which should certainly be excluded in
any compatison of cost of repairs due to beilers.  Thal is to say. one driving axle had to be replaced with a new
one, and the backhead casting which was originally put in was found to be defective and had to be replaced, but
in order to avoid any criticism of partiality every item of expense has heen included. The total for labor and mate-
rial is $1,456.52. The number of miles run was 54,650, with gorg cars west and 7616 cars east. ‘The small number

=3
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of cars hanled is due to the fact that the engine was in fast freight service.  The cost of repairs per engine mile is,
therefore, 2 66 cents. This is very low in comparison with the average repairs to locomotives, especially when
it is considered thal this locomotive was, to a certain extent, an experiient, and no doubt had much more
Lime devoted to it than was actually necessary, as well as to the allerations and changes, which, although small

added to the expense of waintenance,  The cost of repairs of all engines on the New Vork Central and Hudson

River R. R. during the same year was 3.76 cents
per engine mile, and on the Mohawk Division (5557
was 3.07 cents. This, of conrse, includes all the
old as well as the new locomotives amd cannot
b used for exact comparison.

The success of this original boiler led the
New York Central and Hudson River K. K. to
order fAve more locomotives with Vanderbilt
Boilers. Three of thess were built at the Schen-
ectady Locomotive Works, and the other two at
the Baldwin Locomotive Works, They were

ordered in November, 13gg, and were delivered

in Aay and June, rooo.

The boiler drawing of one of these Schen-
ectady engines is shown on page 72, The criti-
cigm had been made in the original boiler that

s : T T
there was not a snfficient distance from the upper GEMERAL ARRANGEMEMT DRAWING

i3
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sange water level to the throttle, and therefore wet steam resulted.  Although this was dispated, it was thought
advisahle to increase the distance between the top of the Arebox at its front end amd the top of the outer shell.
Therefore, the maximum diameter of the boiler is very great. 1. e, eightyv-eight inches, and in order to economize
weight as much as possible, the front and rear courses slope towards the smokebox and backhead respectively ;
and owing 1o the decrease in allowable length, the straight course which was used in the original boiler, had
to be omitted. This modification was introduced at the snggestion of the Baldwin Locomotive Works, and this
design more nearly approaches Lentz's, but does not carry his stavless idea to nearly such an extent, as longitadinal
crow-foot stayvs are uwsed for the backhead.  This method of reducing weight is often resorted to in the ordinary
Loilers of modern locomotives.  There are some differences in the Schenectady and Baldwin designs. A general
arrangement drawing of a Schenectady locomotive is shown on page 73. The eylinders are twenty inches by
twenty-eight inches, the drivers fifty-seven inches, the weight on drivers is 145000 pounds and on trock
25,000 poutds, a total of 170,000 pounds.  The heating surface is 2732 square feet,

An illu teation of one of the Baldwin engines is shown on page 74. The cylinders and wheels are of the
same dimension as the Schenectady's, but the total weight is 167,500 pounds, 20,200 of which is on the truck,
and 147,300 on the drivers. The heating surface is 2720 square feet, with 23535 square feet in the tubes and 135
square feet in the firebox. The grate area is thirty-three square feet, with rocking grates shaking in three sections
The boilers carry 190 pounds pressure, and the fireboxes are of the same diameter, length and thickness as in the
original boiler. In the Schenectady engines, a row of sling stays is introduced as in the original boiler, to assist
in supporting the front end of the firehox, but they were left out of the Baldwin engines, the weight of the furnace
Leing taken on the casting which surrotinds the hole in the combustion chamber.

These five engines have been in regular service on the Hudson Thvision of the New York Central since
their delivery : but it is, of course, impossible at present to give any statement of the cost of repairs, as sufficient

75
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time has not elapsed ; but tests for the purpose of determinating the evaporative efficiency of the boilers in com-
parison with a hoiler of the ordinary tvpe, have been made, The results of two runs of the Baldwin locomotive
No. 1766, equipped with Vanderbilt Boiler, in comparison with engine No. 17353 equipped with ordinary boiler,
are in favor of No, 1766, No. 1753 was taken as most nearly resembling No. 1766, as it was built about the
same time by the same works, and has cvlinders, wheels and wheel base of similar dimensions, The weight of
the locomotive is less, heing 156,200 pounds total, of which 20,700 pounds is on the truck and 135,500 pounds
on the drivers. The heating surface is 2500 square feet, and the grate area is thirty square feet. The hoiler
carries 185 pounds steam pressure.

The engines were run from Albany to New York with no departure from the nsual methods of operating,
with the exeception that they were turned at New Vork with little delay, thus making the run, as nearly as
possilile, a round trip, They were in fast freight service and hauled trains as nearly as could be judged of the
same tractive power, and that this object was attained will be shown by the narrow limits of variations in the
boiler horse-power.  One car of coal was set aside for vse during the tests, and the coal was weighed on and
off the tenders at Albany. The water was me sured by means of Thomson water meters and was checked by
the use of floats in the tank. The smokebox temperatures were measured by means of a thermometer specially
constructed for such work, and the smokebox vacuum was measured by weans of a T tube water column.

The tables on following pages give the comparative dimensions of the two locomotives and the results

of the test:
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Baldwin L.ocomotive Works—Department of Tests

Dimensions of Engines with Vanderbilt and Standard Boilers

ITEAMS STARDARD Mud:Cl VASLEMHILT BoiLie
Mo 1751 i, 17hb
Driameler of eylinder, inches . I 20
Stroke of eylinder, inches . 25, 28
Isiamieter of driving wheel, 1nches 57. - i 57
Weight on truck . i 20 0
LY oMo, 1 driver 15000
2 " Mo.a " T 47,000 54,000
E L A . 43,500 50,40
The latgest diameter ol boiler 73 inches 54 imches
The =mallest ) ' - firly "
Humber of tubes ] 217
Dipmeter of tuhes z  inches g inches
Length of tubes . . 146y . . 138 i
Tuhe heating surface 33330 .. A5
Firebox heating surfaees 155.6 135
Total heating surlace 2.500.%
Grabe aren . . 3.3 i}
Steam pressure carried 185 : ()
51y jnches 54 imches

miameter of exhaust nozele
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Baldwin Locomotive Works—Department of

Comparative Test of Vanderbilt and Standard Boilers

Esios

Ml 1753

STAXDARD Mool

FUEL Pcrun ns

'"“IIIII X lllll.'.

WATER—PounDS
Total waler evaporated i ron
-.

Pt hone, 1

Arlk ENIIN

Fiunivalent weight cvagerated |
o hE S per howr

3l al 21z

Hoiler, horse.power
ECONOMIC EVAFORATION -POuNDS

Water evaparated, per poand of cos
Exgrivalent evaporation from and st 212

RATE OF COMBUSTION—PounDs
prabe sutinee |
jer honr

Conl huvnel, per squane fool,

RATE OF EVAPORATION—PounDs

Water cvaporated, per square fool leating surface . .

L |ll|r|1| |I|.11I""|Ilrul.l\.|

' from o amdat ozt evnporated 11 i
square feet heating surfnee, per o T
sl T
’ TIME DATA
lunming thine = lirw, 531 AN
Tastal thmme can Toal = hirs. o3 o
Delays 2 lars, 12 min
TRAIN DATA
Liate BMaowv. 14, 1500
Train r Ex
Numibr of lopdul cors -

empty

GEMERAL DATH

Average steam pressure, when developing power, ponnds 175
I

1

sinoke-box vac

inches witer

o o temperature, deprees 3 y 72
{5 temperature of feed water, degrees E &,
b speed wnder headwny . 25. L

H.5h
451,
#1e
4.21
SOAE T
& hr=. 10 min

10 h= 35 min

p Bie=, 2 mian,

o
o

Excixk Noo g

VANDERNILT BOILER

GUTH HORTH
2 hirs. té main 5 his, g3 min
£7 hirs. 5o min

& hrs, 3z min
g AL

17, Todn

ro hrs 3 min.
Now, 16, goo | Novw
o Ex i el
I g
1R
5.2
741
50
23.

Tests

ExXGiNE Mo, 1566
VANDERIILYT BolLER

Fo e
24032

255,088,
18,4250
F85, o, B

o537
G530

H5.6g
6,77
71
410
SASTTI HORTH
7hrs. 2min. § N, 57 il

a WS, 4o min.
3 Tors, 22 min.

uhr=. 52 min
2 hrs. &0 min

Mov. 18, 1goo Nov, 14, 1900
5 Ex, 3K :
7 5
1 T
(] (-]
58 [ 5]
75¢ 763
50 50
2.4 7.7
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It is seen that the running conditions were very unfavorable to engine No. 17660 in that the delayvs were
more frequent and of greater duration than those of engine No 1753 and while the south-hound speed of the
latter engine was greater than that of the former, it was due to the numerons slow orders.  Between the delavs

the engine was worked so hard that the demands upon the loiler were variable and Auctnating, the maost

unfavorable conditions under which a _ Bowgm tin 4a07
y ) e ST S
test can be conducted. Notwithstanding o et st

this, the cylindrical firebox engine con-

sumed 3.65 pounds of coal per horse
power hour on one test and 3.6 pumuf:ﬂ

on the other, an average of 3.5z pounds.

Whereas, the standard boiler consumed
404 pounds, showing a saving of 5.4
per cent. in favor of the YVanderhilt

Boiler. This saving is in a measure,
due to the larger grate area and heating
surface of engine No. 1766, These
larger surfaces should have lowered the
smokebox  vacoums and temperatures,
but such results  were not  obtained
hecause of the fact previously stated,
that the engine with the newer type ol
|..H.'3II1E[' was \\'Drkﬂl 1'|.i'l.flit'1.' 1.'1'.1I1 H'J': ole BOILER ©F LOCOMOTIVE FOR THE UMNION PACIFIC R, R
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with the old: but that the eylindrical firebox
form of boiler is more efficient than the
ordinary, is shown by a comparison of the
economic evaporation of both hoilers. The
average result in the two tests of the Vander-
bilt Boiler is 8.85 pounds of water per pound
of coal, from and at 212 deprees F., and
in the standard hoiler 5.56 pounds; a gain
of .2y pounds for the evlindrical firebox
type.  Both boilers developed ome horse-
power for each four and one-quarter sguare
fect of heating surface, and steamed freely,
carrying their water well.

Soon after the order for these five
engines, the Union Pacific Railway ordered
two Consolidation locomotives with Van-
derbilt Boilers to be bmilt by the Baldwin
Locomotive Works, and shortly afterwards the
Baltimore and Ohic R, R. placed a similar order. The Union Pacific's were delivered last July, and the

TRANSYERSE SECTION OF BOILER, UNION PACIFIC LOCOMOTIVE

Baltimore and Ohio's in August, and since their delivery have been running in regular service on their
respective roads,
The boiler design of one of the Tnion Pacific locomotives is shown on page 79. It is seen that it was

H
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possible to go back more nearly Lo the
original design, that is to say, the increased
length allowahble in the lwilers of a Con-
solidation or ten-wheel engine permits the
use of a front course of small diameter,
and does away with the necessity of sloping
the fromt course into the smokebox,  These
boilers have a heating surface 2624 square
feet, 2404 square feet being in the tubes
and 135 square feet in the firebox. Tt is
secured by 354 two-inch tubes, twelve feet six
inches long ; the hrehoxes are of the same

dimensions as in the locomotives previously

described. The hoilers carry rgo pounds
pressure. A transverse section of one of
these heilers is shown on page S0, and

the erecting card of one of these engines
i shown herewith. The total weight is

ERECTING CARD OF LOCOMOTIVE FOH THE UNIGOM PaCIFIC R, R
BUILT BY THE BaLDwiN LOCOMOTIVE WORHKS

about 196,000 pounds, with 174,000 pounds

on the drivers and 22 oo pounds oo the truek,  The evlinders are Vauclain Compound  fifteen  and

one-half inches and twenty-six inches by thirty inches: the drivers ave filty seven inches in diameter, with

a total wheel base of twenty-three feet eleven inches, of which fifteen feet three inches is rigid.  An
b1
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illustration of one of these engines is
shown on page H3.

Ume of the objects in building the
Unicn Pacific engines was to determine
whether this form of boiler was not more
satisfactory for bad water than the stay-
holt form.  Therefore, as soon as they
were delivered they were placed in regular
service om the division on which the
worst water is encountered. Up to the
present time all reports as to their work
and operation have been most satisfactory.

The two Consolidations built for
the Baltimore and Ohio are very similar
to the TUnion Pacific's. The boiler
drawing of one is shown herewith.
Instead of the two-inch tubes, one and
BOILER OF LOCOMOTIVE FOR THE BALTIMORE AMD OHIO ®. B. ll'lj'li'l:"'lliliiitl."f ]I"L‘].l tuhes are “Hd U.“l'ing

BUILT BY THE BaALDWIN LOCOMOTIVE WORKS -
to the decreased length of boiler There

are 500 of them, eleven feet six inches long, giving a heating surface of 2615 square feet. Including 1335

square feet in the firebox, the total is 2750 square feet. A transverse section is shown on page 84.
The erecting card of one of these engines is shown on page %5. ‘The cylinders are Vauclain Compound,

Py .
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fifteen and one-half inches and twenty-six inches by thirty inches.

pounds and on truck, 23, o0 ponnds, a total of The wheels are fAfty-four inches diameter, with a
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The weight on drivers is about 170,300

total wheel base of twenty-three feet eight inches, fifteen fect fonr inches of which is rigid.

An

ilustration
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of one of these locomotives
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page #7.  As vet no tests for evaporative
efficiency have been made on these last four
engines, and it is of course impossible to
determine the relative cost of repairs.  All
indications, however, point to a material
dlecrense in the cost of maintenance in such
a form of boiler, for there seems to be but
little to halance the present cost of repairs
and renewals due to the stavholts. It is also
apparent that th