T e el Y

URING the last month the Chicago, Milwankee,

3k Panl & Pacific has taken delivery of six 4-6-4

type stremmline passenger lecomotives which were
tuilt at the Schenectady, N, Y., plant of the American
Locomotive Company. These locomotives, while fol-
lowing the general appearance of the omiginal Hiawatha,
are not designed specifically for service on the new Hia-
watha, but will be used as well in general fast passenger
service.  The locomotives will be nsed on the Hiawatha,
Pioneer Limited and Olympian trains between Chicago
and Minneapalis, a distance of 418 miles, and west of
Minneapolis on the Olympian, to Harlowton, Montana,
a distance of 914 miles,  Orio Kubler, consulting engineer
of design, collaborated with the railroad company and the
builders in the development of the "speedlining™ of this
new motive power,

These locomotives develop a tractive force of 50,300
ih, with a boiler pressure of 300 Ib. and 34-in. driving
wheels. The foundation bed of the locomotive and the
tender frame are steel castings. The tenders carry 20,000
gallons of water and 25 tons of fuel.”

The Boiler

The boilers on these locomotives are built in three
courses, the middle or dome course being conical in
form. The inside diameter of the first course is 82%4 in.
and the outside diameter of the third course is 94 in,
The thickness of the plate in the first course is 7§ in.
and 3Mo-in, plates are vsed n the second and third
caourses.  The three barrel courses, welt strips and dome
liner are silico-manganese steel having a maximum ten-
sile strength of 82000 h. The front tube sheet is 3
in, thick and the hack tube sheet is 3§ o, thick, The
firehox 18 Y67, in. wide by 144194, in. long.  The
height from the bottom of the mud ring to the top of
the crown sheet 15 735 in. at the rear and 8813, in
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New power for passenger service
develops 50,300 lb. tractive force
and weighs 415,000 lb. — Fire-

boxes are completely welded

at the front, The water space is 5 in. at the sides and 18
back and 6 in. at the front of the fircbox. The length 78
of the combustion chamber is 4424 in. The roof and
sides of the firebox are of silico-manganese steel similar
to that used in the barrel course,
The roof sheet is 134 in. thick while the outside side
sheets are %y in. thick, The inside firebox sides and:
crown consist of three 18§.-in, sheets welded togethe
Two Thermic syphons are located in the firebox, and a;
third one on the center line of the boiler is in the combus-
tion chamber. In addition to the two syphons in the §
box, there are two 3%4-in. arch tubes which, together with
the syphons, support the brick arch, .
The boilers are fitted with sixty 214-in. tubes L
one-hundred-sixty-four 334-in. flues. The length over s,
the tube sheets is 19 ft. - L
The firebox is arranged for bituminous coal
Firebar grates. The grate area is 96.5 sq. ft. Coeal
fed by means of a Standard modified ype B stoker
The ash pans are of welded steel plate with cast-steel
hoppers,
The firehoxes of these locomotives are completely
welded. The firedoor flange, inside door sheet, insid
throat sheet and back tube sheet, as well as the long
tindinal seams which join the crown and inside frebox
side sheets are welded butt jomts.
Aleo Aexible stays have been used extensively, Flex-
ible expansion stays of the WZ type are used in the
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six rows across the front of the combustion cham-
* Two rows of fexible radials of the WY type are
B8 at the edge of the crown sheer. WZ type sleeves
W raps are used for the flexible water space stays in
mbustion chamber as well as a complete installa-
in the throat sheet., WZ type flexible water space
5 are used in the breaking zones of the side and
k head, There are four 2-in. combustion flues on
side of the firebox.
‘The boilers are equipped with the Barco type Fia
BN wnter alarm, Wilson sludge remover together with
Wilson blow-off cocks and muffler. Franklin Butterfly
¢ firedoors, Superior flue blowers and T-Z smoke
'_'. pmers constitute part of the equipment.
saturated steam passes through a Tangential steam
er in the dome, through a 10-in, diameter steel dry
to an American multiple throttle built into the
) der of the Type E superheater.
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The foundation of these locomotives is a General Steel
Castings Corporation’s engine bed in which the cylin-
ders, back c_,l:m!er Lewels, conter plates, air reservoirs,
link support, guide-yoke brackets, expansion-shoe pads,
air-pump hrar_Eu ts and driver-brake fulcrums are cast as
an ntegral part of the bed. The boiler is supported at
the front and back of the Arcbox on expansion shoes,
at the cylinders and by a waist sheet between the first
amd second pair of drivers,

Machinery Details

The engine trucks are the General Steel Castings four-
wheel type with 36-in, Davis cast-steel wheels, A. 5.
clasp brakes and Timken roller bearings. The driving
wheels have Boxpok centers, Bd-in. tires and Timlken
roller bearings. The journal diameter is 1334 in. at
the main wheel and 1224 . at the front and back., The
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Aldeo laternl-motion device s installed on the [ront pair
of drivers.

The trating teuck is the Delta four-wheel type with
ventering device, furnished by the General Steel Cast-
ings Corporation with 38-in. Davis wheels at the front
and b-in, stecl-tived  wlwels w1 the rear of the truck,
The traler wheels are equipped with A, 5, F. roller-
lwaring units and clasp brakes

The eylinders ave 232 o, bore by 30 in. stroke.
Witlschaert valve gear controlled by an Aleo type H
reverse pear actuates the 12-in, piston valves, The eyl-
inder and valve elinber bushings are of Huont-Spiller
pm dron. The Zetvpe pistons are of rolled stecl and
both pistons and valves are Aoted  with  Hunt-Spiller
Duplex packing rings.  Those on the pistons are the
locked-lip type which require o bull ring and the valve
rings are sectional hronze and iron.

The piston rol 15 of medinm carbon steel, normalized
and tempered, and is 5 in, in diameter, The crosshead
amd guides are of the multiple-bearing type.  The main
and side rods are of low-carbon nickel steel normalized,
quenched and tempered. Floating bronze bushings are
used at all pins with Hunt-Spiller fixed bushings in the
rinls,
main pin is hollow-hored.

The revolving weights at all wheéels are cross-counter-
bakinced.  The total weight of the reciprocating parts
on each sicde is 1,681 1. ; the overbalance is 196 Ib. on
each wheel.  The dvnamic augment at 34 m. p. h, is
9,400 Ih. in each wheel.

Lubricalion

Mechanical Inbeicatars supply the force-feed oil lubri-
cation. A Nathan DWV3 26-pint lubricator on the right
sile chistributes oil to the valves and cylinders as well
as the stoker and air pumps. A five-feed lubricator of
24 pints’ capacity on the left side distributes oil to the
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The crank ping are medium carbon steel and the.

Beptember 24,

dtiving boxes and guides. Three of the locom
this order have Detroit lubricators on the left-s
the other three have Chicago lubricators. Both)
cators are driven from connections at the top o
combination levers, e

Pressure prease lubrication is used extensively.
together 236 Alemite Rtings are used on the engime
tender.  The engine truck has 27 fittings, the crossh
guides, motion work and reverse gear 42 fittings,.
trailer truck 21 fittings, and the tender truck 58 fitt
Addivional fttings on lubricator drives, valve-stem:
crosshead puides, throttle vigging, motion, side rods
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nk pins, spring and brake rigging, and wheels and
s total 74 fittings.  Rex fittings ave used at 12 points
he driving boxes.

Caob and Auxiliory Equipment

he brake equipment on these locomotives consists
B the Westinghouse No. 8T scheduie with two B14-in,
goss-compound coanpressors. The main reserveoirs are
st as part of the engine hed and have a capacity of 53,-
B0 cu. in. The braking rato o the engoe teuck s 45 per
et on the drivers O per cent, and on the trailer 43 per
ot. The engine truck beakes are operated by vwo 10-
om, by 8-in, eylinders, the droiver leakes by two 16-in.
"= 10-in. cvlinders and the trailer brakes by Tour 8-in
f 8-in. cvlinders. The train-coutrol equipment -is the
mion Switch & Signal two-elenwent type with three-in-
i tion cab signals.
8% The air compressors are mounted wnder the streamline
“Ehhrouding just back of the pilot. The air-compressor ex-
ste, together with the exhaust {rom the feedwater-
¥ feater pump, enter & header on the outside of the siuoke-
p boxe which is connected to a tunnel on the inswde of the
mokebox,  The upper ond of this tunnel discharges
o @ cavity cast integral at the rear of the stack. The
penerator is on a cast-steel bracker back of No. 3 driver
i the right side,
he generator amnd headlight equipment were furnished
the Pyle-National Company.
¢ The main cab turret is just forward of the cab under
e cowling., It is connected inside the boiler with twao
pipes leading from the dome. Saturated steam
this turret 15 supplied to the Awe blowers, cab
aters, stokers, injectors, water conditioner and steam
Superheated steam is supplied to the whistle, air
4, 05 and generator from a separate turret,
8The cab is of the vestibule type, of welded copper-
bl ing steel, wood lined and insulated with Hairinsul.
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A recess in the exterior of the eals sides proviles a toe
hold for passing from the cal to the rwming board.
Stesun eadiators hiave Tween mi=talled on both sides il the
cab aml in the gangwav, There are two seats, with
Spongex cushions, i cither side and drop seats are
mounted] on the rear vestibule wall en both rigly and
let <icdes, :

The mwetal eab-window =ash were supplivd Ty the
O. ML Edwards Cempany amd have shatter-prond glass
in all sash.

O the front of these locomatives is a Duckeye by
E folding coupler with a 6-in. by &in. shank.  The
Franklin Type E2 radial butfer 15 installed wirh the
Unit Safety drawlar,  Barce texible connections are
used between the engime amd render,

Stremmlining

The streamlining on this locomotive follows the gen-
eral theme of the frse Hinwatha locommive as far as
the fromt end is concerned, which (s at an angle of 16
deg. 1o the vertieal.  Every effort was made 1o adapt
the foeoe of the shrouding to established strocural lines,

The fromt of the streamline shrouding opens at the
center line on covcealed hinges, giving access to the
smokebox frone, whistle and air-lorn mowstiogs. The
air punnps are on cither side of the front cwd Belind
the pilot skirting aned are aceessible through Tinged side
panels in frent of each cvlioder. A remevable paned
gives access 1o the hinged-type coupler. There is a
grille above the headlight in frone of the whistle and
horn, This grille is made op of Nar eolled-steel Dars
with the narrow vidge to the front trimmed with Snag-
on stainless steel molding.  These metal-trinmed bars

are avranged nosuch o manner that the leadhbeht re-
mains the focal point of the front “lace™ of the homo—
tive,
retained inoa somewhor ooditied for,

The original Flhiawatha wing omament has been
Thits vrncunent
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&
of stainless steel with a satin finish. The front hand
are fitted to follow the lines of the headlight and
and therely become a part of the ornamentation.
¢ road name is attached to the pilot skirting in stain-
s steel letters.
#The pilot skirt is continued around the cylinders for
#rodynamic and protective reasons and in order to ac-
grtuate the appearance of height and power rather than
i'width. The ornamental panel of the side cylinder
ng is continued forward so as to be visible from
Aront. In order further to relieve the appearance
Dulkiness, the pilot skirting merges to a point at the
i1l

hile the predominating color of the front end is
3y, the horizontal striping of marcon and Milwaukee
nge yellow as applied to the skirting below the run-
g board has been continued around to the front in
same manner as the black-and-metal-striped panel on
Sle cylinder skirting, On the bottom of the pilat skirt
@ amarcon design breaks up the appearance of width by
q, umng the front edge of the striped cylinder panel.
@ In addition to the ornamental value, the coloriul appear-
e of the front of the locomative has a decided safety
lue by making it visible at great distances.
| The cowling of the stack, sandbox and dome ends in
ﬁshtmi shape on the cab. The unbroken contour of
s cowling contributes to smooth smoke flow and ob-
tes the necessity of smoke deflectors. This cowling
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E-nluui Dimensions and Walghts of the C. M. 8t P, & P,
4-5-4 Typa Locomotivos

SRR SRR ot T R R LA =i, T P R S 5
............................... . American ml‘ﬂnlwz Con, Abore: The Lait Side of ke Cab

F-7
100105 =
1938 !
s Fama.
ety u I‘:m:. n-mmuc, 85 por cent, b, 50,300
Bt in working vrder H Cab
i i el 216,000 Balow: The Right Side of Ibe

g Tront trock ...l isaeagse. i e 82,500
e truiling truck:
Frunt

53,000
YA 300
L 415,000
375000
sk 14 8
i 412- 4
and temdler, total ....... E9. 10
wheels, diameter autside I:u':: m b g a4
re, number, -!ialhc:tr and sieoke, in, ... 2-231ax30
e gear, BT o e B Walschaern .
pl“arl !1.'|1E- '-I.I:E' A e N ey e L 12
niEn VR, N S b Sk e 74
™ poretaiire, JB. L iiniiemssen e aas Vv 300
lwmeter, first ring, inside, in. : B2
x lengeh, in F 14414
box wicdth, 0. ...... : LT/ LI
Bustion chamber [:ngﬂl- in. Al
tabes, mumber and diameter, in. ..o 3- 5
ermic syphans, nomber oo,
bea, number and diametef, 0. oo 0. aa. 215
miasmber amd dinmeter, ine o ciaae s 164 134
;1'11 ower tabe shreets, froin. ... ... ... 19- 0
TR R R R w A Bituminous
[ R W e ae R e Reandard Moed. B
e Ay B b e i e s b 6.5
teg susinces, sq. T
rebox and  comb 348
19
al
458
3.708
4,166
1695
5861
...... Reclangular
ster capacity, Fl ........ T 20,004
upucn.:,r, . R R 25
T it A e e Yot e w oy G-wheel

been painted black. To retain a distinctive charac-
stic of the steam locomotive, a streamline cap has
n shrouded around the stack and a smoke fn blended
the silhouette. The marker lamps are of special
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desipn.  The stainless steel side hand rail runs back from
the marker lamps and follows the contour of the boiler
jacker and cab. Streamline brackets secure the hand
rail in place. Between the top cowling and the running
board the shrouding follows the boiler contour lines and
is painted gray. The throttle arm, injector checks and
flue Llowers have not been covered. )

The eab is a decided departure from conventional de-
sipn. Every effort was made to increase visibility. This
has heen achieved by a narrow steel corner post permit-
ting an increase in the clear width of the front cab win-
dows.  The lengtl of the cab is further emphasized by
the use of almm:mm sash with narrow horizontal mul-
lions. Dy this means the glass area is greatly increased,
providing a well-lighted ealy interior,  The vestibule cab
toor and window follow the streamline design of the
sazh,

Recognizing the puhhc s interest in seeing the mech-
anism of the locomotive in action, the running gear has
Leew exposed to full view by terminating the running
Boirel -kirting alwowve the tops of the drivers.  The lower
el of the romning hoard dropssdown in a curve under
the caly o the lower line of the tender and cars, Follow-
ing the colors of the cars, the running board skirt has
been painted in Milwankee vellow with broad mareon
skirts at the upper and lower edge. The wheels are
painted gray with maroon rings around the ends of the
axles on the hub, and the sulv mmn and eccentric rods
are Jughly polished with marcon in the channels, A
chromiuom-plated builder's nune plate is attached to the
skirting at the ¢vlinders and the nnmie plate of the speed-
line designer has Leen applicd below the builder's plate
in the hlack eylinder panel

The tender treatment follows the color arrangement
of marcon and vellow characteristic of the new 1938
passenoer equipment,

The Tender

The tender tank 15 of all-welded construction and is
built up on a Commonwealth water-bottom cast-steel un-
derframe. The water capacity is 20,000 gallons and the
coal space earries 25 tons, The hot well for the Wilson
feed-water heater is on the left side behind the coal
space.

The tender trucks are af the equalized six-wheel Com-
monwealth type with 33-in. Davis wheels and A, S, F,
roller-hearing units. A, 5. T. clasp brakes are used
with 14-in, by 10-in. brake cylinders mounted inside on
each truck. The braking ratio is 80 per cent.

The steam-heat connectors at the rear end of the ten-
der are the Vapor flexible metallic type. The draft gear
is the Miner velvet action passenger gear with Buckeye
Type E coupler and yolke.
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Springs: driving-wheal tires ...,

Uit Safety drawhbar; sadial boffer

Dhist guards o o0ocvocciiiinnanns
Pressure grease lubrication on 'l:l‘l-
gine and pemder ... aua
Coupler. front engine _...aivea-
Cuapper  tubing for ol aml gage

lines; capper pipe for water col-
wms comnections and injecines. .

Tubes and Awes ...... Rsianan vea

Bailer and frebox plates ... ...,
Staybelt iron !

Sraylalia

Syphons

Thrick areh .

Superheater ;md 'T‘:mgum I sl.l."un
IYET asaasa

Smoke mngnm" hluw:'r |:|uH|¢5..

LNbTicators .o iwstireaisacaaaa

Multiple throttle
Tailer fagging ... -
Pipe insulation .....
Fredlwater heater amd -.H1|4I1l":="¢l'

hlow-pif cocks ami mufBer:
sludge CEMOFET . .0y veiicainna
Imwlnrs injector-steam  valves;
tler cheedn | ..ol
Whashout plugs ... .-.ccivninnn,
Stoker .iaws - '
Fiee dear pEdamaans (R raas
Flue hlower ..... HR L RIS “r
Grates . ,uisceiss Wik e gt e a
Window saah ... iaiiaraa
Clesr vision windows: windchiehis:
cabh ventElstors . ..iieceecaen.a
Cat seat cushioms .. oo cann

Cal amsulation, Ilaicimeal .....,
Safedy wvalwes; woter-level r.mh«*a
tor; hback-pressure gAHE - ciaui.

Siteam -1.|ud alr gm{n A—— .
Water gage ..... o
Water column; page |:|:u lu

Water conditiensr . ...
Lowswater alarm; blower Ili.lirln'l
Steam-heat reguinfor ... ...
Whistle cveerre-ciun:

Daoll rinper coawvanricr-accsnnns i
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Partiel List ol Materials and Equipmont on the C. M. 5t P. & P,
4-B-4 Type Locomotiven

Fogine led;  engine and  trailes
T SRR TP R RS eneral Steel Castings Cerp, Eddy-
stone, Fa,
Wihesls, engine amil front ewailée
bk e e viveas American Steel Foundries, Chicago
Do ok whoel cewters Lo ooooas Geaeral  Steel Castings Corp., Eddy
atlane, Pa,
Taller bLearings, ddriving lee amld
et IIEK wiiiiit siearen The Timken Rollee Dearing Company,
Canten, Dkia
Teaileedsuek roller brarimes ... .. American Steel Foundries, Chicaga
Mpsle PeAFIAES sase.a.n A, Stucki Co., Pittshurgh, Pa.
Tk equipment .vr e ooonao s Westinghouse Afr Deake Co., Wil-
merding, Fa.
Neake elaes . .oo0.. e American Orake Shoe & Foandry Coo,
New York
Voacnmative hraokes ... . American DNrake Co., St Louis, Ma.
Latera]l cwsbasning devi ||.|:'

ru':-r\:e : 3
Rear : .. American Locomntive Co, MNew York

Speedl recorder . ..oieian 0y
Sander and walve . .oociiaiiai
Headlight; gemerator; cab lamps;
speed  recorder lamp;  classifico
tion lampa; hackop light ,....
Train contral v.uviiociscnanine,
Cylinder cocks and apen valves:
valve.stem  packing;  piadan-cod
TRE T T ] | S Ep
Glodre valved cooviivecesaaa s
Boil bushings - . 3
Bronre Duplex  lip locked  sings
gl Duoplex  springs;  eylinder

Tushings: o Lushings: plsion-
valve hushings: piston valve bull
combination  {broaze aml

rmh-<

wonth Duplex  wnlve ringd and

SOV ss-scsisranrarranann -
Tipe fitkinga ., -..-- G s
0l capnections ... oile e

Flexilile juinta lelween enzioe aml
1eimled

Ladmai-mheaniaka [

Teader;

Frame and teuchs . .ocoocuae, .

Wheels  and  roller  Dearings;
elnsp brake ...-...a0n

Coupler and yoke ...

Nraft gear - vivaiicivacanaan,

Tank liode - - .aciieiinria. e

Tank valves ,.......- e

Saplombar

Anmerican  Locomative
Htcel Spring Div, New

Framklin  Rablway Suppi-_r
Muw Ynrk

Cottman Co., Tne., ]"ﬁﬂ_ T

Alemite Div, Siewset'Warn
Uhicage

uckeye Stee]l  Castings
liiz, Phio

Clase Meass & Copper
Waterhury, Conn.
lI'"I:L'Ilnr Steel Tuheas Ca,

L.|.1isr|~5 Steel Co., Coatesville

[ ] i[mcpln T. Ryersan & Beag
lhicago

31 Lockhare Irom & Steel Qa3
Kees Rocks, Pa,

Amiericin Locomptive Co, New!

Locomotive Firehnx Coo, Chies

American Arch Ca, Inc, Hew

The Superheater Company, Newt
T+ Railway Equipment Ca., Chi
Neireit Lubricator oo, Detrolt,
mNathnne ‘J:ln't.!l"lxlurtr‘llt CD e

Ui Injector i mmb.
American Thrattle Cﬂ New T
Tohins-Alanville Sales Carp., NI"T -
Elnion Azbeaton & Hubber Ca,, C

Wilson Engineesing Carp., Ch

Loemtotive  Fouwipment  Trlals
Munming, Bnxwell & Moor
Thegdieport, Conm, =

T.¥ Railway Egoipment Ca,

Stamdard Stoker Co., Inc., New

Frankiin  Bailway Supply Coyg-
New York
Suprrior Railway r'mdu-:u

Pitesburgh, Ta,
Wl Eaguipment Ce., Hew Yo
The 3. M, lif'dwnrtli Co.,y Int-,

UNIsE,

The DPrite Wnnofacturiog
wankee, Wis,
A ange Hubber Droducts Co.,
Com, &
Juhns-Manville Sales Coep., NI.I

Locomative  Equipment  Divisd
Maswing, Mazwell & M
liridgeport, Conn,

Ashton Walve Cn., Doaton,

The {Mhades Company, Cblﬂlu\

The Trime 'tIu.nuEa.nl!unn: G%-
wantkes, Wis. 5 gl

Wilson  Eagineering Corp., Chi

Barca Manufncturing Co., Chleagn

WVaper Cae Ileating Co., Ine., Chio

Lucamotive Equipment  Thvislon
Mavmng, Maxwell & ]'.{nuru,'
Hridgeport, Conn.

17, 5, Metallic PMhcking Co, 'lr
hia, Pa,

The Leslie Co, Tywdhoest, N.

Vilve Mot Corporation, New

Morgis I8 Rrewsier Company,

vle-National Ca,, Cl:lum il
Union  Switch & Signal Ca,,
vale, Fa.

T Railway Equipment Co.,
Uhin Tnjector Co., Wadaworth,!
Ciane Co., Chicnge
Magnizs  Metal Thv, National
Cn., New Yor

Munit-Spillee Manuiacturing

tion, Dudton, Masa,
Crane Co., Chicago .
The Flex-0-Tube Cp, Detmn

Barea Manufacterimg Ca,

Gieneral Steel Castings Corp
atome, [Fa.

American Stee]l Foundries,
[Eckeye  Steel Castings Co, X
I:lml Ohio
H. Miner, Ine,, Chicagoe -
m-.,r:u Hubber Corpd Huﬂ'-lu..
T-E Rambway Equipment Co., "



