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. Built by’ the American Loco-
. motive Company for smooth
: .operation at high speeds and
styled for public appeal — To
operate the "Hiawatha”, a F;5t
day train soon to go into ser-
viceon asix-and-one-half-hour
schedule for 410 miles between

Chicago and the Twin Cities

N April 30, in the presence of Governor Herbert
H. Lehman of New York and a party of railway
~and railway supply company officers, William C.
man, president of the American Locomotive Com-
officially delivered to H. A. Scandrett, president of
icagn, Milwaukee, St, Paul & Pacific, the first of
new streamlined high-speed
ger locomotives,  They are the
ve power for the fast day-train
ice to he inaugurated on or
ot May 20 by that road between
go and the Twin Cities. This
n, to be known as the “Hiawa-
T will operate on schedules of
aind one-half hours for the 410
s with five intermediate stops
ach direction—an average speed
start to stop of 63,1 m.ph. and
serage running specd of 66

mong the numerous interesting
tures of these locomotives none
bmore striking than their exterior
arance.  This arises not aloneg
fttm the. complete shrouding of the’
fofler and the skirting which par-
ially conceals the running gear and
on work, but from the bold use
olor and the skillful ornamenta-
jici The finish includes  black.
rry, orange yellow, maroon anid
pown, with lettering in gold leaf
nd the conventionalized Incdian
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" headidress on the shrouding front in polished chrominm.

In arranging the shrouding and skirtag to peroit
ready access to all concealed apparatus great care and
no small amount of ingenuity were exercised tu keep
the exterior surfaces free from projecting buly beads
and nuts. One or two inconspieuous handles, ot
eases, is all that ean he seen nf a
Tinged door and no tools are re-
guired to unlarch and open  the
doors,

The locomutives gre of the +-4-2
wheel arrangement w th large Jdrive
ers and ample heiler capacitc 1o
landle trains of six cars, weighing
abot 340 s Debined the owler,
at spreds o excess of Y0 neph on
level, tangent track for extended
periods, The holer has o totad evap-
arating heating surface of 3.245 .
ft. aned 1,029 sy, it of superheating
stirface and is conipped to burn ol
The total weight of the engine js
2800000 M., of which 1400000 1, s
on the drivers.  The boiler earrivs
300 Th. per sq. in. working pressure.
With eylinders 19 in. hy 28 in. and
Bdein. driving wheels, the tractive
force rating is 30700 1h. There is
iy hooster.

The hoiler is a straight-forward
design  embodying a conventional
stayerd frebox and fire-tube shell,
The harrel is rolled dn two courses
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Built by the American Loco-

motive Company for smooth
‘operation at high speeds and
styled for public appEEI—TD
operate the "Hiawatha”, a fast
day train soon to go into ser-
viceon asix-and-one-half-hour

schedule for 410 miles between

f Chicago and the Twin Cities

N April 30, in the presence of Governor Herhert
H. Lelman of New York and a party of railway
- and railway supply company officers, William C.
tbrman, president of the American Lecomotive Com-
s officially delivered to H, A. Scandrert, president of
‘Chicagn, Milwaukee, St. Paul & Pacific, the first of
new streamlined  high-speed
senger locomotives.  They are the
yve power for the fast day-train
ice to be maungurated on or
it May 29 by that road between
cago and the Twin Cities, This
i, to be known as the “Hiawa-
@l will aperate on schedules of
fetiand one-half hours for the 410
iiles with five intermediate stops
gach direction—an average speed
start to stop of 63.1 muph, and
Yaverage running speed of 66
)
Among the numerons interesting
teatures of these locomotives none
Smore striling than their exterior
earance.  This arises not alone
the complete shronding of the
ler and the skirting which par-
illy conceals the running gear and
1on work, but from the bold use
ik golor and the skilliul ornamenta-
Eﬁ_ The fmsh includes hlack,
gy, orange vellow, marocon and
sown, with lettering in gold -leaf
and  the  conventiomalized  Tndian
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headdress on the shrouding fron in polished chromimn,

In arranging the shrouding amd skirtny o permit
ready access to all concealed apparatus grear care and
no small amount of ingennity were exercised to keep
the exterior surfaces free from projecting bole heals
and nuts. One or two neospiowous handles, inomost
cases, 15 ol that can e seen of a
Dinged door aud oo tools are re-
quired to wulatch and  open the
durirs,

The locomotives are of the 3-4-2
wheel arrangement w th large deiv-
ers and ample Dwiler  capacits to
handle trains of s cars, weiching
about 340 tons belind the tender,
at speeds in excess of 90 wepch,
level, tangent track for extended
perods, The boiler has o total evap-
orating heating surfaee of 3.245 =q.
{1, antd 1,029 sq. ft. of superheating
snrface and is equipped to burn o'l
The tota]l weight of the engine =
ZE0,000 Th., of which 140,000 1h. is
: on the drivers.  The loiler carries
8 ¢ 300 1. per sq. in, working pressure,
| With evlinders 19 in. hy 28 m, and
4-in. driving wheels, the tractive
force rating is 30700 Ih. There is
niv hooster.

The hotler is n straight-Torward
ilesipn  embuxlying a  conventional
stayed  firehox and  fire-tube shell.
The barrel is rolled in two courses
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The Firernan's Sude af the Cab

and the dome is located on the foeward cowrse, 7 ir
back from the fromt tube sheet,

The firebox sheets are of Lukens firchox steel butle
up on a solid cast-stee] mud etnr ad staved with Lewis
‘-'v.;muul stavhialt fron. The stavs are 1o, 17 b, Al
Vi b i dimmerer aned jnelode o litweread L11111u winn of
fexible stavs at the hrLd}ulgt wones. e botler-shell
COUTELS, mchullng the welt strips and the fGrebox wrap-
per sheets, are of sil'con-manganese steel. The second
and larger shell course, which is 80 in, in dizmeter out-
side, 13 rolled from plate *Tha i in thickness, while the
front course is "'E“, in, in thckness,

The firechox is of welderl eonstruction  throughont,
Welding 12 also used For 12 in. from the ends ﬂlUl'.l'-* the
longituelinal shell seqms aned the edges of the wrapper
!1|_+:t-. are woelded ar all cormers 12 . up from the bot-

The Engine e : l.f.:‘m- m ju.w tﬂnpm‘atﬂrﬁ nf ?:r{} deg. _F . 5

ten naf the nouwd ring. Both the frelne and wrapper
sheets are also seal-welded to the mud ring behind ob-
structinns whch wouldl inake access for ealking difficult.

Frames and Running Cear

The lovomotive i assembled myoa cast-stee] D, of
which the evlinders, back evlinder heads. saddle and’
DULIN TESErviir are an incegrs al part.  Provision is made;
for the support of the running boards on the bed cast- @8
ingr, either directly or o waist sheet and other I:lctl
casting connections,  The shrouding and skirting are,
in turo. supporied from the ruming heards,  In Irunt
of the cylinders the castng includes snitalie bhracket
Tor the air puorg, turho-generator ad hell, There is noj
bumiper bean:,  The Ded terminates at the front in aig
deep vertical Bolting face, to which are artached the 8
front coupler pocker and the pilor or nose structure of &8
the: shrouding, &t

The hotler is supported o shiding shoes at Toth the
fromt and back emdds of the frebox. Between the driv-
ing wheels wnd ar the gunde voke are wrst sheets
which have sliding s on the hoiler shell,

The driving wheels have Boxpok cast-stee] cente
which are wounted on hollow-bored axles, The journa
buxes are lhitted with SKF roller hearings. The engine 88
truck 1s the Comavponweaith four-wheel type, with in-]
side journals. The trailing truck is the Commomwealth 588
Delta type with a single axle, SKF hearinge are ap48
plicd on the hollow-bored axles of the engine truck and
the trailing truck has an American Steel Foumdries roller-3
hearing axle assembly fitted with Timken roII
bearings,

In the design of the rods and motion work weig
reduction was an important consideration,  The dny
is through Tandem main rods, with the cylinders sprea

78 i Detween centers.
nickel steel and are Hght l-sectivns.  For stitFless
parallel rod is fish- ]J::!I_-,r in form., The eccentric rod
crank are also channeled to keep down the w eigltt on
main crank pins.  The r:l:nuntLrh.rlliancmg of the log
motive is such that the dynamic augment at the rail’
a speed of 100 mopl is 10,800 I, The total recip
cattng weights an one side of the locomotive amount§
1003 b, of which one-third are balaeel,  The
dynamic augment s due o part (o the care in desig i
B heeg thne weeipht o ol reviprovating parte s low
prsstble dod alse o e grealy reclieed et g
the pin-borne weiglts doe to the relativels narvow c
inder spread, :

The crank-pin bearings are bronze- fAoating bus
inside of Hunt-Spiller gun jron bushings, pressed in th
rods at the rear pins and in the steel articulating bu
ings of the rods at the front pins. The crank pins areg
carhon steel, hollow bored, s

The pistons are light Z-sections, open-hearth-st
fForgings fitted with Hunt-Spiller  Duplex  packingd
Bronze wrearing faces are provided at the bottom, . The
crossheads and guides are of the ﬁt:m three-har types
The Diamond-Crescent rod packing (s suitable for stea fEEiL |
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e locomaotive suspension 1s of the customary three-

springs, each side suspension includes two coil
aning  springs, one lever-connected to the front
p-spring hanger and the other nterposed directly
jeen the end of the rear trailer-spring hanger and
Delta frame.  The driving springs have a slight re-
camber,

e locommotive s Atted with Walschaert valve motion
#d 10-in. piston valves which have a maximum travel
6Y: in. An American multiple throttle is Atted in the

‘ Y superheater header.  The latter i= conitected to
i yalve chambers by the usual outside steam pipes and
jkxtite casings. The Alco reverse gear is located at
e side of the frebox, behind the skirting below the
fnning hoard, and is supported directly from the en-

e bed. -

The eylinder and valve chambers are lubricated he a
Mathan DV-4 24 pint forced-feed lubricator.  The valve
jon, rods, spring rgring and brake worle are ficeed
lemite Jubrication thronghout.

The Front End

p unusual feature of the fromt end is the exclusion
the volume i front of the diaphragm and above the
%h e plate froon the smokelox proper, The table plate
Cmtends forward to the smole-hox front. In it is an
in;; to which the bottem of the stack extension s
pl.  Sinee the fuel is oil, no front-end sereen is
eeded.  The exhaust nozzle is relatively low in the
t end. The Goodfellow tip stands 1939 in. from the
om of the smoke arch and is 1254 in, below the bot-
of the stack extension and the table plate.
dvantage has been taken of the fact that the smoke
is concealed to use it as a support for the shrowd-
Bolting lugs have been cast on it, both in from
at the rear. A wvertical passage of circular section
fiich extends up to the top of the stack also forms an
pral part of the casting at the rear. This is pro-
ded with a suitable connecting fMlange at the base and
es as an exhaust pipe for the feedwater pump and
turbo-generator. The moisture from these exhausts
hus kept out of the smokebox. The air-pump ex-
st is piped into the main exbaust passage in the
nder saddle.
b The entire front end is lagged and jacketed to keep
down the temperature inside the shrouding. The smoke-
fromt is swung on Olkadee hinges,

The  Brakes

One of the outstanding developments embodied in
ese locomaotives is the foundation brake, designed by
githe American Brake Company. This is particularly
sddapted to the dissipation of the large amount of energy
:stored in the locomotive when moving at speeds of 90
Um.ph. and upward. Clasp brakes are applied on every
eel under the locomotive. On the engine truck there
re two brake cylinders, one of which applies the hrake
oes against: the front and the other against the rear
sof all wheels, To steady the truck frame against the
ting action of the hrake application the ends of the
gnequalizers are extended beyond their bearings on the
- btpps_of the journal boxes and support seats for coil
- cushioning springs under the four corners of the engine-
B truck framwe.
§ : The driver brakes are operated by three cvlinders.
& The front Drake shoes on ail fonr driving wheels are
applied be a single cylinder through mechanical equal-
dzation.  The rear shoes on each side of the lnenmotive
ave separate cvlinders, the equalization between the twa
sides nf the locomotive being effected pnewmaticallv.

RAILWAY AGE

type.  In addition to the main driving and trailing-

721

a

Right Side of ths Cab

One brake cvlinder applies all four shoes on the trailing-
truck wheels,

The braking ratios of the three brake svstems are, re-
spectively, 45 per cent for the engine truck, 60 per cent
for the trailing truck and 78 per cent for the driving
wheels, hased on 30 Th, brake-cvlinder pressure.

The locomotives are Arted with the Westingliouse
Mo, 8ET air-Lrake equipment. and oue 8%9%4-in. cross-
compouncd air compressor.  The main reservarr, which
is & part of the backbone of the engine bed, is divided
into three compartiments.  Between the air compressor
and the first compartment of the reservoir and hetween
the Arst and second compartments are radiator-pipe
connections.  The rear compartment. which is small. is
connected to the secomd by a cored passage near the top
of the dividing wall and serves as a final mnisture set-
tling chamber before the compressed air 15 drawn into
the hrake svstem,

The Shrouding

The shrowding completely encloses the boiler and all
apparatus  costomarily - suspended  from the boiler or
meamted on the locomotive bed.  Extending down to

Trailer Truck
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running hoard. it s built of No. 16 gage material—
Toncan steel for the doors ahead of the smokebox and
epublic double-strength steel for the remainder,  The
et are carried on a frame consisting of angle car-
e which are supported frome the ruming huards
fnd centered by means of swivel connections to studs
top of the hailer. The shrouding is fitted with doors
site all washout plugs, sand traps, boiler checks,
The entire front is enclosed in swinging doors, the
ing of which facilitates access to the front end and
- equipment mounted - below the front end on the
rine bed. Grilles at the top of the front of the shrond-
admit air to 2 duct which has an outler hehind the
fack where it serves as a smoke lifter,
EAmeng the interesting details of the shrowding are
ding steps in the sides which can be ler down when
cess to the samd box or cab turret is desired,  The
assification lamps are supported on top of the upper
thinges of the front shrouding doors and these hinges
thave Leen designed so that the wiring is carried through
1o the mterinr of the jacket. The handrail col-
mns are fitted with simple spring latches, hy means of
which the handrail is securely locked in the columns,
hois umlocked by push button and opened by spring
prsion. Closing the larches auntomatically locks them
n place,  An entire side section of the hamdrail can thus
g remaved and replaced in a few minutes without the
of tools,
SThe lower section at the front emd of the shrowding
es as a pilot. This is a stitf, welded structure oi
ates and angles which extends below the bottom of
> front-emdl shrouding doors. A panel on the center
the pilnt conceals the coupler when it is not in use.
coupler 35 hinged in its pocket to swing upward and.
Oghen its use is required, on removal of the panel, it can
b swung down horfzontally,  Train-brake and air-sig-
nes are carried to the frong of the locomotive, where
terminate inside the shrouding with standard cut-
it cocles. When not in use the air hose are removeil
ind carried in the tool hox,
Slirting is supported from the outer edge of the
ming board and extends down about 33 . This
5 the reverse pear, the boiler feed pump, the
g rigging and most of the valve motion, and forms
broken line from the rear-of the pilor wing to the
of the tender. :
ince the locomotive and tender are built for oil-
ng service only, there was no need for access to
tender through the arch at the rear of the cab. The

9 T
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The Hoiler Mounted o
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The Driving Wheels and SKF Roller-Searing Jeurnal Hoxss

back of the caly has, therefore, been completely enclosed
and side doors are provided back of the engineman's
aml fireman's seatz, The cab is of welded construction
throughout and is provided with one thickness of hair
insulatiom hetween the outside sheees anel the inside wid
liming. The engineman's and fireman's seats are Gus-
tin-Bacon type with Spongex cushions.  Two auxiliary
drop seats are also provided and are fitted with the same
tvpe of cushions, The eabs are fitted with Prime clear-
vision windows.

Because of the inaccessibility of the tender while the
locomotive is running, the cab is htted with water- and
nil-level indicators, accompanying which is a calibration
chart showing the gallns per mch of fuel and water
heights.  With these gages s also a dial tvpe pyrometer
which shows the tempernure of the fuel oil in the
tank.

There are two steam turrets,  That for superheated
stean is located on the smokebox near the superheater

n ti;n'e Engine Bed -

————n e ......_.._I




T RS TR e S
B

The

header ainl supplivs steam for the air pump, the turbo-
-.generator, the blower ling, the oil burner and the cvlinder
eocks.  The saturated-steam turret is placed in the con
ventinnal location just alead of the eab and gupplivs the
mjector, stemin hear for the train and cal. el power
reverse gear, the feedwater pump and the lubricaor
heater, The locomoiive is equipped with a Loeo Re-
corder, reading up to 120 mph., and with Union Coded
continuous cab sipnals,

The headlight 15 the Pyle-National submerged svpe
with a 14-in. glass reflector, arranged to swing our,. The
special oval front goggle i mounted in an aluminum
frame.  The locomotive s a Teslie Tylon whistle fitted
for eperation by air or steam. The single horn is en-
closed within the cowling immediately above the head-
light, Brewster-White remote-control type sanders are
apphed.  The control valves are located at the sand
traps with direct air eonnections from the main rezer-
voir and a pneumatic operating valve in the cal.  This
arrangement is desipned to provide a flow of sand im-
mediately on the operation of the cab valve,

The Tender

The tencer 1= rectangular and 1s built up by welding
upon A General Steel Castings water-bottom frame, [t
is designed to be used in oil-burning service only, and
the fuel tank is built in integrally. The hot-water com-
partment of the Wilson water conditioner is located
on the left side of the water tank at the fromt and re-
ceives exhaust steam from the back end of the exhaust

RAILWAY AGE

Tandem Reods

The Sheouding Frama

ports through pipes which are carried between the fram
amel wider the draft pan to the tender. The feed pum
is Tocated on the left side under the cah, "

The top of the tank iz sheovded o conforn with t
contonie of the eoofs of the new passenger cars wi
which these locomintives will he operated, A singlg
opening i this shrowding provides aceess to both tHEs
walter aned oil-Alling Twles.  The rear end of the te
is fitted with a dusuny vestibule connection,

The tender is carried on Ave axles. Hoth the ot
wheel and the six-wheel trucks are of Geperal 5
Castings construction ficced with American Steel Foy
dries roller-bearing wheel-and-axle units having Tim
bearings.  Davis cast-stee]l wheels are applied.
trucks are equipped with Simplex unit type clasp bra

The locomotives are fitted with the Franklin Radi
hutfer and Unit engine and tender drawbar, Miner
94-W B draft gear is installed at the rear end of i
tender. Barco steam, air and o] connections are appl
between the engine and tender, with hoze conpectiong
water.  Bareo brale-cylinder connections are also
om the engine, trailer and tender -tracks.

Partial List of Specialtics an the Chicage, Milwaukes, 5t. Faa
Pacilic High-Speed Passenger Locomotives

Bilder ciaviamscacisses e American L:cn'ng"ﬁw: T,
Aleaite BEGORE, . oovoeeen oo W B Wilson Coro,
Bearings, side—temler tesuck. .. Standard Car Truck Cn,
Bearing,  reller, wheel and axle s
assembly, with Timken  bear- .
e -—temider amil trailes trocks, American Steel Foululries
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ail tank heater; oil-
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drain valves;  sludue-renover X

\ deain valves; safety valves; in-
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 wupe sieam gage:  dial eher-

momciers water-level indicator)

3 u1|: piston and piston valveFlunt-Spiiler Miz, Co

P matone eod and  walve
2 .. T-Z Railway Equipmemt
Pilot Packing Co.
CCarmegic Steel Lo
Alden T
.o Magans Ca.
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The Engine Bed

eaversng (Insttape) . .....-..Union Ashesios & Hubler

Franklin Hailway Supply ‘Ca.

trailer trucks . iaiiemireeaas Parco Manufacturing Ca.

puns (Alemited ... CPrime Manpiactaring Co,

ated WITE ieves--ass ._..k-.*rl e Tosubaled Wire .R. Cahily

Barcn Masufacturimg Co

Y

Lo,

vuaWilsan Enpgineering Com,

Ca.,
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pil-level dicator ..ol 'Cansalidated Asheraft Hancack Co.

Ry.

steel, hoiler qvaa.n Liikens Sierl 4w .
Stwe] canbitiygs pl.l!n.!-ll.].u.l.-mn Apgncnny Sheeh Footilries
Stecl plotea, ipr toiok wnd cali - Bethlehem Swcel U

Sicel  mhests  for  shrowling

{[huble strength, hot ralledd . . Republic Steel Corp.
Steel shests, ]aclner. and eylipsler

CHSITE vr v omnromsnnnssnnes, American Bheet & Tlo Plate Co.
Superheater ('I':rn:: Ay Buperheater Co
Syphong o ovesssioceannannesn. . Lotomative Firehos Ca,
Thrattles, mul.tll;l'l: o vae . American Thm‘t!]t i,

Brakes, ogw:ntu-. e Westinghouse Ajr Broks Co.
ahges, teniler. ooy uwa. oo Americnn Trake Shoe & Faundry Ca. Truck hoxes, tender SE: Han C .
591 baervs-nasesearesEFraoklin Railway Supaly Ca, Tubing. COMPET (iaviarrare asis irass & Copper Co

Valves, coupliogn, tees—BMiscel

lasieaids o verrsssna weoCrane Co.
Vaives, exhauat, |irI|.L'rl and tark. T-Z Railway Equipment Co. -
Valves, [ow-water alaem  and

Rlobe fesecviaicaneinni-s.- Walworth Co.
Valves, steam heat - ..o..iew....Vapar Car Hlesting Co,
Washout plugs teeeerinnrene-TE Railway Equipment Co,
Water cumdilioner . ..ooiee o, Wilsom Engisiecring  Corp
Wheels, engine tenek ...... oo« Edgewater Steel Co,

Whesls, tember brock . o.ooo. o dmerican Steel Foundries

Speet-

The Frone End of the Tender

£ i P T s S r

725




