Distinetive Design Features d-6-4 Type

Milwaukee Locomotives :

Hx August the American Locomotive Company  de-
livered, from its Schenectady, N. Y., plant, six 4-6-4
tvpe heavy  passenger locometives for service on the
Chicngn, Milwankee, St Paul & Pacificc. While the
new locomotives follow the general appearance of the
original Hiawatha thev are not solely for service on that
tramm, but will be wsed on the Olympian and Pioneer
Limited trains between Chicago and Minneapolis, a dis-
tance of 418 miles, and west of Minneapolis on the
Olympian, to Harlowton, Momtana, a distance of 914
miles, In the deyvelopment of this “speedlined” design.
Otto Kuhler, consolting engineer of design, collaborated
with the railroad company and the builders,

These locomotives develop a tractive force of 3003040

— R T

v with a hotler pressure of 300 b, and S4-in. driy

25 toms of fuel,

Passenger motive power de-
signed for heavy service devel-
ops tractive force of 50,300 Ib.
and  weighs 415.000 Ib. —
Boilers have welded firehoxes

5
1
|

The tenders carry 20 08 wallons of water m__i_.'

The vestibule cab is of g
tincteve design and  has ¥ !
windaw arrangomant whicheS
provides unuswval visibilitfs
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Machiners Details .

The fondation of these locomaotives is a General Stecl
astings Corporation’s engine bed in which the evlinders,
ck cvlinder heads, center plates, air reservoirs, link
upport, puide-voke brackets, expansion-shoe pads, air-
pump  brockets and driver-brake fulernms are cast as
n integral part of the bed. The boiler is supported
the fromt and hack of the ficchox om expansion shoes,
t the cvlinders amel by a waist sheet between the hrst
nd second pair of drivers.

’1 © The engine trucks are the General Stecl U asmls;-- fror-
wheel type witly 30-in. Davis cast-stee] wheels, AL 5, F,
fihclasp brakes and Timken roller bearing..  The driving
ewheels have Boxpok centers. 84-in. tires and Tunken
sroller E]Lﬂljl]g} The J'n::-mn‘ﬂ diamerer 15 11 in. at
ithe main wheel and 1244 in. at the {ront amd h-l.._L The
PAleo lateral-motion device is installed ou the frone pair
f drivers,

o The tratling truck 15 the Delta Toor-whee] 1epe with
centering device, furnished by the Genern] Steel Unst-
Cings Corporation with Ss-in, Davis wheels at te front
cand A4-in. steclooed wheels o the rear of the ek,
g7 The trailer wheels are equipped with A 50 T roller
i bearing units and clasp brakes,
! T'm- cvinulers are 235 m. 3
S Walschaert valve gear comrolled by an Aleo tvpe
reverse pear actuintes (he 12400, piston valves. The evle
dnder and valve chamber hushings are of Hune-Spaller
gun dron. The F-tepe pistons ave of volled steel and
thath pistons amd walves are Atted with Fow-Spailer
JDupless packinge rmes. Those on the pestons are the
JM]-:n:l\.txtl lip type which require no ball cing amd the valve
11"“"‘- HARN "-1.(.1|.“|.'| 1l |.|r|||1.—'-: alT'Il] ]rﬂﬂ
L The piston rodd is of medium carbon steel,

l‘_li!'l't" |'|‘.' .1[3 i[l. ."-:'L'lllx'l'.

normaiised

fand rempered, aml s 3 oo i dinmeter. The ere-shend
ane guweles are of che mulople-bearing ovpe. The meain

il mude poels ace of Tow-corhon neckel =teel normadiael,
piquencherd and empered.  Floating heonze bushings: are
sed at all pins with Hunt=5piller Ased Tishings i the

'I'lm dosign of tha stream-
IInc ihruudlng i sweh that
tlu runming gear is com-
i ‘ pletely expezed

Muchanical Engireer
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rods. The crank pins are wedium carbon steel and the
miain pin is hollow-bored,

The revolving weights at all wheels are cross-counter-
balanced. The total weight of the reciprocating parts
on each side is 1,681 lh.; the overbalance 1s 199 1h. on
each wheel.  The dynamic augment at 84 m. p. b
G400 1h, in each wheel,

The Boilers

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 8215 .
and the outside diameter of the third course is 94 in,
The thickness of the plate in the frst course iz 7§ in.
and #l4.-in. plates are used in the second and third
courses,  The three barrel conrses, welt strips and’ dome
liner are silico-manganese steel having a maximum ten-
sile strength of 82,000 1b, The front tube sheet is 34
in. thick and the hack tube sheet is 3§ in. thick. The
fircboze 15 96% g in wide by 14458, in. long.  The
height from the bottom of the vl ring o the top of
the cromvn sheet 15 73032 in, at the renr and S804, i
at the fromt. The water space 15 5 . oat the siles and
hack and & in. at the front of the firebox.  The length
of the combustion chamber is 55 0 The eood and
sicles nf the fArebox are of silico-manganese sieel sunilar
ter Lhat nsesl in t|1:_' ]}.‘J]’|'|_‘| SIS,

Thee rnllr' ‘-i]ILE[ is V8. in. thick while the ontside -.le
sheetzs are My o, thick,  The inside Areboy sides and
crown consist of three 134, in, sheets welded together,
Two Thermic syphons are Jocated in the Hrebox, and a
thied vme an the center Tme of the botler 15w the connbus-
tion chamber,  In addition to the two syphons ift the fre-
hax, there are two J4-in, arch wbes which, together
with the syphons, support the American brick arch,

The hoilers are Arted wih =sisty 2% -m0 tubes and
mme-ldred-siste-four 35-in0 Hoes, The length over
the tube sheets 15 19 1,

The firebox is arranged for hitwminous coal psing
Firebar grates.  The grate area is 96.5 sq. ft. Coal is

e
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_____ —_— AL 3 .

3 ’ S ; " o re _—— i Height mud ring te crown sheet, hack, i, FREY
d by means of a Sandard modified type B ostoker i e e R Em:r i I35
e ash pans are of welded steel plate with cast-steel Combustinn chamber length, in. ...l L 4455
i Arch tubes, nember and diamezer, in. ... . it 2- 35
t "T[‘h.?-mu_ syphons, r;'lllml-"!!‘ R ] L 3
f i f it e Al uhes, nomber and dizmeter, b .oy ae, .. B0- 254
The ﬁr: Dwxes of these | icomotives  are '-'.‘I:ﬂﬂi.flﬁ‘ﬂ} Flues, nember and diameter, i, ... ... 164- a_Llf;,
The firedoor Jange, inside door sheet, nside Lenath aver tube sheets, fi-in ..., .., 18-
Fuel ...... : Bituminous
Grate ares, BT e, b v i e e a5,
s 2 Heating =suriaces, sq. fr:
Firebox and comb, chamber ,,.... ...... . 348
‘ General Dimensions, Weights and Proportions of the #_ﬁ'lr‘mit:h:;nl{::;l:r T e G 3!:
CoML S, I & P 4-6-4 Type Locomotives Firebox, total ... .. . 458
y - Tubes and Aues . 3,708
H i Evaperative, total v 4,65 |
i : bupelu—a!-ng T, i ey e 1,685
"fpenmitive VSR W Combined evap. and =I.1Jn-nl.¢nt et X I 5,86 1
d class .., ...... S el T e L ] F--"' Tender:
ﬂ.mlm‘lers SR 100-105 PR € £ bpe e s Rectangular
..... e Ly T S N v 1238 ater Lsp:u:l.tn g:ll. o e 20 {0
b R et e e Passenger Fuel capacity, fon# ..\.ivooociai, 5 25
MHesensions ! . . TAYNEKEY wiias s soananmnire e e e G-wheel
SieHeight 1o top of stack, N |l:|. TR e I5--. 3 Rated eractive force, engine, b, -0 L1l 30,3400
WU Height 10 center of boter, froin. ..., E 15- & Weighi proporfions:
B Widih  overaldl, 1|.-|r| ....... i I 63 Weiglst on drivers == wﬂg‘lt enping, per cenl 521
. C}'hndﬂ centers, in, .. okt E e W LE Weight on drivers —- tractive  force deea 4,
mights in working order, 1l Weight of engine -+ evaporation .. . ..., Ok g
On deivers ., ... .. . e 216,00 Weight of engine == comb. beating Ml.l.lan' 7.3
On dromt truck I S e e e B 500 Firebox heat. suclace, per cemt ¢omb, healing
On trailing veucl- surface ... T L) e ety Ta.l |
Framt ... R i B Tube-fius hear. suriacs, per cent comlb., hrating !
_J-‘, Back .... iyl L b A i 63,500 WUPEIDR L v s et wn s £3.1
U5 Totzl enmine Ldn Fil Rk -1-E§.I'llhl Superhear  surface, per  cent n.'{u:ll:-. lnm-:'hl:l-'.'
BTerder ;. L g Ao AL SBT3, Ui AUETREE . 2 i f 7 e s bk nd 28,9
'i'plmﬂ bazes, (ko Firebox heating surface + grate area ... e 4,7k
Drw'lm., ok R S T i o T 1+- 4 Tube-Hue leating 'rul.-l':]<:rl == prate arex £ ¥ JH.+
]i.;p;,.] T R e ok i iy 5 i+ A Superhear. suefice +grate area ... .. ..... . 175
Enm:u:,'l-:rl.ll AT SO e e e Camb. leag, suclpce == grate ared ... ..., ..., 60,3
CEpgime amd tensler, botal, oo ol iz A3 140 Evaporition == grate ares ... .. R T 43,2
L ans damecer, owlside teees, g Tractive force=-grate Sfed . .. ... 3 200
& Driview .. o L vy ity 4 A4 Travtive ioroe < e¥@poeration ., ..... 12.1
Front ruek R R R i PP s A Tractive farce = comb, heating siriace . H.58
s Trajling ek z Traceive foree x diameter drivers —+ mmb Tieating
Front Yiaoa IR coe 34 LT i e B 7210
Back e Lo B e AR T e 44
ES]inﬂ.urB. number, diameter amd sivoke, in., .. =l A
alve BEAr. EYDE ocviiumrrrimaiirmm e aas 1|5ru.ll.¢|.1'l.ﬂ'l: s
Halves, pision type, siee. i L 1z throat sheet and back tube sheet, as well as the longi-
127 BREL U i et i e A 7 wa k: Ty b
e it she e e s/,  tudinal seams which join the crown and inside firehox
- 5 1 . |
EExhaiise ClEaTanee, Ml ... oovaoeiiinenioon U side sheets are welded butt joints,
-],g,nd._ BO  gerdamtciominmanes ssrtce-mrrTan it f . sy
R oot 1 Tall ahe, pec-cent Loy T a4 Aleo fexible stays have been used extensively, Flex-
el e S T — ible expansion stays of the WZ type are used in the |
i Sieam pressure, D0, Pec g, . ..o..o.oo.o 0o first six rows across the front aof the combustion cham- I
Dhamucter, first rimg, inside, o ... ..o . b4
fRameice, lrgest, ausbside, 0. ... o1 -es A ber. Two rows of flexible radials of the WY type are
Fir m, .. ——ra P ' B
Fluhbg: e afll " on e et L seis,,  used at the edge of the crown sheet. WZ type sleeves

eabh window arrangement of
these locomotives provides a2 well
; lighted interior

F7.
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F-0-% cemorives

porler crasi-sactions and Clevand

ﬂilll!ﬂf... -,
4 1938 "3

¢ ThE MOwIuKeg

One of the boilers ready For the erecting floor

S¥and caps are used for the Aexible waler space stays in
St connbustion chamber as well as o conplewe mstadla-
Cton in the theoat sheet. W2 type Heable water spaee
Cibdays are used i the breaking aawes of the side and
Fifkck bead,  There are four 2-in. combustion Hues on
e side of the firchos,
w8 The boilers are cquipped with the Daren type Fia
Byvewater alarm, Wilson shulge remover together with
Wilson Dlow-off encks and muifler. Franklm baerfly

G

- By

i Btpe firedoors, Superior Ane blowers and T-# smoke

dofsnsumers comstitate part of the equipment,
ke Saturated steamy passes theough o Tangential steam

a1 ; . 4
S _ roin the dome, thmagh a 10-i1e, elipmeter steel dry

ppe to an merican multiple throttle built into the

iy .
B! LItT of the Tvpe I superheater.

v Caly ared Auxiliaey Equipment

¥ : . .
i;Thu brabe equipnent o these locomotives consists

R the Westinghouze No, 8ET schedule with twa Sla-m.

Sgoss-componnd cumpressors, The main reservoirs are
< ®fstas part of the engine bed aod lave a capacity of 23-
AAW0 cu. in. The braking ratio on the engine truck s 45
fifper cont, on the drivers 60 per cent.and on the trailer 43
cofeer cent. The engine track brakes are operated by two
A FMin. by S-in, eylinders, the dreiver hrakes by two 16-in.
Ay 10-in. eyTinders o] the roler brakes by four S-in,
“&by 8-in. cylinders.  The train-control equipment i3 the

lnion Switch & Signal two-element type with three-in-

Featton caly sipmnls. The Iocomotives are Hoed with

Nalve Pilot speed recorders,

U The air compressors aee mounted ander the streamndin
ogthrding Just hack of the pilot. The air-compressor exs

Twses, toarether with the exhanst frome the lecdwiarer-

heater (g, enter o header on the outside of the sminke-

ok which is connected tooa e one the imsede ol the
makelinz,  The upper end of this noel discharges

o & cavity cast integral at the reac of the stack. The

prerator is on o cast-steel hracker back of Noo 3 driver

dim the right side.

© The generator and headlight equipiment were furnished

b the Pyle-National Company.

) The main caly turret is just forward of the ealy under
< fhe cowling. It is conneeted nside the hoiler with two
wgdin pipes leading from the domwe. Saturated steam

fom this turret is supplied to the fue blowers, cal

beaters, stolers, injectors, water comlitioner and steam
ar.  Superheated steam is supplied o the wiistle, air

FIJ'II[!IE ane generator from a separate turret,

The ealy is of the vestibule type, of welded copper-

_hﬂring stecl, wor] hnred and nsulated with Harinsol,

A recess i the exterior of the cal sides provides a toe

Steam radiators lave Leen installed on Lot sides of the
cab and in the gangway. There are two scats, with
Spongex cushions, on either side and drop seats are
monated on the rear vestbole wall on bothe right ol
left sides.

The metal cab-window sash were suppliecd by the
0, M, Edwards Company and have shatter-pronl glass
i all sasl
* U the fromt of these locomotives is a Buckeye tvpe
I folding conpler with o 6-in. by S-o. shank,  The
Franklin Type E2 sadinl buffer s installed with the
Unit Safery drawbar,  Dareo fexible connections are
used between the engine and tender.

l.ubhrication

AMechanical lubricators supple the foree-feed il lubri-
eation. A Nathan DV3 20-pint lubricator on the night
side distribures o1l to the valves and cybnders as well
as the stoker and air pumps. A fAve-feed lubricator of
24 pints’ capacity o the left zide distributes oil to the
drving boxes amd goides. Three of the [ocomatives m
this order have Detroit lubricators on the left side and
the other three have Chicago lubricators.  Toth lubri-
catnrs are driven from eonnections at the top of the
combination levers.

Pressure grease lubrication is used extensively. Al-
together 236 Alenmte httings are used on the engine and
tender.  The engine truck bas 27 frtings, the ceossheads,
roides, motion work amd reverse gear 42 fitings, the
trailer truck 21 fittings, and the tender truck 58 Aetings.
Additional fittings on Tubricator drives, valve-stem and
crosshe] guides, theottle rigging, motion, side rods aond
crank pins, spring and brake vigging, and wheels and
buxes toral 74 fittings, Rex Ottings are used at 12 poines
on the driving hoxes,

Streamlining

The streamlining on this locomative follows the gen-
eral theme of the first Fhawatha locomotive as far as
the fromt end is concerned, which is at an angle of 16
deg. to the vertical. Every effort was made to adapt
the furm of the shrouding to establislhed structural lines,

The front of the stremuline shrowding opens at the
center line on concealed hinges, giving access to the
smiokehos fremt, whistle and aic-horn mountings,  The
air pumps are on cither side of the front ene behind
the pilat slarting and are accessible through hinged side
panels in fromt of each eylinder. A removable panel
gives access Lo the hinged-type coupler,  There is a
erille above the headlight in front of the wiistle and

o gl for passing from the cab to the running board. horn. This geille is made up of flac rolled-steel hars
3
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with the narrow edge to the front trimmed with Snap-
on stainless steel molding. These metal-trimmed bars
are arranged in such ‘2 manner that the headlight re-
mains the focal point of the front “face” of the lecoma-
tive, The original Hiawatha wing ornament has been
retained in a somewhat modified form. This ornament
is of stainless steel with a satin finish, The front hand
rails are firted to Eollow the lines of the headlight and
wings and thereby become a part of the ornamentation,
The road name is attached to the pilot skirting io stain-
less stee] lotters.

The pilot skart is eontinued around the cylinders for
aerodynamic and protective reasons and in order to ac-
centuate the appearance of height and power rather than
of width. The ornamental panel of the side cylinder
skirting s continued forward so as to be yvisible irom
the fromt. In order further to relieve the appearance
of Tulkiness, the pifot skirting merges to a point at the
bixttion,

While the predominating color of the fromt end Is
gray, the horizontal striping of maroon and Milwaukee
orange vellow as applied (o the skivting below the ron-
ning board has been continued around to the front in
the smme manner as the back-and-metal-striped panel on
the cvlinder skitring,  On the botton of the pilot skirt
a maronn design breaks up the appearance of width by
t:rrln-.-.nrq the front edge of the striped cvlinder panel,
I addition to the ornamental value, the colorful ApreAT-
ance of the front of the locomotive has a decided safery
value inasmuch as iv s possible to ohserve it at greac
distanves,

Tl cowling af the stack, sandbox and dome ends m
a fsitail shape on the cab,  The wnbroken contour of
this cowling contrilnnes to smonth smoke flow and ab-
viates the necessity of smoke deflectors. This cowling
has been painted black. To retain a distinctive charac-
teristic of the stemn Incomative, a2 sireamline i has
been shrouded around the stack and a smoke Gn Blenderd
into the silhouette,  The marker lamps are of special
desipn.  The stainless steel sule hand ral runs back from
the marker lamps and follows the contour of the boiler
jacket and eab,  Streamline brackets secure the hand
r'ﬂ' in place,  Between the top cowling and the running
board the shrouding follows the hoiler contour lines and
18 painted gray, The throttle arni, injector checks il
fue blowers have not heen covered.

locometives stored at Jersey City, M. |,

Fhe cab is a decided departure from Lmnummnal
sign. Every cffort was made (o increase visibility.
has been achieved by a narrow steel corner post per
tingr an inerease in the clear wilth of the front cal g
dows, The length of the cab is further emplasized
the use of aluminum sash with parrow horizontal o
lions. By this means the glass area is greatly iner
providiog a well-lighred cab interinr.  The vestilule
door and window which furnshes  wnusual 'tiblh Ilf
follow streambine design of the sash, :

Heeognizing the puhllc s interest o secing the
amism of the locomotive in action, the running gear)
heen exposed to full view by tevminating the runnip
board skirting ahove the tops “of the drivers. The lowe
end of the rimning board drops down in a curve i
the cab to the lower line of the tender and cars. Folloy
ing the eolors of the cars, the runming hoard skirt kad
been painted in Milwavkee yvellow with hroad marod
skirts at the upper and lower edge. The wheels 8
painted gray with maroon rings around the ends of th
axles on the hyb. and the wie neain anid eceentric o
are highly polished with maroon in the channels. |
eliromiom-platsd huilder’s name plate is attached to 07
skirting at the colinders and the wone plate of the speeds 880
line: ddesigner has heen applicd helow the hailder's “_ 7
in the black cxlinder panel, ;

The tender trearment follows the color areangem -:1
nf maroon and cellow characteristic of the new 19 ~jf‘
passenger eqhipment, . rf

The Tender i o

The tender tank is of all-welded construction and 48
built up o a Commonwealth water-hottom east-steel una
derframe. The warer capacite is 20080 gallons and
coal space carries 23 s, The ot well for the Wilsct
feed-water heater is on the left side hehind the cod
space,

The tender trucks are of the equalized six-wheel Cﬂﬂi- I
monwealth type with 33-in. Davis wheels and A 5 F
redler-bearing umits, AL S0 F. oclasp beakes are used”
with 14-in. by 10 in. brake cylinders mounted mside 663
each truck. The braking ratio is R0 per cent, 5

The steam-heat connectors at the vear end of the e
der are the Vapor Hexible metallic type. The draft g
s the Miner velvet action passenger gear with Bul:k
Type B coupler and voke,

with fires banked

Fiilway Machanleal
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