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In a setting that valued simplicity, and with diesels on

the way, America’s final 100-mph steam locomaotive
was a good machine that was “too much, too late”

EY DAVID R. STEPHENSON

e first two Pennsylvania Railroad T

§-4-4-4 passenger locomotives ap-

peared in spring 1942, [t was a new

age. America had just entered Waordd
Wir I1. There was oplimism, pessimism, risk,
fast change, and rapid obsolescence. The ‘I
was i new theory, a new product, and a new
fook, like nothing else before it, The two
engines' nicknames reflectad their futuristic
features: one was tagged “Buck 15 the
other, "Flash {iﬁrdniﬁf i

The PRE T1 is one of the most mbcroscog-
icilly examined locomotives of all time.,
Monetheless, until recently, its history has
been primarily based on myth and lore. A
few dramatic events were embellished and
repeated over and over. 1ts history suffered
fromy toas mich entertainment angd mot
enotigh research, The real story is better than
the legend.

Babdwin Locomotive Works developed
the duplex-drive concept upon which the T1
was based in the early to mid-19305 as o
salution to-steam-distribution and dynamie
augment problems inherent in large 4-8-44.
They were valid concerns at the time, as the
machinery parts of 4-5-4s became larger in
the quest for more power, Heavy pistons and
main pods were hard to balance, and stan-
dard piston valves were not efficient at han-
dling high steam Mows al speed. The duplex
idea spread power penercation over four
sntaller E:."]Il:'l.dETE awrd |!g|'|!|:r ||1:|,-;,:|'|i11|_'r_!.-, bl
retained the 4-8-4'% rigid frame. The idea was
tio obtain more efficlent steam usage and
have a locomotive that would be easier on the
track structure. Baldwin worked indepen-
dently through the 1930z to develop a prato
type for demonstration purposes.

The first LLS, railroad to implement the
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duplex conepl was the Baltimore & Chio,
which in May 1937 built a single 4-4-4-4 at
its Mt Clare shops in Baltimaore, NMumbered
Soiil, it also bore the name of BEOY motive
power boss, George H. Emerson, The frst sed
of cylinders was In the usual location under
thie smaokeboi. The secand set was reversed
and mounted under the firebox, This ar-
rangement proved to be bess than deal be
cause the size of the cylinders and firebox
were constrained, there were long steam
passapes Lo the rear cvlinders, and the sear
cylinders suffered from roadbed dust kicked
up by the locomative, The Geerge H. Emer-
sat ran sporadically until 1943, then was
stored and eventually scrapped. Although
not mech i kasown absout the Emersen's
performance, it seemed 1o e well enough
in BED's operations. However, il was not
considered successful and B&O did no
develop the duplex bdea any further

The next duplex, and the immediage pre
decessor of the T1, was PRRS 51, 4 6-4-4-6
designed by a committee that inchaded all
major LS, locomotive builders and bullt at
the road's Altoona, Pa., shops. Tts great
wekght, sume 608,008 [hs., necessitated six-
wheel engine and trailing trocks. Its driving
wheels were a heady B4 inches in diameter.
[ comtrast o B&OS example, this duplex
had its four cyiinders located in the "normal”

sitions. Budlt in 1939, No, 6100 was a big
1it at the P390 New York Wodkds Fair as
i showpiece for American railrosds, How-
ever, the 5Fs daily osefulness was the exact

During the T1's all-too-brief heyday, No.
5526 roars through Van Wert, Ohio, with
the Chicago=MNew York Manhatian Limited.
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Two Bds Pacifics accelerate a mail and express traln, browght in lr'um e east by a GGE1 edectrie, out of Harrisburg in March '5941;5_
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The T was intended to end doubleheading on PRRA's “Blue Ribbon Fleet” of east-west passenger trains, and to be the equal of a GG1.

opposite, Maost of what was learned from it
wiid negalive. It was immense, slippery, and
impractical, However, it coald easily haul
15~ s 16-car trains at 100 mph, which
indicated that the four-cylinder, rigid-frame
idea worked.

TWO PROTOTYPES

Bears Erterson and PRR'S 51 showed thai
the duplex concept was valid from an engi
neering standpoint, but it had consequences
that mav not have been consddered Lo the
initial stages of development. A pair of two-
axle engrines would be sensitive to rail condi-
tions, As result, particular attention had o
e given to locomotive components (g,
sipspension, sanding), the railroad’s physical
plant, and proper handling methods. FRE
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decided to try Baldwin’s ides, which was
meore realistic than the oversized 51,

The T1 was designed to power PRRs fleet
of heavy, limited-stop trains between the
East Coast and the Midwest. East of Harris-
burg, Pa., these were hauled by single 4,620
h.p. €351 electrics; to the west, doubleheaded
k45 Pacifics were usually required. The T1
was nat intended to be Pennsy'’s next general-
service locometive, [ts most notable specifi-
cabign was that it showld be capable of haul-
ireg BED goms at 100 mph. Built by Baldwin,
the first two, Mos. 6110 and 6111, were com-
pleted on Apeil 22 and May 21, 1942, As he
had tor the 51, Raymond Loewy designed the
external shrouding, whose "yacht nose”™ prow
wis like no other locomaotive's.

The T1's were about the same size and
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weight as the largest 4-8-4s. However, their
bivibers were relatively small, comparable to o
large 4-6-4 or a mediume-size 4-8-4, This was
a comprivmise dictated by PRE weight re-
strictions. Poppet valves were intended to
make up for this diference b}' using wrailahle
stearn meore efficiently than conventional
piston valves.

There is considerable evidence that sug-
g:su the initizl twa T1's suffered from hoth

sigm flaws and manufacturing defects. The
former should be viewed in light of the fact
that the T1's were radically new machines
incorporating many new ideas, The design
flaws found in 6110 and 6111 included poor
drafting, inadeguate suspension equaliza-
tion, erratic adbesion, inaccessible valve-pear
boxes, and Gty tender coupling,




The :|'r.-.;|11|.|_|,;;||;,:ll.||‘ing ]!lmhlul'l'lﬁ are less
defensible. Baldwin wasan experiencad
[ omrwoative bailder, and should have had
better quallty control, The defects Incleded
F:H“ bearing tolerances, leaking joints, inet-

ctive sanders, and loose piping.

Plenty of attention has been given to the
T1%s early troubles, and PRRE did have its
hands full sorting things out. What has no
been adequately noted is that the two proto-
types were improved during three vears of
modifications. PRE did not sit aroand won.
dering what happened, In spite of the epor
mous amaoint of warlime traffic the railroad
had 1oy move, |.|-e'.'.-'-e'.|,|;,:-]'.|n1rnl: comthnned and
g:l]a:lge,': were made, In additson, the twn Tl's
were thoroughly tested over the road and on
the Altoona fest plant,

Mo, 6110 was subjected to a total of 59
test-plant sesslons between April 25 and fuly
3, 1944 These included full-throttle and
part-throttle tests at various speeds and
cut-off settings. Performance was evaluated
ak speeds from 38 to 100 mph, with cut-off
varving from 50 percent to as low as 10 per-
cent. Test duration ranged from 18 minuwtes
to 170 minutes. Technicians tried some 14
different front-end arrangements to improve
drafting

Several unesual things were noted during
the tests, among them powser ooatput, steam
rate per unlt of output, and steam tempera-
ture. The 6110 dm:]n:-pcu:l 6,066 indicated
horsepower at 100 mph and 6,100 Jocamotive
drawbar borsepower at 76 mph. At 76 mph
and 20 percent cut-off, a water rate of 13.6
Ibs. per indicated horsepower was posted,
which has heen credited as the lowest ever
recorded, Several other runs showed similar
resulis, indicating that the poppet valves did
1hseir _'pu|_1 well, The &eam lemperature for the
T1 as il was initially configured for the tests
was higher than desirable from a mainte-
nance standpoint. However, high superheat
temperature was one of the factors enabling
the T1's high performance. The hotter the
steam, the more work is available The T1
may have set a record there as well, with a
maximum supcrheat of 381 degrees,

The Altoona tests indicated that the T1
had great performance potentinl and would
deliver this performance at low Tuel and
water cost. What they didn’ show was that
the T1 woukl be s dermamding locomwtive o
operate and that besiness as wsoal would not
e gowed encagh.

WHAT ABOUT A 4-8-47

As the T1 evaluation progressed, PRRE
President Martin Clement asked whether
Nortolk & Western's class T 4-8-4 would be
suitable for PRR service. James W, Symes,
then vice-president of PER's Western Region,
arranged to borrow MNEW Mo, 610 from
Drecember 5, 1944, through January 3, 1945,
Bunning out of Chicago on the fast Fort
Winrne Division, the Tacquitted itsel§ very

BA&0 5600 ol 1957 [top, at Washbngton in 1840) was the first LS. duplex; it shared a
d-d-4-4 wheel arrangamant with the T1, but its rear engine was “backwards." Two years
later came PAR's “Blg Engine,” class 51 Mo. 6100 (st Fort Wayne in 1841); the colossal
G-4-4-6 was too large for general use, but it sold PRR on the duplex-drive concept.
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PFAR and Baldwin drew on what thay lsamed from the 51 when designing the two proto-
type T1's of 1242, the first of which, Me, 8110, pauses at Englewood, 11, on June 8, 1945,

W O HARKHERS

weell, carning high praise from all thoss in
volved in its operation. It made ar betlered
the schadule with PERS hesviest and fstes)
traens, pecalersted the trains -:|u‘i|.|:|}', rode
simoathly at all speeds, steamed well with a
clear stack at high stearn rates, was easy to
bnapect and malntain, and operated at up 1o
111 mph.

However, the T1 prooram had momen-
bum. A few weeks after the class | tests, PRR
retrofitted the 8110 and 6111 with modifica-
tions that were also scheduled for the up-
coming production lot, In March 1945, the
War Production Board allowed PRE (o order
500715, 25 from Altoona and 25 from Bald
win. The order was split o get the locoma
tives on the rowd as sooo as possible, PRE
aid Baldwin l'lq'g:ln o accuimilate material

amd started work on the production T1% in
Jume. Monetheless, F:':.'I'm.'ﬂ resuited his search
for an allernative.

PRE continued foevaluate the bwo proto-
types.on a daily basts. They wene ghven dif-
ficult assignments in regular passenger ser-
vice bétween Harrisburg and Pittsburgh
from September through Movember 1945,
Average train size for all runs was 15.2 Gars,
with about 40 percent of the runs at 17 cars
or marg, and a maximum teain size of 21
cars, The two T'1s made up considerable
runming time, seave under adverss rail con-
ditioas, with these large trains

These tests confirm that FRE was not
vigwing the T1's performance through rose-
codored glasses, The engines could mosve the
tralns, and the tests proved that they were
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Ag it was wnrtlng l:rul: the Bugs in t'hn Ti pm‘t-l:lhrpnas, PFIFl borrowed an H&'n'u' .l for tests.
The 4-8-4 {at Englewood), performed well, but PRR sent it home and ordered more T1'.

FhilL OLEKAESRAER

Mao. 5526, one of the 50 production T1's, still lacks some sheet-metal streamlining as its
front-end throttle gets some attentlon at the Baldwin plant on November 30, 1945,

HOW THE DUPLEXES STACKED UP

it

SARLER & SRS

_________ 4-4-1-1 G-4-4-6 4-4-4-4 4-4-4-4
B PRR:. | PRA FER PRR
Hass = N1 51 T1 11 11
Hoad numbers 5600 | 610D 1a 6i11 | S500-5549
Date bt | a7 1935 1942 ig42 1'&1.:: 19-\15
Gylinders {bore x stroke in Inches) TEcdas | Z2x2B | 19%a?A | 199ax2B | 19ax2h
Baoiler pressure (psi) 350 30 A0 HH 04
Driver diameter (inchus) 16 84 [ &0 a0
Tractive effort, rated (is.] | 65000 | 72000 | 64,640 | 64,640 | 64,640
Tractive efforl, hooster (Ihs.) i FHn none | 13,500 naie
Tractive effort, total (fbs.} 85000 | 72000 | GAG40 | 78140 | B4.640
Fluh:nfﬂmhl rated a1 .81 415 414 4.33
| Total direct hig. surk. isg. i) Gy fiill 440 480 440
Indirect heating surface (sq. ft] 4,230 5,00 4710 3718 | 3
Evaporalive hlﬂhl] m‘fnuﬂ th 4,857 4,66 4,204 A4, g 4,204
. 1, 1312 FOO5 | 1430 | 1430 1,430
Total hnal’l'[g_ rnne {sg, It} 208 776 | 5, B38| 5630 5,630
Grate area {sq. f.) 0E | 1920 az2.0 Eral] 20
'I'n'n_Eht om drivers {ihs.) 240350 | 281440 | 268200 | 267040 | 2730
Weight on engine truck (Ibs.) BLAW | 135100 [ 00200 | 102360 | 99,570
Weight on h'ailr:g_lg-pﬂ: {fbs.) 00,000 | 190630 | 128,500 | 138200 | 122,720
Total engine weight {Ihs.) 391550 | GOBT70 | 497,200 | SOB400 | 502,200
Tender capacily, coad (bons) 230 1.0 41.0 126
Tender capacity, water (gallons) 22000 | 24730 | 19500 | 19,500 | 19.200 |
MALSE0 ) 1059980 | 930,200 | 541, 400 §44, 700

Total weight, engine and tender (s,
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not nearly as skittish as their reputation
suggested, Given decent preparation and a
cormpetent crew, there were very fow prob-
lers over the road. If was another story if
neglected and dispatched with reportable
defects or operated in an inappropriate man-
ner. This happenad more fregquently than one
would expect, particulardy considering the
microscope they were under,

Tempering this, it is Hkely that many
contemporary 4-8-4s could have performed
in & similar manner, albelt without the cave-
ats of thorough preparation and crew ability.
But PRE seemed to focus on performance
potential, not on reliability or possible stafi-
ing problems. The read also scemed to over-
Ik miainteninee, preparation, and opera-
thon standards that would have to be
considerably higher than those required by
s hundreds of Kd's,

As the protofype tests wenl om, Symes

ested diesels for his Western Region in
Seprember 1945, and suggested canceling
some of the T1's. However, it was felt that too
much material had already been ordered,
and that the need for new passenger locomo-
tives was too urgent. In spite of Symes’ ef-
forts to change direction, the 50 T1's re-
mained in production,

The 50 production T1%, MNos, 5500-5549,
were built between November 16, 1945, and
Auvgust I7, 1946, They inchuded modifica-
tioms o improve their pecformance and
relinbility, eg, lmproved sespension equal
ization, redoced streamlined shrowding, and
better sanders. However, PRE chose not to
use Type B poppets, which were wvailable by
that time. These would have eliminated the
inaccessibility problems of the Type A%,

T1VS. K4

[newitably, the T1 was compared with the
renowned K4, PRRS standard passenpger
engine since about 1920, The K4 was as sim-
ple as you can gel and reliable a5 an anvil. 1t
performance was schieved by maiching an
excellent bodler with properly propertioned
running gear. It had piston valves, a stoker,
oIie Air ]J:ump, twor samders, and two me-
chanical lubricators, It did not have “{rills”
such as a feedwater heater, aftescooler, extra
air pumps, or multiple sanders.

The k4 had a dome throttle, a single
three-uxle engine set, and a relatively high
factor of adhesion. It was not fussy about
handling or maintenance, [t was forgiving of
crude operation and would rise to almost
any occasion if trested well. Servicing was
straightforward,

In contrasi, the T1 had all the accessories
four o cight sanders, @ Hancock exhanst
steam injector, two alr panps, an aftercooler,
a front-end throttle, and four seis of poppet
vilves. It was a mechanic’s wonderdand of
maoving parts. It had large stcam passages,
insignificant steam-circuit losses, and low
back pressure. These qualitics gave the T1 its




AT leaves a cloud of brakeshoe smoke In ils wake at it brings a train down

all ihe mountain into Allona on Mareh 15, 1947, This (=

the as-built condition of the 50 production T1's, before the addition of steps and number-boardimarker-light boxes 10 the front end.

performance potential, but also set the stage
ber trowhle,

Given decent handing, a T1 could work
wanders over the road. [ts front-end throttle
made it much more responsive than a K4,
However, despite a factor of adhesion com-
parable to o 4-8-4, if handled poorly, a T1
could slip, stall, and do other things to remind
the crew whe was in charge. Servicing had to
be thorough lo get a T1's available power to
the rail, Compsized toea K4, o T1 had up o
foer times the number of sanders 10 check,
ity new appliances, hidden accessories,
and hard-to-access poppet valve gear cases.

TALES FROM THE ROAD
Two runs involving the same locomotive
several days apart illuatrate how perfor-

miance could vary.

In the first example, Mo, 6110 was given
one of the best crews. They took a 21-car
passenger train over the Middle Division,
rain and fog the whaole way, with just two
alips recorded, They left Harrisburg 6 min-
utes late and arvived 2 minutes -:arﬁ'al Al-
toona. There were at least three intermediate
stops and no difhicultics were enconntered at
any of them,

Thiree days lnter things were different,
PRR memos describse an engineman’s im
preoper Bandling of the 610 during poor il
conditlens ascending the west slope of the
Alleghendes. “After we had tales sand at
Conemangh,” the repost states, referencing a
point 2.5 miles east of Johnstown, “the en-
gineman had the train moving and if he had

CARL W DR

left the throdtle dn its position, the lecomotive
walld have havled the train away, bat he
jerbued it spen, the locomotive slipped, the
train stalled and we had to put a pusher on o
get the train away.”

The engineer also allowed G110 to slip so
badly that the PRE official in the cab stated
that " . . [ was afraid we would de some
damage to the locomotive before the engine-
man noticed the slip and closed the throtile”

Hew crews aperated the T1s had a major
impact on performance, Improper handling
wits the mtajor contributor to the slipping
legend, Flogging a T1 would get you nothing
bt trowde.

Auwstealian rallroad histortan Nedl Burnell
interviewed many T1 crewmen at length and
aconsistent story line emerged, Although
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A 1948 or ‘49 equipment dispiay at

Harrisbisrg featured two E7's and, appropriately in the

background of this photo, T1 5548, Diesels eclipsed the duplexes almost irmmcdiately.

some of the crews preferred the ¥4 for ease
of handing, they all liked the T for its ability
po mrake wp time The men stated that once
you kearned fo handle them, they were fine
locomotives, They stearned easily, rode well,
and could make up time with any train. As

far asslipping goes, they said the T1's were

no worse than any other locomaotive as long
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as you handled them properly, FRE's train-
ing policy could be hit-or-miss, 5o most of
the crews said they learned by dolng. Some
engingers kearned faster than others; some
mever g the hang of it The crews summa-
rized things this way: The T13 weren'l nearly
as bad as their reputation; they were jusl
different from the K4,

Mo, 5527 swoeps under a signal bricdoe at
Whiting, Ind., in the afternocon of March 29,
1947, In 17 mites, the duplex will nose up to

a bumping post at Ghicago Union Station.
Nt WALLAGE

Lare has it that the T1's never made de-
cent monthly mileages, However, the T1s
posted the highest systemwide monthly
milbeage of any PRR steam locomotive, OF-
ficial mileage reports for April 1946 show
that Mo. 5504 was the highest-mileage T1 al
the time, posting 4642 miles since its in
service date of September 5, 1945, an average
of #,204 miles per month. During April, 5504
prosted 10793 miles; 5512 tallied 11,442
miles: and 5508 ricked ap 10,942 miles. By
comparison, PRI first E7 passenper diesels,
which arrived in September 1945, were aver-
aging about 11,500 miles per menth. Tl
could make competitive mileages when grven
a chanee.

Offsetting this, the flect average for the M)
TVs in service in April 1946 was about 7,244
miles & month, suhstantially less than the
E7's. More telling than that, diesel mileage
increased a5 time went by, so that by October
1947 the fleet average was about 19,620 miles
per month, By this time, with all 52 TVs in
service, leet mileage had slowly declined w
ahout 6,738 miles per month, with the K4%
evien lower,




There are indications that PRR's dispatch-
ing policy adverscly affected the menthly
mileage. In order to cut costs, T1's were being
favored for runs where they could replace
doubieheaded K4's. 1fa T1 was ready for
service, but not assigned immediately, its
opportunity to accumulate miles wounld be
compromisad,

However, ane significant event occurred
that would make the T1's performance irrel
evant: PRR lost money for the first time in
1946, This got the corparation’s allention. In
addition, competitor New York Centeal, like
virtually all other railromds, was dieselizing
ifs passenger trains. About the same time as
the last prodection T1 was delivered, PRR
made itz decision to dieselize all first-line
passenger trains, exactly the ones the T1's
were supposed 10 handle. They were out of a
job by the time they were builk.

C&0, NEW: WANT TO BUY A T17

Umnce PRI made the commitment o
diesalize, it tried to find an application for
the 'T1 om rilroseds s1311 comuminted w coal
burning steam locomotives such as NEW
and Chesapeake & Qhilo. PRR approasched
CEO hirst

C &) had its own reasans to be intesested
in new locomotives. There were two groups
of 4-8-45 on the property in late 1946, all
showing signs of extensive use during the
war. o sddition, the older 4-6-25 and 4-8-25
were almost completely worn out by this
time. Although passenger traffic was declin-
i, Cdc0h decided to increase its passenper
fleet, and agreed to host a TL

The tests ran Sepiember 414, 1946, and
involved two T1's, 5511 and 5539, All tests
were conducted in regular passenger service,
Mo 5511 was tested fromm Huntingfon, Wva,,
b Cliftcan Farge, Vas Clifton Forge (o Toledo,
Ok and Todeds to Hingon, WV, Mo, 5534
was tested from Huntimgton to Charlottes-
ville, Va., and Charlottesville to Clncinnati,

C& 0¥ test report and correspondence
showed that overall performance was good Lo
commendable, Both T1's steamed well, rode
well, and showed no excessive tendency to
slip, Interestingly, information in PRE files
indicated that the engines’ performance was
nat guite as glossy, However, there was no
argument that they conld perform well even
when given low quality coal, or pashed (o the
lnit in heavy grade tecritory, They were
operated at wide-open throttle most of the
time and no complaings were recorded abouwt
dipping, They were given no quarier in at-
tempts to maintain schedules.

When 5511 arrived, there were slgns that
PRREs preparation and maintenance were
inadeguate, and C&O had to make some
sdjustments, It should have done very well on
the maore level parts of the system where it
wiais tested. However, 55115 performance was
nob as good as cxpected and the valves were

thought to be cut of calibration,

=
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Even as diasals wers coming on strong, PRAR

timhered with the T1's. Mo, 5500 {top, at

Cimcimnnati with two K4's} was re-equipped with Franklin rotary cam valve gear, while
5547 [at Pittsburgh in '48) got Walschaerts, prompting a change in classification to Tia.

TGP, QOMALD P, GANPOELL; AS3WE, AT FEHHYPACKIT

I Juire 1248, whills on the NEW for evaluation, PRR 5515 backs toward its test train at

the station in Roancke, Va. Instead of Buying T17s, N&W buill three more J-class 4-8-4s,

The second T1, 5539, was also poory
prepared, On CE&CYs Mountain Subdivision,
it had to =lart trains under conditions that
were beyond its capacity, but contrary to all
anecdotes, did not slip during the attempts.

Worse, ClO evaluated the two T1's using
inconsistent standards, Their performance
wits criticized because uncorrected road test

0, H Bl

dita was compared fo Alloona test plant
measurements, and as a result, the locomo-
Hves ap]!u.':ln!li deficient when they actually
WETEn L.

The C&O tests were a case of "almost, bt
nol quite” The per!'mnmm:e potential was
there, and coubd be impressive, bot it was off-
set by problems that wouldn't go away. Asa
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i its final months of eperation, T1 5527 on a 27-car eastbound mail and express train creeps up to a stop signal at Huntingdon, Pa.,

o —

on June 21, 1957, By this time diesels wera on all top passenger trains, lsaving locals and mail trains for the dwindling T1 fleet.

result, neither of the two T1's gave a clear ac-
count of itself

Regardbess of the test results, the T1 was
not what C&O needed. Boosters would have
breem required to run them successfully on
the Moustaln Subdivision, which woald
have addad cost. For the rest of the railroad,
the T1's high-speed capability was not useful
hecause existing 4-0-45 were adeqiate,

From this point forward, the T1's settled
into their place in Pennsy's passenger fleet
and did what was expected of them. They
periormed well il dispatched with working
samders, proper lubrication, and & competent
crew. Too often they got none of those, Al
least 10 were equipped with smaller cylin-
ders, Rotary cam poppet vabves were retrofit-
ted on Moo 5300 in 1948, and Walschaerts
valve gear on the 5547 in 1945, The T1 spent
thelr lives in an atmosphere of conlinuing
development.

In 1948, FER made one Jast effort to find
a home for the T1s, [ suggested that KEW,
imajority owried by the PRE but with a proud
tradition of homegrown deam, might be
interested in testing a TL N&W proposed &
series of tests to develop comparative perior-
mance and operating economies of the T1
and its own class |, WEW's finest met PRR's
newest in one of the more obscure events in
late stenm history.

PRE loaned WNao. 5511, a weteran of the 1946
CE&D) bests, to MEW from June 9 1o 26, 1948,
M&W ran the T1 on test trains between
Roanoke and Christiansburg, Va., and com-
pared the results to similar lests made in
1945 with class | 604, Additkonal tests took
place between Poe and Suffolk, Va.
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The test report shows that the | bad the
performance advantage in heawvy grade terri-
fary, At most comumonly found passenger-
train apeeds, the ] used less coal and water
fosr the same unit of oatput, The T1 fared
better during the high-speed tests. As speed
increased into the 73 and &5 mph ranges, the

T1 used less coal and water than the | tor the

same unit of output. The T1 also covered
more distance at these higher speeds in com-
parative acceleration tests. Adhesion was not
an issie at any tme.

The N&W tests indicated that the duplex
was not econoanically soperior tora highly
refined canventional 4-8-4 al normally en-
countered operating speeds. This i signifi-
caint because the | was designed for condi-
tions on N&W, which were cansiderably
different from those on most railroads
Oiverall, N&W coaxed good performance out
of 5511, but it wasn't enough to persuade the
railroad to by,

WHAT KILLED THE T1?

The T1's did what they were designed to
do and more, They mlﬂ?r:asil:.r prall LG00-
foas traine at L0 mph, and do it on [ess steam
than a comventional 4-8-4. Bul they were a
complicated bag of tricks, with many new
features sprung on a conservative railroad at
an t'n-:.'pJJp-:irtu ne time, In hindsight, if PRR
wished to stick with steam, it needed a
straightforward 4-8-4 —simple, reliable and
tolerant, much like the K4, Instead. it speci-
ficd (and gat) a highly specialized, complete
Iy ditferent, and very demanding locomotive,

PRR retired the T1's cardy and rapidly. Ta
many iservers, this confirms that they were
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a defective design and couldn® perform, This
wasn't the case. Diesellzation was occurring
because of competitive pressures and PRR's
fimancial distress. The existence of the T1

had nothing to do with it. Time, money, and
corporate will ran out for the T1 in the face
of PRIV postwar economic problems and the
diesel’s superior features,

When their primary nssignments went ta
diesels, the duplexes were ill-sulted forsec-
ondary jobs, This wasn't unuswal with med-
ern sleam power, As mare capability was
packed into a single locomotive, it became
liz=s Hexible with respect to lower-grade as-
sipnments, PRE had literally hundreds of
simpler, cheaper, go-anywhere K4 to handle
its remaining secondary passcoger opari-
tiong. Toward the end of steam, availalile
assignments decreased nnd neglect increased.
The T1 required too much attention o be
useful in this environment

The only other alternative use for the T1s
wintld have been freight service. PRE had
begun to rebaild 400of its Mia 4-8-25 inte
Mib'sin 1945 with higher boiler pressure
and increased capucity in the medium-speed
range. As @ result, it had a supply of virtaally
new;, yet still Tamiliar, simple, and reliable
lacomatives for frelght -JELﬂtjn:ms a5 diesel
ization progressed. PRRE had no incentive 1o
bother with the T1 becanse it offered no
advintage over the Mib,

Feonomics ruled from 1946 on, and no
stem locomative could come close 1o the
EMD EZ. FRR realized what it had to do.
Technological change and economic factors
vverwhelmed the T1 just ws surely as they
engulfed the best and worst and all the rest




End of the duplex dream: No. 5531 is among 39 T1's awaiting the cut
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another five years, during which time the remaining passenger engines were 4-4-25, 4-6-0%, and 4-6-2s designed |n the 19108 and 20,

of steam. The entire process was cost-driven,

Save money where you can; cut your
losses where you must—thats how corpor
tioes work, The T may have been different:
ultimately, PRR wasn't, The last T1's were set
asdde by 1952 and M_:I.':Ill]:!L"d i the -5,

Oher contemporary modern passenger
locomotives fared o better, CHROYS newest
A-8-4s and 4-6-45 were built in 1948, the Lasi
and most modern conventional steam pas-
senger locomotives from Lima and Baldwing
they were retired by 1956. NYCs Niagaras
were built in 1945 and by any standard were
highly successful, yet they were cold by 1956,
MEW built its final I's in 1950; they didn’
miake it to 1960,

DUPLEX DEAD-END

The duplex idea never canght on and the
I"EIIEL‘::,'!'-’;II!Ii:L rerrkined s ur'||'|.' LIS, prisp-
meenet, I addition to the T1's PRRE tried du-
plexes for fredght, building one class Gl
4-6-4-4 In 1942, an {mproved 02 4-4-6-4 in
1944, and 25 more 02's in 1945 The 2%
carry the same mixed legacy as the Tl's
immensely powerful at speed, but complex
and temperamental. They worked the west
end of the PRE, which in the road's generally

west-ta-east dieselization program dropped
steam relatively early,

[re oowe wany, Lhe dupleses were o solution
Lo A ;hl.liq:l.]il:ﬂ&d rll‘-:‘:-],:lh.‘.ln that did mot muate-
cialize, During the kate 19303 and early 40s,
coavventionmal locomotive design chinged,
Mew materials were developed, lkghter recip-
racating and rotating parts were incorpo-
rated, and counterbalancing was improved.
As things turned out, large 4-8-4s did not
huve the problems that were predicted, Con-
sequently, the duplex solution no lomger had
a proshlem to sobve,

For example, Union Pacific’s 80-inch-
ahrivered 4-8-4s boill during 193944, had
no prichlems with sustained high-spead
aperition MEW's class I's rode ap drivers af
just 7 inehes, bt were nnmatched for accel-
eration and getting heavy tralns over moun-
tain grades. NYC's Niagara indicated that
performance similar to that of the T1 could
be obtained from a compact conventional
4-8-4. Most important, none of these ex-
ampies deviated from one of the basic tenets
of locomotive design: simplicity.

The T1's were too much, too late, but they
deserve better than being painted with the
broad, black brush of @ilure. They were a
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significant development in steam lcomotive
technology, When placed side by side with o
300, they presented a steflidng ploture of the
Pennsylvania Railroad’s progressiveness
coming into the postwar period, Unfortu-
nately, the T1s were designed and bullt toa
performance specification that focused on
the untealistic. The speciatization and com-
plexity incorporated to achieve the perfor-
mance worked against them in doy-to-day
operations. Who gets the blame: those who
proposed the questionable performance
standard, those who deveboped the overly
complex design, or the locomative that met
the specilication in spite of el

[ the end, the T1 appeals to the imagina-
Liog e than :||:|:|-I::|lll:|.;gI eleg, Ag Dhnvud P
Morgan noted in the Movember 1959 lssue of
Trams, It was the last steam locomogive
specifically designed and bailt to run at the
century mark. And that’s where a T1 could
not be denied —going really, really fast with
almeost any train that could be tied to its
tender. Once past about 7 mph, very few
Iocomotives could stay with it or operate as
economically. But that's not where the bread-
and-butter operation was, Keal kfe was taore
miundane, and  harsh judge of the T1, W
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