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PREFACE

A historical review of the origin and development of the
motive power of the Baltimore & Ohio Railroad so largely compre-
hends that of the locomotive upon other railroads in the United

_ States as to render it of more general interest and less local in its
scope than might be inferred from its title. Descriptions, not al-
ways entirely accurate, of some of the early locomotives of the

~ Baltimore & Ohio Railroad have appeared, from time to time, in
technical literature, but no cornplete or classified deseription of all
of the types used on that road, prior to the introduction of those
that may properly be classed as modern, has ever been presented.
on-existence of records as to - of these early types,
ion of records of others and the fact that
who were familiar with them are now living,
eﬂﬁpr_"-tl_le preparation of such a description a matter
culty, and its completeness one of impossibility. In under-

g it, the writer is aware that he is entitled to no credit

: beyond that of a compiler, and his work is submitted, with a full

- recognition of its imperfections, in the hope of rescuing from

“oblivion those examples of early practice, which, while, perhaps, no

longer instructive to the designer of locomotives, were novel and
¢ at their date, and have embodied principles and features

ill accepted as correct and practical.

iter acknowledges his obligations for information fur-

id courtesies extended, to Messrs. O. C. Cromwell,

‘Engineer Baltimore & Ohio Railroad; R. H. Sanford,

of the _aldwm Locomotive Works; C. H. Caruthers, Yeadon, Pa.,

"and Herbert Fisher, Taunton, Mass.

e 'I =
i pilaiats

J. S: Bi
Singer Building, New York, April, 1911,
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INTRODUCTION, I

The Early Motive Power of the
Baltimore & Ohio Railroad.

INTRODUCTION.

TuEe Baltimore & Ohio Railroad was not, strictly speaking, the
first railroad that was built in the United States, it having been
preceded by a three-mile road for the transportation of granite
from quarries at Quincy, Mass., to the Neponset River, which was
commenced in 1826 and completed in 1827; by a railroad nine
miles long, from Mauch Chunk coal mines to the Lehigh River,
also completed in 1827; and by a short railroad built by the Dela-
ware & Hudson Canal Co. from its mines to Honesdale, built in
1828. Neither was its charter, as has been claimed, the first rail-
road charter obtained in the United States, it having been granted
February 28, 1827, while that of the Mohawk & Hudson Railroad,
now a part of the New York Central System, was granted April
17, 1826, The American edition of Wood's Treatise on Railroads,
(Philadelphia, 1832) states, in its description of the Baltimore &
Ohio Railroad (pp. 540, 541) that “Railroads had several years
previously begun to attract attention in Pennsylvania, and a num-
ber of charters had already been granted in this State, and one in
New York, authorizing railroads—several of which have been fin-
ished ; but no extensive railroad then existed in the United States
to encourage, by its results, the boldness which induced the present
Company to undertake this important enterprise.”

The Baltimore & Ohio Railroad was, however, the first rail-
road of any considerable length, designed for the purpose of gen-
eral passenger and freight traffic between terminals then considered
to be widely separated, which was proposed and commenced, in
the United States, and the first locomotive that was built in the
United States, that of Peter Cooper, was successfully operated on
it, at the early date of August 28, 1830. Zerah Colburn, referring
to the historic Rainhill test of locomotives on the Liverpool &
Manchester Railway, which was made about ten months prior to
the first run of Cooper’s engine, i. e, on October 8, 1829, cor-
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rectly says that “its results unquestionably fixed general attention
upon the mechanical and commercial practicability of high speed
locomotive conveyance,” and it may properly be said that they so
fully demonstrated its practicability as to satisfy the projectors of
railroads that the locomotive engine was the only motor worthy of
consideration for transportation upon their lines, At that carly
date, however, the operation of locomotives on railroads having
gradients of any substantial inclination was hardly deemed to be
even a possibility, and to the Baltimore & Ohio Railroad there
must be awarded the distinction of being the first in this or any
other country upon which such operation was, without the warrant
and encouragement of experimental precedents, boldly proposed
and successfully practiced. Its motive power was, from an early
period in its history, designed and constructed upon original lines
for heavy grade service, and, widely departing from foreign prac-
tice, presented the general features which, as developed and per-
fected by the natural course of structural improvement, characterize
the standard heavy service locomotive of the present day.

The pioneership of the Baltimore & Ohio Railroad, and its
influence in originating and promoting improvements in the con-
struction of railroads and rolling stock, are recognized in the follow-
ing extract from the American Railroad Journal of November 28,
1835, p. 401 :

“We acknowledge the favor by the President of the Company,
of a copy of the Ninth Annual Report of the Baltimore & Ohio
Railroad Company, and cannot refrain from here expressing our
own, and, we believe, the thanks of the whole railroad community
as well in Europe as America, for the candid, business-like, liberal
manner in which they annually lay before the world the result of
their experience.

“It will not be saying too much, we are sure, to denominate
them the Railroad University of the United States. They have
labored long, at great cost, and with a diligence which is worthy
of all praise in the cause, and, what is equally to their credit, they
have published annually the results of their experiments, and dis-
tributed their reports with a liberal hand, that the world might be
cautioned by their errors and instructed by their discoveries. Their
reports have, in truth, gone forth as a text-book and their road
and work-shops have been a lecture-room to thousands who are
now practicing and improving upon their experience. This country
owes to the enterprise, public spirit, and perseverance of the citizens
of Baltimore, a debt of gratitude of no ordinary magnitude, as will
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be seen from the President’s report in relation to their improve-
ments upon and performances with their locomotive engines, when
compared with the performances of the most powerful engines in
Europe, or rather in imagination, in 1829, only six years ago.”

The late John H. B. Latrobe, who was familiar with the or-
ganization of the Company and was its counsel for many years,
gave an interesting account of the events of its early days in a
lecture delivered by him in Baltimore, March 23, 1868, the fol-
lowing extract from which is made as illustrative of the beneficial
influence which its experience exerted upon the projection and
development of railroads in Europe as well as in the United
States :

“And yet the Company, stumbling along, with many a fall and
many a bruise, made headway notwithstanding; and gave to the
companies fast multiplying in all directions, the benefit of its ex-
perience. Nothing was more sought after by engineers than the
Company's Reports. With a great deal now utterly useless, there
was mixed a great deal of scientific and mathematical informa-
tion. Accurate tables for the location of curves, for estimating
quantities, for regulating grades, were to be found there. The
Company’s very errors imparted lessons of wisdom. What now
seems simple was then abstruse; and it was only natural that the
managers of new works should resort to the first railroad which
had arrived at practical results in the United States, for informa-
tion.

“And yet, no one railroad was the prototype, exactly, of an-
other. The Baltimore & Ohio Railroad set men to thinking, and
gave them the benefit of its experience. But originality was every-
where aimed at; and improvement was the consequence every-
where. The Chevalier Von Gerstner, a distinguished German en-
gineer, who had constructed a short railroad in Russia, from St.
Petersburg to Tsarskoseloe, came to America while the railroad
fever was at its height, for information, as he said. At this date
England was well under way with the system, and the speaker
expressing surprise to the Chevalier that he had not remained
there, instead of coming to the United States, the latter answered
at once: ‘That is the very thing I want to escape from—this sys-
tem of England, where George Stevenson’s thumb, pressed upon
a plan, is an dmprimatwr, which gives it currency and makes it au-
thority throughout Great Britain; while here, in America, no one
man’s imprimatur is better than another’s. Each is trying to sur-
pass his neighbor. There is a rivalry here out of which grows im-
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provement. In England it is imitation—in America it is invention.’
It would take time to illustrate the truth of the assertion of Von
Gerstner. It was true when he made it. It still continues true,
to a great extent, as regards the two countries.”

The line of the Baltimore & Ohio Railroad over the Alle-
gheny Mountains between Piedmont and Grafton, having grades
17 and 11 miles long, respectively, of 116 feet to the mile, was com-
menced in 1849 and opened in 1852, The experience thus ob-
tained was, as stated by Colburn, “avowedly consulted by the en-
gineers who laid out the Semmering section of the South Austrian
line,” on 13’4 miles of which the average gradient was 112 feet
to the mile, with a maximum for 24 miles of 132 feet to the mile.
“Before commencing the construction of the Semmering Pass of
the Southern line, the Austrian Government sent over the engineer
of the railway to America to investigate the subject of steep
gradients. On his return the survevs were commenced, and the
present line along the valley of Reichenau, and through Klamm,
etc.,, was selected.” (Minutes of the Proceedings of the Institu-
tion of Civil Engineers, Vol. XV, p. 350.) In 1852, the Austrian
Government offered prizes for engines suitable for working on this
line, which was opened in May, 1854, the locomotives first adopted
being those of the Engerth design, in which part of the weight
of the engine was carried on the tender frame, and the wheels
of the latter were coupled and driven by gearing from the rear
engine axle. The operation of these engines was not wholly
satisfactory and was not long continued, and they were superseded
by others, the general design of which, like that of the location
of the road, was based upon successful American practice,

The construction of the Baltimore & Ohio Railroad was
commenced July 4th, 1828, by the laying of the “first stone” by
Charles Carroll, of Carrollton, one of the signers of the Declara-
tion of Independence, and after doing so he said: “I consider this
among the most important acts of my life, second only to my
signing the Declaration of Independence, even if it be second to
that.” A little more than eighteen months thereafter, i. e, on
May 22, 1830, the first division of the road, then extending only
from Baltimore to Ellicott's Mills, a distance of 13 miles, was
opened for the transportation of passengers, the cars being hauled
by horses and mules. Although the number of cars was very
limited, and only one track of the road was completed, the receipts,
up to October 1, 1830, four months from the time of putting the
cars in regular service, were $20,012.306.

INTRODUCTION. )

Shortly after the opening of the road, a new mode of pro-
pulsion was proposed by Evan Thomas, of Baltimore, who con-
structed an experimental car having a sail, which he called the
“Afolus,” and ran upon occasions when there was enough wind
blowing in direction to make it available. Among those who ob-
served its operation was Baron de Krudener, the Russian Am-
bassador, who made a trip on the car, managing the sail himself,
and expressed himself as highly pleased with the experience. The
President of the Company presented him with a model of the car,
to be forwarded to the Russian Emperor, who subsequently sent
two officers of the Russian Navy to examine the railroad and its
rolling stock. Upon their return to Russia, they made a report
which led to the appointment of a delegation to make further ex-
amination, and was followed by an invitation to Ross Winans to
superintend the construction of machinery for the railroads con-
templated by the Russian Emperor. While the sailing car was, as
a matter of course, of no practical value, it thus led to the in-
troduction of American machinery, constructed under the super-
intendence of American engineers, into the Russian Empire.

The practicability and desirability of the use of locomotive
engines as motive power were recognized, and their application
decided upon, in view of the operation of Peter Cooper’s small ex-
perimental locomotive before referred to, on a trip from Baltimore
to Ellicott’s Mills and back, made August 28, 1830, as will be
indicated by the following extract from the Fourth Annual Re-
port of the Company, 1830, pp. 33-35:

“Experience, with regard to the celerity of the convevance
of passengers during the preceding four months on the first 13
miles of the Baltimore & Ohio Railroad, is of the most cheerful
and convincing character. The practicability of maintaining a
speed of 10 miles per hour with horses has heen exhibited. With
proper relays, this rate of traveling may be continued through any
length of railway, the ascents and descents of which shall not ex-
ceed about 30 feet per mile,

“Within the last few months, the improvements in locomotive
steam engines have been such as to insure their general use on
all railways of suitable graduation, and where fuel is cheap. The
weight of these machines has been greatly reduced and the genera-
tion and application of the power so much economized, as to put
to rest all comparison between locomotive and stationary power on
the Liverpool & Manchester Railway. From the experiments in
October last, on that road, with the improved locomotives, as well
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as from other trials subsequently made, it has been demonstrated
that these machines are capable of maintaining any desirable
velocity which the bounds of prudence may warrant, and that such
is their celerity and economy of movement, that the facilities of
traveling and conveyance upon railways will far transcend those
of any other method hitherto known.

“The foregoing view of the subject would appear to indicate
the expediency of an early application of locomotive steam power
on the Baltimore & Ohio Railroad. Whatever doubts may have
been entertained, of the applicability of locomotive engines, on a
railway, the curvatures of which have a radius of 400 feet, none
can remain, after the recent triumphant demonstration, with an
experimental engine, constructed by Peter Cooper, of New York.

“This small engine, with a single working cylinder, of three
and a half inches diameter, was placed on wheels 30 inches in
diameter which were made for other cars.. The wheels being
small, gearing was used to give velocity. It worked smoothly, and
went to Ellicott’s Mills, 13 miles, with a speed varying from five
to 18 miles per hour—propelling before it a car with twenty-three
persons. It traversed in half an hour, about four miles in a con-
tinued ascent of 13 to 18 feet per mile, and on much of this dis-
tance, were curves of 400 feet radius. It returned through the 13
miles in 57 minutes, propelling the car and 30 persons. It run
through part of the way, which is level and curved, with a radius
of 400 feet, at the rate of 15 miles per hour.”

“This experiment is considered valuable, as indicating that the
curvatures of our railroad will not prevent the successful applica-
tion of the locomotive engine. It will only be necessary to increase
the size and power of the engine, and every desirable end will be
attained. This engine being too small for advantageous use, no
further description of it is deemed necessary.”

A complete and authenticated drawing and a full description of
the Peter Cooper engine, which B. H. Latrobe says “was un-
doubtedly the wery first American locomotive,” would be of great
interest, but neither is in existence. It may, however, be sufficiently
understood for present purposes by reference to Fig. 1 and the
brief general description given by Mr. Latrobe in a letter dated
November 20, 1869, which was endorsed as substantially correct
by Ross Winans, who took an active part in the development of
the Baltimore & Ohio motive power from its inception up to the
year 1857.

e e e
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Mr. Latrobe’s description is as follows:

“Ross Winans tells me that Mr. Cooper brought the boiler
from New York, in the spring or early in the summer of 1829;
and it was on a frame, and rested on four wheels belonging to the
company ; the road was then used thirteen miles to Ellicott’s Mills,
and with horse-power. The boiler was tubular, and upright in
position. Mr. Winans does not recollect the dimensions of it, al-
though he says it lay in his shops for several years. He thinks
it was not more than twenty inches in diameter, and, perhaps, from
five to six feet high. There was a single cylinder of three and
one-quarter inches in diameter, fourteen and one-quarter inches

stroke, that projected its piston rod and connecting rod, so as to
take hold of the crank by direct action.

“On the crank shaft, which rested on the frame of the car,
was a spur-wheel which geared with a pinion on the forward road-
wheels so as to increase speed; the road-wheels being only two
and one-half feet in diameter.

“The fuel was anthracite coal, and an artificial draught, in
the fire-box at the bottom of the boiler, was created by a fan,
driven by a belt passing around a wooden drum attached to one
of the road-wheels, and a pulley on the fan-shaft as shown in the
sketch.

3% * i * # L £ * *

“The road-wheels were two and a half feet in diameter; the
axles had outside bearings upon Winans' friction wheels. The
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axle on which the pinion was fixed was kept from lateral or longi-
tudinal movement, so as to preserve its position with respect to
the spur-wheel.”

Mr. Winans made a report August 28, 1830, to P. E. Thomas,
President Baltimore & Ohio Railroad, of the operation, on that
day, of the Peter Cooper engine. In this report, he compared the
performance of the engine with that of the “Rocket” on the Liver-
pool & Manchester Railway in October, 1829, and found that the
former “exhibited an average force during the time it was run-
ning of 1.43 horse power, or nearly one and a half, which is
more than three times as much power as the Rocket exhibited
during the experiment above described, in proportion to the cyliu-
drical capacity of the respective engines. This, no doubt, origi-
nated in a considerable degree from the steam being used in Mr.
Cooper’s engine at a higher pressure than in the Rocket.”

The above review of the preliminaries to the application of
locomotive engines to regular service on the Baltimore & Ohio
Railroad may properly be terminated by a quotation of the expres-
sions made by Mr. Winans as to their practicability, in this report,
in concluding which he says:

“But to-day’s experiments must, | think, establish, beyond
a doubt, the practicability of using locomotive steam-power on the
Baltimore & Ohio Railroad for the conveyance of passengers and
goods at such speed and with such safety (when compared with
other modes) as will be perfectly satisfactory to all parties con-
cerned, and with such economy as must be highly flattering to the
interests of the company. It has been doubted by many whether
the unavoidable numerous short curves on the line of vour road
and inclined planes would not render the use of locomotive power
impracticable ; but the velocity with which we have been propelled
to-day by steam-power round some of the shortest curves (to wit,
from fifteen to eighteen miles per hour) without the slightest ap-
pearance of danger, and with very little, if any, increased resist-
ance, as there was no appreciable falling off in the rate of speed,
and the slight diminution in speed in passing up the inclined planes,
some of which were nearly twenty feet to the mile, must, I think,
put an end to such doubts, and at once show the capability of the

Jaltimore & Ohio Railroad to do much more than was at first
anticipated or promised by its projectors and supporters.”

The periods of the successive openings of the Baltimore &
Ohio Railroad to various points were as follows:

INTRODUCTION. 9
Opened to Ellicott's Mills........ 14 miles, by horse power, 24th
May, 1830.
Opened to Ellicott’s Mills........ 14 miles, by steam power, 30th
August, 1830.
Opened to Frederick ............ 61 miles, 1st December, 1831.
Opened to Point of Rocks........ 69 miles, 1st April, 1832.
Opened to Harper's Ferry........ 81 miles, 1st December, 1834.
Opened to Bladensburg ......... 32 miles, 2oth July, 1834.
Opened to Washington .......... 40 miles, 25th August, 1834.
Opened to opposite Hancock. .. .. 123 miles, 1st June, 1842.
Opened to Cumberland ........ .. 178 miles, 5th November, 1842.
Opened to Piedmont ............ 206 miles, 21st July, 1851.
Opened to Fairmont ............ 302 miles, 22d June, 1852.
Opened to Wheeling ............379 miles, 1st January, 1853.

The opening of the road to Wheeling was celebrated January
12th, 1853, by a reception and banquet, tendered by the authorities
of that city to the President and Directors of the Company, and
a number of invited guests, including the Governors of Maryland
and Virginia, members of the Legislatures of those States, and
others. The following extract from the speech made by Thomas
Swann, the President of the Company, on that occasion, correctly
indicates the pioneership of the road in the operation of excep-
tionally heavy grades by locomotive power, and the originality of
conception and courage of convictions of those who demonstrated
that operation to be hoth possible and successful:

“The next most interesting epoch in the history of this road
was the working of the high grade of 116 feet. We were told
the story of a man who had built a mill without first ascertaining
where he was to get the water to put it in motion. A road was
being constructed at a cost of millions, and we were yet to satisfy
the public that we could make it available for locomotive power.

“This road was opened to Piedmont in 1851, when it was
thought expedient to test this great problem. There are those
present who will not forget that interesting occasion. We left
Baltimore with a large company of our municipal authorities and
the leading dignitaries of our city. Both the Chief IEngineer and
myself thought it advisable, if we were doomed to fail in this
last effort, that it should be in good company. The train having

_reached the foot of the heavy grade, it was agreed that the Chief

Engineer should take his stand upon the engine, where, in the
event of discomfiture, he might conceal his shame in the smoke,
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in which he would soon be enveloped. I, on the other hand, who
was most likely to be held responsible, from the position which I
occupied, deemed it convenient to take my stand at an open door
of the car, with a view to a more ready access to the woods.,

“In this situation we commenced the ascent of this heavy grade.
It was a moment of intense anxiety—not as to the result, Mr.
Mayor, for we knew full well what that result would be; but as
to the effect of any casual mishap, from whatever cause, upon
those who were so anxiously awaiting the issue. As good luck
would have it, however, the iron horse did his duty without falter-
ing—the summit was reached; and the hurrahs of the multitude
proclaimed that this last triumph was complete.

“As to the power of overcoming high grades, Mr. Mayor, we
claim to have taught a lesson to the world. During the whole of
the past summer, this Company carried the United States Mail
over a grade of 530 feet to the mile, without the aid of assistant
power; and every bar of iron which was laid upon the track, be-
tween the Kingwood Tunnel and FFairmont, was passed over the
same summit. The fact is, Mr. Mayor, I had serious intentions,
at one time, of presenting the Chief Engineer of this Company,
for uselessly involving us in the construction of tunnels, miles in
extent, when he has shown by actual experiment, that he could
overcome grades with so little apparent inconvenience.”

The report of William Parker, General Superintendent, pre-
sented in the Twenty-sixth Annual Report of the Company, for
the year 1852, contains the following statement of new locomotives
contracted for and ordered to be built in the Company’s shops since
1850, and is of interest as showing the prices prevailing at that time:

“10 Made by Ross Winans, before October, 1851, at $9.750..$97,500

1 Made by the Company. .. ... odt i Fn s SR 0,500
21 Since September, 1851, by Ross Winans, at $9,750.. .. .204,750
I Made by the'Company,fat $0,500, 0t ctevsie - oo 0,500
3 Made by the Company, at-$0,000. - ..ot cricsvir onrrans 27,000
25 Contracted for and not yet delivered, by Ross Winans,
At folEa s S e i N 243,750
8 do. do. AW, Denmead; at $8.co0. L orine 68,000
2 doi  “ido =Sthithv & Pekins, at i$9:500 - it 10,000
2 do. do. New Castle Manufacturing Co., at $9,500 19,000
I doa=id o mosd ot dn et b R o O e o o 8,500
3 Ordered in Company’s Shops, at $9,500.............. 28,500

L7z Enoincsiin=all Ncostings together. oot o S0 Ui e ot o $735,000

'\W
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“If to these we add 64, the total number of engines pre-
viously in service, we shall have 141 as the total locomotive power
for the Main Stem, which are reckoned equivalent in power to
more than 100 engines of the largest class.

“Of this increased power, it is estimated that about 65 per
cent, will be employed West of Cumberland.”

[t would manifestly be impossible to present at this late day
a description which would be complete and accurate, of the early
motive power of the Baltimore & Ohio Railroad, by which is meant
its early locomotives of such designs as have now become either
obsolete or modified to such an extent as to be no longer, except
in the most general sense, characteristic. Comparatively few draw-
ings of these locomotives were ever made, some of these being the
work of the pattern maker on boards, and none can now be found,
all of them in the possession of the Machinery Department having
been destroyed by order of a former Superintendent of Motive
Power, who strangely failed to recognize that while of no pecun-
iary value, their historic interest should have insured their preser-
vation. Among these drawings the writer remembers a number
relating to the “Dutch wagon” crank axle, and “Camel” ten-wheel
passenger engines, built during the administration of Samuel J.
Hayes, and the ten-wheel engines of Henry Tyson, the last named
having been made by the late M. N. Forney. All these were
models of good draughting work, and some of them were executed
in the old time artistic style, which has now become a lost art.
Their destruction is greatly regrettable from the standpoint of
the historian, and is without apparent warrant on any ground.
Further, there are but very few persons now living who are fami-
liar with the old constructions, and in the lapse of time it cannot
be expected that details of them would remain fresh in their recol-
lection.

The Thirty-fourth Annual Report of the Company, dated
October 1, 1860, gives, in Table “I',” a list of 236 locomotives
then owned and in service on the Main Stem, Northwestern Vir-
ginia Railroad, and Washington Branch. These included engines
of all of the early types, and the writer will endeavor to classify
the motive power specified in this Report, and, as far as the data
in his possession or accessible to him, supplemented by the recol-
lection of his personal experience in the drawing room of the
Machinery Department in the early sixties, will render possible,
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to illustrate examples of the different types of locomotives which
it comprehends. The classification of types may, it is believed,
be most clearly made on the basis of wheel arrangement, and the
illustrations of the several types will be presented as nearly in the
order in which the examples shown were put in service as this
classification permits.

THE “GRASSHOPPER” AND “CRAB” ENGINES. 13

CHAPTER 1.
THE “GRASSHOPPER” AND “CRAB" ENGINES—TYPE 0-4-O.

The unqualified approval of locomotive engines as the motive
power of the Baltimore & Ohio Railroad, made by Ross Winans in
his report of August 28, 1830, from which we have quoted, and
the expression of the expediency of their early application which
appears in the Fourth Annual Report of the Company, were
promptly followed by action in the line of their introduction, and on
January 4, 1831, the Company issued the first proposal for the con-
struction of locomotives which was made in the United States,
this being in the form of the following advertisement:

“Office of the
Baltimore & Ohio Railroad Company,
4th January, 1831.

“The Baltimore & Ohio Railroad Company being desirous of
obtaining a supply of Locomotive Engines of American manufac-
ture, adapted to their road, the President and Directors hereby give
public notice that they will pay the sum of Four Thousand Dollars
for the most approved engine which shall be delivered for trial
upon the road on or before the 1st of June, 1831—and that they
will also pay Three Thousand Five Hundred Dollars for the en-
gine which shall be adjudged the next best and be delivered as
aforesaid, subject to the following conditions, to wit:

“1. The engine must burn coke or coal and must consume
its own smoke.

“2, The engine, when in operation, must not exceed three
and one-half tons weight, and must, on a level road, be capable of
drawing, day by day, fifteen tons, inclusive of the weight of the
wagons, fifteen miles per hour. The company to furnish wagons
of Winans' construction, the friction of which will not exceed
five pounds to the ton,

“3. In deciding on the relative advantages of the several
engines, the company will take into consideration their respective
weights, power, and durability, and, all other things being equal,
will adjudge a preference to the engine weighing the least.

“4. The flanges are to run on the inside of the rails. The
form of the cone and flanges, and the tread of the wheels, must



14 EARLY MOTIVE POWER OF THE BALTIMORE & OHIO R, R.

be such as are now in use on the road. If the working parts are
so connected as to work with the adhesion of all the four wheels,
then all the wheels shall be of equal diameter not to exceed three
feet, but if the connection be such as to work with the adhesion of
two wheels only, then those two wheels may have a diameter not
exceeding four feet, and the other two wheels shall be two and
a half feet in diameter, and shall work with Winans' friction
wheels, which last will be furnished upon application to the com-
pany. The flanges to be four feet seven and a half inches apart
from outside to outside. The wheels to be coupled four feet from
centre to centre in order to suit curves of short radius.

5. The pressure of the steam not to exceed one hundred
pounds to the square inch; and as a less pressure will be preferred,
the company in deciding on the advantages of the several engines
will take into consideration their relative degrees of pressure. The
company will be at liberty to put the boiler, fire tubes, cylinder,
etc.,, to the test of a pressure of water not exceeding three times
the pressure of the steam intended to be worked, without being
answerable for any damage the machine may receive in conse-
quence of such test.

“6. There must be two safety valves, one of which must be
completely out of the reach or control of the engine man, and
neither of which must be fastened down while the engine is work-
ng.

“7. The engine and hoiler must be supported on springs and
rest on four wheels, and the height from the ground to the top
of the chimney must not exceed twelve feet.

“8. There must be a mercurial gauge affixed to the machine
with an index rod, showing the steam pressure above fifty pounds
per square inch, and constructed to blow out at one hundred and
twenty pounds,

“9. The engines which may appear to offer the greatest ad-
vantages will be subjected to the performance of thirty days’ regu-
lar work on the road; at the end of which time, if they shall have
proved durable and continue to be capable of performing agreeably
to their first exhibition, as aforesaid, they will be received and
paid for as here stipulated.

P. E. Tuoxas, President.

“N. B.—The Railroad Company will provide and will fur-
nish a tender and supply of water and fuel for trial. Persons de-
sirous of examining the road or of obtaining more minute infor-

——
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mation, are invited to address themselves to the President of the
Company. The least radius of curvature of the road is 400 feet.
Competitors who arrive with their engines before the first of June
will be allowed to make experiments on the road previous to that
day.

“The editors of the National Gaszette, Philadelphia; Commer-
cial Adwvertiser, New York, and Pittsburg Statesman will copy the
above once a week for four weeks, and forward their bills to the
B & O RIR. 1Co.”

No official report of the tests of locomotives which were pre-
sented in response to this advertisement would appear to have been
made, or if made, to be of record. The earliest published refer-
ence to them which the writer has been able to find is contained
in the following extract from “< History and Description of the
Baltimore and Ohio Rail Road,” Baltimore, 1853, pp. 31, 32:

“During the summer of 1831, in pursuance of this call upon
American genius, made by the Directors, three locomotive steam
engines were produced upon the railroad, only one of which, how-
ever, was made to answer any good purpose.

“This engine, called ‘The York,’ was built at York, Pa., by
Phineas Davis (or rather “Davis and Gartner™), and after under-
going certain modifications was found capable of conveying fifteen
tons at fifteen miles per hour, on a level portion of the road. It
was employed on that part of the road between Daltimore and
Ellicott's Mills, and generally performed the trip to the Mills in
one hour, with four cars, being a gross weight of about fourteen
tons. This engine was mounted on wheels like those of the com-
mon cars, of thirty inches diameter, and the velocity was obtained
by means of gearing with a spur-wheel and pinion on one of the
axles of the road wheels. The curvatures were all traveled with
great facility by this engine—its greatest velocity, for a short time,
on straight parts of the road having been at the rate of 30 miles
per hour, while it frequently attained that of 20 miles, and often
traveled in curvatures of 4oo feet radius, at the rate of 15 miles
per hour. The fuel used in it was anthracite coal, which an-
swered the purpose well, but the engine weighing but three and
a half tons was found too light for advantageous use on ascending
grades.

“The performance of this engine fully confirmed the Board
and its Engineer Corps, that locomotive engines might be success-
fully used on a railway having curves of 400 feet radius, and
from that time forward. every encouragement was given by the



