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Chapter 1

Early Life and Training of John Bloomfield Jervis

The Uﬁited‘States in 1800 was é vast wilderness stretching
from the Atlantic Oceén to the Miss;ssippi River. Through this
wilderness many rivers flowed, providing the maip means of trans-
portation into the inte%ior. Poor roads connected these channels
of havigation. A few intelligent men, knowing of the success of the
éridgewater Canal in England, dreamed of connecting these arteries by
means of canals. At this time a young man was born who would engineer
two of the most important canals in the United States, the Erie Canal
and the Delaware and Hudson Canal. He would later build'some of the
most important railroads and reservoir systems in the United States
before the Civil War. Yet it was his work on the Erie Canal and oﬁ
the Delaware and Hudson Canal that made him by the age of thirty-five
the leading engineer in the United States.

John Bloomfield Jervis was born on December 14,‘1795, at
Huntington, Long Island, to Timothy and Phoebe BloomfieldiJervis.

The name was originally Jarvis. Timothy in the First United States
census of 1790 spelled his name Jarvis.1 This family was among \\
the original settlers at.Huntington, moving there within one decade

2
of the first settlement in 1653, About the time of John's birth,

1. Charles R. Street (ed.), Huntington Town Records (1889),
III, p. 152.

2. 1bid., I, pp. 1 and 53.




2,
his uncle, John W. Bloomfield, moved to Fort Stanwix, now Rome, New
York, from New Jersey. He was to act as an agent and to look after a
large tract of land in that vicinity, which resulted in the purchase
for himself,and two or three others of a six thousand acre tract.3

In 1798 Timothy Jervis moved to Fo?t Stanwix, which was
known as having a navigable canal of about two miles in length,
connecting the Mohawk River with Wood Greek. This canal was the
portage for boats traveling between the'wéters of the Atlantic Ocean
and the Great Lékes. The country was mostly a wildermess of heavy
timber. Timothy, following his occupation as a carpenter, soon be-
came interested in a saw mi}l which wés attended by himself and his
sons.4

John B. Jervis was the oldest of seven children and had the
experiences and the trials of sgttlement in a new country. What
education he h;d,was thained at the common schools ,of the day, which
he attended until he was/fifteen years of age. There were then no
public schools sustained in whole or in part by the state. His
parents were interested in his education, hdwever, as evidenced by
a gift of ten pounds of New York momey to the Huntington Academy in

. ‘
L793.'

The Jervis family were members of the Congregation Church,

the first religious body organized in Rome. Their first pastor was

3. American Society of Civil Engineers, Proceedings (October, 1885),
X1, p. 109.

4, 1bid.

5. Street, op. cit., III, p. l68.
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Rev. Moses Gillet from Connecticut. John joined this church when he

was sixteen years old. At that time one of the important aids in

- religious education was the old New England Primer. John remarked in

his autobiography, ''My parents were extremely anxious for what they

regarded likely to promote the happiness of their children, and next
u _ 6

to the Bible the Primer was the guide to religious)education." The

Primer was Calvinistic in theology, although it did not enter into the

Calvinistic policy of church government. John added that it was an

excellent epitome of scripture teaching, laying the foundation of
7 .
evangelical doctrine.

Pastor Gillet was a Calvinist, though not holding the erro-
neous views which have been attributed to Calvin by his enemies. He
was a plain, sensible man and his teachings were essentially Bibljcal.

Under his guidance, the church grew in the knowledge of the scripture,

and became a body of intelligent Christians. Under this influence

Jervis adopted the religious sentiments of’Calvinistic theology, ex-
cept as to church policy. '"This was ﬁy.education, and as I advanced
in life, my experience and observation confirmed my early sentiments,"
he added. All fhrough his days it had been a monitor and reproof of

his doing wrong, and a supporting pillar to whatever he did that was

good.8 - (/<;\

Between the ages of fifteen and twenty-two Jervis spent his

6. John B. Jervis, Facts and Circumstances in the Life of John B.
Jervis (Unpublished manuscript in the Jervis Library of Rome,

New York), pp. 2-3. Hereafter cited as Jervis, Facts and
Circumstances.

7. Ib.

v
Q.
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summers in managing a team and attending the sawmill, with occasional E
farm work. During the winters he was engaged in hauling sawlogs to

the mill.

At one time Jervis entertained the idea of obtaining an
education of a higher order than he could have in the common school
of the day. But his father was not able to help him, and needed the
services he rendered. The method he employed to gain an education was
quite unique. He wrote in his autobiography:

I thought to study and work at the same time,

and made arrangements with an educated teacher to

hear my recitation, and began the study of Latin.

The time I had to study was--after setting the log,

: I could study until the saw ran through. As the

saw stopped by its machinery when it reached the

end of the log, I could study until admonished, of

the time to reset the log.9
After making what he considered a fair experiment in this method
of obtaining an education, John gave it up. The demands of the work
he had to do absorbed so much of his time and thought that he felt

10
compelled to give up the attempt.

While John B. Jervis was growing to manhood advocates for a
canal connecting the Hudson River and the Great Lakes were spending
time in the state legislature at Albany gaining political support for
their project. They were also out in the wilderness of upper New York
State making surveys of the terrain over which the canal would pass.
One of the leading men for the canal project was Benjamin Wright, a

local Judge who resided in Rome. Wright and Timothy Jervis were good
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friends.

Though but a youth at that time, Jervis regarded the canal
project with much interest. He had no definite idea as to whether
it would pay for construction, but somehow he thought it a good
work. John had not the least idea of anything personal more than to

11
supply such demands, as it might make for lumber.

| The demand for lumber by the Erie Canal was important to
'the Jervises. Later Timothy Jervis received the contracts for the
lumber needed in the Rome area. He had to build the road bridges
over the line of the middle section and to furnish all the materials
except stone., All the fence on each side of the canal from the dam
at the Oriskany Creek to the aqueduct at Whitestown were given to
him, plus the occupatioﬁ’bridges between Rome and Utica,12 When the
canal was being planned, however, they could only dream of the great
prosperity it would bring them. Little did John Jervis realize how:
much&fame and fortune the Erie Canal would bring him, as a top ranking
civil engineer,
The ground breaking ceremony was held in Rome on July 4,

1817. There had been a difference of opinion on the question of
location through Rome, in consequence of which the exact location of

the lipe was delayed until late in the autumn. A party of engineers

was sent to make the survey through a piece of cedar swamp.

11. 1Ibid., p. 7.

12. Laws of the State of New York in Relation to the Erije and Champlain

Canals, together with the Annual Reports of the Canal Commission-
ers, and Other Documents Requisit for a Complete Official History
of Those Works (1825), II, p. 431. Hereafter cited as Laws ...
to the Erie and Champlain Canals.




The party which came to make the survey was composed of
experts, depending upon obtaining expert axe-men at the locality.
These latter were a portion of the force indispensable for this ser-
vice. To supply this defect in the engineering party, Judge Wright,
knowihg that Timothy Jervis had in his employ, men working as axe-
men, called upon him tolengage two for a fewldays in this party. Mr.
Jervis referred the matter to John. He intended to make proposals
for a contract for this section of the canal, and thought John would
be able to obtain useful infofmation as to the character of the work.
John assented to his féther's wish to go as one of the axe-men, and
taking another man, entered the service of the partyf13

The cedar .swamp was so soft it was necessary to drive stakes
into the ground in order to set up the leveiing instruments. The
party started out in November, 1817, with the possibility of cold
weather and snow ever present. Within a few days snow began to fall,
loading down the cedar bushes and rendering the work for the axe-men
very disagreeable. The axe-men had to go forward cutting the path,
shaking the snow from the bushes and trees, and open the way for the
engineers. Jervis was of a slender frame, rarely weighing over 125
pounds; his associate was tall and stout. They pushed through the
bushes and snow with the zeal of a new enterprise. Their main am-
bition was tb satisfy the chief of the party, N.S. Roberts. Roberts

14
was a man of austere manner who did not hesitate to speak plainly.,

13, Jervis, Facts and Circumstances, p. 8.

14, 1Ibid., p. 9.
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John Jervis' main job was to drive pegs into the ground for
two target men to set their instruments upon for the observatiom.
After driving in the pegs he would have some leisure until the obser-
vation was made. John became interested in the surveying instruments,
which at first appeared quite mysterious. After a day or two he
ventured to ask a few questions in relation to the instruments and
their mode of operation. He learned from the conversation that the
target men were regarded as occupying the first step in the science
of engineering. Om reflectibn it appeared to him that he could do
this type of work if he could gét a little practice. In the low rank
of his position in the party, thn did not feel at liberty to ask Mr..
Roberts any questions about engineering. All his communication was

15
with the target men, who were both young.

It was soon evident that Nathan Roberts was pleaéed with
the manner in which Jervis executed his duty. On one occasion
Roberts expressed his approbation of their dexerity as axe=-men,

After that hé‘very frquently stated that he had never had a’pair
of axe-men so skillful and efficient as. they were; and at the same
time took occasion to manifest a partiality to men who were not
16
afraid to work.
Roberts action encouraged Jervis to think that the sﬁhe

application of industry, might enable him to master an art that

seemed then so mysterious. Jervis later remarked, "I had nothing

15. John B. Jervis, "A Memoir of American Engineering," Trans-
actions of the American Society of Civil Engineering (1878)
VI, p. 40. Hereafter cited as Jervis,''A Memoir of American
Engineering."’

16, Jervis, Facts and Circumstanées, p. 1ll.




 but a common school education, and how should I be able to master
| | 17
the mysteries of such a science as engineering appeared to be?" He
pondered the subject and concluded that what others could do, he

could do also., On the last day of service, while the party was taking

ité lunch ih-a little huddle in the swamp, he ventured, half jest and

half earnest, to ask the principal, "What will you give me to go with
you, next year, and carry one of those rods?'" To this, Roberts re-

plied that he would give Jervis $12 a month. The reply was so prompt

that John was a little startled, and began to think very seriously of

18
the matter.

After Jervis returned home he began to consider to what he
had given his assent., It was not his objective to engage his ser-

vices for $12 a month. He must see something beyond this. Again

the question arose, could he ever become an engineer? He had only.séen
a very small edge of the great field. So far he had only looked at
the target. The mystery of the level, the taking of sights, its ad-
- justment and the ;omputations of the observation were all unknown to
him. As he pondered these matters, he began to think that after all
o/ it might be a mere joke. Roberts might have had no idea that John
would accept his prompt assent. But the idea of being an engineer

was ever present. Finally, determined to ascertain if the parties

e

were in earmest, Jervis went to Benjamin Wright, to whom John had

17. Jervis, "A Memoir of American Engineering," p. 40.

19. Jervis, Facts and Circumstances, p. 12..
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already told Nathan Roberts' reply. Having a personal acquaintance
with Judge Wright, the chief engineer, Jervis asked him, if they had
accepted his proposition. Wright replied very promptly, '"If you say
you will go, I say you shall go."zo

On inquiry Jervis found that land sdrveyors were considered
best qualified for engineers. :At the recommendation of Nathan Roberts
he purchased two books on surveying. These John studied in the
evenings, and at such odd times as the weather did not allow team work.

On April 10, 1818, John Jervis started with his target-rod
on his shoulder in a surveying party for Ged?esburg (now Syracuse).
The party consisted of thirteen people, to rank and station thus:
'a‘chief engineer, a surveyor, an assistant engineer,two rodmen, two
chainmén, three axe-men, a packman, a cook, and a teamster. Except
for Nathan Roberts and the teamster, everyone made the journey on
foot. They started in the afternéén and only made seven;mileélthat
day. The road was excessively muddy. They reached Geddesburg in
nge afternoon of the third day and pitched their tents among hemlock
logs and bushes. On the jdurney John occupied his spare time in
studying the target, making himself familiar with the movements and
espeéially with the reading of the figures. The target rod used at
the time was ten and a half feet long.Zl

On arriving at Geddesburg the party immediately organized

for work. The methed of surveying was as follows: The surveyor,

with an eye to engineering skill, would take a course over ground of

20. Ibid., pp. 12-13.

21, 1Ibid., p. 1l4.
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probable water level, then covered with large trees and small woods
of hemlock, cedar, alder bushes, and weeds. He would sight an object
and note its compass bearing. Then, with compass in one hand and
staff in the other he would lead the way through swamp and swale,
still eyeing the obje@t ahead until it was reached.22

One axe-man closely followed him, chopping bark from ad-

Jjacent trees near the line where it was necessary, Two other axe-

men. then cleared the pathway about four feet wide of bushes, weeds and

all obstacles to level sighting. The chainmen followed and checked

the station stakes from the previous survey. At the foot of each
stake a peg was driven level to the surface of the ground, or on
hard earth the heels of the rodman's boots would make a solid stand-

point for the rod to rest upon, so that no variation in the base

would take place between the forward and back sighting. Bench marks
more permanent were the usual standards for level references of
succeeding and repeating surveys, A prominent root of a tree just
under a broad hewn surface would be found by hewing, to rest the rod

- 23
upon, and its level marked on the surface for all succeeding ones,

| The assistant engineer then placed the leveling instruments
intermediate to stations and nearly equidistant therefrom, and
screwed it to a level. The chief engiﬁeer sighted on the graduated

poles of the rodmen; the one in the rear first and then the one in

front, and from their reading would determine the rising or falling

22, William C. Young, '"Reminiscences of Surveys of the Erie Canal
in 1816-1817," Buffalo Historical Society Publications (1909)
XIII, p. 335. Although William Young was in the 1816 survey,
the method was essentially the same two years later in 1818.

Young's paper was presented to the Buffalo Historical Society
in 1866, |

23. 1Ibid., pp. 335-36.




1.
grounds and the variations from a water level by subtraction or
addition, requiring judgment to determine which of these.to perform.24

The surveyor would note the distance at which water courses
and form lines would be crossed; the kinds of timber passed through,
and of the soil, whether it was sand, 1oam, gravel, clay, rock,
stone, swamp, or swale. They sketched surrounding objects as out-
lines for mapping purposes and estimates of costs. The engineer
would note the level of water beds in inference to the water line,
and other changes of general surface intermediate to statioms; and
when openings of bush and woodland enabled, would sight far away
from the line, to determine the general slopes of the surrounding

25
surface.

!

The levels of 1816 were not.only carefully re-examined,
but lateral levels were frequently made on each side of the line,
with a view to improve the location wherever the nature of the
ground Vould permit. The engineers were directed, in addition, to
'placing permanent benchmarks, to place three rows of stakes, the
middle row to mark the center of the canal, and the two outside
rows, which were to be sixty feet apart, to designate thé extremities
of the part to be g}ubbed, wherever that operation was necessary.
Two other rows of stdkes were placed in such manner as to~designate

26
the width of excavation.

24, 1Ibid., p. 336.

25. 1Ibid.

26, Laws ... to the Erie and Champlain Canals, I, pp. 368-69.

\\;:
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The Roberts party 1oca£;&wthe\canal from Geddesburg to
Montezuma on the Seneca River, a distance of about thirty-six miles.
A few days after the party began a severe snow stofm occurred,
falling to a depth of six inches. The storm was followed by high
winds not very agreeable for tent life. As the season advanced
warm weather brought out large %uantities of mosquitoes, which
proved the most serious annoyance, Thsse mosquitoes later proved
a ;eal danger to the construction of the canal.27

Jervis wroﬁe that it was common during the operation to
walk from one to five miles to and from camp to the survey. Roberts
walked along with them. The task was regarded as a necessary and
proper thing. At the preseﬁt day this would be thought rather severe
service, since the days work on the line was contjinuous labor except
for a half hour for dinnero28

At times, when in the opinion of the chief of the party
it was neceséary all young aspirants for the profession of engineering
were required to take an axe, and cut pegs and stakes and clear the
line. Most of them did not relish this job. They régarded it as
an infringement on their dignity, doing the work in a hesitating and
slovenly manner. Jervis had been brought up to work, and did not
regard any honest labor a degradation. He performed his part on

such occasions with the same alacrity as his regular work. John's

readiness on alloccasions gave him favor with the principal, Nathan

27. Jervis, Facts and Circumstances, p. l5.

28. 1Ibid.
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Roberts, while obtaining knowledge in the art he sought.

The target men were allowed and requested to keep a field
book of the ;bservations, and work out the levels so that they
would become familiar with the method of taking the observations,
and the principle of computing the levels. No one was deemed
competent to work the levels except Nathan Roberts. The rodmen
could‘only do this for their own practice, but after a while when
Robeits was occupied in camp on his plans and calculations, he would
allow them to practice with the leveling instrument, John Jervis
eagerly embraced such oPportunities.30

Jervis had prepared himself with a very plain set of
drawing instruments, and on rainy days.employed himself in plotting
the line, and the profile, making such a map as his limited skill
allowed. This practice was of no business value, except for his own
improvement. Roberts made all the maps’that were regarded as
necessary for the business. The practice made John familiar with
the art of plotting lines and profiies which then appeared to him

31
the important things to be 1earned.'

.....

There were sometimes errors by the target men id calling
off the observation. This would be discovered on running the proof
line, which was always carefully done. But the discovery often led
to the necessity of making the second proof, An error of this kind

did not fail to call out severe reproof from Nathan Roberts. As

29. 1Ibid., pp. 15-16.
30. Ibid., p. 16.

31. 1Ibid.
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there were two target men, it was ordinarily impossible to decide to
whom the fault properly rested and both were cautioned against
similér error. Sometimes it was finallf ascertained, the fault was
not with the target men at all. All this was good discipline to
impress on the mind the strict care required in condugting le§els;
much more important on canals than on rail or other roads. Roberts
had a profound sense of his responsibility in establishing a correct
level for the contemplated canal, and this very naturally impressed
itself on the mind of young Jervis.32

The location for the canal was completed to the eaét shore
of the Seneca River, at Montezuma, about July 10, three months from
the day the party left Rome. They had traveled on foot about~eighty
miles., The party returned to Rome where they were broken up, and re-
organized into several small parﬁieé that were assigned the job of
staking out and superintending the work. At this time, or soon after,
the whole‘of the middle section of the Erie Canal waé placed under
coni:ract:.B'3

The whole line of the middle section from Utica to Mon-
tezuma was divided into five parﬁs, to each of which was assiéned an
intelligent, active and vigilant overseer, or assistant engineer, who
had previously learned the use of the leveling instruments. These

engineers were ordered to pass backwards and forwards, within the

limits assigned them; to stake out the width of the grubbing and

32, 1Ibid., p. 17.

33, 1bid., p. 18.
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clearing of the excavation or embankment; and to fix pegs in the
earth showing the depth and width of the bottom of the canal and the
height and slopes of its banks. They were also to watch that no work
was done unfaithfully and to take account of and measure all unfore-
seen obstructions.34

. John B. Jervis was assigned to a party having charge of
seventeen miles of the Erie Canal extending from Canastota, Madison
Counfy, to Limestone Creek, in Onondaga County. The head of the
Party was David S. Bates whose only qualification was that he wag
a land surveyor of good étanding. Jervis during his three months
experience as rodman had become familiar in handling leveling instru-
ments. Since he had more experience with the leveling instruments
than Bates, the principal very readily allowed him to run‘the levels,
The party spent from July to December of 1818 in performing their
duty. At the close of the season for work on the canal, Jervis was
-éent to the quarry to weigh lock-stone for the winter.35

In April, 1819, when the construction season began again
David Bates was charged with more extended duties. Jervis was made
resident engineer of the seventeen mile sectipn_he had worked on
the previous year, at a salary of $1.25 a day and $.50 for expenses,
Jervis at that time was 24 years old. The position and salary were
considered very desirable and lucrative. His only complaint was that

36
he would beemployed only nine months of the year,

34, Laws ... to the Erie and Champlain Canals, I, p. 407,

35. Jervis, "A Memoir of American Engineering,' p. 41. \

36. Ibid. L
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John B. Jervis was not the only youth who had made such

rapid progress on the Erie Canal, There were few engineers in the
United States when the p:ojecf had begun two years previously.
Before going on with the engineering profession of Jervis it is
only proper that a brief history of the canal be presented in order

to show that the Erie Canal was the first great school of engineering

in the United States.




Chapter II

. The Erie Canal School of Engineering

The Erie Canal was the first great school of engineering
in the United States, From it came the men who designed and super-
intended the building of Practically all the canalsg Quilt during
the next quarter of a century, thereafter, and a gré:t majdrity of
the early railreads, When the construction of the canal begaﬂ in
1817 there were no engineers in the country worthy of the name.
James Geddes and Benjamin Wright, two country lawyers, who had done
a little amateur surveying--nothing more--were chosen tp direct the
work of building.the four-foot ditch three hundred sixty-three mjleg
across the State of New York.

| Benjamin Wright and James Geddes were the first gfeat

engineering professors in the United States, Many young men flocked

to them to learn the engineering profession. Among their foremost

Pupils were Canvasg White, Nathanm S, Roberfs, David S, Bates, Holmes

Hutchinson, David Thomas, and Joﬁn B. Jervis. Thesge men réceived
their schooling in the Practical field of Survey and construction,
And, in their turn, these men became the teachers for the second
géneration of Americap engineers,

""Many of the distinctive characteristics of American
engineering," said President Ashbet Welsh of the Americap Society
of Civil Engineers in 1882:

originated with these Erie Canal engineers. We

Practice their methods today. . . . Ag a class

they wrote little. There were then no engineering

17.
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papers prepared, and no engineering societies to

perpetuate them, if they had been prepared. They

were not scientific men, but knew by intuition what

other men know by calculation. . . What science

they had they knew well how to apply to best advan-

tage. Few men have ever accomplished so much with

so little means. 1

Owing to the difficulty of ascending the Mississippi and -
Ohio Rivers during the first decade of the‘Nineteenth Century,
western supplies went by wagon road from the Atlantic seaports.
In England, canals were proving their superiority to the common
road. The chief advantage lay in the fact that a héise could
drag through dead water a load fifty times heavier than on
land. Against this advantage was the greater cost of building
canals and the greater difficulty of surmounting changing levels.
In the North freezing weather temporarily closed canals to traffic,
and in all parts of the country washouts often rendered thgm useless,

1f water transportation was to be achiéved to the trans-
Allegheny.West; the most obvious and best route was a connection
between the Hudson River and the Great Lakeswhere the rise was only
630 feet. Rome, New York, was on the highest land between Lake
Ontario and the Hudson River at Troy. Rome is situated at the head
of the Mohawk River and Wood Creek, the former river running east
and Wood Creek west. There are no hills or mountains in its
vicinity, a plane extends from it on all sides.

In 1791 a survey was made for a canal to connect the Mohawk

River with Wood Creek. Benjamin Wright, who resided at Rome, was

l. Alvin F. Harlow, Old Towpaths: The Story of the American
Canal Era (1926), pp. 299-300,
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su:veying‘new land at the time., He was employed to assist in running
the 1inesland measuring’distances'between certain points in order to
get the correct topogrdaphy of the country. The ﬁext year the Western
Inland Lock Navigation Company was chartered to construct the canal.
Two miles of the ¢énal were completed in 1796, and provided a portage
for navigation between the Mohawk River and Lake Oneida.2

In 1802 the Western Inland Lock Navigation Company.deter-
mined to improve the navigation for six miles along Wood Creek west
from Fort Stanwix (Rome.) The terrain descended twenty-four feet
in this distance making navigation troublesome, Benjamin Wright was
employed as the engineer to make the improvement by building four
- locks.3

After locating and comnstructing all that was necessary for
these works, the company was so well satisfied with Wright's achi;;e-
ments that théy directed him-gg make a survey, ground plan, and
profile of Wood Creek from where the construction of the previous
year ended at Lake Oneida. Immediately on completing the wofk on
Wood Creek in 1803 Benjamin Wright received further direction from
the Western Inland Lock Navigation Company to survey the Mohawk
River from Fort Stanwix east to Schenectady. He was also to submit
a plan for "improving the river in as cheap and economical a manner
as possible, and one adapted to the situation and circumstances of

4

the company.'" Wright performed his duty in 1803 by recommending a

compound of dams, locks, and short canals for slack water navigation

2. David Hosack, Memoir of DeWitt Clinton (1829), pp. 500-01.

3. 1Ibid., p. 501.

a’o Ibido, po 5010
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as the cheapest possible and most useful plan. Unfortunately the
pecuniary affairs of the company never permitted them to carry any
part of the proposed plan into effect.5 .

Another person who was deeply interested in connecting
the waters of the Great Lakes with the Hudson River was Gouverneur
Morris. He was one of the first men to have the idea for this great
waterway. He thought of it and planned it long before anyone else.
During the Revolutionary Period he publicly proposed hii idea; in
1803 he began the agitation in its favor that.culminateé in its
re#lization; and he was chairman of the canal commi ssioners from the
time of their appointment in 1810, until a few months of his death.

The first three reports were all in his pen. Stephen Van Rensselaer,

himself one of the commissioners from the beginning, said,
6

"Gouverneur Morris was the father of our great canal,"

On February 4, 1808, Judge Joshua Foreman proposed a

.resolution in the New York State Assembly for a canal joining the

Hudson River and Lake Erie. After two months debate the Legislature
ordered a survey made of a route from the Hudson to Lake Erie by
way of Lake Ontario and other inland water routes, James Geddes,
was appointéd to make the survey, On January 20, of the next year,
Geddes reported his survey,

New York shied from large scale uhdertaking until 1810,

when those interested approached the powerful, patriotic, and

5. 1Ibid.

6. Theodore Roosevelt, Gouverneur Morris:k1898), P. 295,
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intensely state-conscious DeWitt Clinton. Clinton embraced the

vision of a canal from the Hudson through the Mohawk Valléy and on

to the Great.Lakéé, and made phé dream his -own., He brought'reality
to bear on vague uniettered schemes, doubts, and jealousies. He
acted without pay as commissioner, touring the ground repeatedly,
writing forcefully, and early bécoming'convinced that only a lock.
canal was feasible. He was convinced that Lake Erie, not Lake
Ontario as some wished should form the western outlet of the canal.
In March of 1810 séven commissioners were appointed by the
State Legislature to examine inland waters for the purpose of a
canal. Three thousand dollars was appropriated for their use. The
first canal commissioners were Gouvérneur Morris, Stephen Van
Rensselaer, William North, DeWitt Clinton, Thomas Eddy, P.B. Porter,
and Simeon DeWitt. The commissioners séent the summer of 1810 ex-
plbring'the survey that Jamgs'Geddes had made in the wildermess of |
northern New York. One year later they reported that the distance
was three hundred ten miles from Lake Erie td'the Hudson Riveriwith
a fall of‘five hundred twenty-five feet. They estimated the cost of
construction to be fi;e millioh,dollars on the inclined plane principle.
Their éétimate was only one million dollars off from the fimal cost.
In 1812 DeWitt Clinton and Gouvernmeur Morris went to
Washington, D.C., to solicit Federal aid, but were unsuccessful.
The Madisén administration was busy in a war with England,.and
preparing for the forth-coming election. The campaign of 1812 was a

bitter presidential race between George Clinton, DeWitt's father,
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'and the incumbent, James Madison. The two canal commissioners
could expect little financial help to come-their way.

This refusal was not the first defeat of the New York
canal enthusiast in the national capital. Joéhua Foreman once told
John Jervis that after they had presented their plan and made re-
quest for aid, Thomas Jefferson said to him, "We are trying to make
a canal three miles long at this city, and we have not been able to
obtain sufficient funds from individuals, the étate government and
' the general government to complete it, and now you ask us to aid you

in building a canal three hundred miles long through a wilderness.
7

Preposterous.:’

Not until 1815, after the end of the War of lSlZf did the
canal enthusiasts in New York meet and decide to petition the state
legislature. DeWitt Clintoh'wrote the memorial which not only ;old
why but how the canal should be built, the probable cost, énd the
meaning to thé state and natioﬁ. This memorial was one of hisx
greatest contributiomns to canal history. He was subsequently
elected governor of New York, Unde;'his leadership as governor
from 1816 to 1822 his favorite projecﬁ would be pushed forward with
vigor and nicknamed 'Clinton's Ditch." Whenwthe great value of his
project was realized he was elected for a second term from 1824 to 1828,

On May 17, 1816, the canal commissioners met in New York
City. They agreed to appoint three engineers for the Erie Canal

and one for the Champlain Canal. Each engineer was to be assisted

7. John B. Jervis, "A Memoir of American Engineering,' p. &4l.

&
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by a surveyor and a competentlnumber of hands. The Erie Canal was
divided into three great sections and an engineer was assigned to

each. The western section extended from Lake Erie to the Seneca

EEN

River, the middle section ran from the'Seneca River to Rome, and the
eastern section went from Rome to the Hudson River. 1In the course
of their investigation the commissioners found it expedient to
appoint a fourth engineer to explore and survey the country from
Buffalo to the eastern line of the Holland Purchase, on the south
side of the mountain ridge. They thought that this route might be
preferable‘to the route on the north side.8 Under these orders the
first permanent surveys were made for the Erie Canal.

James Geddes was appointed to engineer the survey df thé
western section of the canal from Lake Erie4to the Seneca River. q ;
Lake Erie is 194 feet above the Seneca River. To provide for this
descent twenty-five locks were needed on the canal line, The lift
of some of these locks was spall owing to the unusual evenness of
the country. At some places there were embankments and deep cuttings
to keep the canal on one level. The major obstacle over which the
canal had to pass was the Genesee River. Two guard locks were needed

9
here.

Benjamin Wright was appointed to engineer the survey of the
middle section of the canmal from the Seneca River to Rome. Between
thése two %laces there was a rise in the line of the canal of 48 1/2

feet in a distance of seventy-seven miles. The topography in this

8. Laws ... to the Erie and Champlain Canals, I, p. 197.

9, 1bid., pp. 222-23.
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section was excellenf for a canal. Lake Oneida bordering the field
or survey, miles away on the north, provided a forty-one-ﬁile summit
level, Afteripassing the sunmit level the waters of Omondaga,
Skaneateles, and Owasco Lakes providé& another long level of thirty
miles. The whole egtent of this section required only six l.oc::ks.l0
The eastern section lies along the Mohawk River from Rome
to the Hudson River. Charles Broadhead was appointed to engineer
the survey between Rome and the Schoharie Creek. He accordingly
leveled over and explored this route. In the course of sevent?-oﬁe
miles between the two points, the canal line descends 132 feet need-
ing sixteen locks to accommodate this fall.ll
Geddes, Wright, and Broadhead made their surveys in the
summer and fall of 1816, When the New York State Legislature met
that winter a bitter debate took place between the pro-canal and anti-
canal factions. DeWitt Clinton using his powerful political influence
forced the Legislature to pass a law on April 15, 1817, for construction
_ - of the Champlain Canal and the middle section of the Erie Canal. Al-
though New York City gained the most from the canal, her delegates
voted solidly against the act im 1817, Within five years after the
completion of the canal in 1825, she overtook Philadelphia as the
leading port in the United States.

New York State needed experienced engineers to prosecute

the work before construction of the canal could begin. There were

-

10. bid., p. 245.

11. Ibid., p. 264.
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no first rate engineers in the United States in 1817. The two

" best qualified men for the job were Benjamin Wright and James Geddes.,
Wright was born in 1770 in Vermont. After studying surveying he

moved to Fort Stanwix in 1789. From his new home on the frontier

he surveyed mucb of the land in Oneida and Oswego Counties in New
York State., In his work for the Inland Lock Navigation Company he
gained little experience as an engineer and canal surveyor. In 1813
he was appointed county judge, and served in the State Legislature as
an active.canal enthusiast. While in this position he was appointed
to make the Erie Canal survey in 1816. .James Geddes had a similar
background. The older‘ of the two men, Geddes, was b.orn in Onondaga
County in 1763. He studied surveying and law in his youth and was
later made a county judge. He made the original survey for the Erie
Canal in 1808, served in the State Legislature, and was also appointed
toA make the 1816 survey. Neither of the two men was a trained engineer.
What knowledge they had was from practical experience. Since both men
were esteemed surveyors, in the profession that was considered the
basis of engineering, they were appointed the chief engineers for the
canals.

Fortﬁnately for the purpose of the Erie Canal, a youth of
twenty=-six years was discovered in the survey of 1816. Canvass White
began his career as a pupil of Benjamin Wright by carrying the target.
When Wright finished his survey White became the surveyor of Charles

Broadhead's party on the eastern section. In the fall of that year

he made a voyage to England on his own account, where he walked over
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two thousand miles along their towpaths studying all the deﬁails of
construction., White returned the ne#t spring in time for field
operations with instruments for laying out ﬁhe canal, plans and models
of a canal boat, and a mind stored with useful information.12 Ben-
jamin Wright said, "To this gentleman I could always apply for counsel
and advice of the difficult case. To his sound judgment in locating
the line of the canal in much of the difficult part of the route, the
people ofvthis state are uﬁder obligations greater than is generally
known or appreciated.”13

. Before construction began in 1817 the summit level was
extended from Rome to Utica. After the summit level was extended,
‘considerable solicitude was felt least the engineers had deviated
from the exact water level. While Benjamin Wright was re-examining
and laying off sections west from Rome along the canal line, James
Geddes was ordered to start at Romebn the canal line, carry a line
to Lake Oneida, then proceed with the level to Lake Onondaga, and
back to the canal line at Salina. When Wright's level had been carried
along the canal line to the place where Geddes had terminated his;
the levels of these engineers,which embraced a circuit of nearly one
hundred miles, differed from each other less than one and a half
inches. This feat brought the two engineers into high repute.14

On June 27, 1817, the first contract was let for the Erie

Canal., One week later, on July 4, ground was officially broken at

o
12, William C. Young, ''Reminiscences of Surveys of the Erie Canal

in 1816-1817," p. 345,

13. Hosack, op. cit. p. 504.

14, Laws ... to the Erie and Champlain Canals, I, pp. 369-70.
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Rome. Samuel Young, one of the canal commissioners in his address

said, 'By this great highway, unborn millions will easily transport
tﬁeir;surplus production to tﬁe shores of the Atlantic, procure
their suéplies, and hold a useful and profitable intercourse with
all the maritime nations of theworld."lc5

Before the close of that.summér of 1817 the fight-of-way
for the new canal was being marked off by five rows of red surveyor
stakes, marching over hill and vale in both directions from Rome.
Fifty-eight miles of canél were placed under contract on the summit
level during the year. This region was almost a trackless forest
withilarge areas of swamp and marshes along the valley of the Seneca
River. Benjamin Wright's son assisted in the 1816 survey. He later
said that he could count‘upon the fingers of one hand the spots of
ground then cultivated along the eighty-six miles surveyed from Rome

16
to the Seneca River.

% The line of the canal was divided into short and convenient
sections before being let to the contractors. The engineers arranged
these sections in such manner that every section, where practicable,
had a brook, ravine, or low piece of ground at each end. In this
way every contractor had the édvantage of draining his works without
interfering with the adjoining contract. -The length of the sections

varied from forty rods to three miles. The contracts were made to

embrace less than would otherwise have been necessary, in order that

15, 1Ibid., p. 371,

16. Noble E., Whitford, History of the Canal System of the State of
New York, Supplement to the Amnual Report of the State Engineer
and Surveyor of the State of New York, 1905. (1906), I, p. 87.
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men in moderate pecuniary circumstances might be enabled to engage

| ‘ 17
in the work, provided they could procure the necessary security.

. The conﬁractors would furnish their own tools and be paid
a-étipulated price per cubic yard for excavation and embankment. It
was believed that under this arrangement the necessary tools would be
much better preserved from injury and destruction than they would, were
they the property of the state, It was also foreseen that a set of
tools in the hands of a contractor who had finished one job would
furnish him with a strong inducement to engage in another contract.
The tools which remained in the hands of an individual after the
completion of any section of the canal might be useful to the repair-
ment of roads ot to the purpose of agriculture. If they were the
property of the State, they would come to little account. In this
manner the canal commissioners promoted free enterprise among thé -

18
citizens of the wilderness.

To prevent deception and fraud in the performance of the
work of excavation and construction of embankments, the engineers were
instructed to employ vigilant assistants to travel frequently'over
the line of the canal. They were to inspect and report on every job
and to insist on a rigid compliance with the contracts, which required
the contractors to complete their contracts and have them inspected

and accepted before they were entitled to payment. Monthly advance

payments were made when the work was carried on in a faithful manner.

17. Laws ... to the Erie and Champlain Canals, I, p. 37L.

18. 1Ibid., I, p. 368.
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I1f any deception was discovered, payments were suspended. Arfange-
ments were also made to fill the canal with water after the com-
pletion of a job, and previous to a settlement with the contractor,
in every plééé where this was practiéable, so that leaks might be
af once discovered and repaired at the expense of the contractor.19

In addition to his abilities as a surveyor and his prac-
tic&l knowledge of construction, Benjamin Wright was a most able
executive; He gathered around him a remarkable group of young men,
all of whom afterwards occupied important positions in the engineering
field. ''Wright never made any plans of importance,' Jervis once said,
"Though he did not draw plans, he was a very sagacious critic of any
presented. He excelled in practical‘judgment."20 Wright made
Canvass White his principal assistant and to him was committed the
duty of preparing plans for the mechanical structures. White de-
lighted in plodding over plans and methods of construction. He
prepared the plan for the locks which, considering the times, was
highly creditable to his engineering skill. He was characterized
by Jervis as having possessed ''the most strict engineering mind of

any of his time." The chief engineer and White worked remarkably

well together, and performed a better service to the canal as partners

21
than either one would have done alone.

The discovery of American cement was another one of the

great contributions of Canvass White to the Erie Canal and American

19. 1Ibid., I, pp. 372-73,
20, Jervis, "A Memoir of American Engineering,' p. 42.

21. Ibid-, ppo 42"430
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life. At the commencement of the works on the canal a proper cement

was needed for the stone work. None had then been discovered in this
country, and a quantity sufficient for the construction of the Erie ;
could not be obtained from Europe without an immense expense. While ;
ih England, White had made inquiries on the subject. After returning
home he began to search for the_substances for cement and to make
experiments. His labor resulted in the discovery of hydraulic

cement in Madison County in 1818 for which he received a patent from
the United States two years later. Even after this cement was made
known to the public; the common lime mortar was used in tﬂe con-

struction of the stone work on the canal owing to a lack of confidence
22

in White's discovery,

Within a year after the origiﬁal discovery of the cement,
it beéan Lo prove its value over the lime mortar. At that time it
came into high repute and was used throughout the whole line of the
canal. The contractors violated the patent of White on his cement
for which he brought suit. After much trouble the State of Néi York
gave him ten thousand dollars for the use of the cement on their
canals.23 Thanks to the original discovery of hydraulic cement by
Canvass White on the Erje Canal, John B. Jervis discovered cement at
Rosendale along the Delaware and Hudson Canal when he was engineer

for this project. White also discovered the rock where the busy

cement manufacturing district of Northampton, Pennsylvania, is now “

22, Laws ... to the Erie and Champlain Canals, II, p. 382. |

230 Ibido’ II, ppo 381-83. '
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located when he was chief engineer of the Lehigh Canal.

Another pre-eminent engineer of Benjamin Wright's class-
room was Nathan S. Roberts. Born in 1776, he moved to Onéida County,
New York, in 1804 where he taught school. He also surveyed land
and sﬁperintended cotton mills. In 1816 he was the surveyor for
Wright's party. From that time until 1822 he was engaged in ex-
plorafory surveys and location work, on the section of the canal
" between Rome and Roehester. He was then placed in charge of éon-
struction from Lockport to Lake Erie. William Young said his
plottings and maps of land surveys were accurate, plainly written
and neatly drawn. 'He seemed qualified for any general business,"
Young added.24

The greatest engineer to graduate from the Erie School
was John Bloomfield Jervis. Jervis had time and health on his side.
The two chief engineers were growing old when the canal was com-
pleted in 1825. Benjamin Wright was fifty-five years old and James
Geddes was sixty-two. Both of these men lived through the next
decade df canal construction serving as expert consultants on many
pfojects. Geddes (l763-1838)ﬁworked on the Ohio Canals and
Pennsylvania System. Wright (1770-1842) was consulting engineer
for the Farmington Canal in Connecticut, the Blackstone Canal in

Rhode Island, and the Chesapeake and Delaware Canal; before the

Erie Canal was completed. He was chief engineer in an advisory

24, Young, op. cit., pp. 344-45,




capacity for the Delawa;e and Hudsqn Canal, the Cﬁesapeake and Ohio ...
Canal, the S;. Lawrence Canal, and the Welland Canal. He also sur-
veyed for some early railroads. Although Wright's list is impressive
in many cases, his assistant engineer did all of the important work,
Wright would better be termed as ''the father of Americanm engineering."
Poor health kept Canvass White from achiéving what properly
belonged to him. He was the real genius behind the construction on |
the Erie Canal. In 1825 he became chief engineer of the Union Canal
in Pennsylvania, but was forced by ill health to relinquish the
position after a year.of service. He was consulting engineer for
the Schuykill Navigation Company, in Pennsylvania, and the Windsor
and Farmington Canals in Connecticut. Later he was chief engineer
of the Lehigh Canal in Pennsylvania and the Delaware and Raritan
Canal in New Jersey. As construction on the Delaware and Raritan
Qanal neared completion he suffered a stroke which ied to his death
in 1834, at the age of forty-four. Given thé life spén of John B.
Jervis, Canvass White might have equaled his achievements, if not
excelled them., Nathan S. Roberts, David S. Bates, Holmes Hutchinson,
and David Thomas also received fame from the Erie School of Engineef;.
Nathan S. Roberts worked on the Pennsylvania Canal System and the
Chesapeake and Ohio Canal. David Thomas built the Welland Canal,
But none of them ever came close to the accomplishments of Wright,

White, or Jervis.

John B. Jervis' real claim to greatness lay not in the

construction of canals, but in his balance between canals and rail-

roads. The decade immediatel§\following the completion of the Erie




33.

Canal in 1825 was the period of greatest canal construction, This

period was also the pioneer decade for the development of the rail-

road and locomotive ih the United States. When the Erie Canal was
completed he went to work for the Delaware and Hudson Canal Company.
This company was the first privately owned company to build a canal
worth more than a million dollars. Most of the canal projects like
the Erie were state financed and owned. While working for the
Delaware and Hudson Company he built the third railroad in this
country and ordered the first locomotive ever used in the United
States. From this time forward John Jervis was constantly sought
as the leading expert on both canals and railroads. In the ninety
year span of his life he devoted most of his time to the engineering
profession. |
The engineering profession was highly respected in the

days of the Erie Canal. The first field duty was that of the
survey for location. The terminal points were usually determined

at the outset of the project. The engineer would settle the inter-
mediate line or at least he would make all necessary surveys, maps,
and estimates of expense, and give his opinion as to the best route.

This method placed a direct respomsibility on the engineer who was

best qualified to meet it, and whose professional reputation was

materially concerned to guard against errors that a future observer

might discover. On his skill and fidelity much depended. The
directors of a railroad or canal company needed good judgment in

selecting an engineer whose experience and skill guaranteed that




the duty would be discharged with ability and fidelity to the
interest of the enterprise.25

The method of constructiom during the early period of
railroad and canél building was to have maps and profiles of the
liné, and plans and specifications of the manner in which the work

was to be done. As soon as these were prepared the work was ad-

vertised for contract and let to the lowest bidder who was con-

sidered responsible for the undertaking. Propositions for the work
received in this way were reduced to contracts providing for payments
at certain rates on the several items. The engineer was made the
inspector and the umpire between the parties from whose decision
there was no appeal in regard to anything pertaining to the contraét;

the manner of performing the work, the measurement and estimate of

quantities provided for in the contract, and the valuation of any
extra work that unforeseen circumstances might call for in the
course of construction. In this method thé engineer stood between
—the corporation and the contractor. Upon his capacity for duties
and fidelity to the parties the system depended. A want 0f con-
fidence could not fail to produce dissatisfaction. The whole system
could only be maintained by the administration of engineers of sound
26
business experience and unquestionable fidelity of character. b

In the early days the engineers were willing to learn from

all sources. Jervis said that the running of lines and levels, was

25, John B, Jervis, Railway Property: A Treatise of the Comstruction
and Management of Railways (1872), p. 44.

26. Ibid., p. 5l.
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well understood at that time; but the mechanical department of en- “
gineering was practically in its infancy. Such matters were freely
discussed with intelligent mechanics, whose skill was supposed to be
useful'in this department of engineering. The plan for a timber

trunk for the aqueducts was prepared and submitted by a carpenter,

Mr, Cady, of Chittenéngo. His plan was adopted in mnearly all the
wood trunk aqged;;ts on the Erie Canal.27

One cause of the success of these engineers may be found
in their freedom from restraiﬁts of political patronage and official
favoriﬁism, and their liberty to choose competent assistants. Jervis
said that whatever may have been the views of men in political office,

it was not regarded proper to interfere with the economical conduct

of business on the canal. In all his seven years of engineering on

the Erie Canal no intimation was given him to look to the right hand
28

or the left for any motive, but the strict interest of the canal.

27. Jervis, Facts and Circumstances, P. 61.

28. Ibid.
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Chapter III

Construction of the Erie Canal

Dexterous with an axe, apt‘and ambitious to learn, eager
to do all and more tﬁan was required”John.B. Jervis advancedvrapidly
in position on the Erie'Canal. Starting as a mere axe-man in 1817
two years later he was made a resident engineer on seventeen miles
of the middle section extending from Canastota, Madison County, to
Limestone Creek, in Onondaga County. This section was a part of
the long summit level on the Erie.

When Jervis took over a good deal of the work had been .
completed. The virgin timber through which the curved line of the
canal had to pass was cut. Irish immigrants were imported to dig
the éhannel four feet deep and forty feet wide. During four months
of the 1819 season between two thousand and three thousand men with
five hundred teams qf horses were employed in constructing the
middle.section of the canal. The work was painfully él&w. Most of
the digging was by pick and shovel. By October the channel was
ready for the test. | |

On October 21, 1819, two and a half feet of water was let
into the Rome section of ghe canal. Some leakage occurred early thé
next morning. When the repairs were completed the Qater level was
increased to three feet for a distance of eighteen miles. The first
admission of water into a canal is always attended with great
solicitude. It is the ultimate test of the accuracy of the levels;

36.
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and affords most important inferences as to the solidity and fidelity

with which the banks have been constructed, and the sufficiency of
1
the feeders.

The following letter written by a citizen of Utica appeared

soon after in. the Albany Daily Advertizer:

. The last two days have presented in this village
a scene of liveliest interest, and I comsider it
among the privileges of my life to have been present
to witness it. On Friday afternoon I walked to the
head of the grand canal, the eastern extremity of
which reaches to within a very short distance of the
village, and from one of the slight and airy bridges
which crossed it I had a sight which could not but
exhilarate and elevate the mind.

The waters were rushing in from the westward, and
coming down their untried channel towards the sea.
Their course, owing to the absorptiom of the new banks
of the canal, and the distance they had to run from
where the stream entered it, was much slower than I
had anticipated. They continued gradually to steal
along from bridge to bridge, and at first only
spreading over the bed of the canal, imperceptibly
rose and washed its sides with a gentle wave.

It was dark before they reached the eastern
extremity, but at sunrise next morning they were on
a level two feet and a half deep throughout the whole
distance of eighteen miles. The interest manifested
by the whole country as this new internal river
rolled its first waves through the State cannot be
described. You might see the people running across .
the fields, climbing trees and fences, and crowding
the bank of the canal to gaze upon the welcome sight.2

It was in this vicinity two years earlier that the first
shovelful of earth was excavated in the construction of this great

work. On October 23, 1819, Governor DeWitt Clinton, Stephen Van

1. "Commencement of Navigation on the Erie Canal,’ The Plough Boy,
December 18, 1819. Reprinted in' Bottoming Out (New York State
Canal Society Publicatiom, October, 1957), II, pp. 3-5. Here-
after cited as '"Commencement of Navigationm,' ~

2. Anon, History of Onmeida County, New York (1878), p. 18l.




l Rensselaer, Henry Seymore, and Benjamin Wright started in a canal
boat from the eastern extrem:ity of the middle section on an excursion
 of curiosity and experiment for Rome. Canvass White, David Bates,
and John Jervis were in their company.3
Amidst the cheers and shouts of almost the whole neigh-
boring population, the ringing of the church bells in Utica, and the
patriotic tunes of a band of music on board the boat began its
journey. The craft was drawn by one horse by means of a rope eighty
féét long of which one end was connected with the wﬁippletree and the “
other end with a hook seéured to the boat at a little distance from
the bow §n the towing-path side. Everybody was surprised to see the
ease with which a single horse moved at the rate of four miles amn hour
drawing a boat with from seventy to one -hundred- passengers on board...4
The boat was built at Rome on a neat “and convenient model
supplied by Canvass White. The dimensions were sixty-one feet long,
eight feet wide, and four feet deep with two cabins fourteen feet long.

5
She was christened in honor of Benjamin Wright The Chief Engineer.

The middle section was essentially completed at the close
of 1819, The accuracy of the levels was ascertained by the most
satisfactory and infallible proof, the admission of water; and boats

6
actually navigated the canal for a distance of seventy-five miles,

3. '"Commencement of Navigationmn,' p. 3.

4, Ibid., p. 6.

50 Ibido, ppo 9-100

6. Laws ... to the Erie and Champlain Canals, I, pp. 440-41,
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' There were some deficiencies found in the work which required atten-
tion in the spring of 1820. The duty of attending to the final com-

7
Pletion of this section was given to John B. Jervis.

In April of 1820 the first voyage was made from the eastern
end of the middle séétion at Utica to the western end at Montezuma
on the Seneca River. This section of the canal was ready for naviga-

tion. A celebration was held on May 20 when two boats the Montezuma

and Chief Engineer made the trip from Utica to Montezuma and returned.

The celebration was attended by Governor Clinton and other important
g |
dignitaries,

On June 1, 1820, "The Erie Canal Navigation Company"
announced that the canal was in operation for the accommodation of
passengers for a distance of one hundred miles. Boats were to leave
Utica every Monday and Thursday morning at 9:00 A.M. The price fog
passengers including board was four dollars.9

After navigation on the middle section began several places
required repairs. It was soon discovered that the supply of water
would not be adequate to the requiréﬁent of an extensive and increasing
transportation. Some time was occupied in repairing breaches, in
strengthening weak places, especially those where the high embank-

10

ments had settled, and in opening several new feeders.

On July 1, 1820, the canal was reopened and tolls were

/7. Jervis, "A Memoir of American Engineering,' p. 43.

8. History of Omeida County, New York, p. 181-82.

9. Ibid., p. 182.

10. Laws ... to the Erie and Champlain Canals, I1, p. 13,
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charged. Three days later, on July 4, the Oneida Chief of Utica met

the Montezuma from Cayuga Lake at Syracuse. A distance of one hundred

miles had been traveled on the inland waterways of New York., From that
time until the ice prevented further travel the sum of SS,i?a was
received for toll on the middle section of the Erie Canal.

In the meantime.the New York State Legislature over the
protest of New York City passed on April 7, 1819, an act authorizing
the construction of the Erie Caﬁal from the ends of the middle section
westerly to Lake Erie and easterly to the Hudson River, The canal \
commissioneré met at the celebration of the opening of the Rome
section at Utica in October, 1819, and decided that sixty-three miles
of the western section and twenty-six miles of the eastern section
should be placed under construction. The distance on the eastern
section extended from Utica to the foot of the Little Falls of the
Mohawk River. This was the most difficult part on the upper Mohawk
above the Schoharie Creek.12

The location of the canal between Little Falls and the
Hudson River caused the engineers and commissioners much solicitude,
Benjamin Wright and Canvass White made repeated investigationé to
discover some route other than that aloné the valley of the Mohawk

River. Their efforts were unavailing, so the commissioners were

forced to adopt a line through this valley until the Cohoes Falls

11. Ibid. (f

120 Ibldoy I’ p' 453.
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were reached. Beyond the falls the canal bore to the south, and con-
forming to a gradual descent of the ground took a direct course to
Albany where the junction with the Hudson River was made, Anoth;;
connection was made with the Hudson opposite the city of Troy. During
1820 the construction of the eastern section was started with a thirty-
mile stretch from the termination of the middle section at Utica
eastwardly along the Mohawk Valley to the town of Minden. From Minden
the survey was continued along the south side of the Mohawk River to
the head of the Cohoes Falls. The engineers put the canal line[from
Minden to Sehenectady in a situation to be placed under contract be-
fore winter. Canvass White was most responsible for this engineering

13 ' |
work and survey.

In the spring of 1821 John B, Jervis was made resident
engineer of a division of the eastern section extending for a distance
of seventeen miles from 'The Nose'" to Amsterdam. This was a much
more difficult duty than he had on the middle section. The principal
difficulties in the construction of‘this section were in the narrow
passes along the Mohawk where the hills crowd ;o the waters edge and
terminate abruptl;. In such a situation it was necessary to construct
the canal either entirely over the river, or partly in the hill and
partly over the river. In either case the foundation must be laid
at the bottom of the river apd the work must be carried up above the
highest floods. The outer slope of the high embankment must also be
secured with a covering of stone to prevent the earth from being worn

away by the rapidity of the current. The magnitude of these embank-

ments, the quantity of the stonme required to protect them, and the

ol

13. Ibido, II’ pp. 16-18. !
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difficult of excavation through solid rock rendered this job the most
expensive of all the undertaking on the Erie Canal. Although there
were several other places along the Mohawk Valley where these con-
ditions existed, most of them were within the scope of Jervis' juris=-
diction. The most difficult place was at ''The Nose.”14His experience
along this section was very valuable when he had to build the Delaware
and Hudson Canal along similar precipices on the eastern bank of the
Delaware River.

At Schenectady a change of location was made after the canal
had been partly comnstructed. Jervis' description of the change shows
an interesting bit of 1ocg1 contention. Schenectady is built upon a
tongﬁe of land that projects from a hill on the south sidg to the shore
of the Mohawk River. West of this tongue of land, the half mile wide
valley of the Mohawk extends for three miles terminating at a hill
feaching to the river. The canai‘was located along this interval of
land with an excavated channel of one to six Qspt in depth. As’the.
line neared the éity, it curved off to the shore of the river, and
passed between the tongue of land on which the city was located and
the river. This made a cheap line to comstruct. The canal was nearly
constructed down the Mohawk Valley, and some work had been completed
along the river shore at Schenectady. This line had been opposed as
being liable to damage from floods.lS

There was much local interest in the location witg some

heated debate among the citizens. One party favored the location as

14, 1Ibid., II, p. 73.

15. Jervis, Facts and Circumstances, cited from Noble E. Whitford,
History of the Canal System of the State of New York, I, PP.

107-108.
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made while another contended for a line though the center of the city
across the elevated tongue of land. At that time it was considered
that the business of the city would center on the canal, and hence
the local excitement. The river route party was led by Governor
Yates; and the town party route by R. Gevins, the proprietor and
keeper of Gevins Hotel.16

The commissioners and engineers were guests at the Gevins
Hotel. Mr. Gevins did not lose the opportunity of influencing his
guests so far as ﬁe could on the question of location. He was very
active in advocating the route through the city which'wouid probably
run near the hotel. At this time a heavy flood occurred in the Mohawk
River raising the water over the banks of the canal and giving great
force to the objections against the river route. The engineers saw
the necessity of some change, either by a new line or expensive guard
locks to protect the canal from simif?fwfloods.l7

This circumstance gave'energy to the GeQins party. Al-
though much work had beeﬁ done, they succeeded in impressing'on the
engineers and commissioners the hecessity of a change in the location.
Gevins was a sagécious man. He finally induced the engineers to run
a new line through the city, and got the canal authorities to vacate
the river line.l8

The day after the decision was made Yates and Gevins met

at the halfway house between Schenectady and Albany. Gevins later

16. Ibid., p. 108. | b
17. Ibid.
18.

B
o
P.
ol
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said to Jervis that Governor Yates called him out privately ;nd gave
him a severe reproof for tﬁe course ﬁe had taken, He called Gevins
an uneasy Yankee that could not be kept still.' Gevins said he took
the rebuke very quietly; knowing that the matter was settled.19

Jervis had the locks at the upper end of the valley taken up,
and the canal banks raised to the corresponding new level. The former
excavation was not filled up, giving the water in the canal six feet
extra depth. The canal sides were suppposed to be water-tight. After
the water was let iﬁ fhe sides were found to be full of holes, like
pipe stems, made by the decay of aqueous roots. There was a good deal
of trouble in securing the banks against this difficulty. In some
cases long courses of sheet-piling were put in, but the method a&optéd
for the most part was to line the sides and-bottom with sand from the
nearby hills. It was not until midsummer 1823 that this section of
the canal was improved as to hold water for navigation.go

This division and the greater part of the section between
Utica and Schenectady was substantialiy completed at the close of
1822, From four thousand to seven thousand workers were employed
during the season on the whole section. By November 15 the canal was
so far finished that two feet of water was admitted sufficient to
navigate light boats nearly sixty miles from Little Falls to the

flats of Scheﬁectady. On the line between ''The Nose' and Schenectady

there was more light porous soil and more stone work connected with

o

19. Ibido ’ po 108-090

20. Ibid., p. 109.
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the embankments of earth than on any other part of the canal., 1In
December navigation byond '"The Nose' wag suspended during the con-
sfruction of a feeder from the Paper Mill Creek, and while the lining
of the canal between '"The Nose' and Schenectady was in progress.21

On February 24, 1823, the canal commissioners reported to
the New York State Assembly that boats had actually passed on the
Erie Canal for a distance of more than two hundred twenty miles. They
added that in the month of April tolls would begin to be received on
two hundred miles of the canal, and that before the end of June the
whole line from Rochester to Schenectady would be navigable, Speed
on the canal was limited to four miles an hour.22

In the spring of 1820 John B, Jervis became well acquainted
with Henry Seymour, one of the canal commissioners, while working on
the middle section of the canal. These two men soon became good
friends. When the middle section was completed both 6f them were

| 23
transferred to construction work on the eastern section, When

navigation b;éan in 1823 eéch commissioner divided his jurisdictiom

of the canal into sections varying in length from twenty to forty miies.
To each of these sections the commissioner appointed a superintendent
whose duty it was, under the advisement of the commissioner, to keep
the canal navigable and in good repair. For this purpose the super~

intendent was authorized to employ men, teams, boats, and the necessary

implements for the repairment of breaches, the enlarging and strength-

21, Laws ,,. to the Erie and Champlain Canals, II, p. 109.

22, 1Ibid., II, p. 95,

23. American Society of €ivil Engineering, Proceedings (October,
1885), XI, p. 111,
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ening of the banks, and other works. The superintendents were held
responsible for the good conduct of the lock keepers; and in case of
their neglect of duty were authorized to remove them,‘and employ other
persons to take their places. They were to take notice of, and report
to the acting canal commissioner all cases of injury done to the canal,
and of abuses committed upon it.24

In the spring of 1823 Henry Seymour appointed John B.
Jervis superintendent of fifty miles extending from the Minden Dam
to the aqueduct across the Mohawk River. This duty was one of
personal value to Jervis. He said, "Hitherto I had been exclusively
engaged in construction, and this gave me opportunity to see the
working of the canal in actual operation, and was highly interésting.
It, moreover, gave me experience in the management of such work."25
In 1823 he did not have exclusive control of this section bécause
some of his brother engineers were more or less occupied in com-
pleting their sections. Jervis received full charge in the month
of September, and remained in full charge during 1824. Benjamin
Wright left for other works during 1823, and was seldom on the canal,
The section of the canmal ﬁnder Jervis' charge was about one-seventh
of the entire line, and more expensive to operate than the general
average.26

Henry Seymour gave Jervis full authority in regard to every

thing relating to the work; making an occasional visit, and consulting

24, Laws ... to the Erie and Champlain Canals, I1I, p. 372.

25, Jervis, "A Memoir of American Engineering,' p. 43.

#
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fully on the wants of the work. There were no politics in the

selection of workmen. John selected all the foremen; and visited them

all twice every week, personally directing them in rég;rd to their work,
No other part of.the,canal exhibited the same economy. In view of

his experience in the maintenance of the canal, Jervis was disturbed

.to see the subsequent expenditures of from three to ten times the

27
amount on later jobs.,

Some of the first work was experimental, of course, and a
small percentage of it had to be corrected or replaced; but most of it
functioned as desired. There were many bridges over the canal line in
this section. The settling of the sanks of the canal in some instances
reduced the height of these bridges. The matter of their elevation
received considerable attention before the work was entirely completed.

- Even after the canal was completed low bridges were a constant danger
on the Erie Canal.

There were other matters which required attention. Portions
of new work were damaged by fresh-lets and by frost. Dams were carried
away, and banks injured on account of the porous character of the soil
of which they were constructed. Many culverts required watching and
repairing from time to time,

In May of 1823 the canal navigation was stopped twenty-two
miles below Little Falls on account of a deficiency of water between
that place and the Schoharie Creek. Under this condition no doubt

remained of the necessity of obtaining a more copious feeder from the

27. Ibid., p. 44.
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Mohawk River. A dam was built at the town of Johnsville to supply

the needed water. While this work was in progress the banks of the
canal were strengthened along the line, particularly near Schenectady.28
The dam was not finished until September, but the canal was opened
between Utica and Schenectady to a limited extent in June.29

Between Schen;ctady and the Cochoes Falls is the most diffi-
cult section of the whole Erie Canal. For a great part of this section
‘the bed of the river flows through a deep ravine. The obstacles were
so great on the south side of the river that the engineers finally
decided to cross to the north side. After passing the most difficult
places the éanal recrossed the river. After mainly trying to find a
suitable location for the canal on the south side, Canvass White de-
cided to try a line along the north side. Finding this side much more
favorable, he recommended crossing the river twice. Benjamin Wright
and James Geddes carefully examined the situation, énd agreed with
White. Accordingly, aqueducts were built, one at a place known as
Alexander's Mills about four miles below Schenectady and the other at
the locality called Fonda's Ferry about four miles above the Cohoes
Falls. The portion on the north side of the river between these two
aqueducts was about twelve miles long.BO

The work on the section between Schenectady and Albany be-

gan in 1822, During that season five locks were completed, most of

the lock pits were excavated, and the materials for the remaining locks

28. Laws ... to the Erie and Champlain Canals, 1I, pp. 171-72.

w29. History of Oneida County, New York, p. 182.

30. Whitford, op. cit., I, p. 106.
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were collected and transported to the places where they were to be
used. Most of the excavation and embankment on this part of the line
'waslwell under progress.31 During the‘1823 season this section was
completed. Water was let into the canal on October 1. There were
twenty-nine locks including two at the side cut opposite the city of
Troy. This part of the line presented a great variety of formidable
and appalling obstruction. In some places it occupied the bed of the
river, and was overhung with lofty precipices which seem to threaten
the existence of the navigation below. At other places the canal was
forced through hills and spurs of rock of more than thirty feet in
height. In its course ravines were filled up to the depth of forty
feet and valleys were elevated'to planes.32

Qn October 8, 1823, the Erie Canal was opened from Roches-
ter to Albany amid great enthusiasm. From that day until the canal
was closed by ice there was only one small breach which obstructed
the navigation for three days. During this period from thirty to
forty boats were frequently seen to pass in the course of twenty=-four
hours. Among the benefits already resulting from the Erie Canal the
commi ssioners showed that the price of wheat west of the Seneca River
had advanced fifty per cent. To appreciate this result it is necessary
to understand that wheat was the chief staple crop of New York State,
and that the largest portion of wheat was grown west of the Seneca

33 : ’

River.

The next year the canal commissioners reported:

31. Laws .+ to the Erie and Champlain Canals, II, p. 111,

32. 'Ibid., II, pp. 172-73.

33. Ibid., II, p. 174.
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None but those who had examined the line previous
to the commencement of the work; who had seen the
rude and undulating surface which it traversed, the
rocks which were to be blasted, the irregular ledges
~filled with chasms and fissures which were to form
the sides and basis of a water=tight canal; the
spongy swamps, and gravel beds, and quick-sands,
which were to be made impervious to water; and in
short, the huge masses of rough materials which
with immense labor were to be reduced to symmetry
and form can duly appreciate the effort which it
has required to surmount these various obstacles. 34
They continued with the execution of the various works on’
this section tested all the experience and skill which had been
previously acquired by the engineers. It imposed the necessity
of constant vigilance in examining and calculating probabilities,
in carefully balancing one difficulty against another, and in
striving to adopt not only the most judicious plans, but the best
mode of effecting them.  The canal commissioners and their engineers
did not hesitate to admit that had this section been commenced
originally while their information of the subject of constructing
canals was merely theoretical, it was probable that the attempt to
complete the canal would either have been entirely abortive or so
imperfectly executed as to have defeated and perhaps postponed for
| 35
a century the accomplishment of the great work,

After Canvass White left the Erie Canal in 1823 and Ben-

jamin Wright became the consulting engineer on many other canals

s,

AN

™~ _the responsibility for the entire eastern section from Amsterdam
‘ 36
to Albany fell upon John Jervis and Henry Seymour. In the latter

part of April, 1824, water was admitted throughout the entire section.

34, 1Ibid., II, p. 173. | o

35. 1Ibid., II, pp. 173-74,

36. American Society of Civil Engineering, op. cit., p. 111,
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In several places the banks had to be raised and strengthened, fences‘
had to be finished, a number of lock keepers' houses had to be built,
and a great number of drains had to .be cut. In addition, a number of
side culverts were required around the locks to comduct thevwater
from one level to another; and the damages throughout the greatest
part of the'section had to be ésSessed, entered on record, and paid.37

Jervis said that because the work was new there were fre-
quent failures. As weak pointsdeveloped they were repaired, and the
work was constantly improved. In many cases it required a good deal
of activity to keep up the navigation. ' This section was maintained
at a cost of six hundred dollars per mile, including a large amount
of work in graveling the tow-path.38

Henry Seymour reported to the State Legislature in 1825
on the organization of the engineering department. He said that from
the beginning the canal commissioners had exercised their powér of
appointing the principal engineers, while the latter were éuthorized
to employ such subordinate and assistant engineers as the service
required, He continued that this mode of organization, if not
judicious, was certainly fortunate. The engineers were able and
efficient men who discharged their duties in a manner highly creditable
to themselves and'satisfactory to the public, Their importance was

terminated by the near completion of the canal, and several of the

principal engineers had accepted employment in the neighboring states.

37. Laws ... to the Erie and Champlain Canals, II, p, l74.

38. Jervis, "A Memoir of American Engineering,' p. 43.
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There were, however, a number of experienced and faithful men still
employed in directing and overseeing the completion of the unfinished
work. These men could be advantageously retained in double capacity
of engineer and superintendent.39

One of these men which Seymour mentioned was John B. Jervis.
Circumstances were working, however, against Seymour and for Jervis.
One of the canal projects that Benjamin Wright had undertaken in
1823 was the proposed Delaware and Hudson Canal. This canal was to
bring anthracite coal from the portheastern corner of Pennsylvania
across a treacherous terrain to New York City. Only two men could
qualify to build thisméanal -=- John B, Jervis or Canvass White.

Since White had ‘already taken the job of chief engineer for the Union
Canal in Pennsylvania, the key position of assistant engineer on the
Delaware and Hudson Canal naturally fell to Jervis.,

In March of 1825 Jervis resigned from the Erie Canal. After
eight years service he left with the unequivocal complement of canal
commi ssioner Seymour.40 By October of that year the western section
of the canal was completed. The grand ma£ch to the sea was ready to
begin.,

On October 26, 1825 the Semeca Chief moved from Lake.Erie

into the new canal. At once a battery five hundred miles long began

to fire. The gunners of Rochester heard a booming in the west and

39. Laws ... to the Erie and Champlain Canals, II, p. 328.

40. Jervis, ''A Memoir of American Engineering,' p. 44.
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pulled their lanyards. The Syrécuse cannoneers sent the sound echo-
ing over the hills to Utica. The valley of the Mohawk gave it a
chénnel toward Albany. Spurts of white smoke crowned the high promon-
tories of the Hudson, and the Catskills resounded with sharp explosions.
Man-made thunder shattered against the columned walls of the Palisades.
The first message ever carried on sound waves from Buffalo to New Yérk
had arrived in eighty-one minutes. The answer was back in Buffalo
eighty minutes later. The whole state knew that by a new channel

Erié water.was running to the sea.

Several boats were in the procession all of them loaded with
passengers containing as many as could safely be allowed. Governor
DeWitt Clinton was standing in the bow of the first boat. He was
well dressed. His feeling exulted»ﬁhe success of the great measure
on which he had for many years staked his reputation and for which he
had contended against fe#rful odds and a determined opposition.41

" When the line of elegant packets reached the ocean Governor
" Clinton took ome of two bright gfeen keys from his boat. Pouring
the water from Lake Erie into the Atlantic, he said, '"May the God of
the heavens and the earth smile most propitiously on this work accom-
plished by the wisdom, public spirit, and energy of the people of the
State of New York and may 2e render it subservient to the best in-
2

terest of the human race.'

The Erie Canal was three hundred sixty-three miles long.

41. Levi Beardsley, Reminiscences: Personal and other Incidents;
Early Settlement of Otsego County; Notices and Anecdotes of Public
Men; Judicial, Legal, and Legislative Matters; Field sports;
Dissertations and Discussions (1852), p. 214.

42. Carl Carmer, The Hudson (1939), pp. 224=25.
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It was constructed at an average cost of twenty thousand dollars a
mile, the total amounting to approximately seven million dollars.

The canal was forty feet wide and four feet deep, and could accommodate
thirty ton barges. There were seventy-one locks between Albany and
Buffalo, of these sixty-six lifted towérd the west and five toward the
east, Sixtéen days were consumed on the average round-trip between

] Albany and Buffalo, permitting the canal boat fourteen trips during’
the season.

Tﬁe Erie Canal immediately provided an all-water route to
the West, thus furnishing an outlet for the bulky products of the in-
terior. The time spent in traveling from Buffalo to New York was cut
from twenty days to eight days, while freight rates dropped from one
hundred dollars to fifteen dollars per ton. Nineteen thousand boats
and rafts passed West Troy oqjthe Erie and Champlain Canals during
1826, Within nine years tolls from the canal had paid off the entire
debt of the two canals.,

Farm produce of western New York doubled in value and that
of the states north of the Ohio River was increased. New York City
doubled its population between 1820 and 1830 and took from Philadelphia
its leadership as the leading port in the United States. Albany,
Utica, Syracuse, Rochester, and Buffalo all grew rapidly. The Great
Lake cities of Buffalo, éleveland, Detroit, and Chicago began to
rival Pittsburgh, Cincinnati, St. Louis, and New Orleans, as the pro-

duce of the Western farmers was drawn through the northern route.

%
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Philadelphia was shocked to find that her cheapest route

to Pittsburgh was by way of New York City, Albany, Buffalo, and
wagon road from Lake Erie.. Pennsylvania in order to counteract the
growth of New York State built the expensive portage system across
the Alleghenies, Many other states began to build canals with each
city hdping to be connected with the next by canal. The canal mania
was on and would not be stopped until the’railroad gained the lead.
T; build tﬁese canals and;railroads the Erie had fathered a new

breed -- the civil engineer.

o
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Chapter 1V
Assistant Engineer of the Delaware and Hudson Canal

Thé anthracite area of Pennsylvania occupies about five
hundred square miles embracing three great regions, the Schuylkill
Valley or southern region, the Lehigh Valley or middle region, and
the northern region including the Lackawanna Valley, Scranton and
Wilkes-Barre. As early as 1808 Judge Jesse Fell of Wilkes~Barre
showed the value of anthracite coal as a heating agent,

The pioneer of the Delaware and Hudson Canal was Maurice

Wurts, a merchant of Philadelphia. During the War of 1812 he dis-

covered coal in the Lackawanna Valley, and hoped to market it. 1In
1814 he selected and obtained control of several thousand acres of
land in this valley for a price of fifty cents to three dollars per
acre. The firyst attempts to market the product in Philadelphia met
with failure. In order to improve transportation Maufice and his
brothers applied to the Pennsylvania Legislature for permission to
improve the Lackawaxen River, a tributary of the Delaware River. On
March 13, 1823, this plea became 1aw.1

| By 1823 the supply.of coal from the Lehigh Valley had so
reduced the price in Philadelphia that the profit would not justify
the transportation. A new market was needed. At that day the city

of New York received mineral oil for fuel from Richmond, Virginia,

Nova Scotia,and England. The rest of their fuel was supplied by wood.

1., H. Hollister, Contributions to the History of the Lackawanna Valley
(1857), pp. 286-90.

56,
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When the original plan was frustrated by the reduced price of coal
Maurice Wurts, in whom the privilege of improving the navigation of
the Lackawaxen River was vested, conceived the project of reaching the
New York market by*a direct canal communication between the Delaware
and Hudson Rivers. With the hope of accomplishing this object William
Wurts began to"exploréfthe route on which the Delaware and Hudson
Canal was constructed, After a superficial inspection he came to the
conclusion that the charactér of the ground and the abundant suppiy éf
- water would justify.the prosecution of the entex:prise.2 On April 23,
1823, the Delaware and Hudson Canal Company was incorporated with a
capital of five hundred thousand dollars i; shares of one hundred
/dollars each to open a communication between the Hudson and Delaware
Rivers.3 .

In the spring of 1823 Maurice and William Wurts secured
the services of Benjamin Wright, chief engineer of the Erie Canal,
and in May of that year instructed him to have a proper survey or
running level carried over the country from the tidewater of the Hudson
River, at the mouth of the Walgill, up the valley of the Rondout, and
thence over to the Delaware River, and thence up the same to the con-
fluence of the Lackawaxen, and thence up the Lackawaxen to a point
as near to the coal mines as possible.4

The first official survey was made by John B. Mills and

Edward Sullivan under directions from Wright. From the survey made by

j2. Ibido’ ppo 290-910

3, Laws ... to the Erie and Champlain Canals, II, p. 609.

4., Noble Whitford, History of the Canal System of the State of New
York, I, p. 732,
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these two men, a map was prepared and widely circulated in the New
York and Philadelphia financial circles. It was a copy of this map
that first brought the enterprise to the attention of one of the most
influential men of the time, Philip Hone. Hone immediately became
interested in the proposition, and his name alone gave assurance to
others that the venture was likely to succeed.5

‘On December 7, 1823, a more thorough survey was begun,
likewise, under the direction of Benjamin Wright. Colonel John L.
Sullivan, builder of the Middlesex Canal in Massachusetts, was em-
ployed to make the survey. Wright's young assistants, John Mills and
Edward Sullivan gave him valuable-aid. One month later they finished
their survey and published their report. A canal four feet deep and
thirty-two feet wide at the surface could be dug for nearly one million
three hundred thousand dollars. They figured the cost of a canal from
the Hudson River to Saw Mill Rift on the Delaware River, and slack=-
water navigation up the Delaware and Lackawaxen to the foot of Moosic
Mountain at Keen's Pond. A railroad would carry the coal over-the
mountain from the coal mine. This eStimgte included an extra five
per cent for unforeseen expenses.6

On April 7, 1824, the New York State Legislature increased
the company's stock issue to one million five hundred thousand dollars,

and empowered the Delaware and Hudson Canal Company to go into the

banking business with fifty thousand dollars of its surplus funds for

5. Edwin D. LeRoy, The Delaware and Hudson Canal, A History (1950),
p. 8.

6. Ibid., pp. 8-10.
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6
unforeseen expenses.

On April 7, 1824, the New York State Legislature increased
the compaﬁy's stock issue to one million five hundred thousand dollars,
and empowered the Delaware and Hudson Canal Company to go into the
banking business with fifty thousand dollars of its surplus funds for
a period of twenty years, if they would begin construction within

Ji
six months of their organization. |

Subscription books for the purchase of stock in the Dela-
wvare and Hudson Canal Company were opened on January 7, 1825, and by
2:00 P.M. that day all of the stoék had been sold. In spite of the
avidity with'which the public subscribed to the stock of the company,
there were still many who doubted the practicability of building a

canal over such mountainous country. The Gazetter, a New York City

newspaper of the time, commented:

A good deal has been said among some Very enter-
prising and intelligent persons about a canal making
an artifical navigation between the Hudson and Del-
awvare Rivers to bring coal of the Lackawaxen, 2 river
in Pennsylvania, €O the New York market.

People, generally, doubt the practicability of the
proposed route from the vague ideas of the mountain
character of the “intermediate country. 8

on March 8, 1825, the firsplBoard of Managers of the Dela-
=) ware and Hudson Canal Company was elected at the Tontine Coffee House
in New York City. Three days later Philip Hone was elected president,

3 and John Bolton was elected treasurer. One of their first acts was to

6. Ibid., pp. 8-10.

7. "Building the Delaware and Hudson Canal,' Olde Ulster: An
Historical and Genealogical Magazine (August, 1910), VI, pP. 233=34,

8. LeRoy, op. cit., PP 13-14.,
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engage the services of Benjamin Wright as chief engineer.

At this time John B. Jervis resigned from the Erie Canal
and took his first steamboat ride from Albany to New York City. Soon
after his arrival in New York he had an interview with Benjamin Wright.
At the insistence of Wright!\&k John had a conference with a committee of
the Board of Directors of the Delawaréand Hudson Company which re-
sulted in his employuient as principal assistant engineer on May 12
with Wright as the chief engineer.lo

Benjamin Wright held the position of chief or consulting
' engineer for several other works. It was understood that Jervis would
organize the engineering force and superintend the general duties of
the service. While he had the benefit of the advice éf the chief
engineer it was his duty to examine the route, make surveys, and
establish the location of the canal. He was aiso to prepare the plans
and specifications of the various structures required for the canmal.
The discussion of all patticulars and difficult situations was, as a
matter of course, referred to the chief engineer for his decision.ll
In receiving this duty John Jervis climbed another rung on the ladder
of success,

To these engineers the managers of the company submitted
the réports of Colonel John Sullivan and John B. Mills, requesting a

critical examination of the line proposed for a canal from the Hudson

River to the coal mines. They were to revise and make accurate esti-

9, Delaware and Hudson Company, A Century of Progress: History of
' the Delaware and Hudson Company, 1823-1923 (1925), p. 23.

10. Jervis, Facts and Circumstances, p. 82.

11. Ibid., pp. 82-83.
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mates in order that the question of prosecution or abandonment of the
project might be decided.12 With these instructidﬁs, the reports and
maps made the previous Yyear, and John'B. Mills, Jervis set odt for the
field of operation. The next day they arrived at Kingston, the eastern
terminus of the proposed canal.13

Mills and Jervis traveled'on horseback from Kingston through
the Mamakating'Valley sixty miles to the Delaware RiQer, and up this
river about three miles to Sawmill Rift. ‘From this point there were
no roads. It was impracticable to travel in the saddle north through
the Delaware Valley. They sent their ho:gés by@wéy of Milford,
Pgnnsylvania, to Mount Morviah on the Lackawaxen(River, a distance 8%
tﬁirty miles; and then proceeded om foot with Eﬁg”examination of the
canal.14

Jervis found the lower ten miles of the Rondout Valley
rougher than the country he had been accustomed to seeing along the
Mohawk River. Although there were serious obstacles on the route be-
tween the Hudson and Delaware Rivers which could bnly be partially
understood by such an examination, the country generally had a
reasonably fair look for a canal. This-part was easy compared to the
Delaware section. On passing up the Delaware River the severe aspect
of the bold steep shores and its rapid gurrent looked very unfavorable,
compared with anything he had seen before as a route for a canal.15

After passing Sawmill Rift the two engineers traveled over

a hill that formed the shore of the river at Butler's Falls, a dis~

nr

12. Whitford, op. cit., I, p. 736.°

13, Jervis, Facts and Circumstances, p. 83.

14. 1bid., pp. 84-85.

15. Ibid., p. 85.
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tance of about one mile. The pPath was about three hundred feet above
the river;» At the time of the examination the ground was covered with
one inch of snow which had fallen the Previous night. The snow made
walking on the steep slanted ground rather difficult, requiring
Jervis and Mills to seize the bushes and limbs of trees for support,
Jervis said:

As we began to descend the hill above the Falls,
we had a fine view of the river below. The bold rocks
rising nearly perpendicular from fifty to two hundred
-feet above the river, the turbulent action of the water
at its base with the general gloom as heightened by the
snovw and the wild surroundings of the scene made an
impression on my mind that fifty years have not
eradicated, It certainly presented a very unfavorable
situation for a canal, and did not fail to impress the
difficulties of the enterprise, 16
The same precipitous shore of the Delaware continued with _
‘modifications to the mouth of the Lackawaxen River, a distance of
séventeen miles. Although no other Place was as severe as Butler's
Falls, at several points they were compelf%d to leave the shore of
the river and follow foot Paths over the rocky ledges. At Meeteck
Falls, in passing alohg one of these paths, Jervis' foot was caught
in a bear trap that was set in the\;EEET//The trap was covered with

leaves and hidden from view. Fortunately, the jaws of the trap caught

the heel of his boot, and no harm resulted. The trap was large enough
to have broken John's leg had it struck him in éhe right place. The
water in the river was at a good rafting pitch. The occasional
;gssage of a lumber raft was the only stir that gave evidence of

17
civilization in this district.

16. Ibid. ’ PP. 85-86 . | Ny

17. 1Ibid., pp. 86-87.
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The Lackawaxen Valley for about fiftégh miles from the mouth
of the rive; presented a bold character, but was less severe than that
portion of the Delaware Valléy described. The remaining ten miles to
the junction of the Dyberry Creek was comparétively moderate.’ They
arrived at the mouth of the Dyberry in #boﬁt eight days fr'om-I(Jlng"ston.l8

Jervis and Mills then proceeded seven miles up the valley
of the west branch of the Lackawaxen to Keen's Pond, the ﬁréposed
.terminus for the canal. This valley from the mouth of the Dyberry was
less precipitous than that of the Lackawaxen Valley below. 1In his
report Colonel Sullivan had terminated the navigation at Keen's Pond,
and proposed a raflroad to carry the coal from the mines in the .
Lackawanna Valley to Keen's Pond. He suggested in his report that he
was of the opinion further examination of the area would show the
practicability of carrying the cdnal from Keen's Pond to the coal mines.
Jervis saw nothing to warrant this suggestion. He supposed it had its
origin in the views of that day on the superior economy of canal
transportation.19

After visiting the‘mines in the Lackawanna Valley they re-
traced their steps, giving special attention to such prominent objects
on the route as demanded more careful attention than they were able to
give on their first examination. John Mills afforded Jervis the aid
he was prepared to give from his experience of the previous year.20

Sullivan's plan was to make -about three-fifths of the work

between the Hudson and the Delaware Rivers through the Mamakating

18. 1bid., p. 87.
19. Ibido, po 87-880

20. Ibid., p. 88.
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Valley a regular canal, and the remaining two-fifths slack-water
navigation. After .reaching the Delaware Valley his plan was mostly
by'loéks and déms forming pools or slack-water for navigation. This
last was a feature of the enterprise which had to be decided before
the work of construction could be commenced., This feature was an
'important matter of the examination, and Jervis made it the subject
of special attention. It did not appear to him that the character
of the rivers was favorable to Sullivanfs plan for slack-water
navigation, The rapid fall in the rivers and their great rise in
time of floods would require great expense in constructing dams,
guard loéks; and guarﬁ banks to protect the navigation of short poolé.
Jervis formed the opinion that an.independent canal would be at least
as cheap and at the same time afford better navigation. Therefore, he
reported in favor of an independent canal as most suitablé.for the
21

enterprise.

Jervis also recommended that the canal be terminated at the
Forks of the Dyberry, instead of Keen's Pond. There was too steep
an ascent from the Dyberry to Keen's Pond. The cost of building
additional locks would be too expensive, and the water supﬁly was not
adequate for such an operation.22

After Jervis returned to Kingston the Delaware and Hudson
Canal Company ordered him to examine as a possible route for its

canal the region from Carpenter's Point at the mouth of the Neversink

River, easterly through Sussex County in New Jersey and Orange County

21. Ibid., Pe. 900

22, 1bid., p. 91l.
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23

in New York, to Cornwall-on-the-Hudson; and to render a report. = The

previous year the people of Newburgh, New'York,Nhad petitioned the
State Assembly to build a canal from their city to the Delaware. On
April 9, 1824, the Orange and Sussex Canal Company was incorporatéd
with a capital of six hundred thousand dollars to open a communication

24 " .
between the Hudson and Delaware Rivers. The Newburgh people proposed

toltunnel the Shawangunk Mountain near Westbrookville, New York, and
_shbrten the distance of the trip between the coal mines and New York
City by at least fifty miles.25 .Jervis explored this route and de-
cided that the tunneling was too expensive. If a second railroad were
built across the mountain, the cost of loading and unloading the canal
boats would exceed the expense incurred by traveling the fi?ty extra
ﬁdles. Therefore, he abandoned the complete idea.

A second examination of the canal line was made by John
Jervis and Benjamin Wright. After making the examination Wright
assented to the views of Jervis. On May 21, 1825, Wright rendered B
a report discussing the route that should be adopted for canal con= |
struction, In it he expressed a clear prefefence for the route that
in actual construction was substantially adopted. Beginning at the
tide-water loék at Eddyville the boats would pass through Rondout
Creek for three miles to the point where the actual canal would begin.

The canal would rise through a series of fifty locks to an elevation

of five hundred twenty-five feet above sea level. It would then con-

23, Delaware and Hudson Company, op. cit., P. 25,

24, Laws ... to the Erie and Champlain Canals, II, p. 609,

25, James S, McEntee, '"James S. McEntee's Story of the Canal,' Olde
Ulster: An Historical and Genealogical Magazine (October, 1910),

VI, p. 295.
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tinue along that level for sixteen miles to the Neversink River
before descending fifty-eight feet through a series of six locks to
a twelve mile level, From the western end of this level, at Butler's
Falls on the Delaware River, the canal would rise to an elevation of
- nine hundred seventy-two feet at its western terminus. Wright also
recommended with a master's confidence the building of a railway as
the final link between the navigation and the mines. He said, ''There
remains then only a good road, or a railroad,--the latter I think will
be preferred."26

The first sixty miles of the canal followed the first major
road in the United States built by the Dutch ééttlers of New York .
State. The Dutch built the '"Old Mine Road" from the famous Delaware
Water.Gap north along £he east side of the Delaware River to the mouth
of the Neversink River and through the Mamakating Valley to Esopus
(Kingston, New York) some one hundred sixty-five years earlier. In
1659 the Dutch west India Company began to search for copper along
the Delaware Valley which led to the discovery of the copper mines at
the Delaware Water Gap. Many Dutchmen had subsequently settled along
this route.27

By an act of April 1, 1825, the State of Pennsylvania
authorized the Delaware and Hudson Canal Company to succeed to the
rights of Maurice Wurts and others associated with him to improve

the navigation of the Lackawaxen River and its branches, provided such

succession was agreeable with the Wurts' interest. Three months later,

26, Delaware and Hudson Company, op. cit., pp. 27-28,

27. C.G. Hines, Hines' Annual, 1908: Fact, Fancy and Romance of the

0ld Mine Road, Kingston, New York, to the Mine Holes of Pahaquarry
(1909), pp. 1-5.
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on July 2, the Board of Managers Agreed with the Lackawaxen Coal Mine
and Navigation Company for the transfer to their company of the mining
properties and canal privileges in the State of Pennsylvania. The
Lackawaxen Coal Mine and Navigation Company received for this surren-
der forty thousand dollars in cash and two hundred thousand dollars
of the Delaware and Hudson Canal Company's stock.28

John B. Jervis needed experienced engineers to help build
the canal. John B, Mills was his only experienced engineer at the
outset of the work. He was piaced in charge of the first party for
the actual location of the canal, commencing his work at tide-water
on the Hudson.29 In Jdne James S. McEntee joined Jervis on the
Delaware and Hudson Canal. McEntee knew Jervis previously. He had
started out as an axe-man on the Erie Canal in 1819 at the age of
nineteen, and had helped Jervis during the 1821-22 season on the
difficult section between Amsterdam and ''The Nose.'" Later he had
helped to superintend on the eastern section of the Erie.30

Mills and McEntee were.the only two qualified engineers
that Jervis had when construction began in July. But as time went
on, he was abﬁg to improve their service by men who developed
sagacity and showed themselves able to take higher places than they
wvere first called to fill. Tﬁo such men were James Archbald and
Horatio Allen. These two were sent to Jervis from the Delaware and

Chesapeake Canal by Benjamin Wright, Later in the year Jervis ob-

tained the services of Portus R. Root, who had several years experience

. —

28, Delaware and Hudson Company, op. cit., p. 26.

29, Jervis, Facts and Circumstances, p. 96.

30. Nathaniel B. Sylvester, History of Ulster County, New York
(1880), p. 204.
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on the western section of the Erie Canal, and John T. Clark, who had
experience on the eastern section of -the Erie.B; In 1826 Russell
Lord‘completed the seven-man team of engineers for the Delaware and
Hudson Canal.32

John H. McAlpine was another valuable assistant to whom Jer-
vis intrusted the machinery department. McAlpine introduced his son,
William, to Jervié; and requested that he should be placed in one of
the engineering parties., William McAlpine was then about sixteen years
old, He was a light, active, and pleasant bdy. Advancing from station
to station, he was many yeérs in_Jervis' employ; always manifesting
capactiy, industry, and fidelity.  Jervis said, '""He was one of my most
esteemed assistants."33

On July 13, 1825, near the present towq of Summitville,
-Sﬁllivan County, New ¥ork, Philié Hone turned the first shovelful of
earth in ghe construction of the Delaware and Hudson Canal. Later the
same month the first contracts for construction of sixteen miles of
the canal known as the "Summit Level'' were signed.34 Horatio Allen
was made resident engineer of this section.35

Active work under contract began at once. In alletter to

the editor of the Independent Republican, Goshen, New York, a corres-

31, Jervis, Facts and Circumstances, p. 96.

32, McEntee, op. cit., p. 300,
33. Jervis, "A Memoir of American Engineering,' p. 49.

34, LeRoy, op. cit., p. lé4.

35, Edwin B. Callaway, History of and Documental Proof that the
"Stourbridge Lion' was the First Locomotive to Turn a Wheel on a
Railroad on the Western Hemisphere (undated),p. 14. Hereafter
cited as Edwin B, Callaway, Stourbridge Lion.
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pondent in Montgomery, New York said:

for the canal.

I have just returned from a visit to the Hudson
and Delaware Canal., There are about 1,000 men em-
ployed already, and increasing daily. The contractors
appear to be men of business, and their mem are civil.
I was gratified to see the mamagement of the contractors.
They have their rules and regulations, which if any
trespass they are immediately discharged. They are
prompt in their payments, and give from $12 to $14 per
month for good hands. The engineers are busily engaged
in establishing the linme. It is @xp@cted that the

‘whole line from the Hudson to thé Delaware will be

under contract by the first of November next, and that
the canal between these rivers will be finished in the
course of next season. 36

Rensselaer Schuyler took a contract to build thirty locks

first lock from Chittenango, Madison County, New York, where Canvass

White had discovered a deposit in 1818. Within a few weeks of the =~

day the first sod for the canal was turned the engineers noticed a

close similarity of the rocks at High Falls to that at Chittenango,

and determined to ascertain its value and adaptability. A quantity

was blasted out, burned in the forge at High Falls, pounded to the

necessary fineness, and thoroughly tested. To the delight of the

engineers it was found to be of the finest quality, superior to anmy

natural cement then known. Here was the material needed right upon

the spot.

37

No more cement would have to be brought from Chittenango.

Immense deposits of cement rock were also discovered near

ﬁhe town of Rosendale, several miles east of High Falls. The quarry-

36.

37.

Edward H. Mott, ""The Antiquarians' Story of Anthracite,' Inde-
pendent Republican, Goshen, New York, February 16, 1918.

”Bullding the Delaware and Hudson Capnal.'" op. cit., pp. 235~

He transported a quantity of cement to the site of the

L
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ing, burning and grinding of cement began in earnest the next spring.
John Littlejohn took a contract to furnish all that was needed in the
construction of the canal. This was the cement later known as Rosen-
dale which supported a great industrial district in the Rondout

| 38 |
Valley.

On November 7, 1825, the route of the canal through the

Rondout Valley for a distance of sixteen miles was settled, and on

December 6 the last contract was let for construction between the

39
Hudson and Delaware Rivers. The line between the two rivers was

divided into four maip division?. James S. McEntee was appointed the
resident engineer of the Rondout Creek section extending twenty miles
from tide-water at Eddyville to Ellenville. He also had charge of
the construction of the docks at Rondout.40 John T, Clark was
appointed resident engineer of the Ellenville section extending about
eight miles from Ellenville to Phillipsport. -The ascent in this
section was very steep. There were fifteen locks within three miles
at Phillipsport raising the canal level about one hundred fifty feet,
Sixteen miles of the Summit Level from Phillipsport to Cuddebackville
were given to Horatio Allen early in the summer. Four canal reser-
voirs were built in the mountain on the north side of the canal to feed
the Summit Level, Portus Rootvwas appointed resident engineer of

the Neversink section extending from Cﬁddebackville to the Delaware

River. With the exception of six locks &t the eastern end this

38. Alphanso T. Clearwater, The History of Ulster County, New York
(1907), p. 358.

39, Delaware and Hudson Company. op. cit., p. 32.

40, Sylvester, op. cit., p. 204.
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section was one continuous level.

DeWitt Clintomn, Governor of New York, in his annual message

delivered January 1, 1826, referred to the Delaware and Hudson Canal.

%,
He said:

The whole extent of this proposed work is about one
hundred fourteen miles., Sixty-three miles are already
under contract and in a state of considerable progress.
More work has been performed on it than was done on the
Erie Canal the first year, although the latter was be- |
gun much earlier in the season. This communication will
be very important for the supply of anthracite coal and
other useful minerals, lumber and other products of the

~ fertile regions with which it will have connection, &2

On January 7, 1826, Philip Hone resigned from the presidency
&
of the Delawafe and Hudson Canal Company. He had been elected the
Mayor of New York City, and felt that his duties as mayor would pre-
vent hfm from doing justice to the camal company. On January 21
Hone was made a permanent member of the board of managers, and John

Bolton was elected the second president of the company. Hone kept

a very active interest in the company's affairs throughout the rest
43

of his life.

The Kingston Advocate reported twenty-five hundred men and-

two hundred teams at work in the spring of 1826, and added that more
44

were needed. John B. Mills was ordered to locate the canal north

along the eastern bank of the Delaware River from the mouth of the

41, Letter from John B, Jervis to Russell Lord, 1826, in the collec=-

tion of Emma Jane Weale, Port Jervis, New York. Hereafter cited
as Weale's Collection.

42. Mott, op. cit., February 16, 1918.

43. Delaware and Hudson Company, op. cit., p. 32, .

44, LeRoy, op. cit., p. l4.
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Neversink River to the mouth of the Lackawaxen River. Russell Lord
and James Archbald were rodmen in his party.45

In order to guard against drought, of which the summer of
1825 had furnished a ﬁarning, Jervis deemed it advisable to bring
the Neversink River into the western end of the Summit Level. This
added thirty thousand dollars to the original estimates. It gave a
continuous summit level of sixteen miles to the canal, supplied water
in descending towards both the Hudson and the Delaware Rivers,
lessened the descent to the latter river twenty-two feet, and re-
duced thevascent the same number of feet.46

Work on the canal was pushed with full force throughout
the 1826 construction season. On November 25, 1826, thg eastern
terminus of the Delawafe and Hudson Canal was opened with a joyous

celebration. John Bolton, Maurice Wurts, John Jervis, and James

McEntee were the honored guests on board the Morning Star. The boat

entered the tide-water lock at Eddyville and followed the flat smooth
surface of the Rondout to the third and fourth locks. After the
officials inspected these works and gave a few remarks the boat re-

turned to the starting point. The Ulster County Sentinel in dis-

cussing this event four days later said that "the water is now filling
in the canal from the eastern termination to the summit level of the

Delaware River--a distance of thirty miles--and the whole line of the

45. Letter from John B. Jervis to Russell Lord, 1826, Weale's
Collection.

46. J.A. Clark, The Wyoming Valley, Upper Waters of the Susquehanna

and the Lackawanna Coal Region (1875), p. 137.
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47
eastern section is expected to be completed in less than two weeks."
On March 14, 1827, Benjamin Wright resigned as the chief
engineer of the Delawaré and Hudson Canal Company. Wright recommen-
ded that John B. Jervis succeed him in the position.48 Jervis had
gone over the complete route thoroughly, and had recommended some
changes from the original survey which saved the company money. He
had organized an engineering force of ambitious young men whb had
met every expectation, and had carefully inspected their work.
On the same day that Wright resigned the company appointed
~ Jervis chief engineer at a salary of four thousand dollérs yearly{
The most difficult part of the construction lay ahead. The canal
had to be built from Butler's Falls on the Delaware River to its
westerp terminus on the Lackawaxen River, and the railroad had to be
built across the Moosic Mountain from the terminus of the canai to thé
coal mines in the Lackawanna Valley. After surveying for the railroad
Jervis ordered the first locomotive to be used in the United States
from England. He hadbone of his foremost pupils, Horatio Allen, buy
;he locomotive; and run it onvthe railroad. These three projects plus

the final details of construction would keep John B. Jervis busy for

the next three years.

47. "Building the Delaware and Hudson Canal." op. cit., pp. 25/-
64 .

48. Delaware and Hudson Company, op. cit., p. 42.




Chapter V

The Canal Port of Jervis

After John B, Jervis was made chief engineer in March
of 1827 the engineering force was rearranged. James McEntee was
appointed resident engineer and superintendent of the nearly com-
Pleted canal from the Hudson River to the Delaware River. It was
his duty to maintain navigation on the canal after each section was
‘completed, just és Jervis had supetintended the eastern section-of
the Eri; Canal. He was also given the job of building the docks at

1

Rondout. McEntee held this position from 1827 to 1830,

Work continued on this section throughout the spring of

1827. On July 4, 1827, the Kingston, New York, Plebian published an
2
article stating that water would soon be let into the canal, Water

was let into the canal during the first week of July, 1827, and
~@ppropriate celebrations were held along the line of the canal. It
was soon found that the banks'were too porous to hold a boating. head
of water and several of the locks were imperfect., It was not until
September 15 that the first freight, a raft of pine lumber consigned
to Theron Steel of Kingston, was shipped from Warwarsing.3
Along the line of the canal artificial ponds or basins
were built for regular stopping places to load and unload merchandise.

These basins were also largely utilized as locations for the con-

struction of canal boats. They were named for important men in the

1. Nathaniel Sylvester, History of Ulster County, New York, p. 204.

2. Edwin LeRoy, The Delaware and Hudson Canal: A History, pp. 14-15.

3. 1Ibid., p. 15.
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service of the Delaware and Hudson Canal Company. Honesdale and
Phillipsport were named for Philip Hone, Port Jackson for President
Andrew Jackson, Port Benjamin for Benjamin Wright, Port Clinton for
Governor Clinton, Boltoﬁ ﬁasin for John Bolton, and Port Jervis for
John B, Jervis.

The company planned to make a basin at the place where the
c&nal turned from the Neversink Valley into the Delaware Valley. At
that time this area was mostly farm land owned by Stephen St. John,
Wilhelmms‘Westféll, and Moses Cuddeback. The name Port Jervis was
given to this basin during the summer of 1827 while that portion'of
the canal was in process of construction. James McEntee said that a
number of people, aCéidentally gathering at a blacksmith's shop, were
discuséing the subject of a name for the placé. It had previously gone
by the name of Carpenter's Point, although that particular locality was -
in reality a mile below the basin where the Neversink River empties
into the Delaware River. McEntee said that during the;discussion a
Mr. Valentine, happening to arrive on the scene, was asked to suggest
a‘name. '"Call it Port Jérvis,” he said, '"'in honor of John B. Jervis,
the chief engineer of the canal."” It has since borne that name.4 Jer-
vis said that he knew nothing of the proceeding until it was publicly
announced. ''At that time the place had very little to give importance
to the name, but the natural position was beautiful," he added.S

Stephen St. John came to this locality in 1819, and bought

a quantity of land on the flats including an old stone house at

Germantown. The house had been burned during Joseph Brandt's raid

4, James S. McEntee, '"James S. McEntee's Story of the Canal," p. 296.

5. Letter from John B. Jervis to Russell Lord, 1882, in the collection
of Port Jervis Free Public Library, Port Jervis, New York.
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through the Delaware Valley in 1779, and rebuilt in 1793. John
Jervis was the guest of St. John when in the area, and frequently
stayed in this house.6 St. John was the first Yankee to settle
among the Dutch landed proprietors in the valley. .He was the first
collector for the canal at Port Jervis, and was the agent of the
powder company in supplying the contractors in the Delaware Valley
with blasting powderf7

In 1828 the main part of Port Jervis including a part of
'Gefmantown was owned by Wilhelmus Westfall. When the compan;£had
completed their canal to Port Jervis they were desirous of purchasing
all this iand. They offered Westfall four thousand dollars for it.
The company said that if it could not buy this land, it wéuld not
lbuild a basin for constructing canal boats or make Port Jervis a
stopping place. Westfall fihally decided to accept the offer. The
coﬁpany executed their part of the agreement.8

The canal company planned and mépped Port Jervis on libéral
lines. It established the port as its central point with a boat yard
and dry dock for the building and repairing of boats. The coﬁpany
planned the new Main Street nine rods wide. This street from the
canal to the tavern at the great oak tree made possible the barking \
of a double row of the great logging and timber wagons on either side

with a free central driveway. It provided land for a free public

school, three churches, and a public play ground. Main Street from

6. Ibid,

7. William H. Nearpass, ''Judge Nearpass Tells of Early Canal Days
and the Bringing of the Erie to Port Jervis,'' The Port Jervis
Union, March 16, 1923, Hereafter cited as The Nearpass Story.

8. 'Forty-six Years Ago--Port Jervis Then and Now,' The Evening
Gazette, Port Jervis, New York, April 14, 1874,




the canal to and around the great oak tree became the first race
‘track in the area. This street also became the parade and drill
ground.9 The land which was purchased by the company remained in its
possession for two decades until the Erie Railroad was built to the
¥

village.

Port Jervis remained an active canal village for nearly
" twenty years. In 1846 a citizen of the area said that the port was
a small village on the canal where it first approaches the Delaware.
It was located one mile north of Carpenter's Point and the junction
of the Neversink and Delaware Rivers. The village owed its population
and impdrtance to its position about midway between Honesdalé,
Pennsylvania, and Kingston, New York,‘the two terminals of the Delaware:
and Hudson Canal. There were five stores in the village; three taverns
in spacious buildings; one three-story grist mill;gthree churches, a
Dutch Reférmed, Baptist, and Methodist; and oné large school house.
Coal and lumber were sold in considerable quantities. A mail route
from Kingston, New York, to Milford, Pennsylvania, and to Philadelphia
passed through the village.lo

John B, Jervis had the deciding influence in bringing the
New York and Erie Railroad (present day Erie Railroad) through Port
Jervis and up the Delaware Valley. Although he was never the chief

engineer on this project, he made important decisions which affected

the railroad and the canal village of which he was the godfather.

9. William L. Cuddeback, Deerpark: The Delaware and Hudson Canal
(1928), pp. 12-13. |

10. Russell Headley, The History of Orange County, New York (1908),
ppo 209"100 ‘




8.
‘The New York and Erie Railroad Company was chartered in
1832 to build a railroad from Piermont-on-the-Hudson through the
southern counties of New quk to Dunkirk on Lake Erie. The con-
struction of a railroad of such length over a country, much of it

broken, hilly and forbidding, was a herculean task that not onmnly
’ 11

required ''faith and'wqus,”'but a large expenditure of money.

The railroad applied to the New York State Legislature
for financial aid. Wishing to learn the comparative advantage of
canals and railroads the Assembly on February 23, 1835, addressed a
resolution to the canal commissioners. They requested a-peport on the

relative charges for transportation, and an enumeration of articles
12

that could be better carried by rail than by water.

The commissioners selected Joﬁn B. Jervis, Holmes Hutchin-
son, and Frederick C, Mills to investigate the subject. In submitting
their report to the Assembly on March 14, 1835, they said:

It is believed that it will not be difficult to
show that the expense of transportation on railroads
is very materially greater than on canals. In addition
to this, there are other important considerations in
favor of camals.,

A canal may be compared to a common highway upon
which every man can be the carrier of his own property,
and therefore creates the most active competition which
serves to reduce the expense of transportation to the
lowest rates. The farmer, the merchant, and the manu-
facturer can avail themselves of the advantage of carry-
ing their property to market in a manner which will
best compute with their interest. 13

In summarizing their report the engineers declared their

11, Levi Beardsley, Reminiscencesg, pp. 403-04,

12. Noble Whitford, History of the Canal System of the State of
New York, I, pp. 142-43, |

13. 1Ibid., I, p. 143,
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opinion that canals, in general, had decided advantages over rail-
roads, saying:

We may, however, be permitted to state what appears
conclusive from the facts presented that canals on the
average have thus far cost less than railroads both in
their construction and repairs.

In regard to their relative matters as affording
the means of transportatiom.... We find the relative
cost of conveyance is, as 4.375 to 1; a little over
four and one-third to one in favor of canals. This is
exclusive of tolls or profits. 14,

New York State loaned the New York and Erie Railroad
company three million dollars credit to expedite the construction
of the road. The bill was debated in the State Senate for several
days, and was passed by a small majority on April 20, 1836. Omn that
day Levi Beardsley, a strong advocate for internal improvements, closed
- the debate, He said that it would be only a few years before a rail-
road would be carried up Lake Erie, uniting with some one or more of
the railroad routes to the Mississippi. Beardsley believed that
within fifteen years this would be accomplished, and that within ten
' l
years there would be a continuous and unbroken communication by rail- |
!

roads and steamboats from New York City to St. Louis. He finished

his speech by saying, 'Is it extravagant to believe that before

another thirty-six years expire we shall not only have an organized
state government beyohd the rocky mountains with important commercial }
cities, but a communication by steamboat and railroad to the mouth of

15 | ;.'
the Columbia?"

14, 1Ibid.

15. Beardsley, op. cit., pp. 407-8. Beérdsley was exceptionally

accurate in his prediction., The first railroad to reach Chicago |
was the Michigan Southern and Northern Indiana in 1851 built by J
John B. Jervis., The first to reach the Mississippi River was

another Jervis project, the Chicago and Rock Island Railway, in
1854. The year 1869 completed the railroads march from sea to sea.

, »
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In 1843 when the construction of the New York and Erie Rail-
road reached Middletown, New York, a disagreement arose concerning the
course of the route across the State to Binghamton. One group wanted
to build a high viaduct across the Neversink Valley near Cuddebackville,
and to run the railroad through the hills of Sullivan County to the
Delaware River. A second group wanted tb build a steep grade down the
Shawangunk Mountain and to run the railroad up the Delaware Valley
from Port Jervis.16

John B, Jervis was chosen as chairman of a comnission of
seven to decide the route question. Jervis writing to a resident of
Port Jervis in March, 1882, said that the only important service he
had with the Erie Railroad was as chairman of a commission to decide
the question of location between Middletown and Binghamton.17

The commission appointed Jervis chairman with authority to
conduct all necessary surveys. After surveys, maps and estimates had
been prepared the commission in a body made an examination of both
routes. They met with bodies of citizens, and listened to their argu-
ments. During this journey most of the commissioners were very
reticent as to their opinions. They left Binghamton and proceeded in
a body to Utica. On the way much incidental discussion took place.
Jervis formed the Board of Utica, and took the first informal vote

before any definite discussion took place. Four of the commissioners

voted for the inland Sullivan County route and the other three for the

l6. The Nearpass Story.

17. 1bid.
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18

Delaware Valley route.

jon was then open for discussion. He

Jervis said the quest

saw that it would require decided effort to get a majority for the

river route. He entered into the discussion of the merits of the

n one of the commissioners

river route. After several hours discussio

inland route changed his mind. On

who had informally voted for the

taking the regular vote, fou

The commissioners then assigned Jervis

and thrée for the inland route.

When the Legislature met the friends

the task of writing the report.

inland route had a report from the minority, and used vigorous

slature approved the majority report,
19

of the
efforts for that route. The Legi

and the Delaware River route was adopted.

The chief officers of the'New York and Erie Railroad were

very jealous of Jervis. They knew nothing of his opinion, nor did he

think it proper they should know until it was officially announced.

sly to such a degree that Jervis felt under

They manifested their jealou
confidence in any jmpartiality. Jervis said, "It

was in my mind a clear question of engineering and one, 1 was satis-‘
the Erie Railway.' When they

20
on the village of Port Jervis,

fied, very important tO the success of

rvices he had rendered

not appreciate the se
“ 21

is judgment as an engineer.

in simply acting on h
e

18. 1I1bid.
19. Ibid.

20, The Erie officials called the lone station on the flats below the
canal port "pelaware.'' The village grew between these two places,

and could have been called either Delaware OT Port Jervis.

271. The Nearpass Story.
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If the inland route had been chosen, the railroad would have
crossed the Neversink Valley in the neighborhood of Cuddebackville;
and the latter village might easily have changed places with Port
Jervis in the matter of grthh and prosperity. The name Delawa;e
did not long survive its introduction. Public sentiment and changed
views on the part of the Erie officials géve the name Port Jervis to

the railrocad station. The idea of keeping up two rival villages was
22

abandoned,

The Erie Railfoad was completed to Port Jervis on December
31, 1847. Four years later, in'1851, an excursion train bearing
President of the United States, Millard Fillmore, Senator Daniel .
Webster, andkﬁhé.directors of the company officially opened the
railroad. Their train reached Port Jervis on May 14, 1851.23 Even
after all these years Port Jervis was called a village'only by
courtesy. It was not a village, but simply an unincorporated district
of the town of Deerpark subject to town government.24 .

On July 20, 1853, the village of Port Jervis applied to.
the Court of Sessions of New York for incorporation. The application
was accompanied by a necessary survey and certificate of election.
The first election was held on August 9, 1853.25 John Bloomfield

Jervis had a permanent namesake. The canal had created the name, and

the railroad brought the event to pass.

22, Herman Lytell, Story of the Delaware and Hudson Canal: Materials
for a History of Port Jervis, New York (1937), 11, p. 280.

23. The Nearpass Story.

24, "From Hamlet to City," Port Jervis Union, July 29, 1907,
y raion y

25, 1bid.




Chapter VI

Defying the Dangerous Delaware

The section of the Delaware and Hudson Canal from Sawmill
Rift to its western terminus was not started until thé spring of 1827
because the company was unable to get the necessary cash for con-
struction, On March 10, 1827, New York State loaned the company five
hundred thousand dollars in the form of special certificates of stock,
bearing five per cent interest and redeemable at the pleasure of the
State afterAtwenty years., The company was required to give a first
mortgage on its entire lands and privileges in both states, and all
premiums on the saie of stock were to be repaid to the State for the
common school fund. The company was also authorized to raise the sum
of three hundred thousand dollafs in addition upon second mortgage
security. The Sfate loan insured the coﬁpletion of the enterprise.l

The original act of incorporation of April 23, 1823, éalled
for slack-water navigation from Sawmill Rift on the Delaware River to
the western terminus. When New York increased the corporate stock a
year later from five hundred thousand to one million five hundred
thousand the company was also given the privilege of building a canal
along the Delaware Rive; within New York from Carpenter's Point to the
mouth of the Lackawaxen.2 ‘On February 9, 1826, Pennsylvania authorized

the company to construct the locks on the Lackawaxen ''of such dimensions

as they should deem expedient, provided they were of sufficient capacity

l. Ndble E. Whitford, History of the Canal System of the State of New
; York, I, pp. 741-42. -

2. Ibid., pp. 733-34.

83,
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to pass boats, arks and crafts at twenty-five tons burthen." If the
size of the locks was smaller than eighteen feet wide by sixty-four
feet long, the method of construction had to be by canal and not by
giackdwéter navigation; and the feed water from the Lackawaxen had to

-3
be discharged into the Delaware at the mouth of the former river.

Jervis assigned John B. Mills the tésk of locating the canal
up the Delaware and Lackawaxen Rivers. By the spring of 1227 he had
located the canal as far as the Narrows of the Lackawaxen.

The contracts for the Delaware section and the Lackawaxen
section as far as the Narrows were let in March of 1827, Thirteen
locks would have to be built on the Delaware River, and twenty-two
locks on this section of the Lackawaxen. On Apfil 25 Maurice Wurts,
as agent, feported that thirteen additional miles beyond the Narrows
were signed, bringihg the caqal to within seven miles of Keen's Pond.'
The signed contracts called for the completion of the canal by July |
of 1828.5 I

Construction of the canal through the wide flat valley of

the Neversink River and the upper Rondout Creek was an easy matter

compared to the undertaking along the shores of the Delaware and

e

\\

Lackawaxen Rivers where the mountains dropped abruptly to the river's
edge and numerous cliffs rose abruptly out of the river. 1In those

- days before the invention of dynamite blasting was a slow, laborious, =

3. 1bid., p. 739.

4. David Torrey, Memoir of Major Jason Torrey (1885), pp. 101-02.

5. Delaware and Hudson Company, A Century of Progress, pp. 36-37; Edwin
D. LeRoy, The Delaware and Hudson Canal, pp. 15~16,
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and continuous process. It took hours, sometimes days, to drill by
h;;d one hole which today could be finished in half an hour or less.
The steel or irom rods which were then used for drilling were far be-
'low;present day standards of hardness. They reduired frequent i
shérpening. When the blasting hole was finally ready it was filled
with black gun powder and an uncertain fuse made of twisted paper
saturated with saltpeter. The hole was then plugged with not-too-
moist clay. When all was ready the "blower'" lit the fuse and ran to
safety hoping, if the fuse did not sputter out, it would fire the pow
der within a reasonable time. Many lives were lost when a charge
hung fife only to explode when the "blower" feturned to relight it.6
At the foot of Hawks' Nest Cliff the mountain walls rose

a sheer three hundred feet out of the Delaware River. The engineers

built the canal wall forty feet directly above the river bed and as

close to the base of the cliff as possiblg. A similar problem pre-
sented itself at the Narrows of the Lackawaxen where "the raftsmen

| years before had blasted away the sixteen foot falls. Here the canal
also was built along a sheer rock wall and the embankment was built
upon a cribbing of heavy timbers to a height of thirty feet above the
river. This place is called the Narrows because the Lackawaxen boils
through a narrow gorge no more than forty feet wide.7

At the mouth of the Lackawaxen River a dam six hundred feet

long was built across the Delaware River to transport the canal boats

6 P LeRoy’ OE ° Ci t ey p [ 16 ..

7. 1Ibid., pp. l6-17.
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by slack-water from Pennsylvania to New York. It was necessary to
qake a sluice in the dam one hundred feet long and three feet deep to
provide passage‘for the lumber rafts. The sluice was filled with
flush plank supported by brackets to hold the water during canal
navigation, and were removed during the rafting season. Twentylyears
later this dam was replaced_by the Delaware Aqueduct, one of the first
steel cable suspension bridges built by John A. Roebling. This bridge
is still used for automobile transportation.8

A mile above the Narrows at the @outh of the Tinkwig Brook
the Lackawaxen River make a sharp ''L" turﬁ. To have followed the
river would have made it much too difficult for navigation of the
.boats. A new channel was dug for the river. The canal embankment
was built across the mouth‘of the Tinkwig, and its water diverted
into the main channel of the canal. A basin or iake was created by
this hazardous undértaking, and was known upﬁand down the canal as
the "Poolpit." The rumor that this basin had no bottom was widely
believed. Actually, the old river bed was from ten to sixteen feet
lower than the’bed of the néw channel. As the canal neared completion
in 1828 the embankment holding the new river channel gave way for a
considerable distance, c;using a flash flood. This was the oppor-
tunity for which the hostile raftsmen were waiting.,9

| The raftsmen and the canal company were never on friendly

terms. The Delaware and Hudson Canal Company had imported many ''wild

Irish" to work for seventy-five cents a day. The records are not

8. Ibid., pQ Sl.

9. Ibid., p. 17,




87.
specific as to the maximum number of men employed on the Lackawaxen
section, but onme account states that over six hundred men were at
work all winter (1827-28). The nﬁmber.of Qild Irishmen dﬁring the
spring and summer of 1828 undoubtedly exceeded that figure by a wide
margin, and large barracks fqr housing these men were built near
Paupack Eddy (Hawley, Pennsylvania). These Irishmen soon became the
tercor of the countryside. They were beyond control of the local
authorities. They fought with the other iaborers and among themselves,
but their main enemies were the~raftsmen and lumbermen upon whose
domain they were encroaching.10

Manvfor man these two .factions were an even match, and
. their dislike‘was mutual. The raftsmen in particular}thought they
had a real grievance against the canal and all those connected with
it. The dam being built across the Delaware River below the mouth
of the Lackawaxen and the feeder dams on the Lackawaxen itself would
interfere sefiously with the navigation of their rafts. They con-
tended that the water drawn from the river';o fill the canal would so
reduce the river level that rafting would be impossible. The canal
itself, they thought, would put an end to, or at least seriously
injure their business. This would have been a severe blow to many
people, for during the late 1820's on the average of seven million
feet of lumber was rafted down the Lackawaxen each ye.ar.11

After the flash flood at the "Poolpit'' the raftsmen lost

no time in presenting to the Pennsylvania Legislature their claims

A

10. 1Ibid., pp. 1l5-16.

11. 1Ibid., p. l6.
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that the Canal Company had violated its charter. They said that the
canal embankments were inadequate, and that the Delaware dam was im-

properly constructed so as to make rafting unnecessarily dangerous.

The Legislature conceded that "some individual losses had been sus-

tained" because of the break, and as a result the Canal Company was
obliged to settle the claims of various raftsmen.12

The western terminus of the canal was not decided upon
until late in 1827. The original recommendation for thé terminus
was Keen's Pond, seven miles above the Forks of the Dybgrry and Lacka-
waxen Rivers. John B.lJervis had recommended that the canal end at
the latter place in his report of 1825. About 1800 Jason Torrey
bought four hundred acrés at the Forks of the Dyberry. In addition
to the general interest taken by the citizens of Wayne County,
Pennsylvania, in the construction of the canal and railroad, Torrey
took a strong personal interest in the location of the western
terminus of the canal.,13

At this time the Forks of the Dyberry was a dense forest
of overgrown hemlocks and other trees., Jason Torrey cleared part
of his land in 1826, and erected a building for the engineers. In
order to bring on a decision in favor of the:Dyberry Forks he pro-
posed to the company that if the head of the canal should be located
on his land, he would give to the company a half intere;t in the

14
entire village plot which would be located there.

12. Ibidoy ppo 17-180

13. Torrey, op. cit., pp. 98-99.

14. Ibid., p. 101,
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In the spring of 1827 men were sent to work at Dyberry |
Forks. The chopping and burning of logs was tﬁe order of the day.
On:August 13, 1827, John Bolton and Jason Torrey signed a formal
contract whereby it was stipulatgd that the head of thé canal shoﬁld
be located on Torrey's propéfty, and that the canal company should
be equally interested in the village plot with him. Bolton and
Torrey laid out the village.15 Washingtoﬁ Irving later named the
village Honesdale in hopor of Philip Hone.

In September of 1827 the Board of Directors of the Dela-
ware and Hudson Canal Company refused to approve the coﬁﬁract signed
by Bolton and Torrey. At the saﬁe time they decided to locate the
head of the canal on a tract of land adjoining the Torrey property
on the south. This land had :ecently been purchased by Mr. Wurts,
and conveyed to the canal company. This breach of faith caused a
sg%it in the relations'between Torrey and the company. The boundary
between his land and that of the company was arraﬁged by them to be
"a line running across the plain from East to West through the middle
of the court house square and precisely between the legs of the bronze
statue on the soldiers' monument there.”16

In the report to the stockholders concerning the activities
of 1827 the éompany said, "It is determined, after much reflection and
examination, to stop the canal at Dyberry Forks and from thence to
construct a railroad'to the coél mines, a distance of fifteen miles

nearly." This same report states that fifty acres of land owned by
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Jason‘Torrey and William Schoonover were given to the Delaware and

z
;

Hudson Canal Company by these farsighted land owners, who retained

a like quantity for themselves "in consideration of the benefits to
| 17
accrue to the land which they retained."

With the coming of the canal now a certainty, a group of
citizens from Wayne CoUﬁty gave serious consideration to the possi-
bility of comstructing a branch canal up the Dyberry to a péint as .
near the headwater of the Lackawanna River as possible. They con=-
fidently expected anmother canal would shortly be built up the Lacka-

wanna to meet their camal. Their plans never went beyond the
18

v
b

diséussion stage.
During the early days of the canal the managers of the

canal company were'ever hopeful that New York State would build a

branch canal up the Delaware River from the mouth of the Lackawaxen

to bring to their can%} the freight of western New Qork. On

February 7, 1824, Colonel John Sullivan presented a letter to the

commissioners, stating that he had seen a letter addressed by Philip

Hone to one of the mine proprietors, expressing a dispositidn on the

part of the commissioners to receive any communication relative to the

canal. He said he was induced to lay before them further considerations

that could not be brought into his report of the preliminary survey,

By the further improvement of fourteen miles of the Delaware River

above the Lackawaxen the company could extend navigation for a hun-

17. LeRoy, op. cit., p. 15.

18. 1Ibid.
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dred miles westward, and still better results could be obtained by
connecti;g with the Susquehanna River. As to the probéble success of
a canal, he stated England at that time possessed twenty-six such
canals, all financially suc&;gssful.l9

It would seem that the managers of that period, not satis-
fied ﬁith the work in hand, were already turning their attention to-
ward 4 western extension of the enterprise. They wanted to take the
canal beyond the mouth of the Lackawaxen, up the valley of the Deiaware
to where that river approaches to within twelve miles 6f the Susque-
hanna at the great bend of the létter river. This locality was within
the State of New York. A charter had been secured from the Legislature
giving authority to improve the navigation of the Delaware and Susque-
hanna Rivers within certain.counties in New York and to connect them
by a canal or railway. Although this project was placed in the hands
of a different set of commissioners who were to organize the Delaware
and Susquehanna Canal Company, it is not to be doubted that the
- Delaware and Hudson Canal Company was in full control of the enter-
prise.20

On October 26, 1826, John Mills began a survey and examination

for an extension of the canal westward from the mouth of the Lackawaxen

up the Delaware on the New York side as far as Deposit, sixty-eight
miles. Judge Wright stated that the survey was made by the request and

at the expense of the company, and was part of an important plan of

19, Whitford, op. cit., p. 734.

20. 1Ibid., p. 738.
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connecting navigation between the Delaware and Susquehanna Rivers at
a point in Delaware and Broome Counties, New York. No stone of value
for cutting was found along the line and the lock estimates were, there-
fore, based upon a wooden living backed by rough walls. The connecting
link followed up the valley of Oquago Creek, passed through the summit
of the dividing ridge by a tunnel one mile in length, and descended
along Johnson's Brook to the Susquehanna River near Bettsburg. The
tunnel, eighteen feet in diameter and lined with brick,was estimated
to cost three hundred thousand dollars. The six hundred ten feet of

21

ascent and descent were to be overcome by inclined planes.

Benjamin Wright's comments on submitting this survey to the
managers on January 3, 1827, are of unusual interest. The rugged
handwriting and the clear vision of this able engineer reveal a mental
grasp of transportation problems as they then existed, Wright had
traveled over the proposed route in June and October, 1826, and had
personally examined the entire line. He said:

. This excursion satisfied me that nature had

formed a valley from the foot of Otsego Lake to

the western part of Steuben County, 220 miles;

where a canal could be formed at comparatively

small expense; where many towns and flourishing

villages are already seen; and where a few more

years will show a dense population. The project

of an extension up the Delaware, thence over to

the Susquehanna, and thence through the valleys

of the Susquehanna and Tioga is only second in

importance to that of the Erie Camnal. 22

This main line was only part of a great scheme of internal

22, 1bid., pp. 740-41.




93,

improvements by lateral canals which Wright felt

sure would hereafter be executed along the valleys

-0of the Unadilla; the Chenagno and its branches; )

from Owego to Cayuga Lake; from Newtown (now b

Elmira) to Seneca Lake; and from the branches of |

the Tioga River to Canandaigua Lake; thus opening

communication with the Erie Canal for exchange of

production peculiar to each. 23

To Wright the increasing trade on the Erie Canal and the
throng of boats even then passing upon it so soon after its com-
pletion proved that not many years would elapse before that canal
would be unable to accommodate the traffic of the growing western
states; He believed that the fifth year after the finishing of the
Ohio Canals would see the limit of tonnage capacity reached. The
“southern line would relieve this pressure. He considered that locks
passing boats of twenty-five or thirty tons would accémmodate an even
greater amount of tonnage than those of the Erie Canal, if the boats
were made to fit them, In England he said it was well settled that

24
narrow boats for canals were decidely preferable, He concluded by
saying that 'this proposed canal will open a week earlier and close
a week later than the Erie Canal. 1Its route will be shorter and the
25

cost of transportation comnsequently cheaper.'

Construction of the Delaware and Lackawaxen sections of

the canal were pushed throughout 1827 and 1828. John.B. Jervis in

23. 1Ibid., p. 741.

24, Ibid. g

25. LeRoy, op. cit., pp. l4-15,
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thércapacity”of‘chief engineer went over the canal line to inspect the
work several times. He had placed Horatio.Allen, Russell Lord, and
John Clark on this part after they had completed their othéf séctions.
On Octob;r 16, 1828, the packet boat‘Oréhge left Rondout with many
important people'qn béard bound for Honesdale. The Orahge appears to
have been the first boat to navigate the entire canal. Upon its |
arrival at the new settlement of Honeédale the passengers were éccorded.
an elaborate welcome by the local citizens under the leadership of .

26
Jason Torrey.

Philip Hone was not among the passengers on the fifst packet.
He was far too busy to spare the timeAto travel by canal bgat, but
he did arrive éf Honesdale by stage coach on October 28, 1828. He
went to inspect the coal mines at Carbondale aﬁd later wrote id his
diary, ''The supply of coal ié inexhaustible and of superior quality.”?7
After viewing the gravity railroad he began the return trip to New
York City on horse back along the tow-path of the canal. He was
greatly impressed by ''the stupendous rock work' at thé Narrows of the
Lackawaxen and the dam at the mouth of the Lackawaxen.28

 During the winter of 1827-28 a quantity of anthracite coal
had been hauled over a hastily finished wagon road through Rixe's Gap
to Honesdale, Late in November, 1828, there was a suffi;ient quan-

tity on hand to load ten small boats with ten tons each, and start

them on their history making voyage to tidewater. The first four boats

26, 1Ibid,

27. Allen Nevins (ed.), The Diary of Philip Hone: 1828-1851 (1927),
I, p. 6. |

28, LeRoy, op. cit.,.p. 21.
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were called Superior, United States, Company Boast #2, and the
29 |
Oliver H. Perry.

As this little squadron passed through the'yarious locks |
"and towns, toasts were drunk to -- and by -- the captains and their
crews in celebration of the great event. When the boats neared the |
end of the canal the Kingston band came out to meet the flotilla,

boarded the Superior, and ”accompanied it to Rondout amidst the

' The ten boats arrived at Rondout on

playing of appropriate airs.,'
December 5, 1828, and were greeted by volleys of musketry fire in : |

'salute by the assembled militia. After a brief parade many speeches

were made in honor of the event., The orators of the day made many

fabulous predictions of the future prosperity of the canmnal. Few, if

any, of those present that day realized how far short of the actual |
truth these seemingly fanciful predictions fell. No one there could . |
| |

foresee that the canal would be completely inadequate to carry the i
50 | #?s
|

‘quantity of coal later demanded of it.

.On the same day that the ten canal boats arrived at Rond-

out their cargo of coal was transferred to the sloop Toleration,
the same ship which four years before had brought the first sample F ?

of "Lackawaxen Anthracite' to New York City by way of Philadelphia,

R

£

The Toleration arrived in New York five days later, on December 10,

and part of the cargo was sent without delay to the Western Hotel on

Cortland Street where a grate had been preparfd to demonstrate the
h I

30. 1Ibid.
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3

great advantages of coal over wood. Later another grate was set up
in the company's offices on Wall Street. A part of the first hundred
tons to reach Rondout was shipped to Albany for use by Governor Mar-
31
" tin Van Buren and members of the Legislature who had been so helpful.
On December 20, 1828, the Albany Argus printed the follow-
ing article:
The public scarcely seems aware that a canal
108 miles in length commencing at tidewater, near
- Kingston, and terminating at the forks of the Dy- -
berry in Pennsylvania has been completed since
October--and this great work has been accomplished
principally by the enterprise of an individual
- company. The first squadron of boats loaded with
coal arrived at tidewater om the 5th instant. Fifty
tons have been consigned to Messrs. Townsends of

this city which will afford our citizens an oppor-
tunity to test its quality. 32 |

The Delaware and Hudson Canal had been constructed and its
original purpose fulfilled, " The Wurts brothers, Philip Hone, John
Bolton, and John‘B. Jervis were well pleased by the accomplishment.
The final completion‘of the canal also fulfilled the 'Legend of

' James McEntee said that many years before the

Lock Twenty-two.'
canal was even a dream an old man of that unsettled neighborhood was
crbssing from a settlement on the east side of Stony Kill to a settle-
ment on the west side. As he stepped upon the body of a tree which
formed a bridge over the brook, he saw coming toward him from the

opposite side a boat the deck of which was crowded with well dressed

ladies and gentlemen. They had music and were dancing. A festal air
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f prevaded the old man's apparent vision. He became alarmed at the
unwanted spectacle and returned to tell the incident to his family and

friends, He gave them a minute description of the boat and passengers,

|

Q\.
and the directiom in which it came. The canal as surveyed'and located

was almost identically in the course of his phantom boat across the
33

flats. | |

The canal was one hundred eight miles long, from thirty-two
to thirty-six feet wide at the water line, and twenty feet wide at
the bottom, The minimum depth of watef was four feet, and dgsigﬂéd
for boats carrying cargoes of not more than thirty toms. It was
taken across the Rondout by means of a stone aqueduct supported by
two archés, and across the Neversink by a wooden aqueduct two hun-
dred twenty-four feet long supported on stone piers. There were iﬁ
addition ten other smaller aqueducts of varying lengths, all of wood

34
supported by stone abutments.

From the Hudson the canal ascended for thirty-five miles
through a series of fifty locks to a point near Phillipsport at an
elevation of five hundred‘twenty-five feet, and then followed a level
course for sixteén miles to the Neversink River. After that it
descended fifty-eight feet through a series of six locks to the twelve
mile Port Jervis level. From the western end of this level ;t Butler's

Falls on the Delaware River the canal rose to an elevation of nine

hundred seventy-two feet to its terminus in Honesdale. Originally

33, James S. McEntee, "James S. McEntee's Story of the Cahal,"
pPP. 292-93.

34.' J.M, McAndrew, History of Hawley, Penngylvanig (undated), pp.
9-10; LeRoy, op. cit., p. 22. |

oy
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there were in ;ll one_hundred nine lockslwith an average of eight to
twelve feét}per lift., Sixty of these, on the Kingston-Port Jervis
section, were of hammered stone, the balance being "composite,' or
with chambers of wood backed by stone walls. Each lock'wgs seventy-
six feet in length and nine feet in width. The early boats could be
no larger than seventy feet in length and eight feet seven.inches
in width.35 The'waﬁer level in the?canal was maintained by a series

and system of feeding inlets from streams. Stop-locks and waste weirs

regulated the flow of water. The heavily frame timbered stop-locks,

‘raised by machinery, were of strength to withhold the force of the

flow of water in either direction. Watchmen in continuous employ
36
controlled the inlets and outlets. The original cost of the New
| 37

York section was $1,424,994, and the Pennsylvania section $612,128.

In his address to the Minisink Valley Historical Society

S

on February 22, 1928, Dr. William L. Cuddeback paid special tribute
to the builders of the canal. He said:

The vision, the foresight, and the daring of the
promoters and projectors of the canal were most un~
usual. The goal of their ambitions was momentous for
that period. The genius and judgment of their con-
struction engineers were tested to the limit as they
crossed, above flood level, the Mongaup River at Mon-
gaup and the Neversink River at Cuddebackville and yet
received by gravity their waters through feeders to
maintain the water level of the canal. They snatched
from the rocky bottom of the Delaware River miles of
the bed of the canal, blasted from the rocky base of
the Hawks' Nest Mountain. The whole project was
stupendous.

35. Ibid.

36, William L., Cuddeback, Deerpark, p. 1l2.

37. E.M. Ruﬁtenber and L,H, Clark, History of Orange County, New
York, p. 117. |

38. Cuddeback, op. cit., p. 12.







Chapter VII

America's Third Railroad

#

When Benjamin Wright submitted his final report on the
route of the Delaware and Hudson Canal on May 21, 1825, he
recommended the building éf a railroad as the }inal iink between
the navigation and the coal mines. He said, '"There remains then
only a giod road, or a railroad--the latter I think will be pre-
ferred." From the date that ngght submitted his report
recbmmending the railroad the canal company seems ﬁever to have
had the possibility of ifs construction absent from their minds.

On April 5, 1826, the Pennsylvania Legiélature authoriz@d con-
struction of the railroad from the coal mines to the canal at the
Forks of the Dyberry on the West Branch of the Lackawaxen, or to
Belmont and the Eastern Turnpike on théﬂWalleﬁpaupack. The coﬁpany
could choose between the two routes.2

On March 14, 1827, John B. Jervis was appointed chief
enginéer of the canal=c?mpany when Benjamin Wright resigned. Jervis
immediately organized his engineerihg force for the construction of
the Delaware and Lackawaxen sectionsof theicanal} With this duty out
of the way he was ordered by the canal company on April 4 to survey
and locate a railroad route from the proposed terminus of the canal

3
to the coal mines at Carbondale.

1. Delaware and Hudson Company, A Century of Progress, pp. 27-28.

2., David Torrey, Memoir of Jason Torrey, pp. 97-98.

3. Delaware and Hudson Company, op. cit., Pp. 42«43,

99,
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At this time the Quincy Railroad in Massachusetts was the
only railroad in operation in the United States. It waé built to
convey granite from the Quincy granitz quarries four miles to.a
shipping port on the Neponsett River. In.July Jervis made a visif
to Boston with the/single object of ascertaining what he could learn
from the Quinéy Railroad which had just been put in operation.5

A few railroads had been comstructed and operated by
stationary power in the mining districts of Europe. In England a
railroad similar to the one planned over the Moosic Mountain from
Honesdale to Carbondale had been built, This was the Hetton Rail-
road extending seven miles from the town of Sunderland on the River ,//
Weir to the Hetton Collieries. The Hetton Railroad, completedAin | //
1822, overcame an elevation of eight hundred twelve feet, and was
operated by fixed engines upon inclined ;1anes. It had locomotives
on the levels; a single one of which had drawn ""a train of twenty-
four chalder wagons containing ninety tons of coal,? and in.é day

six hundred tons. The force of gravity was also used. An article

~on this railroad was.published in the Franklin Journal late in 1825,

and in a Philadelphia daily newspaper'in January, 1826, together with
a view of the locomotive and the train of chalder wagons. What effect
this réilroadkhad on the managers of the canal company is hard to

6
determine.

4, David Stevenson, Sketch of the Civil Engineering of North Amerlca
Comprising Remarks on the Harbors, River and Lake Navigation,
Lighthouses, Steam-Navigation, Water-Works, Canals, Roads, Rail-
ways, Bridges and Other Works in that Country (1838), p. 238.

5. Jervis, Facts and Circumstances, p. 104,

\
.

6., Alfred Mathews, History of Wayne, Pike and Monroe Counties,
Pennsylvania (1886), p. 234. |
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Most of ﬁhe machinery that had been put into operation was
of English origin. Jervis said that the machinery was sufficiently
described in books that he was able to procure. He was not satis-

4@;ed with these plans, They appeared toﬁim too cumbérsome in tﬁeir

- works, and did'not secure the convenience of operation necessary to
the best economy.7 Jervis.worked on the sur;ey and plans for the
railroad throughout the summer and fall of 1827.

On OctobeerA; 1827, John Bloomfield Jervis submitte&‘a
report to the Delaware and Hudson Canal Company which was one of the
great pioneer documents in raiiroad history. No report of this kind

| had ever BefOre be%P prepareé in the United States on railroads. The
total absénce of precédent forced him to present a complete argument
for and against every method that he proposed to employ. The report
is a long document, and discusses in great degail a number of mattérs
that are too technical for present;tion here.

In 1827 there were engineers who believed that the ''single-
rail railroad''was likély to be ihe form of construction that the
world would adopt. The early pages of the report are devoted to a
discussiqn of the possible advantages of a single-rail railroad.
.Jervis' conclusion on this subject was that those advantages would
not appear in the work contempiated. He recommended the adoption of

9
a double-rail railroad.

7. Jervis, Facts and Circumstances, p. 105.

8. Delaware and Hudson Company, op. cit., p. 43.

9. | Ibid. ‘ .
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At this time there was no railroad in the United States,
either in operation or under construction, longé; than ten miles;
and so new were railroads in England that few standards had been
" arrived.at as to dimensions or materials. In making his'recommenda-
tions Jervis was constrained almost to prove each statement he made.
A page or more is devoted ﬁé the dimensions of the cars, and to such
questions as whether these cars should have iron or wooden wheels.,
So early in the history of railroading was this report prepared that
even iron rails had not come into use. In regard to rail material
Jervis said, "I presume no other will.be thought of for the contem-
~ 10
plated work than the timber rail capped with iron plates."
After a long discussion of the most durable methods of
roadbed construction and track laying then known, Jervis considered
the question whether the irom plates to cap the rails should be maée
or rolled or cast iron. He stated that the comparative durability of
cast and rolled iron for réils is a subject on which "there is a great
diversity of opinion among English engineers.” The plates of the
Quincy Granite Railroad were of rolled iron. Partly for this reason
and partly because ''rolled iron will have the advantages of few
11
joints,'" he gave it preference,

The elevation of the summit of the Moosic Mountain between

Honesdale and Carbondale is eight hundred fifty-eight feet. On this

—
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10,

ll'o Ibido, ppo 43"440




! | 103.
ascent from Carbondale to the summit of the mountain John B. Jervis
regafded the use of horse power as out of the question, His atten-
tion was dirééﬁed to steam power by stationary engines., Inasmuch as
the expense for attendance would be essentially the same for large
or small engines, his first survey sought a location at which the
whole ascent cbuld be gained by three inclined planes. Since this
‘was impossible in view of the topography of the country, he recommended
| dividing the ascent among five inclined planes. Each plane would have
an ascent of frbm one hundred twenty to two hundred five feet,
separgged by short lines|of level of moderately deélining road. Under
this plan all the planes except one would have had an ascent of onme

12
foot in twelve.

For hauling cars up such inclined planes at that time ropes
were generally used in England. It was estimated that if they were
adopted it would requfre a rope six inches in circumference to sustain
a strain of four thousand pounds. Jervis believed that chains would

| 1
be more durable in service, and recommended them, ’

In respéct to the application of the power of statiomary
engines to the sheaves, the location of friction rolleré at proper
distances on the planes to sﬁpportgthe chain, and the estimate of the

cost and expense of the necessary machinery and engines for providing

such steam power; the recommendations of this report were full and

12, 1Ibid., p. 44.

-
o
-
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13.
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~careful in a high degree. For these purposes Jervis recommended five '
stationary steam engines at a cost, inclusive of the expense of pro-

| - 14 |
curing water, of $24,500 in all.

For the descent from the summit to Honesaéle and to retard
motion on the steep descending grades, Jervis proposed a simple, curious’
contrivancé of sails connected with the gearing to hold the cars to a
low and safe velocity, Three descendihg planes on this portion of the
road were proposed. For the nearly level distances between the planes
the use of steam locomotives was advocated. According to Jervis there
would be about eleven miles of such almost level rogdbed: The pro-
posal to use steam locomotives as tractive power over these distances
, | 15 "
is of the highest interest.

In September, 1825, George Stephenson ran the first success-
ful locomotive in the world onbfhe Stockton and Darlington Railroad,
an English coal mine road. No general traffic had been carried by
this means of transportatioﬂ. A great controversy existed in England
over whether this type of power could be used for pasgsenger service.
The Stephensbn locomotive was not yet perfected, and there was no
such contrivance in the United States. Nevertheless, John B. Jervis
recommended that seven locomotives of six or seven tons be obtained

16

by the Delaware and Hudson Canal Company for use on their railroad.

Jervis frankly confessed that he had no idea of the cost of

14, 1Ibid., p. 45.

15. 1Ibid.

16, 1Ibid.
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the locomotives. The data he has was only approximate. He gave a
scovering estimate for the seven of $12,600, and added a further
amount fof the cost of locomotive fuel, attendance and water. These
q
additional amounts reached to $41,30 per day for the seven engines
considered as a lot, In recommending iocomotive power at this date
Jervis felt the necessity of advancing the strongest reasons. He
gave an elaborate COmparisbn between the cost of horse and steam
power as applied to\these sections. He reached the conclusion that
the daily expense of horses would be $71.87. He stressed the point
that locomotives could work without rest. For at leést.ten years after
this initial report of John B. Jervis, successive engineers iﬁ various
parts of the United States were busy themselves from time to time in
making just wsuch comparisons with similar results. Many of them used
Jervis' report as the key reference in their report.17
thn‘B. Jervis estimated fhe cost of the railroad at
$178,228.13. This estimate included railroad irom, locomotives,
bridges, and the machinery for stationary power. Due to the limited
periéd during which the railroad had existed, he could not predict
closely the durability of the structures. He believed that three

"'wagons' would be required to tramsport five

hundred twenty railroad
hundred forty tons of coal daily, and estimated the daily cost of

operation at $159.32, a ton cost of 29,5¢ or 1.8¢ per ton per mile,

17. Ibid., ppo 45"460
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He added that this per ton per mile expense was ''very little in excess
of the cost of transportafion on a canal with a medium quantity of
lockage." By these words he made an early contribution to the long
controversy :over the relative cost of transportation upon railroads
and canals, Jervis concluded his report by predicting that the
"'successful accomplishment will form a new era in the internal improve-
ments of our country.”18

The Delaware and Hudson Canal Company acted upon Jervis'
report with caution and deliberation. The subject matter was new,
and many of the estimates were conjecturgl. The company decided to
refer thejreport to Professor James Rénwick of Columbia College for
careful examination.19 Renwick went to'Carbondale to consult with
Jervis. John was anxious to learn his opinion on the report. Ren-
wick agreed with Jervis on the major points. He pointed out some
errors of calculation which Jervis easily understood.20

On November 17, 182], Professor Renwick submitted his views
to John Bolton in writing. The report with James Renwick's comments
on it was submitted to Benjamin Wright. In a short letter dated
December 6 to the president of the company Wright agreed with slight
Qualifications to the conclusions which the other two had already

21

reached. Wright advised the use of horse power instead of steam
22

power for the ascending planes.

18. 1Ibid., p. 46.

19. Ibid.

20, Jervis, Facts and Circumstances, p. 107.

21. Delaware and Hudson Company, op. cit., pp. 46-47,

22. Jervis, Facts and Circumstances, p. 108.
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| The decisions of the directors of the company to enter upon

the construction of a railroad on such a route was then a step far in

advance of any previous undertaking in that line. President Bolton,
in a pdblic explanation of the company's policy, defended railroads
by declaring that a1l were agreed in their great superiority over
tufnpiké roads, and in their near approach to canals in respect to
cheapness and facility of transportation.”23 The canal company gave
theﬁengineering skill and the great daring of John Bloomfield Jervis
a vote of confidence.

The topography of the section through which the railroad
was to be constructed required great skill in engineering and much
originality of plans. 0f the two railroads in the United States,
the three-mile rai;:oad Quincy completed in 1827 and the nine mile
railroad at Mauch Chunk, (now Jim Thorpe, Pennsylvania), then being
constructed, neithef was constructed over such unfavorable grounds.
They had set few precedents to guide Jervis.24

John B. Jervis needed a competené engineer to go to
England and get the required material for the railréad. During the
years 1826 and 1827 the use of the locomotive on the Stockton and: .
Darlington Railroad became known to many, and especially to thé civil
engineers in the GnitedJStates. Among these civil engineers was

Horatio Allen, who had worked for Jervis on the summit level of the

" Delaware and Hudson Canal. The material he obtained led him to a

23, Noble Whitford, History of the Canal System of the State of
New York, I, p. 743. ‘

24. Gerald M. Best, ''The Gravity Railroad of the Delaware and Hudson
Canal,' Bulletin No. 82 of the Railway and Locomotive Historical

Society (April, 1951), p. 9.
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decided conviction about the future of the locomotive as the tractive
2
motive on railroads for general freight and passenger transportation. :
Early in 1827 after the completion of the constfuction on
the summit level Allen resigned from the canal, and turned his atten-
tion to the locomotive. Believing that the future of civil engineer-
ing lay to a great and most attractive degree in the direction of the
railroad; he decided to go to the only place where a locomotive was
in daily operation, and could be studied in all its practical details.
He spent several months stﬁaightening out his personal affairs, and
then went to New York City to wait for a ship leaving for England.
On his arrival at New York he found that the Delaware and Hudson Canal
Company had decided to intrust to him the duty of pufang'the railroad
equipment.26 ’ };
On January 16, 1828, John B. Jervis wrote a general letter
of introduction to govern Horatio Allen on his foreign mission. Allen
was to buy the rolled iron for the railroad track, the stationary
steam engine and chains, and four locomotives, Jervis gave Allen wide
discretion in some matters, Whether the locomotive should have four
or six wheels was left to‘his care. The gauge between the wheels was
definitely to be four feet three inches. It was not contemplated that

Allen should purchase or contract for the railroad cars, but the letter

in its closing paragraph instructed him to make inquiries in regard

25. Horatio Allen, The Railroad Era: First Five Years of Its
Development (1884), p. 1ll.

26. Ibid., pp. 13-14,
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to every detail of their construction and adaptability for convenient
| 27

commercial use in carrying coal.

Horatio Allen left New York on January 24, 1828, ;nd reach-
ing Liverpool on February 15. ' Six days after landing in Eﬁgland he
met George Stephenson, and from him received much valuable aid and
advice.28 The irom rails for the railroad were the first item re-
qu}ging attention. Iﬁs manufacture, although executed in England,
was on a plan of American origin. The instructions which accompanied
Allen's authority to contract described a mode of making irom. Om
reading the description Allen thought that a less expensive plan
could be used. He had explained his idea to a committee of the
Delaware and Hudson Canal Company. They thought it was proper to
have the judgment of someone having experience in rolling iron since
Allen had never seen a bar of irom rolled. The proprietor of the
only rolling-mill near New York at theArequest of the committee came

~

to New York to consider the plan proposed. After examination he
|

stated that the plan would not be a success. Nevertheless, Allen
thought it would be well to suggest his plan at the rolling-mills in

29
England.

Since this was the first order for iron made expressly for
a railroad from the United States, Allen deemed it advisable to go

to the mills and explain just what he wanted, and to suggest one way

27. Delaware and Hudson Company, op. cit., p. 48.

28. Ibid., p. 49.

29. Allen, op. cit., p. 15.

:".’f’
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in which the iron ¢ou1d'be made., Of the seventeeﬁ mills he_visited,
TR | .
and from which proposals were received only three thought well of his
sﬁggestion. With one of ;hese three, the firm of R. and A, Hill of
Cardiff and Merthyr Tydvil, a contract was made to furnish the rail-
road iron.  When the time for examinatfbn of the iron came Allen found
the product unsatisfactory. He told the company that he woulg}not
;‘accept iron of that quality. They refused to deliver any othef.BO
Horatio Allen then madg application to W. and I. Sparrow
of Wolverhampton, another of the three, and refefred to what héd
'occurred at Methyr Tydvil. He gave an accurate description of just
what he wanted. The rolling company informed him that the intentibn
of its proposals was what he had fully explained. The contract was,
therefore, made with W. and I. Sparrow. The company granted Allen's
wish to remain and see the preparation of the iron rails. The roilers
were fitted up, and in ten days the iron was delivered in every
resbect satisfactory. Allen later said that ''the lérge amount of
iron of the same character made for this country in after years, was
all made of this plan.”31 Before turning his attention to the
purchase of the locomotives he made contracts for the stationafy
steam engines and the iron chains to hoist the railroad cars.

Early in 1828 John B. Jervis organized his engineering force

for the construction of the "Gravity' Railroad. He chose young James
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32
Archbald to be his principal assistant engineer. In numbering the
planes Jervis started his count on the west side of the Moosic Mountain
at Carbondale. Numbers one through fivé were the aséending’planes,
and numbers six through eighf‘were the descending plaﬁes to Hopésdale.
‘Its route from the mines required an ascent of nearly 850 feet in the
first four miles in order to réach the summit level, and then an equal
descent was necessary in order to reach the western terminus of the
33

canal.

The entire length of the railroad from the mines at Carbon-
dale to the canal basin at Honesdale was sixteen and seven-eighth
miles., When gommencing its construction Jervis was directed to so
construct the road that it would afford ample facilities for trans-
porting one hundred eighghthousand tons of coal per year of two
hundred working days, or five hundred forty tons per day. That quan-
tity was deemed adequate to meet the future demand. A plan of con-
struction was adopted which was designed to accommodate the object )
sought with as little outlay of money as practicable. Ninety per cent
of the entire route lay through unbrokeg forests where timber could be

¥

very cheaply obtained. Where possible all heavy enbankments for grades
34

were dispensed with and large scale excavations were avoided.

\

Where the grade' was more than four feet above the natural

surface trestle work of timber was generally used. In this way the

32. H, Hollister, Contributions to the History of the Lackawanna Valley,
p. 295.

33. Best., op. cit., pp. 8-9.

:

34, Ibid., p. 9.
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rails were supported on trestleé of timber for about one-third of the
entire distance. In a few places of little length where the track
was still nearer the surface wooden posts were placed'upright‘in
holes dug in the earth three feet or more in depth, and broken stones
were filled in around the base of the posts. Then the tops of the
posts were sawed off at the proper height to receive the cross ties
upon which the rails rested. In other places where the grade was
near the surface the hemlock timber cross ties, generally six inches
thick, nine inches wide and eight feet long, were placed in position
on the road-bed at a distgnce ten feet apart. Upon the upper side of
 the cross ties two grains were cut four inches deep and eight inches
long to secure the wooden»rails. The hemlock rails were generally
six inches thick, twelve inches high, and either twenty or thirty feet
vlong. The rails were made to extend across two or three spaces between B
the cross ties.35

The rails were placed in grainé in ghé cross ties, and se-
cured by wooden keys or'wedges'ih Such a position that the space be-
tween the rails would be just the width of a four-foot-three-inch
gauge adqpted. The roadbed was not ballasted between the cross ties.
There waé nothing to hold the cross ties in position except their
gravity, and the long wooden rails keyed into them. The only thing

| 36
that kept the rails in place was the cross ties.

35. 1Ibid.
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Upon the top and at the inside edge‘of,these rails iron
plates two. and one-half inches wide and one-half inch thick were laid
to form the tracks for the wheels to run upon. The iron rails were

#

fastened to the wooden structure by large, long screws through holes

in the plates made for that purpose. These holes were made a little
larger to permit expansion and cont;action by changes in temperature.

L After a little experience the parts of the hemlock rails betwéen the
knots were found to be too softlfor a fifmrbed for Fhe iron plates,
while the knotty parts remained firm. This caused an unevehﬁess in

the surface of the track. To remedy the situation strips of hardwood

one and one-half inches thick and four inches wide were spiked to the

ot

top of the wooden rails, and the iron plates were laid upon these

strips. The use of screws for fastening the iron plates was:also dis—
37
continued, and iron spikes substituted.
bl

<

The inclined planes were constructed with a single track and
with turn-outs. To permit the cars moving in one direction to pass
those moving in the opposite direction a short one hundred to omne
hundred fifty foot double track was constructed in the middle of each
plane. .The turn-outs were provided with self-acting switéhes,“or
latches,, Whenever a car passed out of a turn-out in either direction
the switch was left in the right position to turn the next car moving

38
in the opposite direction into the side of the vacant turn-out.
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o

Stationary steam engines were located at the summit of
each of the first five planes on the western side of the mountain.
| Each engine ovperated two huge drums placed in tandem. Each drum was
eight feet in diameter, and had a flanged rim nine inches wide.
Around each pair of these drums a huge chain made three turns, and
then passed to the foot of the plane where it was attached to a
trip of thrée to five loaded cars. The qther end of the chain was
q;tached to a like number of empty cars. When the empty caré were
ldweréd they acted as a counter balance, and left Bnly the dead
weight of the coal to be overcome by the ﬁdisting engine, Only one
of the drums was geared to the engine. The other drum acted merely
as an idler to help create friction and prevent the chain from slip-
ping.39 In order to guérd against the slipping of the chain oﬁ the
upper sheave steeléstuds were sunk in its groove.40

The chains for the railroad planes were made in Livérpoolr
After being Zested under Horatio Allen's supervision they were sent
to New York., l As soon as the canal waé!hfvigable in 1828 the iron
rails, the steam_engines, and the chains were sent to Port Jervis.
The first thousand or fifteen hundred tons of coal that was mined
was shipped from Carbondale to Port Jervis by wagons. These wagons
took the railroad iron and machinery to Hohesdale and tae different

42
points along the railroad on their return. The iron rail that the

39, LeRoy, op., cit., p. 24,

40, Jervis, "A Memoir of American Engineering," pe 45,

41. Mathews, op. cit., p. 238.

42, James McEnteé; "James S. McEntee's Story of the Canal,'' p. 300,
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Delaware and Hudson Canal Company had ordered from England was not
used exclusively on the Gravity Railroad., On November 5, 1828, the
company ordered five tons of the rail already received from England
shipped to gNew York Ci-ty from the supply at Delaware Turn on the canal
near Port Jervis, They, sold the rails to Brown Brothers and Company
| 43
for use on the Baltimore and Ohio Railroad.
When put in operation the machinery worked well; but the
b4 -
chain frequently broke, and had to be abandoned, After using the
chains for only a few months during 1829 they were discarded in
favor of hemp rope. Dr. Benjamin Sillman wrote to Mr., Hazard of
Philadelphia during July, 1830, saying:
Last year there was much inconvenience from
chains by which the steam engines drew up the coal
» wagons from the mines, During the season about
fifty coal wagons were dashed to pieces in that
- manner, When chain links parted the wagon could
not be seen in its descent. So instantaneously
did it dart to its goal that only a dim streak
could be traced through the ajir. They now use
cables of hemp and the accidents no longer occur., 45
Jervis felt that the rope would not have sufficient hold
in the sheave to prevent slipping. He placed a second sheave on the
same shaft, by means of which the rope had two holds in the groove
instead of one. This was found to be quite sufficient. His new
46 !

method worked satisfactori ly.

The hemp ropes were expensive and cumbersome. They

43, Delaware and Hudson Company, op. cit., p. 38.

44. Jervis, "A Memoir of American Engineering,' p. 46,

45. LeRoy, op. cit., p. 24,

46. Jervis, "A Memoir of American Engineering,' p. 46,
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measured seven and one-half inches in circumference. To protect the
investment the ropes were bound with cords aﬁd heavily tarred, vThey
were carefully taken in each Satﬁfday night, and not brought out agein
until Monday morning. The l”Gravity” like the canal did not operate
on Sunday. Years later they were replaced by the first steel cables
ma?e by John Roebling.47 “ R

On theleast side of the Moosic Mountain there were three
self-acting planes and three levels carrying.the railroad from the
summit to Honesdale. After reaching the summit.the line passed about
one and one-half miles to the brow of the mountain om the oppoéite o
side, and théh had a descent of ﬁearly five hundred feet in one miie.A&
‘O; descending plénes sixttseven, and eight a~similar system was used
to control the speed of the train as on the first five ascending
planes. The three planes descending to Honesdale were worked by
gravitation without the use of steam. The descendiﬁg loaded cars
drew up the ascending empty cars attached to the other end of the
chain. The velocity of their motion was contrdlled by an ingenious
device invented by John B. Jervis.

To providéﬁmeans to resist the preponderating gravity of

loaded trains ampared with empty trains was a serious matter., The

braking system consisted of two drums similar to those of powered

.planes. Jervis said that the method described in European éngineer-

47. LeRoy, op. cit., p. 27.

48. Jervis, "A Memoir of American Engineering,' p. 46.

\
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A,

ing was by a friction brake. He objected to this method when y

~applied to so large a preponderating force. He thought that it might

be possible to use the resistance of the atmosphere in regulating the

speed. Experiments ﬁ:d been made on this resistance. After reading

the records he decided 'to increase the scale of these experiments.

He made a great number of experiments at different velocities, and
decided that air was the best element for controlling the speed of
the coal cars. Jervis immediately began to devise the method of
application.49

The plan adopted was to place a spur wheel on the upright
shaft imﬁediatelj under the sheave wheel. The spur wheel extended
to each side of the road, and worked the pinions of two shafts. As
the sheave wheel revolved, the two shafts revolved iﬁ the opposite
direction. Each shaft had four sails m;de of'thin boards of about
twenty square feet in area. The s;ils from their natural position
drove the air in the opposite direction from the sheave wheel, slowed
the speed of the train, and prevented gyration. On one of the sail
shafts was a powerful friction brake to be used in stopping the trains
at the head and foot of the planes, and for any emergency that might

50
require it.

Jervis called the invention a 'pneumatic convoy. He was

anxious to see the success of the experiment as the first train passed

50.
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over the angle of the plane. The friction brake was at command, al-
though its use waé not required. As the train moved down the descent,
‘the sails moved regularly, and held it to a uniform velocity of about
four miles per hour. Jervis' ”windmill" had proved successful. As
business increased on the road, it became necessary to increase the
speed of the traims, ahd to reducg the area of the sails until only

51
their arms were left,

After the first two self-acting planés'theu}ailroad &ent
on a level for six milgs to the head of the third self-acting plane.52
A level of four miles lay between the third plane and the canal basin
at Honesdale. Actually therelwere no ”lévels” on the road. The teré
was onfy ;elative. While the grade on the planes was extremely steep,
there was é slight grade on the leveis favoring the loaded cars. It °
was necessary to haul the empty cars back.53 |

In December of 1827 the Delaware and Hudson Canal Company
‘upon the recommendation of John B. Jervis decided to adopt ldco-
motive steam engines as the motive power to be used on the three
levels of the railroad. The '"'Summit Level' extended one and one-half
miles across the top of the mountain; the "Six Mile Level' extended
from Waymart to Promptgn, and the "Four Mile Level' extended from

4 .

Prompton to Honesdale,

Work progressed slowly on the railroad throughout 1828

51. Ibid., pp. 46-47.

52. 1Ibid, p. 47.

53. LeRoy, op. cit., p. 24.

54, Best, op. cit., p. 10,
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and 1829. About the first of July, 1828, nine engineers were employed
in New York City by the company to go to Carbondale and Honesdale.

Three of them were to run the locomotives and six of them the stationary
engines. They went directly to Carbondale. After staying there a
month they were sent to Hopesdala to put the line in running order.SS
The histofic event for the Delaware and Hudson Canal Company.was
ready to take place. On August 8, 1829, the firaa locomotive in the
United States began to turn its wheels on the Gravity Railroad built
by John Bloomfield Jervis.

The "Gravity" was the third railroad completed in the United
States. Jervis had taken some of his ideas for comstruction from tﬁe
Quincy Granite Railroad. The second railroad was built by the Lehigh
Coalcand Navigation Company to connect the original Summit Hill Coal
Mine with Mauch Chunk (Jim Thorpe), Pennsylvania. In-1827-28 they
had built a gravity railroad nine miles in length. This road was
auggested by the railroad the Delaware and Hudson Canal Company had
projected. Because of the short extent and convenient facilities for
conStructidn it was quickly made available. This railroad was put in
operation first, but the "Gravity' was the first one planned and

56 |
begun,

55. Letter to Honesdale Democrat dated November 8, 1855, from one of
the nine engineers. The letter was published in that paper on
November 17, 1855, and reprinted in Herman R, Lytell, The Delaware
and Hudson Canal, I, pp. 56-57. |

56. Edward H. Mott, "The Antiquarian's Story of Anthracite," Indepen-
dent' Republican, Goshen, New York, August 6, 1918,




Chapter VIII
America's First Locomotives

When George Stephenson ran his locomotive on the Stockton
and Darlington Railroad in September of 1825 a great controVersy
arose in England over the potential use of ﬁhat vehicle, In 1826-27
the Liverpool and Manchéster Railroad offered a prize offive hundred
English pounds to the person'who developed the best. locomotive. The\
competition for the five hundred pounds attracted many distinguished
engineérs,‘scientific men, and enterprising gentlemen from all parts
- of the world to witness the contest.l ~Among the engineers from the
United States was twenty-five year old Horatio Allen, who left New
York for Liverpool on January 24, 1828..2 - 1 
6ne week previously John B. Jervis had written a letter of |
instruction to guide Allen. He was to buy four locomotives. Very
minutely the letter specified the details for the locomotives, al-

though leaving certain points of considerable importance to Allen's

discretion. The contemplated speed of these engines was about four

miles an hour. Whether the locomotives should have four or six

wheels was left to Allen. The gauge was definitely to be four feet
3 . \

three inches. The weight of each locomotive "should not exceed
4

five and a half toms." - If Allen discovered unexpected diffficulties

1. William H, Brown, The History of the First Locomotives in
America (1874), p. 74.

© 2. Delaware and Hudson Company, A Century of Progress, p. 48.

3. 1Ibid.

4, American Society of Civillﬁngipeers, Proceedings, p. 112,

120,
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in respect to the use of steam locomotives, he was instructed not to
"make an engagement'' but to communicate the result of his observations
as early as possible.

On February 21, 1828, Horatio Allen met George Stephenson
with whom he immediately established a most agreeable relationship.6
Stephenson was becoming world famous as a civil engineer a.nd loco-
motive inventor. In 1814 he had constructed his first locomotive
which'dpeﬁ eight loaded wagons at the rate Qf four miles an hour
on Killingworth Colliery Tramway. In 1819 he was employed to con-
_struct a railway for the Hetton Colliery, and in 1822 the Stockton
agd Darlington Railroad. Thé Stockton and Darlington,'which opened
September 27, 1825, raised the question, could passengers be conveyed
on steam railways as well as coal. In 1826 he began construction of
a railway between Liverpool and Manchester to carry passengers.7

In order ‘to study all matters connected with the construction
and use of railroads and locomotives, Horatio Allen spent muph time
at Liverpool in connection with the Liverpool and Manchester Railroad
and at Newcastle on the Stockton and Darlington Railroad. He also
visited Stourbridge, a manufacturing town on the River Stour fifteen
m%les west of Birmingham. Foster, Rastrick and Company of Stoug?ridge
had bid on the contract for railroad iron and for the locomotives.8

The exact date when Allen contracted for the locomotives is

6. Ibid.

7. "George Stephenson," The Encyclopedia Americana (1958), XXV, p.
621.

8. Horatio Allen, The Railroad Era, pp. l6-17.

R
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not known, in a letter dated July 19, 1828, he advised the Managers
of the Delaware and Hudson Canal Company that he had closed with .
Robert Stephenson and Company of Newcastle for one locomotive and with
Foster, Rastrick and Company of Stqurbridge for three. Late in June
he had been authorized to engage in England two compétent-men to super-
intend the.running of the locomo;ives. There is no record that any
such engagement was made; To place orders for locomotives upon
specifications satisfactory tb himself, required devoting much time
to the consideration of plans, particuiarly those of the boilers.9

Allen liked the multi-tubular boiler proposed for the Liver-
pool and Manchester Raiquad, but‘he found many who distrusted that
type of boiler because ‘it had not yet been tried. John Rastrick
recommended a boiler of small flues riveted to the fire-box, the
type psed on the Stockton and Darlington Railroad. Allen decided'
that the boilerwa the locomotive buiit.by Stephenson and Company
was to be a multi-tubular boiler. The dimensions of the tubes were
to be decided by the builders. The boilers of the three locomotives
built by Fbster, Rastrick and Company were to be flue boilers. The
size and number of the flues were to be decided by the builder. The
plans for the locomotives, the proportion of parts and all other de-
tails were left to the judgment of the builders.lo

Horatio Allen said that his order for the locomotives in

1828 was ''the first order for a locomotive after the demonstration

9. Delaware and Hudson Company, op. cit., p. 50.

10. Allen, op. cit., p. 17. Allen stated in his article published
in 1884 that he ordered two locomotives from Stephenson and one
from Foster, Rastrick and Company. The more accurate record is
the letter written to the company in 1828 just after he made the
purchase,
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of the locomotive as a successful tractive power on the Sfoé#ton and
Darlington Railroad in 1825." He was quite proud'that it came from an
American company at the request of his esteemed friend John B. Jervis.
The locomotives were built after Allen leff England. He did not see
them until they arrived in New York.ll

Although there has been uncertainty éoncerning the names of
three of the four locomotives which Allen purchased during this trip
to England, the name of one is thoroughly established. This locomotive,
the "Stourbridge Lion,'" has acquired an unique place in transportation
history. Upon evidence that is to some extent conflicting, the names
attributed to the other locomoti&es have been, ;espectively, the

"America," the ''Delaware," and the''Hudson.' Clement E. Stretton,

author of Development of the Locomotive, gives the name of the

Stephenson locomotive as "America'; and in a letter dated November 13,

1896, to the Brotherhood of Locomotive Engineers' Journal, states that

the names of the other two locomotives were the ''Delaware' and the
"Hudson''. Stretton is probably the most reliable source as to the
P y _
12
actual names of these locomotives.
The "America' accepting this name, was shipped from the
Stephenson works at Newcastle on the River Tyne to London on October

20, 1828, and from London to New York on November 27, 1828. The

locomotive arrived at New York on January 15, 1829, on the ship

11. Ibid., pp. 17-18.

12. Delaware and Hudson Company, op. cit., p. 50.
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"Columbia''. Delivered, it cost the company $3,663.30. It was un-
loaded and set up on blocks in the yard of Abeel and Dunscomb Foundry
at 375 Water Street., The "America'" was demonstrated under steam to
- 13
a very interested public on May 27, 1829, Philip Hone wrote in his
diary that day:
I went to Abeel .and Dunscomb Foundry to meet
a large party of gentlemen who were assembled by
invitation to see one of the new locomotive engines
'in operation which was recently imported from Eng-
land for the use of the railroad belonging to the
Delaware and Hudson Canal Company, and which has
been temporarily fitted up. 14
The second locomotive to arrive in New York'was the '"Stour-
N |
bridge Lion''. The "Lion'" was suggested to Horatio Allen by a painter;
who found on the boiler head a circular surface, slightly convex, of
nearly four feet in diameter, He painted on it the head of a lion in
L 15
bright colors, covering nearly theentire area. The '"'Stourbridge
Lion'' was shipped from Stourbridge to Liverpool in February, 1829,
and from Liverpool on April 8, 1829, by the ship "John Jay', reach-
| 16
ing New York on May 13. It cost the company, delivered, $2,914.90.
The locomotive was landed at the wharf of the West Point
B
Foundry Works at the foot of Beach Street. Horatio Allen had the
engine blocked up in the yard of the West Point Foundry, and demon-

strated there under steam on May 28, 1829. It became the object of

curiosity to thousands who visited the works from day té day to see

13.I1bid., p. 52.

14, Allen Nevins (ed.) The Diary of Philip Hone, I, p. l4.

15, Edwin B, Callaway, Stourbridge Lion, p. ll; Allen, op. cit., p. ig

16. Delaware and Hudson Company, op. cit., p. 53.
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the curious 'critter'" go through the motions only. There was no road
g ) y
7

for it about the premises,

The Morning Courier and New York Inquifer printed the follow-~

ing article on June 12, 1829:

We yesterday attended the first exhibition of
a locomotive engine, called ''The Lion', imported by
the Delaware and Hudson Canal Company to be used
upon their railway. On Wednesday the engine, just
imported, was tried; and gave such general satis-
faction that the present exhibition was unanimously
attended by gentlemen of science and particular
intelligence., The engine was put up in Mr. Kemble's
manufactory by Horatio Allen, Esquire, who went to
England to purchase it for the company, and it gave
S us great satisfaction to say that the most important
improvements which have lately been made in the con-
struction of these engines originated with him, It
is of nine horse power, having a boiler sixteen and
a half feet long with two cylinders, each of three-
foot stroke. It is calculated to propel from sixty
to €ighty tons at five miles per hour. The power
is applied to each wheel at about twelve inches from
the center; and the adhesive power of the wheel,
arising from the weight of the engine, will give
locomotion to the whole structure. 18

The Delaware and Hudgon Canai Company had originaily ex-
pected to have the railroad completed in time to celebrate the opening
of the road and the running of the first-locomotrve upon it on the
fourth of July. But the railroad was not readf for the planned event
when July came.19 The company had transported two canal boats at a

cost of fifty dollars from Rondout to New York to bring the locomotives

to the railroad. When Jervis was informed of this by President Bolton,

17. Brown, op. cit., pp. 75-76.

18. bid., pp. 83-84,

b=

19. Ibid., p. 86.
N
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he advised against it, feeling that the risk of loss or damage to the
locomotives would be too great if they were loaded on canal boats and
transported on the Hudson River. Bolton, the:efore, drranged with the

agent of the steamboat, Congress, to take the 1ocomotives up the river,

and to tow the empty canal boats. The cost of this operation was

seventy-five dollars, which also included freight charges on eighty
20

f
pairs of wheels for the railroad cars.

On July 2, 1829, the "America' and the "Lion'" were put on
| o | 21
board the steamboat Congress, and sent up the Hudson River. ' They

arrived at Rondout on July 4 where they were taken apart and leaded
on the canal boats. On July 16 they cleared the collector's office,

and started up the canal for Honesdale. Within the next week they
22 . |
reached the railroad. The Dundaff Republican of Susquehanna County,

!

Pennsylvania, on July 23, 1829, said, ''The boats begin to arfive with
the traveling-engines and railroad machinery; all is hustle and
business.”23 The newspaper article continued that the engine intended
for the railroad was a plain, stout work of immense height, weighing
about seven tons. The locomotive was predicted to travel four miles
per hour‘with a train of thfity to thirty-six carriages loaded with
two tons of coal each, The engine is called the "Stourbridge Lion',

its boiler being built something in the shape of that animal and

painted accordingly. The writer said, ''Now imagine to yourself the

A
!

20. Delaware and Hudson Company, op. cit., p. 52.

22. Brown, op. cit., pp. 78-8l.

23, 1Ibid., p. 84.
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appearance of that animal, the body ét'least twelve feet in length
and five feet in diameter; traveling at the rate ofwfour or five miles
per hour, together with a host of young ones in the train, and you will
have some idea of the scene before us.”24 The article ended by saying
that in a few days the whole train would be set in motion. When the
train waé ready for operation a éeneral notice would be published in-
viting the people of the aréa to attend., The canal company had pur-
chased a large cannon and intended to statiom it on top of the high
peak to sound the'occasion.25

Being at liberty during JUlf and August of 1829, Horatio
Allen volunteered‘to go to Honesdale and take charge of the transfer
of the locomotive from the canél boat to the railroad‘track. The
"Stourbridge Lion'" was elevated by the use of a temporary inclined
blane to the level of the railroad. The railroad tracks were twenty
feet from the canal and about eighteen feet above the level of the
canal boat. As the locomotive passed in mid-air from the canal boat
to the railroad, Allen saw that the axlés had an unyielding parallel
position. There was no king-bolt to provide facility for passing
round the curves of the railroad. The four wheels holding their
rigid position would have to be fofced round the curve by the power
of the steam engine.26 On August 5 John B. Jervis wrote to John
Bolton that the 'Lion'" was om the railroad, and that steam would

27
probably be put into the engine in the next day or two.

24, 1Ibid., pp. 84-85.

25. Ibid., p. 85.

26. Allen, op. cit., pp. 20-21,

27. Delaware and Hudson Company, op. <cit., P. 55..
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The line of the roéd over which the run was to take place
was straight for about six hundred feet and parallel with the cénal.
It then crossed the Lackawaxen Creek by means of a trestle thirty
feet high on a curve nearly oné-fourth\of a_mile long having a
radius of seven hundred fifty feet and went in a straight line int6
the wbods of Pennsylvania. In the original construction of the rail-
-road a considerabie portion of it was trestle work of hemlock timber
built in 1828. It had stood nearly a year exposed to the sun and
rain. The road had been built of timber in long lengths and had not

been well sedsoned. Some of the rails were not exactly in their true

position when the time came that they were to carry the locomotive in

its onward movement. Under these circumstances many people felt that
either the road would break down under the weight of the 'Lion', or
the locomotive would not keep the track when going around the curve

| 28
and would fall into the creek thirty feet below.

On Saturday, August 8, 1829, a fire was kindled in the
engine of the "Stourbridge Lion'', and the steam was raised. T;e his-
toric event was ready to begin with Horatio Allen at the throttle.
When the New York and Erie Railroad was completed in 1851, Horatio
Allen made a speech at the celebration at Dunkirk on Lake.Efie. A
portion of this speech has often been repeated. He said:

When the steam was of the right pressure and

all was ready, I took my position on the platform of

the locomotive alone, and with my hand on the throttle

valve handle, said: 'If there is any danger in this
ride it is not necessary that the life and limbs of

28. Allen, op. cit., pp. 20-21,




more than one should be subjected to that danger,
and felt that the time would come when I should
look back with great interest to the ride that was
: now before me.
| The locomotive, having no train behind it,
answered at once to the movement of the hand; and
' there being no doubt as to the result, a motion was
had at once in which there was not any evidence of
distrust. Soon the straight line was run over, the
curve was reached and passed before there was time
to think as to its not being passed safely, and soon
I was out of sight in .the three miles' ride alone
into the woods of Pennsylvania.
I had never run a locomotive nor any other
engine before. I have never run one since, but on
August 8, 1829, I ran that locomotive three miles
and back to the place of starting. Being without
experience or a brakeman, I stopped the locomotive
on its return at the place of starting. . |
When the cheers of the lookers-on died out, as |
I left them on the memorable trip, the only sound to o 1
greet my ears until my safe return, in addition to- : *
that of the exhaust steam, was the creaking of a
timber structure when the parts are brought into the " |
bearing state, ~ . _ . ]
Over a half century passed before I again re | w
visited the track of the first ride on this continent. |
Then I took care to walk over it in the very early | |
morning, that nothing should interfere with the
thoughts and feelings that, left to themselves,
would rise to the surface and bring before them the
recollections of the incidents and anticipations of g
the past, the realization of the present, and again - .
the anticipations of the future. It was a morning of L ;
wonderful beauty, and that walk alone will, in time ‘
to come, hold its place beside the memory of that
ride alone over the same line more than fifty years ;
before. 29

When Allen returned to Honesdale he was gréeted by the
shouting cheers of the people and the booming of a cannon. That
day a great celebration was held in the small village of Honesdale.

Stephen Torrey, the son of Jason Torrey, reported that no work was

. 5 30
done until the middle of the morning.

.29, 1bid., pp. 21-22; Callaway, op. cit., pp. 10-11l.

30. Brown, op. cit., p. 87.
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This three-mile run of the ''Stourbridge Lion" on August
8, 1829, is an historic event of prime significance. It was tﬁe
first operation of any railroad locomotive in the United States;
and antedated by two months the famous Rainhill trials on the
Liverpool and Manchester Railroad, where the prize winning ''Rocket"
established the practicability of steam railroad transportationm.
1f the "America' had been sélected for the first r&n, the remarkable
circumstance that a trial of an engine which Horatio Allen’said was,
built on substantially the plan of the faméus "Rocket" would have
occurred'in the Uni£éd‘States before that celebrated event took

31

place in England.

The date of this trial run at Honesdale is fixed beyond
-any possibility of doubt:by a report from John B. Jervis to Pres-
ident John Boltonmpn August 8, 1829, Jervis said that they had put
steam on the lOédmotive that morning for.tﬁé“first time, and had
given the vehicle motion, .The result led them to the conclusion that
the curved road with fifteen feet stretches without support would
require additional support. He felt tﬁe-Stretches of ten feet were
sufficient. There was not much trial on the straight road that had

fifteen feet stretches, but they felt there was no important deficjg
. 56 Al

Y W

apparent in stfength that would need any immediate additional work.
He was not able to state the amount of work of this kind that needed
additional strength, but knew the quantity was not great. The engine

went round the curves very well. ‘The only difficulty was in the road.

-

31. Allen, op. cit., pp. 19-20.
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He thought that the locomotivé Qould fully answef their expectations
when the road was made firm enough to bear it. He added that all the
difficulties discovered could easily be remedied, although it would
be necessary to lose.time fn opening the road. Jervis took the
necessary steps to secure those parts of the work that were deficient
in strength.32

About the middle of August, 1829, when the news reached
Wall Street that the railfoad could not adequatel& sustain the im-
ported locomotives at some points the Stock of the Delaware and Hudsoﬂ
Company became weak., In a single day the one.hﬁndred dollar shares
fell in price frbm eighty-two dollars to seventy-four dollars.33

Horatio Ailen remained in Honesdale for about a month after
the first experimental trip of the ''Stourbridge Lion." Dufing thié'
time he made some improvements in the locomotive, and tested it on the

34 -

track. On September 13 he wrote a letter from Honesdale stating that

on* September 9 they had the engine in motion aéain. Its operationm

‘and effect on the road were carefully observed. He said, ''The railroad

as it now stands is not sufficiently stable for the operation of the

locomotive, Before it is put to work the road ought to be carefully

examined and Strengtgened. Without doing so it would be unsafe to put
5

the engine at wprk.”

Allen was always grateful to John B, Jervis for the trust

that he and the company had placed in him. When writing his

32, Delaware and Hudson Company, op. cit., pp. 56-57.

33. 1Ibid., p. 59.

34, Jervis, "A Memoir of American Engineering,' p. 47; Alfred Mathews
b

History of Wayne, Pike and Monroe Counties, Pennsylvania, p. 241l.

35. Delaware and Hudson Company, op. cit., p. 57.

"
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reminiscences over fifty years later (1884) he said that his connec-
tion with the constructioﬁ of the Delaware and Hudson Canal led to the
important railroad trusts being placed in his hands. He had always
felt an appreciation of the professional obligation. to that company,
""and to their chief engéneer, John B. Jervis, by‘whose counsels their
action was determined." 6

The locomotive worked well, and no doubt would have done
good service, had the trestle work been sufficient to sustain the
weight'of the engine in working. John B. Jervis when he reported to
_thelcompany on January 29, 1830, sagd that at the time he preéented .
his plan of work to the Board in 1827, locomotives were in high‘
reputation in England. He explored every means of information to
which he could'gain access to ascertain their inflﬁence on the road,
and particularly their lateral pressure in curve lines. With
reference to the latter he said he could find no intimation of the
severity of their operation, It had been the intention to have
engines of one and one-fourth tons on a wheel. The builders at the
time had very little experience, and the weight on each wheel was

- |
nearly two tons.37 Jervis said the locomotive was bought under an
order by him for a locomotive which should not exceed five and a half
tons in weight. The ''Stourbridge Lion'' actually weighed seven tons

exclusive of coal and water. With this fuel the weight came to eight

tons, and consequently was in excess of the weight which the trestles

36. Allen, op. cit., p. 32.

37. Delaware and Hudson Company, op. cit., 57-59.
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of the railroad were built to sustain.

As soon as it was shown by the trial runs that' the "Stour-
bridge Lion" was too heavy for the track, the company initiated
estimates of the time and cost required to adgpt-.:— the track struc-
ture to the unexpectedly heavy weight of the locomotives. On the
advice of Jervis they deferred an actual decision to undertake the
necessary improvements with the result that other business relegated

3
to one side,. all immediate plans for reconstruction. ” The criticism
that the trestles were too weak fof their intended purpose was negéted
by the fact that they bore in the first twenty years of use the téransit
of about five million tons of coal. John B. Jervis is entitled to the
credit of having introduced the first locomotive on the American

40
continent,

\
After the experimental runs the 'Stourbridge Lion'" was re-
moved from the rails, and stored alongside the track. As winter
~approached it was given a rough covering of bpards to protect it from
the weather, Here it remained until about {849; It was then taken
to ‘Carbondale where the boiler was put into use in the company's shop.
Many of thé other parts were also put to use. The boiler remained in ~
this service for over twenty years, until replaced by one of higher
power. Subsequently it was sold, and in the 1880's was again located

at Carbondale in the foundry of Lindsay and Early. On June 18, 1889,

that firm deposited the '"Lion'" in the Smithsonian Institute at

38. American Society of Civil Engineers, op. cit., p. 112.

39. Delaware and Hudson Company, op. cit., p. 61l.

40. American Society of Civil Engineers, op. cit., p. 112,
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Washingtoﬁ, D.C. A number of the other parts of the locomotive have
also been deposited at the Institute where it has been partially re-
constructed.41

A replica of the ”Stourbridge Lion," which figured
prominently in ”Transportation on Parade' at the New York World's Fair,
1939-40, and later was exhibited at Chicago, is now in a speciélly
constructed building on United States Route 6, Honesdale, Pennsylvania,
The locomotive and pioneer passenger car of the Delaware and Hudson
Gravity Railroad system are preserved for posterity's sake by the
Wayne County Historical Society. The structure housing the "Stour-
bridge Lion” stands on the site of the original survey transversed |
By the original ”Sgourbridge Lion" on August 8, 1829.42

The remains of the other three locomotives are a mystery.,

After the "America" passed the collector's office at Eddyville on July

16, 1829, nothing was heard or written about it. When the Centennial

p C 3

Histdfy was wriftén for the Delaware gn&‘Hudson Company the aﬁthors
discovered in the Smithsonian InstitPte'a cylinder which Lindéay‘and
Early of Carbondale deposited there on October 15, 1890. This’cylinder
was proven to be from the "America." The best assumption is that the
locomotive eventually made its way to Honesdale, but was never tried

on the railroad.43

The second locomotive made by Foster, Rastrick and Company

of Stourbridge was shipped from Liverpool on June 21, 1829, on the

41, Delaware and Hudson Company, op. cit., p. 57.

42, Callaway, op; cit., p. 12,

43, Delaware and Hudson Company, op. cit., pp. 52=-53,
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ship Splendid, and reached New York on August 9. The cost of this

locomotive, delivered in New York, was $2,944.,40, With the exception

of the cistern, the locomotive was forwarded to Rondout .from New York

on the sloop Cornelia on'September 6. The cistern followed the next

day on the steamboat Congress. The third Stourbridge locomotive left

Liverpool on August 8 by the ship John Jay, and arrived in New York

on September 17. It cost the company $2,992.90, The sloop Cornelia

left New York for the eastern terminal of the canal on October 3 or 4

with it on board. The boiler was sent up the river on the sloop
b
Forrester on October 21,

- By the time these two locomotives arrived at Rondout thé-néwS
that the railroad could not sﬁstain their weight had reached the com-
pany. John-Bolton in a letter to the company's treasurer on‘Septembe;
22, 1829, from Rondout said that one of the locomotives ''came into

) 45 ‘ ‘

store this afternoon." James McEntee who at the time was superinten-’
.” .

dentzsf the canal frpm.Rondout to Port Jervig said that the name of

these two locomotives were the "Fox” and the ﬁLion.“ Although he was
-probably inaccurate in the names.of the locomotives when he dictated

his recollections in 1874, it is quite possible that he was accurate

abbutvthe circumstances surrounding their final end. He said that

the boilers were taken for other purposes, and the remains were stored

in a temporary shed on the upper dock at Rondout until the wood work

44. Ibid., p. 5L.

45. Ibido ’ ppo 51-520
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rotted away. He said that they were finally removed to the white

storehouse near the present Clinton Hall, and were burmed up in a
- 46 |
fire which destroyed the building. When the canal was completed jin

/

1830 McEntee resigned his position,’and moved to Kingston where.he.led’
an active life. He was in the best position to know what really
happenéd to them. |

At the beginning?qf 1829 the financial resources of the
company were again at 1ow ebb, On January 13, 1829,.a petitioﬁ was
presented to the New York State Assembly asking for financial aid.
Doubt still remained in some minds whether anthracite would burn.
Horatio Allen went to élbany to help the cause. The Assembly committee
having charge of the matter reported that, because the State had required
a first mortgage on the entire property in order to secure the first
loan of iﬁs credit, the company was rendered unable to offer suffi-
.cieﬁt security to obtain the additional three hundred thousand
dollars authorized by the act of 1827. On May 2, 1829, the Legis-
lature authorized the issue of three hundred théﬁsand dollars in addi-
tional certificates of stock. This loan bore interest at four and
one-half per cent instead of five per cent which the State required
in 1827. Like the aid granted in 1827, thiZ act required a second
bond and mortgage as security for the loan. 7

This money was consumed in finishing the railroad and trans-

porting coal to the New York market. With the company so deeply in

46. James S. McEntee, "James S. McEntee's Story of the Canal,” p. 302.
&
47. Delaware and Hudson Company, op. cit., p. 6l,; Noble E. Whitford,
History of the Canal System of the State of New York. I, pp. 743~ 44,
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| debt Jervisvfelt that the additional cost in reconstructing the rail-
rbad would be t;o great. As a reéult he recomﬁended that a'tow-path
be constructed along the whole of the three. long "Levels" previzusly
described, and on which the locomotives wefé to have been used. °
Pursuant to that recommendation the three long levels were
prepared for using horses to draw the cars. Earth was filled in such
parts as were near the surface of the ground, and planks were laid on
the cross ties where the gxa&e was supported by posts.49 On the Summit
Level one horse could noﬁ draw more than two loaded cars at a time.
On the Six Mile Level‘between Waymart and Prompton ;he grade permitted
loaded cars to descend by gravity. Ca;s were provided for a suffi-
cient number of horses tsiride with each descending train fo draw the
empty cars back. On this level one horse was able to return four
emptyuéars. These horses became 50 accustomed to riding down the
grade that when by reason of ice oﬁ the rails in winter the loaded
cars required force to propel them, some of the horses clearly showed
an unwillingness to go upon the track'and draw the cars in that
direction. On the Four Mile Level between Promﬁton and the Canal
Basin the grade was such that one horse could draw five loaded cars
down and the same number of empty cars back. The Four.Miie and Six

Mile Levels each had a branch or side track for a short distance near

the center so that cars moving in one direction could pass those going

48. Best, op. cit.,'p. 14,

49. 1Ibid.
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At these branches were the boarding

in the opposite direction.
50

houses for the car operators.

' On October 9, 1829, just two months and a day after the

fateful trip of the "Stourbrldge Lion", the first coal was carried

from the mines of Carbondale to the canal ba31n

over the railroad
51

at Honesdale.

Jervis said that the railroad was sixteen miles long

with five miles of double and eleven miles of single trag}. It cost

: : L ]
originally, including the stationary steam engines, about ten thousand

The exact amount, however, was not

five hundred dollars per'ndle;
52
known.

50. 1bid., p. ll.

51. Delaware and Hudson Company, Oop. cit., P. 59.

52._ Annual Report of the State Engineer and Surveyor on the. Canals

of New York for the Year 1862 (1863), p. 159.




Chapter IX

The Consummation of a Great Project

The primary purpose of the Delaware and Hu&;%n Canal was
to carry anthracite coal from the mines in northeastern Pennsylvania
to New York City. Oddly enough, this canal spent its first two or
three years of partial operation largely in hauling wood. The New

York Journal of Commerce in May, 1829, announced that "During the

week ending May 18 one hundred ten boats and one hundred six rafts
arrived at Eddyville-and one hundred two cleafed. Last season we
(New York City) received upward of twenty thousand cords of wood
through this channel which otherwise woﬁld not have been brought."1
The company also began paséenger service by packet boats on October
7, 1829, Fﬁll fare from Rondout to Honesdale was fouf dollars or
five cents a mile, Meals cost\ext:ra.2

The canal was considered complete from Hpnesdale to the
Hudson River in gctober, 1828, and seven thousand tons of coal
passed through it before the season closed. It was held back during
the following year by the railroad which could not handle the coal
rapidly enough.‘ Jervis had estimated the capacity of the railroad
in advance at five hundred forty tomns per day, or one hundred eight

thousand tons in a year of two hundred workiung days. Before the

railroad was completed it was necessary to haul coal over the

1. Alvin Harlow, Old Towpaths, p. 191l.

b

2. William Cuddeback, Deerpark: The Delaware and Hudson Canal, p. 21..
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mountains from the mines to the canal by sled or wagon. Twenty to
thirty teams weré‘engaged in this work, pulling loads of‘one to two
tons each., It cost two dollags per ton to bring coal to the basin
by sledge on snow or two and three-quarter dollars by wagon. The
cost to bring coal from the mines to tide-water was five and one-
quarter dollars.3

At the close of the 1829“season the outlook for the Dela-
ware and Hudson Canal Company was good. Although the shipments of
coal already sent to market amounted to only sevgn'thousand tons,

the managers were confident that the volume of these shipments would

grow rapidly. Ipe(company, however, was to undergo a severe crisis

)

during the next two years. The quality of some of the coal sold in
1829 was unsatisfactory. This coq%‘was largely surface coal. The
inferior quality of some of the fuel sold late in 1829 and early in
- 1830 for a time injuriously affected the company's standing and
prospects.4

The Company could deliver coal in New York City and ad-
jacent points at.prices-slightly lower than were possible t6 either
of its rivals, the Lehigh Company or the Schuylkill Navigation Com-
pany. In accordance with the trade ethics of that day these com-
petitors sought to turn the defect in quality to their own advantage.
James McEntee said that "'no coél was mined in Carbondale until early

in the summer of 1830." In the spring of that year John B. Jervis,

James Archbald, and James McEntee made a tour throu%b the Wyoming

~

N

J'B‘ Harlow, op. cit., p. 190. '.j\

—

4, Delaware and Hudson Company, A Century of Progrzég, p. 62,
C

AN

5. 1Ibid.
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Valley, and visited all the coal mines then being worked which were
only four in number. These mines were operated on a small scale be-
cause there was no means for getting the coalkto market except to send
it down the Susquehanna River on rafts6and very little was hee&ed for
consdmption in the immediate vicinity. |

Mining operations began systematically in.1830, and forty-
three thoﬁéand tons of a superior quality of coal were shipped to
| | market.7 In January of‘the following year the company published a
famphlet in its own defense. This pamphlet, although anonymous, has
been attributed to John Wurts, the younger brother of the original
projectors of the company. The pamphlet disclosed the conditions with
which the company was confronted, and discussed the main features of
the‘canal and railroad. It said the company owned between three
thousand and four thousand acres of coal land celected with special
, ;
xreference to ease of access, quality, and quantity of the anthfacite
ebntained.S The crisis lasted until the summer and autumn of 1831
when markets in New England were openéd,‘and some steam boats were
converted to bufn anthracite.9 |
~ The quality'of coal was not the only prdblem_facing_the
young enterprise, The controversy between the caﬁal~peop1etandaﬁhe

raftsmen became so serious by 1830 that Philip Hone was called upon

to lay aside his affairs and go to Honesdale to help settle a dispute.

4

6. James McEntee, 'James S. McEntee's Story of the Canal," p. 299.

7. Noble Whitford, History of the Canal System of the State of New
York, I, p. 745.

é

8. Delaware and Hudson Company, OP. cit., pp. 67-68.

9. Ibid., pp. 79-80.
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Hone arrived at that t&wn on February 15, 1830. The following day
~ he set out with Jervis in a cavalcade of fifty.persons, representing
both factions as well as épe Pénnsylvania Legislature. They pro-
ceeded along the towpathg%ollowing the Lackawaxen River to the
Delaware, and viewed the allege<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>