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DEVELOPMENT OF THE HUDSON 
RIVER STEAMBOAT. 

In that broad field of human activity which is cov­
ered by the term " engineering," there is probably no 
product of A�rican design and construction that 
bt<ars more distinctive national characteristics than 

Scientific America.n 
the growing demand. The "Car of Neptune'- was built 
in 1808, the "Paragon". in 1811, the "Firefly" in 1812, 
ar:d the "Richmond" in 1813-1814. It was not to be 
expected that so profitable a venture would be allowed 
to pass unchallenged, a.nd a company was formed at 
Albany which built two boats to run in opposition to 
the Fulton line. Fulton and Livingston, however, were 
granted a perpetual injunction against the opposition 
ccmpany, and the two vessels were turned over to 
Fulton and broken up. Rendered thus doubly secure 

iuger," from the Battery across the Bay to Elizabeth­
town, N. J. Ro�ert R. Livingston, Fulton's backer and 
close associate, died in 1814, and Fulton on February 
24th, 1815. 

There can be no doubt that the monopoly granted 
to Fulton served to delay the development both of the 
steamboat and of river transportation in general. The 
aecision of the Supreme Court in 1824 opened the 
river to steam navigation by boats propelled "by fire 
or steam," and forthwith the improvement of the 

Length, 130 feet; beam, 24 feet; dep th, 8'12 feet. Engines: Cylinders, IS-i nch Length, 180 feet; beam, 28 feet; depth, 9 feet. Driven by two engines. Cylinder�, 42-inch diameter by 10-foot 
and 30-inch diameter by 4-foot stroke. Altered in 1852, and renamed stroke. Carried two boilers on each guard. In August, 1832, ran from l�ew York to Albany 

"Ontario." Broken up in 1894. in U hours and 4U minutes. 

THE "COMMERCE." 1825. 

the American river steamboat. Also, we venture the 
aE;sertion that there is no type of passenger vessel 
plying upon river, lake, or ocean that presents such a 
perfect 'picture of graceful lines and contour, or car­
ries such a suggestion of speed as the American river 
stean;J.boat. That it should show such undisputed 
beauty is surprising, when we bear in mind that this 
type of boat has been developed during the past hun­
dred years along lines of the strictest utility, and 
under the stress of the most severe competition; a 
competition whose intensity has not been exceeded 
even in the construction of the competing railroads, 
which have thrown their elaborate network over the 
face of the country. Every one of the peculiar charac­
teristics of the river steamboats has been due, not to 
the mere caprice of the builder, but rather· to certain 
exacting physical conditions of the work which had 
to be done. The shoal draft, the wide overhanging 
guards, and even that distinctively American survival 
(we had almost said anachronism), the walking-beam 
erLgine, are instances of "the survival of the fittest" 
after one hundred years of endeavor to find the best 
type of boat for this work. 

The successful trip of the "Clermont" to Albany 
in 1807, in the then incredibly brief time of 32 hours, 
brought the new system ' of transportation into imme­
diate favor, and the growth of traffic, in spite of the 
fare of $7 for the single trip, was such as to warrant 
the construction of four additional steamboats to meet 

THE" CHAMPLAIN." 1832. 

in the possession of their exclusive rights in the 
State of New York, Fulton and Livingston took out 
atlditional patents, and settled down to the develop­
ment of the river carrying trade. Not much is known 
cf the four successors to the "Clermont" mentio'ned 
above, beyond the fact that the weakness of construc­
tion, which was evident in the "Clermont," was reme­
died. The rectangular cross section was abandoned; 
a keel and keelsons were introduced to give the longi­
tudinal stiffness; the fiat bottom was abandoned in 
favor of a dead rise, and the bilge was given the 
rounded form which characterizes the later vessels. 

In 1811 Aaron Ogden, Governor of New Jersey, peti­
tioned the New York Legislature against the Fulton 
mbnopoly, but was unsuccessful. He built a steam­
boat called the

-
"Sea Horse," to run between Elizabeth­

town, N. J., and New York city, and this vessel is 
credited by John H. Morrison in his "History of Steam 
Navigation" with being fitted with an engine that was 
the pioneer of the American beam engine. Subse­
quently, Livingston and Fulton gave Ogden permis­
sion to run his steamboat on his ferry route for a 
period of ten years. Out of this arrangement came the 
litigation, ultimately carried to the United States, Su­
preme Court, by which the steamboat monopoly, which 
had existed for seventeen years, was broken. One of 
the most active opponents of the Fulton-Livingston in­
terests was "Commodore" Vanderbilt, who in the early 
2C's was operating two boats, the " Bellona" and "Stoud-

steamboat began to go forward by leaps and bounds. 
The original North River Company was at once con­
fronte4. by opposition lines. The Hudson River Line 
built three boats, the "Constitution," "Constellation," 
and "I ndependence," and certain people in Albany set 
afloat the "De Witt Clinton." The year 1824 is nota­
ble for the launching of the first steamboat to carry 
compound engines, the "Henry Eckford." The cylin­
df.rs were 12 and 24 inches in diameter, and the stroke 
4 feet. The new type of engine gave satisfaction, and 
it was used in several vessels, including the "Com­
merce," launched in 1825, of which we present an iUus­
tnltion, and the " Sun" of about the same date. The 
dimensions of the "Commerce" show the trend of de­
velopment. She was of less length than the "Cler­
mont," 130 feet as against 150 feet, but of nearly twice 
the beam, the "Clermont" having been altogether too 
narrow for stability. Her engines had cylinders 16 
and 30 inches in diameter by 4 feet ·stroke. Altered in 
1852 and renamed "Ontario," this remarkable vessel 
was not finally broken up until the year 1894. The 
" Sun," whose engines were of the same compound 
model and of the same dimensions, is credited with 
having made the trip from New York to Albany in 
the year 1826 in twelve hours and sixteen minutes, 
v'ith thirteen landings, so that in the intervening nine­
teen years since the voyage of the "Clermont," the 
time of passage had been reduced about two-thirds. 

The year 1826 is notable for the fact that John Ste-

Length, 265 feet; beam, 30 feet; dept�� 10 feet. Engine, 56-inch diameter by 12 -foot stroke. The boile rs, as in all the boats of this p,eriod, were carried upon the �uards, outside of the null. un May 5, H14�, ran New York to Hudson, 1HlIA miles, in 5 h ours and 20 minutes at speed of 21.tI miles per hour. 
THE ., ALmA." 1847. 
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vens, the Fulton monopoly having been broken, ell.' 

tered the Hudson River passenger business, and ap­

plied his genius to the design of engines and steam­
boats; and it is doubtful if anyone' who worked at 
the problem in the first half century succeeding Ful­
ton bas left a deeper impress. Possessed of a natural 

Scientific Americat' 
It was at about this time that the practice was fol­

lowed in some of the steamboats of providing two sepa­
rate engines, one for each paddle wheel. The "North 
America," above referred to, had engines of this kind, 
a� did the "Champlain," 1832, whicb is shown in one 
of our illustrations. The "Champlain" also illustrates 
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wonderful development ill the speed of the Hudson 
River steamboat. At that time there were no steam 
vessels anywhere in the world that could approach 
these famous craft in speed, and that American ship­
builders and engineers should have gained such a com­
manding lead over the Old World is to be attributed 

As. originally built in 1861: Length was 260 feet; beam, 3414. feet; depth, 
101,4 feet. Engine: Cylinder, 6:t-lnch diameter by 12-foot stroke. 
Vessel rebuilt In IB75 and 1BBl. On August 7th 1874, ran from New 
York to Poughkepp�ie. 74% miles, in 3 hours and i9 minutes at speed of 
:!.:!.u4 miles pel' hour. 

As originally. built In 1BBO: Lengl h, 285 feet; beam, 40 feet; depth, 11 ¥.. feet. Cylinder, 75-inch diameter; 
stroke, 1:t feet. Subsequently lengthened to 325 feet. Has feathering paddle-whepls. On Octobel" 
:t:td, 1BBO, ran from :t:td Street, New York, to Poughkeepsie, 7:t% miles, In 3 hours 8 minutes, at 
speed of �3.:t6 miles per hour. 'l'he "Albany" and the "New York" were the first large Hudson' River 
boats to be built of Iron. 

THE ,; MARY POWELL." 1861. THE" ALBANY." 1880. 

gift for engineering, and being a man of wealth and 
the owner of works of his own, he approached all 
problems from the scientific standpoint, carrying on 
careful experimental work before he started the con­
struction of the full-sized engine or boat. To him we 
owe the present open-skeleton walking beam, with its 
inclosing wrought-iron strap. In his new "Philadel-

another point of current practice in the possession of 
four separate boilers, one carried forward and one 
aft of the wheel house on the guards on each side of 
the vessel. The "four-pipe boats" with their two oscil­
lating walking beams must have presented an odd 
appearance to the people of that day, who were accus­
tomed to the one- and the two-pipe practice of the 

to the facilities afforded by our magnificent rivers, 
to the keen competition between the various com­
panies, and to the fact that then as now it is the fast­
est means of conveyance that wins the popular favor. 
Two of the swiftest boats of the day were the "Swal­
low," which was built for the original North River 
line, and the "Rochester," built in the same year, 1836, 

l.enitb, 412 feet; beam, 50 feet; draft, B feet. Beam engine, cylinder, BI-Inch diameter, 12-foot stroke. Horse-power, 3,BO O.  Speed, maximum :WI,4 miles per hour. Contains 3 5 0  state­
rooms. The dining-room can seat 300 guests. There are four decks for the accommodation of passengers. 

phia," 1826, he introduced the practice of carrying the 
boilers outside the boat upon the guards; and in her 
engine he introduced balanced poppet valves and 
wrought-iron side pipes. In the following year he in­
troduced (in the "North America") for the first time 
the familiar truss or "hog frame" for stiffening the 
hull, a device which has survived in the Hudson River 
st.eamboat to the present day. 

THE "ADIRONDACK" FOR NIGHT SERVICE. 1896. 

previous years. The next vessel' to make a consider­
able cut in the running time to Albany after the per­
formance of the "Sun" was the "Novelty," which' on 
May 31st, 1832, ran from Albany to New York in nine 
heurs and forty-seven minutes. On August 23rd of 
the same year, the "Champlain" made the run north 
ill nine hours and forty-nine minutes. 

The period from 1830 to 1840 was marked by a truly 

for the People's Line, which was started in 1835. The 
"Swallow," after frequent alterations to engines and 
hull, with a view to increase of speed, was finally 
equipped with a cylinder of the huge diameter for 
those days of 52 inches, and the "Rochester" with one 
of 50 inches diameter. The particulars of these boats 
as given by Morrison show to what an advanced stage 

(Oontinued on page 227.) 

Lengtll. ;jljU feet; beam, 43 feet; width over guards, �:t feet ;  draft. 7 � feet. Inclined engine; 
"nB 4 5 ·lnch high pressure, two 70-inch low pressure cylinders, with 7 -foot stroke. 

Steam, 170 pounds. Speed on trial trip, :t4,5 miles per hour. Has six 
decks, four of which comfortably accommodate 5,000 passengers. 

Ler gtll, :148 feet; beam, 42 feet; draft, 7 � feet. Heam engine, cylinder 75-inch diameter by 
12 ·foot stroke. Has feathering paddle wheels. This vessel has the finest 

underwater bod v of all the Hudson River boats. Her maximum . 
speed is 23 � knots. 

THE" HENDRICK HUDSON," 1906. DAY SERViCE. THE " ROBERT FULTON." 1909. DAY SERVICE. 
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STEAMB()AT. 

(Concluded from page ;In.) 
the development of the river steamboat 
had been carried at that early date. 
Both boats had return-flue iron boilers, 
and when pushed to their highest speed 
would burn from twenty-three to twenty-
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vember 8th, 1836, they started abreast 
of each other at 4 P. M. with everything II t Your PATENTS 

tuned to the highest pitch. The "Roches- ncorpora e �:d :��lg:iS 

ter" reached Van Wies Point, 140 miles 
from New York, in eight hours and fifty­
seven minutes, and the "SwalloW" five 
minutes later. Some interesting details 
are given by David Stevenson in an Eng-
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in ten hours and forty minutes. The -----------------------------�---------------------------------------------------------------------
steam pressure, according to this author­
ity, was 45 pounds, and the steam was 
cut off at half stroke. Speaking of the 
remarkable speed of American steam­
boats at this time. he says the vessels 
"navigating the Hudson River and Long 
Island Sound perform their voyages 
safely and regulatly at a speed which 
far surpasses that of any European 
steamer hitherto built." A good descrip­
tion was given during this period by a, 
German vistor of a trip made in 1838 on! 

the "North America." He gives the 
length of the vessel as 200 feet, her 
beam as 26 feet, and describes her as 
having two decl{s, the lower of which 
was about three feet above the water. 
There were separate cabins for men and 
women, that for the men being used also 
as the dining room. He writes: "There 
were 320 passengers on board. each of 
whom slept in a berth, and as sufficient 
room appeared still to remain, one may 
imagine how colossal this floating palace 
must be." He paid three dollars, or two 
cents per mile, for the passage. In "less 
elegant" steamboats the fare was one. 
dollar, and in some boats as low as fifty I 
cents. 

The inventive and original mind of' 
I 

Robert L. Stevens was shown in the de- I' sign of the "Rainbow," an experimental 
vessel of very narrow beam, the breadth I 

of which compared to her length was as I 
1 to 14. She was driven by a pair of' 

inclined condensing engines, one forward 
and one aft of the wheel, with cylinders 
36 inches by 10 feet, coupled to a com­
mon crank pin. Her boilers, strapped at 
every 10 inches with bar iron, 11,4 by 
6 inches, carried the enormous pressure 
for those days of 80 to 100 pounds per 
s quare inch. The hollow wheel shaft, 
made of %-inch boiler iron, was 3 feet 
in diameter. She did not make the high 
speed expected. and was subsequently 
llsed for towing. 

The contests of speed which character­
ized that period were accompanied by 
rate wars. in which passengers were car­
ried over the full course at rates which 
at one time dropped as low as twelve 
cents; and it is recorded that on one 
occasion rather than see an opposition 
boat carrying a fuL passenger list, a 
rival steamboat offered twelve cents 
apiece to the public for the privilege of 
taking them; the deficit being subse. 
quently made up when the ship was un­
der way by the simple expedient of rais­
ing the price of meals by 300 per cent. 

As evidence of the high state of devel­
opment to which the steamboat had been 
carried by the middle of the century, we 
quote the case of that handsome steamer 
"Alida," built in 1847 by William Brown 
of New York. This craft, of which we 
present an excellent illustration, was 265 
feet long, 30 feet broad, and 7 feet deep. 
She was driven by a steam engine with 
cylinders 56 inches diameter by 12 feet 
stroke. From the very first she proved 
to be a "flyer"; and on May 8th she 
made the trip of 145 miles from Al­
bany to New York, with. six landings, in 
seven hours and fifty-six minutes. She J 
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was !lot. how ever, the first 1I0at to bring l The Most Useful Adding Machine 
the time below eight hours, that distinc- isthe one that adds, multiplies, divic1es and suhtracts-with unlimited speed-and the ONLY 

the "Albany," the second being the "New 
York," 1886. These, with two e;;:ceptions, 
are probably the fastest large passenger 
steamers plying on American inland 
waters to-day. With their long, unbroken 
lines, graceful sheer, and triple buff-col­
ored smokestacks, they present as beauti­
ful a marine picture as one would wish 
to see. Both vessels, after being some 
time in service, were lengthened by the 
addition of 30 feet, and as thus altered 
their dimensions are: "Albany," 325 feet 
length by 40 feet beam; and "New 
York," 341 feet length by 40 feet beam; 
the breadth of both vessels over the 
guards being 76 feet. The engines are 
of the typical walking-beam type, with 
cylinders 76 inches diameter by 12 feet 
stroke. They were allowed fifty pounds 
pressure, but thirty-five pounds is suffi­

tion belonging to the " South America," s ch hine is the 
which on April 19th, 1843, covered the 

u mac ::@ :+. 
distance in the extraordinary time of :PUES omo\ome erS���:!�TS 
seven hours and twenty-six minutes. 

" fin A Class By Itsel'''.,... __ ... 
This trip, however, was made without Isn't it plain that it necessarily must pay you luger dividends because of its com-

any landings, and the vessel was favored plete range of usefulness and speed? Other machines simply add-one-fourth as 

by a heavy freshet in the river, which useful-antI then only half a: fast. The Comptometer easily earns its price three to five 
times each year. That is why we want you to try the Comptometer. 

not only gave deep water over the shoals, - Marshall Field & Co., Chicago, 406. 
but set up a swift current in the vessel's Western Elec. Co., N. Y., Chicago and branches, ro6. 
favor. Chicago, Burlington & Quincy Ry. Co., ro6. 

It is impossible, within the limits of T. Eaton& Co. ,Toronto and Winnipeg, 41, and thousands 
of others use Comptometers for their fig-

the present article, to follow in detail ming, because there is 110 other adding or 
the development of the famous steam- ca1cnlating machine as rapid or durable. 

,; It isno exaggeration to�aythe COlnpto­
meter enables one man to do the work of 
two. We find the work absolutely correct 
when it is done with the Comptometer. 
Would not be without it for double the 
price." C. V. THOMPSON, 

Columbia County Auditor, Dayton, Wash. 

boats on this famous river. There was 
a steady increase in size, though the 
speed, having been carried to the high 
point of between twenty-one and twenty­
two miles an hour, was destined to re-
main stationary. We can do no more Write for book, free. 

than mention two celebrated boats, the U. S. or Canada? 
Let us send a Comptometer on free trial, express paid, cient to enable them to attain their sched-Pelt &. Tarrant Mfg. Co., 851 No. Paulina St., Chicago, 111. 

"New World," of the People's Line, with 
wheels 45 feet in diameter and a piston 
of 15 feet stroke, and the "Francis Skid­
dy," with 40-foot wheels and a 14-foot 
stroke of piston, two vessels which had 
many struggles for supremacy during the 
ensuing decade. 

-------------------------------------------------------------------

ule speed of about eighteen miles an 
hour. The "Albany" holds the blue rib­
bon of the Hudson River. On October 
22nd, on her way up to Albany for win­
ter quarters, she was given an engineer's 
trial for speed. Leaving 22nd Street at 

We pass on to the year 1852, when in 
consequence of the many deplorable acci­
dents which occurred, due to the too fre­
quent bursting of boilers, Congress passed 
a law for the inspection of vessels, which 
put an end to the perilous practice of 
steam boat racing. The stories which 
have come down to us of the reckless 
way in which engineers would "bottle up 
their boilers" when racing with a rival 
boat are astonishing, but nevertheless 
well verified. Morrison, a most careful 
historian, credits the statement of an en­
gineer that, on being pressed by his cap­
tain to pass another boat, he "prepared 
for the contest by tying the safety-valve 
lever, drawing the pointer from the mer­
cury gage, plugging up the mouth. of the 
tube, and urging the fires under the boil­
ers." He passed the othe; boat, but we 
are not surprised to learn that it was 
his opinion that although ordinarily he 
carried thirty pounds, the pressure dur­
ing. the contest must have risen to fifty 
or sixty pounds to the inch. 

It is probable that the Hudson River 
boat which has attained the most world­
wide popularity is the "Mary Powell," of 
the Day Line, which, built in 1861, has 
been in continuous service ever since, 
arrd is to-day one of the most popular 
boats on the river. Her original dimen­
sions "ere 260 feet length, 34% feet 
heam, and 10� feet depth. Her model 
i3 particularly sweet, with a long, sharp 
rntrance and a very easy run. Her fast­
est ,'un was made from New York to 
Poughkeepsie, 73% miles, in three hours 
and thirty-nine minutes, including the 
time lost in six landings. Deducting this 
time, her average speed, while running 
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11 : 01 A. M., she reached Poughkeepsie 
dock at 2: 09 P. M., thus covering 72% 
miles in three hours and eight minutes, 
at a speed of 23. 26 miles per hour. On 
May 28th, 1903, the sister boat, the "New 
York," made the same trip at an aver­
age speed of 23. 21 m iles per hour. 

In 1906 the Hudson River Day Line 
I placed in service the handsome steel pass­

enger steamer "Hendrick Hudson," which 
measures 390 feet over all, 43 feet 
breadth of hull, 82 feet over the guards, 
and draws from 7% to 8 feet of water. 
The vessel was designed by F. E. Kirby 
of Detroit and J. W. Millard of New 
York, who were subsequently engaged by 
the Hudson-Fulton Commission to design 
the replica of the "Clermont. " Including 
that in the hold, the vessel has six decks, 
four of which are available for passenger 
accommodation. These decks are un­
usually spacious, and· they can accommo­
date, without crowding, five thousand 
passengers. The dining room has accom-
modations for 262 persons. The vessel is 
driven by an inclined, double-expansion 
paddle-wheel engine, with a 45-inch high-
pressure and two 70-inch low-pressure 
cylinders acting on three cranks, the com­
mon stroke being 7 feet. Steam is fur­
nished at 170 pounds pressure by eight 
boilers. The paddle wheels in this vessel, 
as in the "New York" and "Albany," are 
of feathering type. On her trial trip, made 

The 
Outdoor 
America 
Numbers 
of 

These O u  tdoor Amer ic a  
Numbers are edited by Caspar 
Whitney. There is one of them 
each month, carryIng SIX or 
eight pages of text and pictures 
devoted to all kinds of activity 
in the open air-hunting, fish­
ing, motoring, athletics, gar- over the measured course on the HlJ.dson, 

d ·  f '  
. l' k she made 24. 5 miles per hour, or about enlng, rUIt-growlng, C liC - one mile an hour more than the high 

Collier's 
en-raising, and a score of speed credited to the "New York" and 

kindred subjects. "Albany." The latest addition to the 
Day Line boats is the "Robert Fulton," 

The number dated October built to replace the "New York," which 

16 and appearing on the news- was burned while in her winter quarters. 

under full power, was 22.54 miles per The Natz(mal Weekh! 
hour. Her present captain, A. E. Ander- ,/ 

stands at that I tI'Ille I'S to be a 
The "Robert Fulton" is 348 feet in length, 
42 feet beam, and 76 feet in width over 

particularly �od one, with un- the guards. She was built by the New 
son, a son of her previous owner and cap­
tain, informs us that during her long 
life of nearly half a century she has been 
rebuilt three times and lengthened 40 
feet. The lines of the original boat, how­
ever, have been religiously preserved. 
Her present length is 300 feet. Her 
original engines had one cylinder, 62 
inches by 12 feet, which was replaced by 
a cylinder 72 inches by 12 feet stroke in 
1874. Steam is supplied by two return­
flue tubular boilers, and she uses a work­
ing pressure of thirty-five pounds, under 
which she makes the eighteen miles per 
hour necessary to make her scheduled 
time. Under the forty-five pounds which 

I 
she is allowed, this wonderful old craft 
is still good for twenty miles an hour. 
The hull of the "Mary Powell" was built 
by M. S. Allison of Jersey' City, and. her 
present machinery by the W. & A. Fletch­
er Company of Hoboken. 

Another wooden vessel famous in her 
day was the "St. John," 1864, the cylin­
der of whose engine was 85 inches in 
diameter with the exaggerated stroke of 
15 feet. 

The year 1880 was signalized by the 
appearance of the first iron steamboat, 

11 fi h Th York Shipbuilding Company of Camden, usua y ne p otograp s. ere N. J. , and was launclied in the record 
is an automobile article by time of two months and ten days after 

Albert Lee, a story about' 'The the keel was laid. The hull, which is 
built of steel, is considered by the com­

Poor Man's Race Horse"- pany to possess the finest model of any 

whippet hounds; an article on of the large steel vessels of the Day 

how to find and track deer, Line. She embodies the best features of 
the model of the "Mary Powell" and 

another concerning the use of other fast boats, and her appearance on 

electricity for light machinery I the year of the centennial anniversary of 

h f d '11 h 
Fultorr's great work is very timely. Her 

on t e arm, an stl anot er maximum speed is 23% m iles an hour. 

-of rare interest-on athletics Our illustrations include one of the "Adi­

at the Vatican with some rondack," which may be taken as typical 
. '  of the fine fleet of steamers owned by the 

splendId photographs. People's Line, which makes the night trip 
between New York and Albany. These 
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boats differ from the Day Line steamers 
in their larger size, more moderate speed, 
and the towering superstructure for the 
accommodation of the many tiers of 
staterooms. The "Adirondack" is 412 
feet in length, 50 feet in beam, and draws 
8 feet of water. Being a wooden vessel, 
she is strengthened by the two big sus­
pension trusses which are such a charac­
teristic of the American river steamer. 
She has 350 staterooms. Her engines, of 



3,800 maximum horse-power, can drive 
her at a speed of 20lh, miles an hour. 
The maximum in size and accommoda­
tions is reached in the "C. W. Morse," of 
the People's Line, which is 4 27 feet over 
all, 99 feet over the guards, and contains 
450 staterooms. The dining room will ac­
commodate at one time 300 people. She 
is driven by a walking-beam engine with 
a cylinder 81 inches in diameter by 12 
feet stroke, and her maxi urn speed is 20lh I 
miles per hour. 

In the above necessarily brief story Of 
the development of the Hudson River 
steamboat, we have endeavored to bring 
Ol,lt the salient points of the increase in 
size, speed, and accommodation of one 
of the most remarkable and successful 
types of vessel in the world to-day. It 
would be well in closing to refer to the 
phenomenal :;peeds which were> achieved 
by these vessels over half a century ago, 
and draw attentiop.. to the fact that their 
record passages were usually made when 
wind and tide were favorable. The swift­
est of the present-day boats would· un­
doubtedly exceed the earlier speeds, 
though by no very great margin; and it I 
must be remembered that, under existing I 
conditions, they are run under a fixed 
schedule, generally under a rMuced 
steam pressure, and are operated at sev­
eral miles less speed than the maximum 
of which they are capable. 

,. ... 
THE AMERICAN WALKING-BEAM 

ENGINE. 

(Concluded from page 223.) 
board side being the steam pipe, and the 
other the exhaust. Each of these pipes 
carries a separate rocking shaft, which is 
operated by its own eccentric. The mo­
tion of each rocking shaft is communi­
cated to two vertical liLLlg rods, which 
operate the valy:s by means of two cams 
called "wipers." The eccentric rods are 
formed with hooks at their outer ends, 
which engage a pin in the arms of the 
rocking shafts. They are thrown out of 
gear by means of the slotted vertical rods 
through which the eccentric rods work, 
one of which will be seen in the engrav­
ing. These .vertical rods are known as 
strippers, and they are operated by the 
levers which will be noticed attached to 
the rocking shaft on the steam pipe. 
When it is desired to start or reverse the 
engine, the eccentrics are thrown out of 
gear, and the valves are worked by a 
steam starting and reversing engine, 
which is controlled by the vertical lever 
seen near the steam pipe. If it is de­
sired, the valves can be opel ated by the 
vertical starting bar shown in the en­
graving. 

The hand wheel on the amall vertical 
standard in front of the exhaust pipe 
opens the steam valve for the starting 
engine, and the wheels which are seen 
on the other two standards are for oper­
ating the inject.ion valve and for turn­
ing the surface condenser into a jet con­
denser, if at any time it should be de­
sired to do so. The surface condenser 
is located in front of the steam cylinder 
and below the main deck. Behind the 
steam cylinder and also below the main 
deck is the air pump, which is operated 
by connecting rods from the walking 
beam. The gear shown attached to the 
front face of the gallows frame, above 
the cylind�r, is a hand winch, for lift­
ing the cylinder head. 

The paddle wheels are of what is 
known as the vertical or feathering type, 
in which the buckets are made to enter 
and leave the water in a nearly perpen­
dicular position. The old type, with 
fixed radial buckets, is extravagant and 
uncomfortable; extravagant because it 
wastes power in forcing water downward 
when the buckets strike, and lifting it 
when they leave the water; and uncom­
fortable because it sets up a violent vi­
bration throughout the whole vessel. 
The feathering paddle wheel is smoother 
and m ore efficient in its action, and its 
efficiency is from 12 to 15 per cent 
greater than the older type. Its con­
struction is as follows: Bolted to heavy 
timbers just above the guards is a large 
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which are pivotally attached a set of 

"A PUrrING ON TOOL" 

The DAVIS-BoURNONVILLE PROCESS of Oxy­
Acetylene Cutting and Welding Is the 

Greatest Invention of the Decade 
Progressive Metal Workers 

Are adopting it rapidly. Our Plants are now being used to great advantage 

by manufacturers of metal furniture, sash and doors, steel cars, iron and steel 

pipe, seamless boilers and tanks, 

electrical apparatus, automobiles, 

and by iron, steel and brass 

foundries, for reclaiming castings 

and very extensively by repair 

shops for mending b r 0 k e n  

machinery, engine cylinders and 

aluminum automobile casmgs 

and for building up worn gears 

and other parts. Our Cutting 

Torch is invaluable for cutting steel piling and structural iron, and for wrecking 

steel and iron work. 

FIVE PLANTS IN USE BY UNITED STATES NA VY 

F or complete information address 

Davis-Bournonville Company 
84 West·Street, New York, N. Y., U. S. A. 

Business 
In New 

If YOU' Have an Automobile OT Motorcycle 

YOU NEED A 
Buffalo Electric Vulcanizer 

It i� simple :md attaches to any electric li�bt s{ll'ket. Is sntomaUcally controlled 
fI."',1 will not jnjul'P the tire. You Ca.n do your own repairmg and Bat). Tiuu-&ve 
.M�S:��:::"r booklet-UTire Trouules." h'e free .. 
BUFFALO ElECTRIC VULCANIZER CO., 122 Erie County Bank Bldg., BUFFAlO, N. Y; 

Openings 
Towns 

A small store, hotel or other business established Now in 
one of the new towns on the new line to the Pacific 
Coast will, in a few years, prove a big money-producer. 

Dozens of business openings are offered To-day in the 
growing new Dakota, Montana, Idaho and Washington 
towns on the 

Chicago 

Milwaukee & Puget Sound 
Railway 

If you are thinking of engagmg In some mercantile or pro­
fessional line, why not locate in one of these new towns? 
.. New Towns and Business Opportunities" is the title of a book 
describing the new towns along this new line and along the Chicago, 
Milwaukee & St. Paul Railway. It may be had for the asking. 
Send for it to-day. 

F.A. MILLER General Passenger Agent 
Chicago, Milwaukee & Sl Paul Ry. 

CHICAGO 

GEO. A. BLAIR General Eastern Agent 
Chicago, Milwaukee & St. Paul Ry. 

381 Broadway, N. Y. City 
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connecting rods. At their outer ends 
these rods are pivotally connected to 
rocking arms fastened to the back of the 
buckets,' the buckets themselves being 
pivotally attached to the rigid spokes of 
the paddle wheel. The pin and loose 
ring ape placed eccentrically to the 
crankshaft, and the ring is rotated in its 
proper relation to the paddle wheel by 
attaching one of thp. connecting rods rig­
:dly to it. The eccentricity of the ring 
is so adjusted that the buckets shall 
always enter and leave the water in a 
perpendicular position, thus securing a 
true feathering action. The wheels are 
30 feet in diameter. 

Steam is supplied by four steam boil­
ers, of the lobster-return flue type, each 
11 feet wide, 9 feet 3 inches diameter of 
shell, and 33 feet long, with steam domes 
87 inches diameter and 10 feet 6 inches 
high. Forced draft is supplied by two 

'large Dimpfel blowers, driven by inde­
pendent engines. The steam pressure is 
55 pounds to the square inch, and the 
total horse-power is 3,800. 

RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

ADJUSTABLE PATTERN.-M. BOGURJUJF­
SKY, New York, N. Y. This invention consists 
in the construction and combination of parts. 
whereby the different edges of the pattern 
may be moved outwardly or inwardly suu­
stantially in parallelism, without varying til<' 
relative proportions or the general shape of 
the pattern. Attachments are employed for 
varying the style of the garment, rendering 
one pattern useful for cutting different forms 
of garments. 

PNEUMATIC HEEL-CUSHION.-W. L. 
GORDON, Deal, N. J. The cushion is such as 
worn at the heel of the shoe on the inside in 
order to cushion the heel in walking. The 
cushion has an improved form which increases 
its elasticity in action, and a further object 
is to provide improved means for holding the 
cushion in position. 

Electrical Device ... 
TELPHER SYSTEM.-B. T. HITCH, Allen, 

Md. In this case the invention relates to tel­
pher systems and is particularly applicable to 
rural mail delivering routes in which the de­
livery points are relatively far apart. It may 
be used also as a parcel deli vering system 
or for any purpose in which the rapid- trans­
portation of light matter is desirable. 

HEAD-GE.\R FOR SUPPORTING LIGHTS. 
-D. E. TAYLOR, Willimantic, Conn. The 
gear is for use by surgeons, dentists, and op­
ticians, and supports an electric light and 
delivers the rays directly upon the object un­
der inspection. The main feature involves a 
spring metal band, adapted to extend over 
the head from the front to the back, and be 
retained in position by resilient engagement 
with the forehead and back of the head. 

Of Interest to Farmers. 
BEEHIVE.-P. WEAVER, Fort Worth, Texas. 

'l'he object among others here is to provide 
a hive' of concrete or cement whose walls will 
be thick enough to exclude heat and cold, and 
whose interior will be large enough to receive 
any desired form of honey frames and which 
will afford at its entrance ventilating means, 
cleaning out means, and means for the passage 
of the bees into and out of the hive. 

PlilA-HULLlilR.-W. L. HAY, Franklin, Tenn. 
The intention of this inventor is to provide 
a device of comparatively simple construction 
in which the hulling of picked peas or of 
peas on the vines may be accomplished by 
merely shifting the concave and feeding the 
peas through the device in the direction most 
suitable for their proper treatment.. 

DEVICE FOR TEACHING MILKING.-P. 
J. DEVRIES, Hull, Iowa. The purpose of 
the improvement is to provide a device that 
simulates the udder and teats of a cow pen­
dent therefrom, together with other details 
that afford means for practising the removal 
of water from the artificial udder by a proper 
compression of the teats, and thus acquire the 
art of milking quickly and safely. 

Of General Interest. 
SOLDmR FOR A LUMINIUM. -.J. F. G UG­

GENBUHL. 22 Rue de Bagnoles, Paris, France, 
This solder is not easily broken and it readily 
resists the action of acid and water. It may 
he uRc'd fer soldering pieces of pure aluminium 
or of the alloys thereof, or.for soldering alum­
inium upon copper, zinc, steel and other metals, 
regardless of the general shape and thickness 
of the parts. 

BUTTmR AND LARD CUTTER.-C. H. 
CARLSON-, Iron Mountain, Mich. ��he inven­
tion is an improvement in self measuring lard 
and butter scoops for use in taking lard or 
butter out of barrels, tubs, or other receptacle. 
The blades may be made of different sizes to 
measure difft'l'cnt quantities of the material, 
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