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force is exerted. The mean driving force is more difficult to

obtain. There are two instruments in use for measuring
this, namely, the indicator and dynamometer. These two
names ave used in this paper in a restricted sense. The first
is applied only to the well known steamengineindicator,and
thelatter to that form of dynamometer which is used to mes-
sure the force transmitted by revolving wheels or shafts.

It would be impossible, in the limits of this paper, to give
a detailed description of the indicator. We therefore will
mention only such features as are necessary to explain its
mode of operation. The indicator is so constructed and at-
tached that steam from the main cylinder presses upon one
side of a small piston in the instrument, the atmospheric
pressure being upon the other side. To the indicator piston
isattached a spring and a pencil, the latter arranged to mark
on paper. The predominating pressure on the indicator
piston, whether of the steam or of the atmosphere, extends
or compresses the spring in proportion to the intensity of the
pressure, and moves the pencil up and down on the paper.
The paper is arranged on a drum, which is so connected that
it has a side motion corresponding to that of the engine
piston. Consequently, as the engine piston moves the paper
is moved sideways, and, as the pressure changes, the pencil is
correspondingly moved up and down ; so that the figure or
diagram traced on the paper is a combination of the two
movements, and 8hould show the pressure at each and all
points of the stroke. The mean of a number of ordinates on
the diagram represents the mean pressure per square inch of
piston, which, multiplied by the area of the piston, gives the
total force which produces the piston movement, from which
the power may be calculated, as has been before explained.
The indicator is a beautiful instrument, of such great value
to the steam engineer that it may be said to deserve the nu-
merous words that have been spoken in its praise. Still, in
many cases where it has hitherto been considered practicaliy
perfect, its indications are of the most deceitful and unre-
linble character. It shows very perfectly whether the valves
are adjusted properly ; and often, when applied to an engine
which is working improperly, a mere glance at the diagram
will reveal the difficulty, and suggest the remedy. Large
leaks in the valves or piston may also be detected in this
way. The indicated pressure at the end of the stroke has
very often been employed to determine the quantity of steam
used by the engine. Calculations founded on such a basis are
entirely worthless, as will be explained when treating of the
cost of the power. It has often been attempted, also, to cal-
culate the friction from indicator friction diagrams; but the
system is practlically erroneous, as will be explained here-
after. The indicator is chiefly employed, however, to deter-
mine the power of an engine, it being supposed that the dia-
gram shows correctly the pressure at all parts of the stroke.
Even this it fails to do under certain circumstances. The
moving parts of the instrument must have weight and fric-
tion, and some force is necessarily required to overcome the
Jatter, and put the mass in motion. If, therefore, the pres-
sure be ascending, the indicator will show less than it should ;
and when the pressure is descending, the instrument will
show more tlian it ought. In either case, then, the length of
the ordinates is increased during any change of pressure,
whence the mean pressure indicated is greater than actually
existed in the cylinder. Until quite recently we suppesed
that these inaccuracies were too small to require serious at-
tention. Experiment has, however, proved the contrary.

To be continned.]
— —w-——-—————

THE NATURAL AND THE ARTIFICIAL.

All artificial forms have sprung from natural forms. The
proof of this is simple. Tmagination is the grouping togeth.
er of remembered images. Forms thus imagined, and con-
structed, although as a whole they may differ from anything
else known, still are derived forms, so far as their elements
are concerned. The first objects ever copied by man must
have been natural forms. The grouping together of these
gave new patterns for imitation, and the re-grouping of sec-
ondary forms others, and so on until those now in vogue in
various departments of the arts were obtained.

A principal element in a good design is that the suggestive
forms, the elements of the composition, should be so com-
bined that no single one is conspicuously shown. If the
contrary is the case, there is a want of harmony—of tone;
the eye is carried from a general to a particular effect; from
the result to one of the means intended to produce the re-
sult. Hence in the composition of designs for dress patterns,
paper hangings, etc., it is rare that natural forms and colors
of objects are preserved. The form may be retained and the
color altered, or wice versas; or both may be modified to suit
the general character of the design.

A chaste design always subordinates details to general ef-
fect. To this end a rose is olten painted green or blue;
blackberries may be represented as growing upon grapevines ;
any other incongruity may form a part of the composition.
It is evident then that the profession of a designer in any
department of the arts, requires great skill and judgment.
There is only a short step from the harmonious and tasteful
to the monstrous and disgusting ; and the multiplication of
new combinations, to the extent required in some depart-
ments of industry, calls for talents of a very rare and pecu-
liar type. Especially is this the case in the manufacture of
prints, and paper hangings, and a close scrutiny and criticism
of the patterns of such goods exposed for sale in the shop
windows, will soon convince the observer that a truly chaste
and harmonious conception, is the exception not the rule. It
is hardly possible from the circumstances of the case that
this could be otherwise, but it is equally obvious, that there
is much room for improvement in these designs,—not impos
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sible improvement, but such as might easily and profitably

be made.

HANCOCK’§ SCREW PROPELLER.

The many advantages offered by screw propulsion over the
paddle-wheel system have led to innumerable improvements
and modifications in the former principle. Some of these are
to be taken for what they are worth—which is little or noth-
ing—while others possess a practical value which has led to
their adoption. Among the most recent inventions in this
direction, and one which has given the most signally suc-
cessful results under competitive trials, is the screw propeller
of Messrs, F. and C. Hancock, of Dudley. This screw has re-
cently been tried against a two-bladed Smith’s screw with re-
sults entirely in favor of the former. In the interestsof steam
navigation, we propose to place before our readers all the
facts we have obtained respecting the trial, feeling assured
that the Hancock screw embodies elements of superiority
which entitle it to every consideration, and which there is
every reason to believe will place it before every other com-
petitor. The trial in question took place in a steam tug be-
longing to the Shropshire Union Canal Company, on one of
their lines of water near Wolverhampton. This company for
some years used a (riffith’s screw in their tugs, but the re.
sults being unsatisfactory they instituted a series of experi-
ments, at a cost of several
thousand pounds, with the
view of obtaining an effi-
cient screw propeller. These
experiments led to the
adoption of a two-bladed
Smith’s screw, the blades
each filling a quadrant of
the whole circle, so that
the entire screw area is
equal to half ihe area of
the circumscribing circle.
No other form of propeller,
Messrs, Hancock’s alone ex-
cepted, has given such good
results as this on the Shrop-
gshire Union Canal, and it
was one of these against
which the Hancock screw
recently competed. The
same boat was used in all
cases, the screws only hav-
ing been changed as re-
quired. The screw shaft
makes two revolutions
while the screw makes
three, and the relative
speeds of the crank and the
propeller shafts remained the same throughout, the screws
only being changed.

The Smith screw is 8 feet 1 inch in diameter, 4 feet pitch,
and 20 inches along the shaft, and is driven by a double cyl-
inder engine of upwards of 20-horse power. The Hancock
screw is of an entirely new curve, as will be seen by the an-
nexed engraving ; it revolves from left to right, that is, the
concave face moves forward. It is 3 feet in diameter, 6 feet
pitch, 6 inches along the shaft, and has two thirds less sur-
face than the Company’s screw. The following tabulated
statement gives the results of two runs with the tug boat
alone, one with the Hancock and the other with the Compa
ny’s or Smith’s screw :

HANCOCK'S SCREW,

Pressurein Revolutions  Miles  Timein

boiler in 1bs.!  per minute. 7rUN. m:nutes.
First mile, not full steam. .22 3 1 21
Second mile, fuil steam 23 80 1 17
Half mile, full steam... 28 80 3% 8
TOMAL 1vttvesererteeeeeeeenanenteaneennneensaessensessnenses 2% %

THE COMPANY’S SCREW.

Pressurein Revolutions  Miles  1ime n

boiler in 1bs. per minute.  run. minutes.
First mile. fullgteam..... ...45 115 1 19
Second mile, full steam .45 115 1 21
Half mile,fullsteam... .45 115 ¥ 1
THOEANK. . . ovesss oo o o ORI o oo QiR s 0 s 00 s ssssssssassansss 2% 51

It will be seen by the above statement that the Company’s
screw had double the pressure of steam, and made upwaid of
thirty-five revolutions per minute more than the Hancock
screw, It is, therefore, fairly to be inferred that double the
quantity of coal was consumed with the former, while a
lower rate of speed was speed was obtained than by the lat-
ter screw. The value of a screw on a canal is its power to
carry weights behind it; experiments were therefore made
in towing, and the tug boat took in tow four loaded boats
containing 95 tuns of goods. The first run of 24 miles was
made with a four-bladed Hancock screw. The pressure inthe
boiler was 50 1bs. full pressure ; the run was accomplished in
674 minutes, the engine making 86 revolutions per minute.
The Hancock screw was then removed and the Smith screw
put on, the boiler pressure remaining the same. The same
four boats, with their 95 tuns of cargo on board, were again
taken in tow, and the run was accomplished in 65 minutes,
the engine making 148 revolutions per minute. From these
figures it would appear that nearly the same results were ob-
tained in both cases with a very different consumption of
steam, and consequently of fuel, highly in favor of the. Han-
cock screw. In a third experiment with the Hancock screw,
the boiler pressure being 60 1bs., the engine made 103 revolu-
tions per minute, and the run of 24 miles, towing the four
boats loaded as before, was accomplished in 55 minutes, up-
ward of half a mile an hour faster than the run with the
Company’s screw. Such a result was certainly never ob-
tained with the ordinary screw. Although we have no exact
figures as to the consumption of fuel, neither were any indi-
cator diagrams taken from the engine, there is evidence of a
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considerable saving in fuel. As this saving has been realized
on the narrow and shallow waters of a canal, we may antici-
pate similar results with increased speeds in ocean steamers
fitted with the new propeller. It should be borne in mind
that speed cannot be obtained, however great the power used,
in shallow canals where the boat draws four feet of water, as
was the case in the present instance, leaving only six or
eight inches of water below the bottom of the tug boat. It
was found that with the Hancock screw no vibration what-
ever was experienced, while in all cagses with the Company’s
screw, and in fact with all other screws, considerable vibra-
tion results.

It was at one time hoped that a revolution of the screw
would be made to give a result analogous to that of a cart-
wheel. The wheel revolves upon an unyielding substance,
and carries its load the entire length of the revolution, with-
out loss or slip. But as the screw revolves the water yields
to its pressure, and the fastest ships in the Royal Navy only
obtein a speed of one fourth the margin velocity of the screw
with a best Griffith propeller. The small steam launches at-
tached to the navy, fitted with a pair of twin Smith screws,
attain in some few cases a speed equal to about one third of
the margin velocity of the screw. But then it is onlyin those
cases where the engines are proportionately more powerful
than any that could be put into a large ship. The lcss of
propelling power in the sorew is due to the great amount of
slip. The long angle screws require too much power, and
throw the water sideways. The lighter angles throw the
water more |in a line with the vessel, but the screw requires
a’ high velocity to obtain speed, and this is one of the great
defects our large ships have to contend with. The War-
7ior, with an engine giving out upward of 6,000-horse power,
has to work at about 75 revolutions per minute to give the
ship its full speed. So high a speed of the engine with so
large a power cannot beimaintained for long withsafety; and
this is the general position of our navy and our merchant
ghips. The Hancock propeller was invented to meet this
special point and to remedy this great defect. It proposes to
give a higherspeed to a ship,and at the same time to greatly
reduce the revolutions of the engine. So far as the trials
have at present gone, these results have been attained. They
go to prove that the engine will work one third slower, and
the ship move faster, than with any other screw. To these
advantages is to be added the ecoromy of fuel, which is a
most important feature in every case. The experiments have
been veryconclusive in establishing the superiority of the
Hancock screw for one class of navigation. That it will
prove as efficient in larger vessels, and under different condi-
tions, there is no reason to doubt. But we cannot of course
pronounce a decided opinion in the absence of actual trials.
The invention is one full of promise, and we shall watch with
interest the progress of the Hancock screw, feeling assured,
from what has already been done, that if a trial in an ocean
vesgel were made, and the results carefully noted in detail,
such advantages would be shown as would lead to its adoption
in all future cases, We look forward with confidence to this
result, and in the meantime congratulate the inventors on
having inaugurated a new era in the history of screw propul-
sion.— Mechanics’ Magazine.

—  —wew——
The Water Power of Maine,

The report of the Comnmissioners appointed to conduct the
hydrographic survey of the State of Maine contains some in-
teresting statements. Returns were obtained from 2,015
sites of water power, all located within an area of 14,000
square miles, the entire area of the State being 81.000 square
miles. The Penobscot River, in the twelve miles above Ban-
gor, has power equal to 40,00 horses. The Kennebec River
has power equal to 32,800, divided as follows: Augusta has
5,000 ; Waterville, 8900; Solon, 4,900; Skowhegan, 5,700;
Fairfield, 7,300; Anson and Madison, 2,000-horse power. The
Androscoggin has power equal to 58,990 horses, divided as
follows: Lewiston, 14,500 ; Brunswick, 8,600 ; Lisbon, 6,740 ;
Livermore, 8,200 ; Jay, 4,950 ; Rumford, 21,000. From thLese
figures it appears that the three principal rivers of the State
afford power equal to over 130,000 horses. The report gives
a total of 450,000, and taking into account the powers not
reported, the aggregate water power of the State will not
fall short of 1,000,000 horses. Lowell, in Massachiusetts, has
9,000-horse power. The water power of Maine indicated
above is, in the drouth of summer and at its present stage of
development, equal to the working power of 4,000,000 of
men, and is twice greater than the power, both steam and
water, employed in Great Britain and Ireland, in 1856, in cot-
ton, woolen, worsted, silk, and flax manufacture.

—_—-————————
TESTING THE POWER OF STEAM ENGINES,

We commence this week the publication of a paper entitled
“The Best Modes of Testing the Power and Economy of
Steam Engines,” read before the Polytechnic branch of the
American Institute, Oct. 22, 1868. The paper is a marked
contrast to the majority of the papers, and the discussions
which have occupied the time of the Institute fora considera-
ble period, and although exceptions may, and probably will
be taken to some of the views of the author, its perusal will
be found both interesting and instructive. We therefore
strongly urge our readers to give it earnest and candid atten-
tion. It will be found that the author, although in the por-
tion of the paper that we publish this week he points out im-
portant defects and sources of error in the application anduse
of the indicator, still claims, as he proceeds with thesubject,
that this instrument is the only one that can well be univer-
sally used for testing steam engines. His directions for its
proper use, and the interpretation of its diagrams, areof value
to all interested in the subject.
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Road Locomotion by Steam.

On page 226, No. 15, current volume, SCIENTIFIC AMERICAN,
we published accounts of the performances of a new steamer
for traversing common roads and drawing trains of loaded
wagons, the principal peculiarity of which is the use of vul-
canized rubber tires on the wheels, by which the jolts and
obstructinns owing to unevenness of surface of the roadway
are avoided and overcome. The trials, which appear to have
been very satisfactory tests, were made at Edinburgh and
Leith, Scotland, in the first instance by drawing a train of
coal carriages over paved roads, up and down steep inclines,
and around curves and corners; and in the second case the
locomotive running over a grass field and over loose earth,
lightly laid to the depth of from twelve to twenty-four inches.
The weight of the machine
used was between four and
five tuns, yet in passing over
the loose earth the waight
compressed it so little that a
walking stick could easily be
pushed down in the track of
the wheels, without marked
exertion.

The accompanying engrav-
ing we copy from the Lon-
don Mechanics' Magazine. The
boiler, A, is an improved ver-
tical boiler evaporating 468
1bs. of water to one pound of
inferior Scotch coal, for 3:66
1bs. to one pound of the same
coal in the ordinary upright
boiler. B is the casing of the
engine, Cthe water tank, and
D the coal bunker. E is the
steering wheel, with a rubber
tire twelve inches wide by
four and a half inches thick.
The main driving wheels, F,
connected to the engine by

suitable gearing, have tires
of rubber fifteen inches in
width by five inches thick.

A number of trials have late-
1y been completed,with a pow.
erful road steamer, which has been constructed for hauling
wagons loaded with coffee over the hilly roads in the island
of Ceylon. This steamer has two cylinders, each seven and a
half inches diameter by ten inches stroke, and a vertical boil-
er three feet diameter by seven and a half feet high. The
engine is sarranged with gearing to make either six or fifteen
revolutions to each revolution of the driving wheels. The
machine weighs, with water and coal for two hours’ work,
about eight and a half tuns. It was intended to haul twelve
tuns gross weight up gradients of one in sixteen. It was
found, however, on trial that it was capable of doing a great
deal more than the stipulated amount of work.

——————
Bleaching of Tissues.

Some recent researches by M. Kolb on the bleaching of tis-
sues will be found of interest to those engaged in this de-
partment of the arts. We give a condensed account of these
experiments as contained in the London Chemical News.

Flax was the fiber chiefly experimented with, alkalies being
the reagents whose effects were studied, the object being to
fix precisely the nature of the substance which passes by the
name of resin, gummy mater, gum-resin, saponifiable matter,
etc. Elementary analysis gave no information ; it gave fig-
ures which closely approached the percentage composition of
cellulose. The employment of various solvents used in or-
ganic chemistry, on the contrary, led to certain conclusions by
a chain of facts. The fiber after treatment with alkalies fur-
nished strongly colored lyes, which had a certain tendency to
mold ; this result suggested the idea of a saponification, and
led to the examination, as solvents, of alcohol, ether,and es-
sential oils. The yellow coloring matter is completely insol-
uble, and these liquids only remove from the fiber a white
fatty matter and a green essence, the penetrating odor of
which is found slightly perceptible in bleachers’ lyes. The
wlole only censtitutes 48 per cent of the weight of the fiber,
and is the portion really saponifiable in caustic alkalies; the
alkaline carbonates leave this fatty matter in the fiber, which
becomes at the same time, more supple. After exhaustion by
alcohol, the fiber, boiled in weak potash, soda or ammonia so-
lution, gave, in three cases, a loss in weight of 22 per cent.
Carbonate of soda posesses exactly the same solvent power,
but it acts more slowly. The brown lyes thus obtained, neu-
tralized by hydrochloric acid, give a browa gelatinous precip-
itate ; but the coloration of the liquid still indicates the in-
completeness of the precipitation. Neither acid in excess,
vor lime of baryta, will precipitate that which remains of the
coloring matter in solution. This soluble portion varies ac-
cording to the amount of alkali, and especially according to
the duration of the ebullition ; thus twelve hours’ ebullition
with ammonia suffices for acids to cause no precipitate in the
solution. The fiber treated by boiling water, loses at the
end of a week 16 per cent of its weight,and 18 per cent when
pressure intervenes; the matter dissolved is acid to litmus,
colors the water slightly, and possesses the singular property
of browning by simple contact with alkali.

Considering these first characters, it is difficult to admit
the presence of a resinous matter. Caustic alkalies or alka-
line carbonates do not act as simple solvents, for in boiling
the fiber with determinate amounts of carbonate of soda or
sulphide of sodium, it was found that after eight hours’ ebul-
lition no trace of carbonic acid or hydrosulphuric acid re-

mained. Resins do not give similar results; they saponify
equally well with sulphides and alkaline oxides. Lime does
not precipitate this substance dissolved by the alkalies; the
fiber boiled with milk of lime loses the same weight as in so-
da, a soluble combination being formed with lime, containing
48 parts of this oxide for 100 of the coloring matter : chalk
gives the same result, althoughmore slowly. The treatment
by chalk and lime presents this particular—that the solutions
obtained remain colorless, and that the precipitates obtained
are white. Analysis assigns to the substance, soluble in alka-
lies and re-precipitated by acids, the following numbers:
Hydrogen, 5 0 ; carbon, 42'8; oxygen, 522.

The research has led to the establishment of the follow-
ing facts: The gummy substance which adheres to the fibers

THOMPSON ROAD STEAMER.

of flax is nothing else than pectose. The soakingor steeping
of the fiber appears to have for its object the determination of
the pectic fermentation, and the pectic acid whichresults re-
mains fixed on the flax, either mechanically or in part, in the
formof pectate of ammonia. The caustic alkalies in the cold
form gelatinous pectates, which preserve the fiber from being
completely attacked. Pectic acid being weak, the alkaline
carbonates have in the cold only a feeble action upon the
fiber. Ebullition, on the contrary, transforms pectic acid into
an energetic acid—metapectic acid, the carbonates are then
strongly attacked, and their employment becomes as effica-
cious as that of caustic alkalies. The carborateof soda, even
in large quantity, is not a cause of the weakening of the
fiber, which loses more strength from the employment of
caustic soda, especially when the lye is concentrated. The
employment of lime, even in the cold weakens the fiber con-
siderably., But the chief cause of the destruction of the so-
lidity of the fiber is too long digestion, particularly with

caustic soda. M. Kolb eays, that, after having proved the

existence of pectose in the unsteeped flax, and of pectic acid

in the same flax after steeping, it is to be hoped that the at-

tention of chemists will be drawn to the pectic fermentation,

well known doubtless as a scientific fact, but of which no one

suspected an industrial application of so high importance
—_— we—

The Mechanics of Spiritualism,

The Journal of the Franklin Institute says: “Dr. Peper, of
the Polytechnic Institution in London, so well known for
his ingenious inventions of the ghost, the floating head, etc.,
has for some time past employed himself in the development
and exhibition at the above named institute of sundry con-
trivances, by which all the wonders of spiritual manifesta-
tions have been not only paralleled but exceeded. One of
the most remarkable of these consisted of an arrangement by
which various objects and persons were caused to rise in the
air, and remain there suspended under conditious_which im-
plied the impossibility of any supporting wire however fine
and invisible.

‘“ When, however, we mention that in the patent by which
these contrivances are secured to their inventors’ use a large
plate of glass figures as the *invisible means of support * of
these light characters, the wonder of the thing will be some-
what diminished, while the simplicity and ingenuity of the
idea may well claim praise. In a foreign scientific journal we
see some tricks of the Davenport Brothers are described and
are declared inexplicable, and yet we have repeatedly seen
performances, involving every important feature of these su-
per-human developments, made by an amateur in the arts of
legerdemain in the presence of many spectators, and defying
all their ingenuity of detection. Yet to those initiated, these
feats are as easily reduced to the domain of nature and me-

chanics as Dr. Peper’s wonders when the glass is recognised.”
—_—
Nothing if not Scientific,

Forney’s Press tells a good story about bouneg, which illus-
trates the power of science in dealing with extraordinary
phenomena: In company with a distinguished member of
the American Association for the Advancement of Science, we
were recently examining the grounds of an Illinois horticul-
turist. Our horticultural {riend evidently had great respect
for the sawant, and received his every word with almost rev-
erent admiration. Picking up an old bone, the learned sci-
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entist remarked: “ Thisis the bone of a horse.” The farmer
looked doubtingly, but did not express dissent. Soon after
our learned friend lifted another, and remarked : “Thisis the
bone of an ox.”” The farmer was astonished, and asked :
“ Please tell me how you can so easily distinguish one bone
from another? Why is this an ox bone?’ “ Why don’t you
see,” observed the philosopher where the butcher sawed a
steak off of the bone ?”

It was well for our learned friend that he was not iz a re-
gion of horse meat food, or he might have been confounded
in his wisdom. As it was, the farmer had only to exclaim
that *‘learning was a wonderful thing;” and for some min-
utes he was lost in reflection on the astonishing mysteries
displayed by the aid of “science.”

_— R
The Atmosphere.

The Academy of Sciences, in France, has published the re
sult of observations of the atmosphere, made by Camille
Flammerton in an extended series of balloon ascensions. The
first chapter of the report establishes a law of variation of the
watery vapor in the air, and asserts that the invisible mois-
ture accumulates to the maximum zone of humidity and then
decreases until it finally disappears. The second chapter
shows that the solar radiation increases in the upper regions
in proportion to the diminution of the moisture and of the
temperature of the air. The third chapter treats of the circu
lation of the atmospherical currents. The fourth establishes
the diminution of the temperature according to the latitude.
The fifth gives very curious observations on the altitude of
clouds of different forms, their variations, and physical con
struction. The sixth gives several problems on optics, acous-
tics and general physics, of which the definitesolution is not
completed.

Corvespondence.,

The Editors are not responsible jor the opinions expressed by their cir
respondents.

A Novel Steam Canal Boat.

MEessgs. EDiToRS:—In your issue of September 23, you copy
an article from the Rochester papers about the new steam
canal boat, Edward Backus, and as it does not seem to give
in all respects a correct idea, I will endeavor to explain it.
The boat, Edward Backus, was built with the view of over-
coming the obstacles that have heretofore made steam on the
canal a failure.

It has been demonstrated that a screw or paddle wheel, in
as small a water way as the canal, and shoving a boat of the
present style of canal boats at the speed of two miles an
hour, has a “ slip” of about seventy-five per cent ; and as this
causes a consumption of about two tuns of coal, every twelve
hours, and requires & large boiler and engine in proportion
to the work done, thereby lessening its carrying capacity, it
cannot compete with horses, having direct hold on the ground,
and no loss of power. Now, it occurred to me, that if I could
run a wheel on the solid ground, at the bottom of the canal,
thereby saving this enormous loss of power by slip, and
making the amount of power necessary to drive a canal boat
conform nearer to the power of two horses on tlie towing path,
I could propel a boat cheaper than with horses. With this
object in view, I constructed a boat with a “well” in the cen-
ter, running through the boat like a box for a center board
in a vessel, sixteen feet long, and twenty inches wide, and
placed therein a traction wheel eight feet in diameter, and
one foot thick., This wheel is hung in a frame, which is
hinged at its forward end, allowing it to rise and fall eight
feet below the boat ; and as the boat, when loaded, draws six
feet of water, this wheel can drive the boat when the water

.| is fourteen feet deep ; and the frame being hinged three feet

above the bottom of the boat, it gives the traction wheel a
backward motion as it rises, and as it revolves only seven or
eight times a minute, it rolls over stones or other obstruc-
tions very easily, and without jar. The back end of the well
is enlarged, so as to receive a screw whesl four feet in diame-
ter, for use in deep water, which can be connected with the
engines readily, and lowered below the bottom of the boat,
the traction wheel lifting and guarding it from injury. This
whole machinery occupies no more room than a horse stable,
and adding but little weight above that of a team. The
boat has made two short trips, and one long one, running the
entire length of the canal, and I find nothing in the bottom
of the canal to prevent the general adoption of this prin-
ciple. The boat can be run from Buffalo to Albany, without
using the screw wheel more than twenty miles of the entire
distance.

The Backus has a carrying capacity of two hundred and
fifteen tuns, and uses one half a tun of coal in twelve hours,
running from two and a half to three miles an hour, and of
course making no wash to the banks,

EDWARD BACKUS.
—_— —p A — e —— -
Better Roads Wanted.

MEsSRS. EDITORS ;—I am inclined to offer a premium of my
best good will, at least, to you, or some of your learnsd con-
tributors, for remarks on the best system of roads and road
making.

Can the iron trackway for common roads be made available
and practicable 1o our country at large, or will its great cost
prove it, as a scheme, abortive ?

If we must go on with our common earth roade, “up hill
and down,” can we not induce travalers to use wide tired ve-
hicles to save them in as good condition as possible ?

Will some one give a scientific estimate, through the Scien-
TIFIC AMERICAN, of a track in a common road seven feet
wide, and of svificient thickness feral] traffic, made of broken



	scientificamerican11111868-308b_Page_1
	scientificamerican11111868-308b_Page_2

