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I am glad you are about enlarging and explaining your principles
of natural philosophy. [ believe the work will be well received by
the learncd world.

Benjamin Franklin to Cadwallader Colden.

Philadelphia, Feb. 28th, 1753.
o * 3 We are preparing here to make accurate
observations on the approaching transit of Mercury over the sun.
You will oblige us much by sending the accounts you have received
from Lord Macclesfield of his great mural quadrant. I congratulate
you on your discovery of a new motion in the earth’s axis. You
will, T see, render your name immortal.

I believe I have not before told you, that I have provided a sub-
scription here of £1500, to fit out a vessel in search of a north-west
passage: she sails in a few days, and is called the Argus, command-
ed by Mr. Swaine, who was in the last expedition in the Calefornia,
author of a journal of that voyage, in two volumes. We think the
attempt laudable, whatever may be the success. If he fails, magnis
tamen excidit ausis.

Mr. Thomas Gilpin laid before the meeting some fine spe-
cimens of the Bombax of Santa Cruz.

SPECIAL MEETING.
Eighth Session, 30th May, half past 5 o’clock, P. M.

Dr. Parrerson, Vice-President, in the Chair.

Mr. Ellwood Morris made an oral communication relative
to the Tursine of Fourneyron, a horizontal hydraulic motor
first employed in France in 1827, and of late successfully in-
troduced into use in our country by Merrick & Towne of
Philadelphia.

Mr. Morris traced the history of this machine from the first sug-
gestion of Belidor, supported by M. Navier. llc adverted to the
prize of 6000 franes, oflered in 1527, 1529, and 1532, by the Soci-
ety for cncouraging national industry, to the person who should suc-
cessfully project and put in use two hydraulic motors, whieh should
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not waste water, but receive it into their buckets without shock and
cause it to leave them without velocity. He alluded to the ex-
perimental rescarches of M. Poncetel and of M. Bardin; the latter of
whom employed wheels with vertical axes, and gave them the name
of Turbines, but without fully complying with the prize conditions.
These were attained by M. Fourneyron in 1833, after ten years de-
votion to the subject, by the construction of two turbines; one of
which realized a useful cflect of more than 80 per cent. of the power
expended, and the other with less expenditure of water than an over-
shot wheel, which it supplanted as the motive of a blowing machine
at a furnace, furnished a greater blast.

Mr. Morris exhibited a full-size horizontal section of a turbine, just
constructed by Merrick & Towne for the powder-works of Dupont
in Delaware, and a smaller well constructed model, which exposed
all the parts of the machine. Hc cxplained its theory and mode of
action, and made copious references to Fourneyron’s Memoir in the
Bulletin of the Society for encouraging National Industry for 1834,
and to the Comptes-rendus of the Academy of Sciences, the Journal
of the Franklin Institute, and the works of Morin, for information
both as to its theory and the economy of its results.

Mr. Morris next adverted to an apparent crror in the conclusions
drawn by Fourneyron, from the thcory of the turbine, in conscquence
of his having considered merely a single filament of water, in its
progress along a curved guide, and through the wheel, instead of
applying his reasoning to the line of motion of the centre of gravity
of the issuing particles. M. Fourneyron had thus been led to pre-
seribe a rule for proportioning the tangent angle of the curved guides,
which generally gave them at the inner circle of the wheel an incli-
nation of about 45°, with a radius through the same point, instead of
an angle of 70°, and upwards, which results from appiying the theo-
ry to the acting linc of the central filament of the moving mass.

In order that the water, agreeably to one branch of the theory,
shall act upon the wheel without shock, it is only necessary to cause
the final element of the curved bucket recipient of the hydraulic force,
to be the resultant of two forces; the one representing the direction
and velocity of the centre of gravity of the water issuing from the
directing sluices, whilst the other is a tangent to the inner circle of
the wheel, and indicates its motion at the point of entrance of the act-
ing fluid.

To cause the water, conformably to the other branch of the theory,
to leave the wheel withont velocity, the bucket must be curved around
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sufficiently to receive the full pressure that the head of water is ca-
pable of imparting, yet not so much as to obstruct the egress of the
fluid when it has done its work; to which end it appears to be ne-
cessary, that a tangent to the final element of the curved bucket
shall intersect a tangent to the outer circle of the wheel, with an
angle opening outwards, of from 10° to 15°.

The curve necessary to satisfy these conditions, has been care-
fully determined by actual experiment; and Mr. M. remarked, that
an advantageous form of the machine having been once devised, it
serves as a type for constructing others, adapted to a different fall
and volume of water. Thus, in the language of M. Combes, a
French Engineer of Mines, to whom this generalization is due,—
“knowing the fall and the volume of water to be expended, for a
“wheel to be constructed, we make it similar to the type ; its linear
¢ dimensions will be those of the type, directly as the square roots
¢ of the volumes of water expended, and inversely as the fourth roots
¢ of the heights of fall; its angular velocity will be to that of the
“type, directly as the fourth roots of the cubes of the heights of
¢ fall, and inversely as the square roots of the volumes of water ex-
¢ pended.”

The experiments made in France with the brake of M. Prony
have established, that the coefficient of effect of turbines, or the ra-
tio of power actually realized to that expended is at an average
seventy per cent. Mr. Morris has vecently tested this result at the
Rockland Mills in Delaware, where the turbine is employed to drive
a cotton mill : his experiments are collated in the table, which closes
this abstract.

From these tabulated experiments it will appear, that with lifts of
sluice gate ranging from 5 to 7 inches, or from & to § of the full
height of the turbine, and with velocities at the inner circle, varying
from about % to near <% of the theoretical velocity, due to the work-
ing fall of water, this motor realized an useful eflect, varying from 64
to 70 per cent. of the absolute power expended, or of that which is theo-
retically due to the expenditure of water and the available fall at the
time.

The maximum effect scems to have been derived when the Hft of
the sluice gate equalled 6 inches, or two-thirds of the full height of
the wheel; and when the turbine at its inner cirele ran at a speed
equivalent 10 46 per cent. of the theorctical veloeity of the water, is-
suing under a head equal to the working fall.

An examinition of the experiments from the Gth to the 14th in-
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clusive, will show that the coefficients of effect within these limits,
notwithstanding considerable variations in the relative velocities of the
wheel, and its impelling water, averaged 67 per cent.: thus showing
that this turbine when run, with a strong lift of sluice gate, realized
as high a coeflicient of effect as was assigned by Smeaton to over-
shot water wheels.

With regard to the following table, Mr. M. remarked that the
quantity of water used, which fixes the theoretical power due to the
expenditure and descent, was determined by applying to the openings
of the directing sluices certain coeflicients of discharge, deduced from
those of Morin on the turbine of Miillbach by a comparison of the
velocities and lifis of gate in the one and the other case: the results
therefore are merely proximative, but eannot be very distant from
the truth.

The total fall of water at the Rockland Mills is usually about seven
feet; but the turbine has continued to drive the machinery of the
mill effectively when the difference of level was reduced by back-
water to three feet three inches, and the wheel was entirely sub-
merged to the depth of four feet. With an external diameter of 4%
fcet and a vertical thickness of about 8 inches, it propels the same
machinery which heretofore vequired two breast wheels, one of 14
feet bueket and 10 feet diameter, the other of 8 feet bucket and 16
feet diameter, and uses one-third less water than the latter of these
alone.

Mr. Morris next adverted to the durability of the turbine: he sup-
poses it less liable to wear at the pivot than the common water-wheel;
as the latter while running supports a heavy load of water, from
which the turbine is relieved by the interior fixed disc, which carries
the directing sluices. In the turbine at Rockland, the pivot is inge-
niously lubricated with oil by a syphon wick passing through an
opening in the centre of the vertical shaft; after five months’ use, the
wear of the pivot is not perceptible.

Mr. M. concluded by exhibiting and describing the original model
of an inverted turbine, devised by Mr. Young of the Rockland Mills
in 1840; and added that a machine, similar in all essential respects,
had been contrived by Mr. Frskine Hazard in 1842, without a know-
ledge of Mr. Young’s. Mr. M. mentioned some objections to which
he thought the inverted turbines would be liable; and observed, that
for the reason he had given while speaking of the durability of the
ordinary turbine, he believed that the pressure, and conscquently the
{riction would be the same in all the proposed varieties of the machine
and modes of running it.
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Dr. Meigs made some remarks upon Cyanosis Neonatorum,
and upon a new and more successful mode of cure.

To illustrate these, he exhibited a magnified model of the feetal
heart; in which were shown the auricular cavities, with their septum;
the foramen ovale covered, on the left side, with its valve ; the Eusta-
chian valve, and the passages to the ventricles, with the great ves-
sels, &ec.

Dr. Meigs remarked, that the representation showed the Eusta-
chian valve, springing from the anterior column of the arch of the
foramen ovale, and extending to the anterior limb of the circular ori-
fice of the inferior cava, and demonstrated the truth of Winslow’s
rationale of the feetal circulation, viz :—that the blood of the inferior
cava passes mainly across the auricle, and raising the valve upon
the left side of the septum, enters the left auricle, passing thence to
the left ventricle and the systemic distribution, without reaching the
pulmonary branches. The model showed further, that the blood of the
upper cava falls into the auricle opposite to the iter ad ventriculum,
passes most readily through that opening, and that there is therefore
a crossing of the currents.

It is not rare to meet with new born children, especially with those
that are premature, in whom this crossing of the currents continues
after birth. Any considerable degree of this decussation, Dr. Meigs
remarked, involves of necessity the production of the state called
cyanosis,—a state in which the entire mass of blood becomes loaded
carbon. Asphyxia, more or less complete, is the consequence of the
failure to climinate the carbon and to absorb the oxygen. This as-
phyxia is Cyanosis, or Morbus Ceaeruleus.

Dr. Meigs had seen a great many patients die under thesc circum-
stances. The books contained no rationale for a philosophical treat-
ment, and he was much at a loss to discover a successful one.
He found upon reflection, that the valve of the foramen ovale is lilted
by the current from the inferior cava, projected against it by the sides
of the Eustachian valve, and also by the gravitation of the blood in the
right auricle if the child be lying upon its left side. These reflec-
tions he made, while in presence of an infant apparently in the ago-
nies of death from cyanosis. He laid it on its right side, with its
head and shoulders inclined upwards on pillows, and requested that
it should remain for several hours in that position. The success of
this mechanical treatment was perfect.
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Upon placing the child thus, its septum auricularum became a
horizontal plane, supporting the bloed in the left auricle. The
weight of that blood pressed the valve of the foramen ovale into coin-
cidence with the plane of the scptum, and closed the patulous orifice.
The succeeding injections of blood took their proper route to the lungs
and the system ; so that a few acts of the respiratory muscles gave
sufficient doses of oxygen to the blood to diminish and rapidly to re-
move the excess of carbon; and the child was cured. This treat-
ment, Dr. Meigs stated, had been successful under his administration
of it, in rescuing from impending death upwards of twenty persons.
It begins, he said, to be understood and practised extensively in
Philadelphia, and other parts of the United States. But he was de-
sirous to take advantage of the present convention of the Philosophicat
Society, at which so many members of the profession were prcsent,
to exhibit his model, and to make these explanations of a mechanical
treatment of a before unmanageable and fatal disorder.

Prof. Bache gave an account of the observations made at
Philadelphia and Toronto, during the magnetic disturbance of
May 6, 1843, and pointed out their bearing upon the question
of the kind of instruments and observations appropriate to de-
termine the phenomena during rapid changes of the magnetic
elements.

The disturbance was first noticed at Philadclphia between 3 and 4
P.M. (9 and 10 P.M. Géttingen time), when observations at term-day
intervals were commenced. At 12 hours, Gottingen time, observa-
tions were begun upon the declinometcr at cvery two minutes (the
mean time corresponding to the even minutes), and upon the hori-
zontal force magnetometer at alternate intervals of two and four mi-
nutes, and generally at 0, 4, 6, 10, &c. minutes after each hour.
The vertical force magnetometer was observed every six minutes,
viz. at 2, 8, 14, 20, &c. minutes after the hour, throughout the dis-
turbance. The instruments were most disturbed between 9% P.M. of
the 5th, and 1 A.M. of the 6th of May, Gottingen time, and again
between 44 and 8 A.M. Gottingen time.  From about 2 A.M. to 6
A.M., and again from about 7 until 8 A.M. Gottingen time, obscrya-
tions were made upon a small horizontal force magnctometer, and
upon a Lloyd inclinometer placed in a building not far from the Ob-
servatory. ‘The extremes of vibration in cach were noted, so that
the mean time of the several observations ol the horizontal force -
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strument corresponded to 0, 2, 6, 8, 12, &c. minutes from the time
of beginning, and of the vertical force to 4, 10, 16, &c. minutes.

A similar disturbance was perceived at Toronto, Canada; where
the instruments were observed at the term-day intervals from about
10 P.M. Gaottingen time, of the 5th of May, until midnight at To-
ronto. The declination magnetometer was thus recorded at 0, 5, 10,
15, 20, &c. minutes after cach hour, the horizontal force magnet-
ometer at 2, 7, 12, 17, &c. minutes, and the vertical force at 3, 8,
13, 18, &ec. minutes after cach hour. Prof. Bache owed to the kind-
ness of Lieutenant Younghusband, R. A., dircctor of the observa-
tory at Toronto, and to the liberal character of the instructions for
the government of the Dritish observatories, the communication
of the observations made at Toronto, and the permission to use
them.

Prof. Bache had hoped that similar results might have been ob-
tained from the magnetic observatorics at Cambridge and Washing-
ton, but no special observations had been made there. He regretted
to learn from Professor Peirce that the obscrvations at Cambridge
had, in fact, been discontinued.

The instruments in the Observatory at the Girard College are of
the largest dimensions in use, the declinometer and the bifilar being
of Gauss’s pattern, and the vertical force magnetometer upon a cor-
responding scale.  The time of vibration of the instruments respect-
ively is 24, 45, and 30 scconds. 'The Toronto instruments are of
the comparatively moderate dimensions of Professor Lloyd’s pattern.
The subsidiary horizontal force instrument at the Girard College is
of still smaller dimensions, being 9% inches long; its time of vibra-
tion is about ten seconds. It was to the comparative results obtained
with these instruments of different dimensions and very different times
of vibration, that Prof. Bache wished particularly to direct aitention.
In a letter received from Col. Sabine, dated May 1st, 1543 (extracts
from which Prof. Bache read), a resumé is given of the opinions of
the leading magneticians of Lurope upon this question, showing that
contributions towards its determination are required. This letter
contains, further, a discussion of the appropriate intervals of obser-
vation, in reference to which the comparative results now presented
showed that the Intervals at present used are probably incompetent to
give an accurate representation of the phenomena.

The following comparisons were illustrated by referring to the
broken lines, traced in the usual manner for representing the changes
in the different instruments.
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Declination.—During a small portion of the first part of the dis-
turbance, when the Philadelphia observations were made at inter-
vals of six minutes, and those at Toronto at intervals of five, it
was difficult to judge how far the apparent discrepancies in the
movements of the magnets were real, though some of them were
probably so. When the observations at Philadelphia at inter-
vals of two minutes began, it was at once appavent that the rapid
movements were dissimilar.  Commencing the comparison at 24
hours (12 P.M.) Géattingen time, the needle appeared to move, at
Philadelphia, steadily eastward from 24 hours to 24 hours 6 minutes;
while at Toronto, at 24 hours 05 minutes it appeared to be to the west
of its position at 24 hours. At 0 hours (May 6, 24 hours May 5)
16 minutes, a very small minimum occurred at Philadelphia, be-
tween two maxima at 0 hours 14 minutes and 0 hours 18 minutes;
while at Toronto, at 0 hours 15 minutes, there was a very low mini-
mum. At 0 hours 25 minutes there was a maximum, and at 0 hours
30 minutes a minimum, at Toronto, neither of which appeared at
Philadelphia. During this part of the disturbance the changes of de-
clination appear to have been very rapid, and the apparent coinci-
dences of phenomena at the two places are not satisfactory. The in-
tervals between the observations were obviously too great to represent
the phenomena accurately. Were the phenomena really dissimilar?
or will the difference in the dimensions of the instruments explain the
discrepancies ?

During the second great movement in this disturbance, which began
about 3 hours 50 minutes, A.M., of May 6th, Géttingen time, the mo-
tion of the needle was less rapid than during the first, and the results at
Philadelphia and Toronto agrec better, thongh between 5 hours 40 1ni-
nutes and 5 hours 58 minutes, they are quite discrepant.  Lixcluding
this period, there were seven apparent maxima out of fourtecn, the
times of which agreed precisely with those at Toronto; one only of
these not being very clearly defined.  Five others were within two
minutes, the differences of time being fairly referrible to diflerences
in the epochs of observation.  One was without a corresponding max-
imum at Toronto, the discrepancy arising probably from the same
cause; only one was a real discrepancy.  The correspondence in the
tirnes of occurrence of minima of declination was as close as that of
the maxima.  ‘The extent of the corresponding movements in the two
places was, however, by no means proportionate in diflerent cases.
It would appear from these results, that when the changes in the de-
clination were not rapid, the large bar gave the same epochis and direc-
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tions of change as the smaller one, which renders it probable that the
discrepancies observed in more rapid changes were due to the differ-
ence of instruments rather than to real differences of phenomena.
This, however, Professor Bache remarked, is a point which further
observation would more satisfactorily determine.

Horizontal force. The curves representing the period of the first
considerable change of horizontal force at Philadelphia and Toronto,
presented striking discrepancies, with one remarkable coincidence,
that of the greatest movement of increcase. The maximum was
reached at 23 hours 44 minutes, Gottingen time, at Philadelphia, and
23 hours 47 minutes, at Toronto, these being the nearest correspond-
ing periods of observation. Between 23 hours 22 minutes and 23
hours 44 minutes, there was an apparent increasc of horizontal force
at Philadelphia, of .017 (428 divisions of the scale of the instru-
ment), and at Toronto of .027 (306 divisions of the scale).

It was during the second period of disturbance that the small bifilar
instrument was observed at Philadelphia as well as the large one.
Taking the periods of maxima and minima as shown by the broken
lines it appeared, that when the results given by the Gauss instrument
at Philadelphia were compared with those of the Toronto instrument,
in twenty-six cases, ten agreed, six were doubtful, and ten disagreed.
When the corresponding cpochs, as shown by the small horizontal
force instrument at Philadelplia and the Toronto magnetometer, were
compared in seventeen cases, thirtcen agreed, two were doubtful, and
two disagreed. ‘The range of movement of the small bifilar was but
about one-sixth that of the large one, and in general the means of ac-
curacy of observing inferior; and yet the coincidence of its results with
an instrument approaching to its dimensions is very striking. The
strongest feature in this part of the disturbance was a decrease of
force between 5 hours Géttingen time, and 5 hours 55 minutes. The
Gauss bifilar at Philadelphia gave the amount of change .015 of
the horizontal force, the small bifilar gave .034 and the Toronto in-
strument .025.  In three corresponding changes of smaller amount,
the three instruments taken in the order just named gave respective-
ly for the first change .0039, .0099, .0085; for the second change,
L0012, .0025, .0057 ; for the third change, .0016, .0036, .0036.

Vertical force.—The results of a comparison of the movements of
the vertical force instruments at Toronto and Philadelphia were
shown to confirm those deduced from the comparison of the bifilars,
though it was remarked that the inference is less unexceptionable
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than in the former case, because the amount of friction at the axes
of the two irstruments is very different.

Professor Bache stated, in conclusion, that it was his intention to
pursue this subject, by mounting a set of small magnetometers to be
observed during disturbances, and by observing the Gauss bifilar and
perhaps the declinometer, at each vibration, on the same occasions,
whenever it might be practicable.

Dr. Goddard called the attention of the Society to the ex-
periments of DMoser, which had been supposed to prove the
existence of invisible photographic rays.

He said, that in repeating these experiments with much care, he
had entirely failed to obtain an image. This failure he ascribed to
the fact, that before attempting the supposed photographic process,
he had made the cameo or coin which was to produce the image, and
the plate on which it was to be received, perfectly clean. On men-
tioning the circumstance to Mr. Joseph Saxton, of the U. S. Mint,
whose expertness in experimenting is well known to the members of
the Society, he learnt that numerous and careful trials had proved to
his satisfaction, that the effect remarked by Moser was due to the
evaporation of some greasy substance from the surface of the object
forming the image, and that when this had been first carefully re-
moved, no image was obtained. This had recalled to Dr. G.’s mind
an observation which he made some years ago, while prosecuting
a series of experiments on the Daguerreotype. He had wrapped
some highly polished plates in a very old newspaper for the night,
and found in the morning that the outer plates had received a per-
fectly distinct image of the printing that had been in contact with
them. Thinking that this was owing to the contact, he enclosed
some similar plates in very fine and clean tissue paper, and wrapped
the newspaper over this; but the impression appeared in the morning
as before, the oil having traversed the tissue paper. This led him to
the precaution of employing tin boxes to keep the plates when made
ready for the Daguerreotype process.

Dr. G. concluded by expressing his entire concurrence in the opi-
nion of Mr. Saxton, that the efltets observed by Moser were due to
the evaporation of oily or other organic substances which had accu-
roulated on the surface of the body forming the image, and that the
agency of heat was important only as it facilitated the evaporation.
He added, as his belief, that all substances evaporated at all times and
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under all temperaturcs; the only difference being in the rate: in one
case it was inappreciable from its slowness, in another distinguished
readily by the phenomena which it produced.

In the course of his remarks, e alluded to the first employment of
bromine in the photographic process, and exhibited the first Daguer-
reotype specimen produced by means of it. It was made in Phila-
delphia, by himself and Mr. Cornelius, in December, 1839.

The remarks of Dr. Goddard led to a free conversation on
the subject, in which Mr. Saxton, Professor Henry, Profes-
sor James Rogers, and other gentlemen, took part. In the
course of it, the following account was given of Mr. Saxton’s
experiments.

A gold coin, halfan eagle, which had been dipped in pure nitric acid,
then washed in distilled water, and afterwards dried by whirling in
the air, was placed on a well prepared Dagucrreotype plate, and suf-
fered to remain undisturbed for four days. At the end of this time
no impression was visible when the plate was breathed on, except at
two spots corresponding to the opposite sides of the coin where it had
been grasped by the wooden pincers when plunged into the acid.

A copper coin was next placed above a Daguerreotype plate, with
nothing between them but an cxceedingly thin plate of mica, which
had been split from the middle of a thick picce. But after so remain-
ing for three days, no impression of the coin could be observed,
though the mica was found, by actual measurcment, to be less
than the one-thousandth of an inch in thickness. The same coin,
placed on the same plate, without the interposed mica, gave an
impression in the course of four hours; and when the coin was
slightly warmed, a like effect wus produced in onc hour.

To determine if there was any difference in the screening effect of
different substances, a thin plate of sulphate of lime was next placed
between the coin and the prepared plate, and the whole suffered to
remain five days: at the end of this time, however, no image could
be perceived.

In another experiment, a thin plate of glass was interposed be-
tween the coin and the plate, with the same negative result. The
experiments were also varied by using different metals; but in no
case were any cftects produced through the thinnest transparent sub-
stance which could be procured.

That this was not due to the distance of the coin from the plate,
was evident from the fact, that when the former was supported, by
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pieces of mica under its edges, at the same distance as in the last ex-
periment, an image of the part of the coin not screened by the mica
was impressed on the plate, while no such effect was produced by the
parts under which the mica was placed.

As, then, those parts of the coin which are either perfectly clean
or which have been thus screened give no image, the conclusion is,
that the effects observed by Moser are due to the evaporation of the
volatile matter which has infilmed the coin. Some parts of the coin,
such as the salient points of the figures, would be differently soiled
from the others, and would also evaporate the volatile or fatty matter
differently; and when the coin is placed very near a polished sur-
face, the condensation of the evaporated matter on this surface would
be different at different points, and present the appearance of an
image.

The principle of the formation of these images may be simply 1il-
lustrated by slightly touching the point of the finger to a clean plate
of glass. If the plate be afterwards breathed on, the vapour will be
differently condensed on the parts which have been in contact with
the raised lines of the skin; and hence an image of the surface of the
finger will be exhibited on the glass. If the finger could be held at
the distance of the one-fiftieth of an inch for a few hours, the same
effect would be produced by the unequal vaporization.

The same conclusion has also been arrived at by M. Fizeau, and
was communicated to M. Arago in November last; but the investi-
gations of Mr. Saxton were entircly independent of any knowledge of
the French experiments, and his explanation of the phenomenon
had been communicated to Professor Henry and other members of
the Society, before any account of the experiments of M. Fizeau
reached this country.

Professor Rogers also mentioned, that he had repeated some
of the experiments of Mr. Saxton at the time, and had been
fully convinced that his explanation of the images was the
true one.

Prof. H. D. Rogers made an oral communication, under the
title of “Geological Notices.”

He alluded first to the subject of Coprolites, which had been
brought before the Socicty by Mr. Lea, and stated that he consi-
dered the specimens, which he had discovered in the green sand
formation of New Jersey, to belong to the fossil Crocodile, with





























































































