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Improved Grain Hulling Machine.

This machine is claimed to do its work in a very superior
manner, removing the exterior woody portion or bran of the
grain, and leaving the nutritious portions, which are in some
degree always wasted by the best milling in the ordinary
way, so that the flour is enriched in quality upon subsequent
grinding.

The attrition of the surfaces, by which the woody portions
or hulls of the grain are removed, may
be regulated with the utmost nicety;
and the machine seems well adapted to
the preparing of rice for market, as well
as for the purpose already mentioned.

Its construction is very simple. Our
engravings illustrate, first, the entire
machine shown in perspective; second,
a vertical section of a machine, with its
internal or hulling cylinder made of
stone, and the exterior of stone sections
inclosed in a metallic case; and, lastly,
a vertical section of a machine made
wholly of metal. The principle of ac-
tion is the same in both constructions.
A hopper chute, A, Figs.1and 3, con
veys the grain to the interior of the
case, to be acted upon by the hulling
eylinder, E, and the external grinding
sections, F. The internal cylinder is
grooved as shown, and the ribs thus
formed enter between corresponding
ribs formed in the exterior cylinder or
shell.

It will be seen that raising or lower.
ing the cylinder, E, will cause the up-
per surfaces of its ribs to approach or
recede from the under surfaces of the
ribs on the shell, by which the attrition
upon the grain is regulated as required.
This is accomplished by means of the
adjusting lever, G, which supports the
step of the cylinder, having a threaded
rod pivoted to its outer end, upon which
a nut turns, as shown.

The comminuted portions of the hulls
are ejected through one or more screens,
B, placed at suitable intervals over open-
ings in the case and exterior grinding
shell, the screens being boxed in so that
the dust thus thrown out descends to
the floor, upon which the machine rests,
from which it is readily removed. The
grain, when hulled escapes through the
chute, C. Power is applied to the pul-
ley, D, upon the vertical spindle of the
cylinder, E.

The grooves on the internal
cylinder extend outward and
upward, so as toretain the grain
and retard its passage through
the machine.

By the method of hulling,
introduced with this invention,
the grain is treated with such a
degree of nicety that only the
particles not fit for flour—and
none of the nutritious portions
—will be removed. Experi-
ments made by the inventor lead
him to assert that from grain
hudled in his machine 80 pounds
of flour can be obtained, where
but 70 pounds could be pro-
duced from a like quantity
hulled in the ordinary way. But
apart from the increase in
weight, there is a further ad-
vantage gained by superiority
in kind, as all the matter not
applicable to good flour is en-
tirely removed. Higher priced

Patented through the Scientific American Patent Agency,
April 18, 1871, by Michael Hoffman, of Munich, Germany.
For further information address Louis Ko&lbl, Munich, or
care Box 773, New York city.

—
Applications of Vulcanized Rubber,

The applications of vulcanized rubber are so numerous and
so varied in their nature that we cannot perhaps do better
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and denser, the utmost weight in direct strain borne on an
area one quarter inch square being 851bs. ; this was with rub-
ber of 102} 1bs. specific gravity to the cubic foot.

Probably. one of the most important applications of vul-
canized rubber is its use for the valves of marine engines.
An opinion has been very general for some years that pure
rubber valves of a floatable or nearly floatable quality were
best for almost all purposes, but it is equally generally be-
lieved that good rubber is not readily to
be obtained. Mr.Syme, however, thinks
that there are other causes than the
quality of the rubber influencing the
duration of valves, such as a bad con-
struction of grid seats and covers, em-
ploying them as bending valves under
too great a pressure, or from the action
of lubricants mixed with the water com-
ing in contact with them. The condi-
tions of service under which the rubber
should probably last longest, are as cir-
culating pump valves, where the hight
to which the water has to be thrown re-
quires but a low pressure, and the tem-
perature ranges from 28° in cold, to 83°
Fah. in tropical seas. The actual results
obtained from two valves taken from the
same steamer were clearly shown by Mr.
Syme. Each was sevenand five eighths
inches diameter by five eighths of an inch
thick ; but one was white in color, and
of a specific gravity of 1004 1lbs. to the
cubic foot, of the quality known as
“pure.” The other was a “mixed” of
a drab color, and had a specific gravity
of 734 1bs. to the cubic foot ; while, how-
ever, the latter withstood 90 days’ steam-
ing, the former only worked 21. In both
the rubber was in good condition, but
was split outwards from the hole in the
center. Mr. Syme considers that they
were both too dense, and while thinking
that the white specimen would be the
best for cold water or hot water untaint-
ed with grease, he is persuaded that the
size and curve of the valve guard had
more to 1o with their early destruction
than the quality of the rubber. In this
case the guard was only four and five
eighths inches diameter, leaving a pro-
jection of one inch and a half of rubber
all round the cover; thus the rush of
water acting on a leverage of one inch
and a half to five eighths of an inch
thick, turned up the edge of the valve
into the form of a cup at each
stroke, tending to tear and
split the rubber. To obviate
this destructive action Mr.
Syme lays down a rule that
circular valve covers should
have a minimum diameter only
two thicknesses of rubber less
than that of the valve, and in
foot valves or oblong suspend-
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flour, and more of it, are there-
fore the inducements offered by

ed valves, only one thickness
of rubber less. The mischief
done by making the valve cov-
er too small was further proved
by an air pump valve which
had been in action for 28,000
miles. The cover had a diam-
eter three inches less than the
rubber, which, originally three
fourths of an inch thick, was
worn away to one quarter of
an inch at the thickestpart.

It appears, however, that
the air pump valves are the
most unreliable in duration,
presenting a puzzle which it is

theinventor to the enterprising

millers who wish to adopt his

huller. For the use of persons desiring to test the merits
of the invention, the inventor has forwarded a complete
hulling machine from Europe, which is now in the New York
Custom House. Responsible parties may obtain the right to
remove the same to their mills and use it for a limited term,
free of charge, if they will have it put up, repacked, and re-
turned after use, at their expense.

HOFFMAN'S GRAIN HULLING MACHINE.

than follow the selection of Mr. James Syme, Sen., in a pa-
per read before the Institution of Engineers in Scotland,
which is replete with practical information on the subject,
but too long for the space at our disposal. In testing some
specimens to ascertain the relation between breaking strain
and price and density, Mr. Syme said he found the higher
priced light qualities withstood less strain than the cheaper
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scarcely possible to explain.
Mr. Syme exhibited specimens
which had been employed in
single cylinder condensing en-
gines for periods ranging from a few months to twelve years.
One of these, constructed of pure vulcanized rubber nine
sixteenths of an inch thick, worked only nine months, and
was found to be black and rotten, being more like strong size
or glue than vulcanized rubber. It was worn on both sides,
but in all probability would have lasted much longer if it had
not been fixed at the center,and compelled to beat in one po-
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sition. In extreme contrast to this was a valve which had

been in work for twelve years. It had a specific gravity of
75% 1bs. to the cubic foot, and was probably seven eighths or
one inch thick when new, the portions still sound retaining
their original elasticity. This valve, however, was construct-
ed of a mixed rubber, and Mr. Syme considers that rubber to
which a metallic pigment is added, in addition to the usual
quantity of sulphur for thorough vulcanization, is best adapt-
ed for the construction of air pump valves, the specific grav-
ity being from 72 lbs to 77 lbs. per cubic foot. He thinks
that pure vulcanized rubber is dissolved and worn away more
rapidly when acting in oily water than the ¢ mixed,” which
is protected by a pigment impermeable by oil or fluid grease.
The general conclusions drawn from the examination of these
specimens were that circular valves should be allowed to ro
tate, and that the angles of the aperturesin the grid plate
and the edges of bearing bars should be rounded off, as when
these areleft too sharp and the valve beats alwaysin one
position, the rubber is cut, and the oil getting in produces a
viscid effect in each incision.

Speaking of oblong foot or discharge valves, Mr. Syme
says they should be of a third quality mixed rubber from 92
1bs to 102 1bs. per cubic feet, and not above three quarters of
an inch thick, because within certain limits the thicker they
are, the shorter their life, from the fact that, being fixed along
one side, when thrown back the difference in stretching be-
tween outer and inner curves tends to break the valve—this
quality of rubber having too little elasticity to withstand ex-
treme bending for any length of time. In modern compound
enginesthe cause of the destruction of rubber air pum : suc-
tion and discharge valves is the large quantity of lubricant
—oil or grease—which permeates or saturates the steam be-
fore passing through the two cylinders, and all of which
passcs over the faces of the rubber valves among a much
gmaller proportion of water than in the older coadensing en-
gincs. In order to prevent this destructive action as much as
possible, Mr. Syme suggests that these valves should be con-
structed to work without bending—rising and falling as some
feed pump valves do; by which arrangement it would be
possible to employ a heavier rubber, and one better adapted
to withstand the action of solvents.

Reterring to the applications of rubber for packing joints
in stcam pipes, Mr. Syme showed the rapidly destruct.ve ef-
fects of high pressure, high temperature, and lubricated
steam on hest red rubber. A flange joint of a supply pipe
immediately under the injecting lubricator (best sperm oil)
was packed with red rubber one sixteenth of an inch thick,
the pressure in the pipe being 40 1bs. In three to four months
it was eaten through to the bolt holes—in six months quite
through. Joints of the same thickness, used for the high
pressure cylinder covers, further away from the lubricators,
stood from six to nine months before being eaten through to
the bolt holes, while those in connection with the low pressure
steam lasted two years and more. This shows that super-
heated, hizh pr 8 urssteam, permeated with best sperm oil,
destroy vulcanized rubber very quickly, a result which
might have been anticipated when it is known that rubber
vulcanized 2t about 300° Fah. becomes quite soft in hot air at
460" Fah.

‘We shall probably return to this subject in a future num-
ber, and give illustrations of various applications of india
rubber in mechanics, with some proposed improvements by
Mr, Syme.—English Mechanic.

-
EXPERIENCES OF A BUREAU OFFICER.

[Extract from a speech of Hon. 8. 8. Fisher, late Commissioner of Patents.

In one of my ecarliest interviews with Secretary Cox he had
called my attention to the act of March 2, 1853, and suggest-
en that no one should be nominated who had not passed a
rigid examination. Indeed, he proposed that we should go
farther. A tremendous pressure was, of course, being made
for the removal of clerks from all the bureaux of the depart-
ment. There were some drunken, ignorant, and worthless
men in all of them, but the ax was not to be laid at the
root of all such trees. On the contrary, those whom we were
most earnestly besought to remove were frequently among
the most intelligent, experienced, and skilful employés.
Their offence was not that they were incompetent, but usual-
ly that they had spoken against the impeachment of the late
President. This view, which they shared in common with
not a few members of the dominant party, was by no means
to be overlooked or atoned for by reaon of their admitted
capacity or valuable experience. As it really seemed as if
the outery for thie creation of vacancies for the hungry
crowd must in some way be satisfied, and as there was good
reason to believe that a large part of the hostility to individ-
uals arose in great measure from the fact that they were in
while their accusers were out of office, the Secretary propos-
ed that a thorough exainination of the entire department
shonld be made under the act of 1853, and that men should
be dis nissed for incompetence rather than for a variation in
the shade of tueir Republicanism.

The act of 1853, after providing for the appointment of
four classes or grades of clerksin the various departments,
proceeds as follows: “No clerk shall be appointed in either of
the four classes untilafter he has been examined and found
qualified by & board, to consist of three examiners,one of
them to be chief of the bureau or office into which he is to
be appointed, and the two others to be selected by the head
of the department to which the said clerk will be assigned.”
Here is authority amply sufficient for the inauguration of a
thorough civil service reform. It is obvious that the
examination here refetred to may be made as searching
as desired; that every precaution may be adopted to in:
sure itsentire fairness; that such examinations may be either

mere pass examinations, or may be made competitive, and
that the President of the United States,, as the executive
head of the government, might if he chose, without, further
hesitation, issue a general order controlling all the depart-
ments, and establishing therein the principle of competitive
examinations. There were circumstances which renlered
the application of this statute to the Patent Office a matter
of comparative ease. If I had been an applicant for the
office of Commissioner, and had obtained it by reason of the
active exertions and warm recommendation of Senators and
congressmen, I should upon taking office have many debts
to pay. It would have been hardly the fair thing to say to
one of my Congressional friends that his candidate could
not be received on his recommendation, but that he must
first pass the ordeal of a stringent examination. He would
have replied,“ Why you were yourself appointed upon m
recommendation. You have passed ro such examination. If
my indorsement was good enough to make the head of a
bureau, it ought to be amply sufficient to guarantee the fit-
ness of one of hissubordinates.” And then he would, perhaps,
gently remind the reluctant officer that the influence that
could make might also unmake, and that he must of course
“ provide for hisfriends.” But it is obvious that if this gen-
tleman’s nominees were appointed without proper examina-
tion, that the independence of the office was lost, and that
other members would demand the same consideratien for
their indorsement of their candidates, until the old system
was fully ina gurated.

It was my good fortune not to have a single debt of this
kind to pay; to feel conscious that the man did not live who
could ask for office for himself or friend as the price of word
or deed on behalf of my nomination. There was no reason,
therefore, why a stringent examination should not be pro-
vided for all who wished to keep their places, as well as for
all who longed for those places and besieged our doors to
obtain them. Such an examination was made. To say that
it caused a commotion would be to state the effect of the
order in very faint terms. Some came to it with .fear and
trembling and even with tears, others came with curses;
some refused to come at all, but preferred to resign at once.
Of the latter, one man, in order to heap coals of fire upon my
head, while tendering his resignation, begged me to accept a
small copy of the Bible. In the volume was a slip of paper
containing the beatitudes in Latin, with anote requesting me
to take notice that it was from no want of education or fear
of the result of an examination that the donor declined to
submit himself to the rule. The Latin quotation was evi-
dently copied from a Latin Testament, and was unfortunately
copied wrong, containing a blunder that no scholar of the
language could have made. This examination resulted in
several dismissals, and these immediately brought to our
doors the inevitable Congressmen. We were told that our
examinations were a humbug, or that they were so arranged
as to kill off the particular men who were dismissed. Our
good faith was more than doubted, and our common sense
was broadly questinned. One gentleman who appeared ag
the champion of the most worthless, reminded me that he
was a member of the Committee on Appropriations, and that
the former Commissioaner had experienced much difficulty in
obtaining the necessary f nds to carry on the business of the
bureau. As this argument failed to reverse the inexorable
figures of the examining committee, he took his hat and de-
parted in wrath.

Another of the dismissed, having piied me unsuccessfully
with aSenator and a member of the House, proceeded to take
the matter into his own hands, and wrote to me about once a
week, calling upon me to repent of my sins, to read my Bible
more, to do justice to him and reinstate him in office, to turn
out his enemies, or prepare to meet him at the tribunal of
an unprejudiced judge in another world. I give one of the
shortest of these letters entire: I it not singular,” says the
writer, “ that you should have selected to be dismissed one
so thoroughly radical as myself—the only one in the four
model rooms of the same religious profession as yourself—
one kind to the poor, even beyond his means, and recom-
mended by the best of men? Remember, I am writing to a
person who professes to delight in truth, and one who will
shortly stand before a supreme tribunal. Can you there be
justified ?°

Another says: “ Now, S. S. Fisher, if your Masonry is
greater than your religion, God will curse you. Repent be-
fore it is too late. See Psalm 101, verse 5. Reform the
draftsman’s and model rooms, dismiss the superintendents,
and then pray, and may be God will hear you.”

Another laid his complaint before the Secretary of the In-
terior, and said: “Allow me to call your attention to the ac
companying letter of Mr. Wade, and to say that notwith-
standing that letter and my long service in the Republican
party, I have been dismissed by Mr. Fisher. The late Com-
missioner of Patents was removed in consequence of his poli-
tics not being of the proper stamp, and Mr. Fisher was put in
his place because his are of the proper stamp, and yet Mr. F.
selects me for dismissal. I wish you would have Mr. F., who
doubtless has been urged to this by some personal or politi-
cal enemy, to reconsider his action and have me reinstated,
that I may not be taunted or triumpled over by political
enemies.” Tlhe sublime coolness of this appeal will be better
appreciated when it is added that in an examination in which
the highest mark was 100 and the lowest 1,th’sman received
14, and his utter inefficiency was notorious to every one who
had dealings with the office. In the application of the sys-
tem of pass examinations to applicants for admission to
the bureau there were found to be many practical difficulties.
In the first place the law was sixteen yearsold. It had been
nominally observed in many of the departments, until at
length it had notoriously become 2 mere form, was habitually
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disregarded, or totally ignored, and was found to be conve-
nient only for the purpose of getting rid of some man who
was sacrificed by an unfair application of it, or it was manip-
ulated for the benefit of some favorite who was allowed to
slip through its meshes. It was in bad repute. lnstances
were current, and were authentic, in which the examiners
had been requested to make the proposed test a mere for-
mality, Many who had been subjected to it were able to
tell of trifling questions concerning routes of travel or the
s.ate of the weather, or the health of their families, or the
welfare of their aged parents, which comprised the total ex-
amination as to the.r education or capacity.

- -
THE APPLICATION OF STEAM TO CANALS.---NO. 5.

BY GEORGE EDWARD HARDING., E8Q., C.E.

We close the list by calling attention to the arrangement
for applying steam power to canal boats, which has been re-
cently designed and practically operated in the United States
by Mr. Thomas Main, mechanical engineer, of New York, and
presented in longitudinal section and plan on the diagram.
It will be seen that it possesses all the happy features for
obtaining propulsion by steam on narrow channels, for which
many have striven, but none before fully accomplished; but,
as has been justly remarked by a modern writer, “an inven-
tion is progressive in a regular series.” There may be a long
order of elementary principles developed without the occur-
rence of a single practical result, so far as any useful appli-
cation is concerned, but the perfect machine will be found by
somebody. Analyze the diagrams, and there will be found a
propeller placed in the bow of the boat (its advantages are
readily seen), working in a channel underneath the vessel.
The peculiar sloping of the channel is the most convenient
arrangement for overcoming any tendency to crea.e a wash,
which has been, in some form or under some name, the object
of several inventions. The high pressure machinery and tu-
bular boiler is the very locomotive engine so strongly urged
by Mr. Fairbairn, only in this instance the inverted cylinde:
and upright boiler economize the space to the utmost. In
fact, the general position of both the channel and the motor
interferes least with the cargo bulk; and the water, after pass-
ing the propeller, is deflected in the line of least resistance,
and passes under the entire length of the boat, to form scarce-
ly a ripple upon the surface, while the channel sides are a
safeguard against any lateral waves. It may be asked if the
peculiar shape of this channel does not cause friction of the
water, and great loss of power. This would certainly be in-
convenient in any case of high speed, but in the slower move-
ment of canal traffic we shall not find any appreciable loss
from this cause.

A boat con-tructed on this principle has been for some time
regularly employed upon the Erie Canal in America, carry-
ing, besides the machinery, 200 tuns of cargo,at a rate of three
miles per hour, including lockages, or seventy-two miles in
twenty-four hours, consuming only a tun of coal, at $3, against
$28:50 for two horses’ towage for the same distance—a sav-
ing of half the wages of crew, and transporting the goods in
the same proportion of time—and, additional to its own car
g», it can tow a similar loaded barge at very nearly the same
speed. This boat can go through a lock in six minutes,
against twelve minutes required for a horse boat,and is then
handled by one man with ease. There is no injurious action
on the banks, and the boat can leave the canal and proceed
as quickly and safely on river navigation with her self.con-
tained power. In twelve months,such a boat, 70 feet long
by 16 feet wide, and 9 feet depth of hold, with an 8 inch cyl-
inder, driving a 44 feet propeller, can pay for her entire cost
from the saving over horse boats, to say nothing of the cer-
tainty and dispatch which alone insures the confidence of the
mercantile community, and is the foundation of extensive
patronage.

Every comparison between the expense of steam wversus
horse carriage that is attainable, gives great economy to the
former system; and, sooner or later, with hercanals enlarged,
and steam propelled boats giving a system of trackage indefi-
nitely superior, cheaper, and more regular, than anything
hitherto dreamed of, England’s internal navigation will take
a position worthy of those talents that conceived them. The
party of croakers who are ever found in opposition to im-
proved communication, will, with the present employés and
certain railway interests, loudly cry out against any innova.
tion trenching on this special province, and predict sad disas-
ter to the country by any interference with the ancient cus-
toms now cherished so fondly; but if the step is not now
taken in the spirit of enterprise, it will be forced upon the
country as a necessity, after other nations shall have led the
way.

Notwithstanding the immense amount of freight conveyed
by railways, now burdened nearly to their utmost limits, we
find trade, with its gigantic strides, tasking the carrying ca-
pacity of the canals, in spite of their many disadvantages,
and ever steadily increasing in its demands. In 1835, before
the opening of the London and Birmingham Railway, the
through tunnage conveyed on the Grand Junction Canal was
310,475 tuns, and in 1845, after ten years opposition of this
road, the tunnage had increased to 480,526 tuns; while, at
the annual meeting of the canal proprietors,in 1860, the re-
ceipts for the previous six months had been the largest ever
experienced.

America, at the present moment, is alive to the necessity
of canal improvement. Nearly £4,000,000 have recently been
recommended by the Canadian Canal Commissioners for the
enlargement and construction of slack water navigations.
And, within a few weeks, the Legislature of New York have
introduced & bill offering a reward of $100,000 for the best
plan of canal navigation, in the substitution of steam, or

—
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other motive power, for animal labor; and England should
not remain backward in the race, especially since to her
canal system she owesg so much of her present prosperity and
greatness.

The cumbersome barge, with snail-like advance, feebly
contrasts with the iron horse, thundering by with its speed
and power. Yet, improved as they should and must be, ca-
nals will always continue to form an essential part of inter-
nal communication, to be missed quite as much as roads, rail-
ways, or even the telegraph itself,

In conclusion, the author expresses lis sincere regret that
this glance at the canal systems, and the mechanical methods
which have been suggested as applicable to the propulsion
of their boats, had not fallen into abler hands. Its compila-
tion has been gathered from many sources and authorities,
with but limited time spared from usual avocations. But,
trusting that it may at least draw attention to a most impor-
tant field in the economy of nations, such as it is, this paper
ig presented, in the hope of a favorable reception.

el ¢ L A

PHRENOLOGY AND SPIRITUALISM.---A LIVELY DISCUSSION,

At an ordinary fortnightly meeting of the Anthropological
Institute, in London, the Secretary read a paper, written by
the Rev. Canon Calloway, M.D, of Springvale, Natal, West-
ern Africa, on “ Dreams, Sympathy, Presentiment, and Divi-
nation,among the Natives of Natal.” He began by saying
that in all ages and in all parts of the world, certain strange
phenomena have been seen, which by some have been as-
cribed to delusion, by others to imposture, by others to dis-
embodied spirits, and by others again to the devil. The
author argued that these phenomena probably had a natural
source, and were probably due, in great part, to the mental
condition of the observers; at the same time, he held it to be
utterly unscientific to deny the existence of spirits, and the
possibility of their playing any part in the affairs of man.
He then proceeded to explain that certain changes in the
state of the brain will cause men to see spectral illusions,
and that a man who wakes very suddenly out of a dream,
with the image of the person he saw in the dream still im
pressed upon his brain, sees that person at the moment of
awakening, and Dbelieves, therefore, that he sees a spirit.
Bome spectral appearances he could not explain in this way,
such, for instance, as the ghosts sometimes seen in haunted
houses, by persons who slept therein, without knowing the
liouge to be haunted.

In the course of his paper, he described the clairvoyant
powers of some of the Zulus, and finally narrated how some
of the natives went to censult a woman, in whose presence the
spirits were said to talk with audible voices. A native Kraal
among the Amadunga,on the Tukela, having had some quar-
rel with their people, settled with a relative among the Amah-
longwa. After settling there, a young child of theirs was
seized with convulsions; so some cousins of the child went a
day and a half’s journey to consult a woman who possessed
spirits. The woman had never seen the inquirers before.
The cousins sat on the floor of the hut, and the woman in
the center, in broad daylight. Soon a voice, like that of a
child, was heard near the roof of the hut, and this voice told
the cousins that they had come to seek the advice of the
spirits about a child suffering fromn convulsions; the voice
also told them all kinds of things about their private family
affairs, and told them what to do to cure the child. The na-
tives then returned home, followed the instructions given,
and the child recovered.

Dr. Calloway offered no explanation of this case, and he
closed his paper by saying that, although these phenomena
“‘cannot be ascribed to the direct agency of good or evil spit-
its alone, yet they may be intimations that not only can the
soul of man look out upon the world around him, and be-
ceme coguizant of it through the organs of sense, but that it
canlook in another direction,and,without the organs of sense,
obtain a knowledge Dboth of what is going on in the world
beyond the sphere of the senses, and even look into futurity,
and hold communion with the invisible werld of spirits.”

Mr. J. W. Jackson, F. A. 8. L., of Glasgow, said that, in the
first place, he did not think that the author had sufficiently
explained his subject by the aid of phenomena, well known
io men of science, for all the phenomena of dreams can be
reproduced by means of phreno-mesmerism. He knew that
subjects like these were much tabooed by the Anthropologi-
cal Society, still they formed a part of the study of the science
of man. When a man is in the mesmeric sleep, the operator
has but to excite the organ which leads to dreamlife; if it be
desired to show him somebody in distress, the operator has
but to touch the organ of benevolence; if veneration be ex-
cited, he will perhaps fancy that he is in church; if the organ
of philoprogenitiveness be touched, and the subject bea lady,
she will perhaps fancy that she has an imaginary baby, and
will begin to nurse it with the greatest care. Dreamlife is
a reversal of the waking state. In the former, objects excite
ideas; in the latter,ideas placeobjectsbefore the consciousness.
Community of sensation may also be produced by mesmer-
ism; and what the operator feels and tastes, the patient will
also feel and taste; this is the case sometimes when the ope-
rator does not touch the patient, but is on the opposite side
of the room. Two minds may be united in the same way,
and then thought-reading takes place. They might assert
that these things did not take place; but they do occur, and
every mesmerizer has his thoughts revealed to him, at one
time or other, by his subjects. The paper just read was in-
teresting, because of its bearing upon the state of the psycho-
logy of the savage; although the savage had a coarser phy-
sique than the European, he is more susceptible, perhaps, to
psychological influences than the white man, because he lives
nearer to nature; and all over the world, where men live

closer to nature, they are more susceptible to mesmeric influ-
ences. Thereisnoquestion that many of the phenomena now
taking place among spiritualists throw much light upon
what is taking place among the natives of Natal, and many
of the things described in the paper now occur in our midst,
He had seen heavy articles moved about in opposition to the
law of gravitation, notwithstanding all that Professor Tyn-
dall and others might say to the contrary; at the same time,
he would not say that spirits moved them. Thesethings are
taking place around and about us. What is the value of the
opinion of a man on this subject who has never scen these
things? He had seen them,and knew them to occur. Many
spiritualistic facts are mesmeric in their origin. He should
like to hear a paper read before the society on the medicine
men of North America; also, if some of our Indian officers
would give a paper on mesmeric phenomena among the Hin-
doos, it would be interesting, for India is a great storehouse
of extraordinary psychological phenomena. The great thing
is for the writers of such memoirs to state what they know
without fear. Dr.Calloway had not been afraid to speak the
truth that was in him, and that was the great merit of his
paper.

Mr. W. G. Dendy said that the spiritualists must not have
the tether that evenming. As regards Dr. Calloway’s paper,
what was true in it was not new, and what was new was not
true. Dr. Calloway was egregiously wrong in writing it, and
lie ought to be ashamed of himself; Mr. Jackson, also, was a
great man in stating things of which he was not ashamed.
He wished that Sir John Lubbock had been present that even-
ing to defend the savages, for many of the facts mentioned
in the paper were mere humbug. He thought that Mr. Jack-
son was correct in much that he had said about dreams, but
when he said he could excite a particular organ, he thought
it was an entire mistake; it was the same great error that
Gall and Spurzheim fell into. By mapping the skull, it was
not possible to map the brain underneath it. Phrenologists
place the organ of color in the forehead, whereas the nerves
from the eye go a long way back into the center of the brain,
so to have all that humbuy stated at that meeting was too
hard to bear. He thought that when their old friend, Dr.
Donovan, ceased attending their meetings, that he and phre-
nology had gone out together. He very much regretted that
such a farrago had been placed before them to discuss, and
he rose to inveigh against the paper. i

Major S. R. T. Owen said, that whether the brain could be
mapped out or not he did not know, but almost all the expe
riments mentioned by Mr. Jackson he had personally tried,
again and again; he knew them to be true, so took to himself
all the blame awarded by Mr. Dendy.

Mr. Prideaux said that he had seen the phenomena of what
is called phreno-mesmerism, and thought that they were pro-
duced by the belief of the operator; the operator believed
that a certain part of the head was connected with certain
organs, and because of this belief the phenomena were pro-
duced. Phrenology itself must be proved by facts, and not
by opinions,and if Mr. Dendy would bring paintersand color-
blind people to him, whom he had never seen before, he
would look at their heads, and would separate one class from
the other.

Mr. Charlesworth said that the paper was all rubbish, and
wholly unworthy of discussion. The society would have
been much better employed in discussing ‘phrenology and
mesmerism than the facts in that paper.

The President said that the subject was one which well
deserved investigation, and it was one which labored under
an immense amount of prejudice. In some ages, great cre-
dulity was the rule, and in others, a great degree of skepti-
cism; every pretence at a ghost was once believed in, and
now, perhaps, we go too far in an opposite direction. He
wished that some test could be applied to the phenomena,
and he thought that the whole question was one which came
within the province of the Anthropological Society, He
thought there were certain cases of ghost seeing not readily
explainable by any theory put forth that evening, such as
those instances where people had died in foreign lands, say
in India, and appeared to one or more friends at home at the
moment of death, Those cases, he thought, could not be got
over, The paper was valuable as showing how the opinions
of savages agree with our own on such subjects, It wasa
fair subject for inquiry, and prejudice should be laid aside
Could not some scientific test be applied to these things? He
rather thought with Mr. Jackson, and attributed more value
to the paper than had been done by some of the other speak-
ers, though he did not exactly see the connection of phrenol-
ogy with the subject. He thought that the society should
sc entifically study the subject, try it by tests, and dismiss
prejudice as much as possible.

Mr. Prideaux asked permission to speak a second time, and
said that the phenomena were real. He had had some talk
with the Bishop of Winchester about them, and the bishop
expressed his opinion that the phenomena were governed by
exact laws, like everything else in nature, only as yet we do
not know the laws. One difficulty in the way of scientific in-
vestigation is the uncertainty and fugitive nature of the phe-
nomena; the presence of persons adverse to their occurrence
interferes very much with the effects produced. Their strange
nature was no argument against them, for if eclipses only
took place once in a century, the testimony as to their occur-
rence would be disbelieved. He was quite ready to take his
share of obloquy in all matters connected with mesmerism
and spiritualism, but with respect to the latter subject he was
not satisfied as to the cause of the phenomena.

e+ D > R e

{EDICINE stains may be removed from silver spoons by
rubbing them with a rag dipped in sulphuric acid, and wash-
ing it off with soap-suds.
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Duration of Animal Life,

The duration of the life of any particular animal depends
on its kind of structure, elementary and anatomically, as
well as upon its place and mode of subistence, Some have
their lives extended to a century, whilst others live buta few
hours. If we examine the longest lived, such as some rep-
tiles, the whale, some kinds of birds, the elephant, and man,
we will find the tissues of which they are composed, are so
slowly changed, under the normal condition of theirlives,the
growth, absorption, and renewal of them being of such a
character, that the induration which makes the decrepitude
of age, is slow in taking place. The land tortoise, a reptile
well known for longevity, is constructed of a gelatinous mus-
cular fiber, with comparatively soft bones and shell. He
lives on vegetable matter, moves about slowly, becomes fat,
and is torpid during the cold weather. With few enemies to
molest him when encased in his shell, those that pass from
the egg state to this defence live year after year in lazy
security, and answer the purpose of their creation. They do
not harden and grow stiff by excessive labor as do man, the
horse and the dog, and thus become prematurely old, TIish,
particularly the larger kinds, attain great age, Whales are
supposed to live a century. But little accuracy can be ex-
pected in computing the years these monsters roam througl
the different seas, but evidence from harpoons bearing ship
marks, and dates, found imbedded in captured whales, is con-
clusive that the adult whale will live the greater part of a
man’s life without undergoing much change. The slow
propagation of these monsters, the softness of their muscular
fiber enveloped in fat, their food, all tend to that slow asgimi-
lation and expenditure of nutritious matter, which is most,
consistent with a long life.

The peculiar life element, nitrogen, plays an important
part in the duration of animal existence. Where the food
consists almost entirely of nitrogenous compounds, such as
flesh, the greater amount of vitality imparted to such as live
on this food, hurries them through their existence, other con
ditions being equal, in a shorter time than those which feed
on a less stimulating nourishment. The tortoise and the
whale are supported by vegetable, and other matter, that
contains but little nitrogen compared with the food of cax
niverous animals. . The whole lion tribe, whatever may b
their magnitude and organization, soon show symptoms of
age. The exertion necessary to procure food, strains every
muscle to its greatest tension, and these muscles nced con
stant supplies of highly animalized matter to restore their
waste. This wearing away,and renewal, hardens the tissues
that are thus constantly in a state of action until they be-
come unfit to perform their perfect functions,and at a period,
early, compared with the time it took to bring them to ma-
turity, these carnivora fall into decay. An old, worn out
lion is not unusual in the jungle. The buffalo, rhinoceros,
and hippopotamus, less stimulated by their vegetable food,
and less exercised in its procurement, live to a greater age.

Without bringing other examples in proof of the kind of
food and exertion necessary to maintain life having an influ-
ence upon longevity, the laws that operate to this end, when
duly considered, will show the harmony of the whole animal
economy. The time appointed for the individuals of each
race to live, seems adjusted to the accomplishment of their
peculiar work. The ephemera, in the sunshine for a
few hours, fulfil their function and die. Their larve are
longer in coming to maturity, but one short season rounds
the whole existence, from the embryo to the perfect inscct,
and during these stages, whether it has been created for de-
vastation or to be devoured by some other, the wave of life
has swelled and subsided. All that remains can rest until
another season, when by the air and the sun it will be set in
motion to repeat the same phenomena. Otherbeings, having
purposes to accomplish that cannot be embraced in so short
a period, have a slower organization.

It would be curious to trace the connexion between the
elements of the air and influences of the sun in the life pro-
cess, and to accurately determine how much nitrogen, one of
the elements of the air, and the principal constituent of all
the vital parts of animals and plants, has to do with the dura-
tion of organic existence. That kind of structure requiring
altogether food of which this element constitutes the greatest
part, such as the viscera and flesh of animals, should, with
the vigor imparted to it by such aliment, live as long as thut;
depending on the scanty supply of nitrogen obtained fromi
vegetables, is not consistent with the idea that the decrepi-
tude of old age is nothing more than the hardening of tissues
by the amount of resistance they have had to overcome. The
life force is most rapidly and most powerfully expended in
the carnivora, and if they are such as by their habits requirc
a daily supply to meet the exercise to which they are daily
subjected, their lives must be shorter than those as con-
tinually, although not as powerfully called into action, that
feed upon vegetables. In the latter, the life processes being
slower, induration is later in causing decrepitude.—James 75,
Coleman, M. D., in Beecher’'s Magazine.

e et # G R
Curious Egg.

A correspondent informs us that, a few weeks since, at
Westford, Mass., he saw a newly broken egg, having the usu-
a] quantity of white and a yolk, and, in addition, another
(smaller) egg, an inch or more in diameter. The inner ege
contained white only.

The hen who laid this egg is a mere tyro in science, and a
little learning, in egg laying as in other things, is a danger-
ous thing. No doubt the hen’s idea was, that by putting an
exterior jacket on the inner egg, superheating might be
achieved,and the egg would hatch itself. But she carelessly
omitted to put the yolk in the innershell. She must experi-
ment further before she applies for a patent.
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Fxperiments on the Strength of Cast Iron Girders.
The New York Legislature passed a law, at its last session,
requiring that every column girder and beam, having a span
of eight feet and upwards, and intended to support a wall of
stone or brick, or any floor, or part thereof, shall be tested
previous to its use in any building, hereafter to be erected, in
the city of New York. The margin of safe weight for large
beams has hithertd been computed from standard results ob-
tained from tests of smaller ones. To test the reliability of this
method,an interesting series of experiments was recently made
at the foundery of J. L. Jackson & Bro., Twenty-eighth street
and Second avenue. The tests were made by means of
a hydrostatic press. A number of prominent officials
architects, and engineers, were present. The experi-
ments were conducted by Mr. P. H. Jackson, a member
of the above-named firm. The following is a synopsis
of the resul‘s, as communicated by Mr. Jackson:
FIRST SERIES OF EXPERIMENTS, JUNE 23, 1871.
This was a Hodgkinson form of beam, whose areas
of bottom and top flanges were in theratio of 63 to 1.
It was made of such iron as is in common use for
building purposes. Area of bottom flange, 121 X 2=
94'5; top flange, 3§ X 13=38; vertical rib, 16§ X14—
184; 4 fillets, 1; sectional area in middle, 477 inch.
Breaking weight in middle, computed by the Hodg-
kinson formula: 1225 X 2 X 1975=483-875-+208=
9:396. 2:326X514=1195564 cwts.=59} 5 gross tuns.

Pressure taken oft

i 5 Tuns. Deflection. permanent set.
Exper{ments 15 7-16 inches.

2 20 9-16 ¢ 2-32inches.

3 25 21-82 ¢ 2-32 ¢ full.

4 30 3-4 i

5 35 2)-82 « 432« full.

H 38 1 o 5-32

4 41 1316 ¢ 782 ¢

8 44 11132«

9 41 112«

10 50 (broke) 15-8

In accordance with Hodgkin-
son’s formula, the safe weight
should not exceed one third of
breaking weight, or 20 tuns.

The test shows that the safe
weight should not exceed 16%
tuns, being 20 per cent excess
of formula over test.

I do not believe, if the press-
ure had been taken off at 16%
tuns, and allowed to remain off
twenty minutes, before noting deflection, that there would[
have been any set whatever indicated, which would have |
shown that the elasticity was not impaired in the least at'
that weight. |

You will observe that, at 20 tuns, when the weight was
taken off, the gages showed {4 in permanent set. But even '
this is questionable, to my mind, asa permanent set, since the i
beam would have conformed more to its original form, pro-
vided it had been left at a state of rest after the 20 tun test.
I can only attribute the deficiency of strength in this beam
to the following: In all founderies engaged in the manufac-
ture of iron work for building, it is usual to melt soft iron,
principally “ Scotch pig,” either at the first or last of the
heat, usually at the first, for cornices, capitals, and all other
light castings, which require to be soft in order to be filed,
but do not require any extra strength. It may have been
that some of this iron was in the Hodgkinson beam. Besides,
when metals of various densities and formations of grain are
mixed, the different particles in cooling have a tendency to
adopt their former structure, and therefore if the metals are
not properly mixed the strength of the casting will be con-
siderably impaired by unequal contraction.

SECOND SERIES OF EXPERIMENTS, JUNE 23, 1871.

Same section as beam used in first experiment, but without
compression flange, G.

This is a beam of the Fair-
bairn form of 1825, but some-
what greater in its ratio of re-
sistance to extension and com-
pression. In this beam the area
of the bottom flange, subject to
extension, is, to the area of the
top of thevertical rib—oneinch
in depth, subject to compression
—in the ratio of 21 to 1; while
in Fairbairn’s beams the ratio
did not exceed 16 to 1. Bottom flange, 123 X2=24"5; vertical
rib, 174 X13:=21-1; two fillets, -6 ; sectional area in middle,
462 inches.

Taking the breaking weight as per section of Hodgkinson
beam made with compression flange, it would be (see first
experiment) 594 tuns: Then taking Hodgkinson’s section of
the greatest strength as unity, the ratio for Hodgkinson and
Fairbairn will be as 1 to *754,0r59%:F ::1: 754, F=44 tuns.

Weight taken oft,

Experiment. Tuns Deflection. permanent deflection.
1 15 7-16 inches. 1-32 inches.
2 20 9-16 ¢ 16 o
3 23 34 U 1-16 “ fall,
4 30 15-16 &
5 33 118 e 5-32 “ full.
6 33 17-32 ¢ 132 “
1 41 15-16 ¢ 1-4 “
8 44 11-2 -
9 4 111-16 ¢
10 49 125-32 ¢

Broke at 49 tuns.

Excess of breaking weight, by test, over that of formula,
providing the ratio of extension to compression did not ex-
ceed 16 to 1 (this was 21 to 1), equals 5 tuns, or 12 per cent.

At the place of fracture the bottom flange had a bright
crystalline appearance, showing that the crystals had been
subjected to a great tension; while at, or near, the top of the
vertical web, subject to compression, the iron was of a dull
Mueish color, similar to the appearance of the outside of a

pig of lead. Midway between these points the metal had
the same appearance as a piece of the casting which I broke
off at the end, and which had not been subject to strain.

On the day following the experiment I found the ends of
beam at fracture rusted over, as it had rained during the
night, or I would have sent you pieces from each of the three
places, for your inspection.

This beam had the advantage over the Hodgkinson beam
of lying undisturbed in the sand 20 hours longer. Conse-

quently it cooled slowly, and contraction was more equalized,
increasing its capability to resist strain.

Besides it was cast

\ 4 124!
SECTION THROUGH MIDDLE OF
FAIRBAIRN'S BEAM.

WEIGHT OF BEAM, 2,680 POUNDS.

downwards. The top of
the web, @&, if exposed to
the atmosphere equally
with the rest of the beam,
would cool and contract
the quickest, by reason
of its being the thinnest
part of the casting; but,
being cast in this position,
it was the farthest point
from where the atmo-
sphere came in contact
with the surface.

Lastly, being cast with
the web downwards, all
impurities would rise up-
ward to the bottom flange
subject to tension, while
in the Hodgkinson beam,
being cast on its side, the
impurities would rise to
the flanges uppermost.
THIRD SERIES OF EXPER-
IMENTS.

This is the usual sec-

AVERAGE
11" THICK

SECTION TH H MIDDLE O

COMMON FORM OF GIRDER.

WEIGHT OF BEAM, 2,539 POUNDS.

tion of almost all arch girders in common use in New York
city, made to sustain four stories of 12 in. brick wall.

Area of middle section: Top flange, 12 X1=12; bottom
flange, 3X13=4'5; web, 8§X11=11'1; fillet, 1-0. Total,
28'6. 28'6 inches sectional area in middle=90 pounds per
foot in length.

Breaking weight of this beam, if made straight, without
the rod, agreeably to the formula of Hodgkinson: 3 X 14 X
11§=51"188+-2375=215X510=110 cwts., or 53 tuns.

Area of rod, 7562 inches; it was shrunk in } of an inch less
in length than recess made for it in the casting.

Experi- Elongation| Permanent set,

mient. | Luns. Deficetion. of Tod. |weighttaken off.
A. B. C. . A. B. C. D.
1 10 3-8 in 1-4 in 1-4 in.j 1-8 1.
2 15 5-8 ¢ | 11-32 ¢ 7-16 * 3-16 **
3 18 3-4 | 11-82 ¢ -2 ¢ 5-32 ¢ 0 0 0 1.8
4 21 15-16 « 19-32 ¢ 5-8 ¢ 7-32 ¢
5 21 15-32 ¢ 34 ¢ 25-32 ¢ 1-4 ¢
6 21 ‘1 5-16 ¢ 7-8 ¢ 7-8 tull.| 9-32 ¢ 1-8 1-16 1-8 1-32
7 30 113-32 ¢ ‘ 15-16 *¢ | 31-32 1. 9.32 1-8 1-16 1-8 1-32
8 R 119-82 ¢ 11 1-32 “ |1 1-16 * 11-32 ¢
9 31 |134 {53« [133« | 138 « |

Broke at 34 tuns.
The bottom flange cracked through, and about half way
up through the web. Elongation of rod, 43.
—_——————————————
STAINS from acids can be removed by spirits of hartshorn
diluted. Repeat if necessary. Rinse off with water.
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A Second Street Tunnel under the Chicago River.

The first tunnel has been open to the public for a consid-
erable time, and the second tunnel, the La Salle street, is
now completed. The success of these works ought to
be an example to the authorities of New York and Brook-
lyn. We presume that three or four first class tunnels
might be laid between these two great cities, for less money
and in much less time than the East River Suspension
Bridge can be completed.

The Chicago T%mes thus describes the La Salle street tun-
nel: Entering the tunnel proper, there is seen above, a series
of transverse arches resting on iron girders,three feet
apart, the side walls being of stone. From the entrance,
to the terminusof thissection of the tunnel, is 396 feet;
the portion covered with transverse arches being 60
feet. Next is a section of the tunnel which is covered
with a regular arch of brick work, which, on account
of its rough finish, has, in the dim light of the tunnel,
the appearance of stone. On each side are noticed re-
cesses in the walls, which are meant for refuge places
for policemen in case of a runaway. Double gas jets
are provided at intervals of 60 feet. At a distance of 40
feet from the river line is a ventilator, passing up
through the arch, constructed of solid masonry, and 6
feet in diameter. Into this leads another ventilator
from the pedestrian way. Passing along a well paved
road, the single archway, which is 194 feet in width,
ends at a point two feet from the river line, where it
diverges into two archways, each 11 feet wide,and sep-
arated by a central pier 2 feet 4 inches in width. This
wall or pier is pierced, at intervals of 16 feet, with door-
ways, as is also the pier separating the eastern of the
two carriage ways from the pedestrian way. This lat-
ter way is 10 feet in width, and is entered by stairways
at South Water street and Kin-
zie street. This double drive-
way extends 300 feet, when in
inverse order come the changes
| in the structure described at the
| south entrance to the tunnel. In
the center of the tunnel, at the
lowest point, is a well 6 feet in
diameter, which enters into a
main sewer 5 feet in width.
This sewer drains the tunnel,
carrying the water to the north end of the tunnel, where
there is a pumping well, 36 feet from the dock line, from
which the water is pumped when necessary. At the north
end of the tunnel, at the same distance from the river
line, is a second ventilcator, or rather two, one for the
carriage way and the other for the pedestrian way. At
length, after a walk of 1,900 feet, the other end of the tun-
nel is reached. The air has been found to be pure, the ven-
tilation good, the walls, except in a few places, dry, and the
whole work bears the appearance of one well conceived and
well carried out.

o € ———
Drying Apparatus for Hose,

This invention has for its object to furnish simple, conve-
nient, and effective means for drying hose quickly and thor-
oughly throughout their entire length, thus having the hose
always in order, and not weakened and rotted in spots from
being imperfectly dried. Shelves, slats, or racks support the
hose in line while being dried. At each end of the shelves,
slats, or racks, are partitions, having holes formed in them
to receive the ends of the lengths of hose, which holes are
of such a size as to fit air tight upon the ends of the lengths
of hose. The partitions are made in two parts, the line of
division rurning through the holes that receive the ends of
the hose, and the outer or forward parts being detachable
for convenience in putting in
and taking out the hose. The
rack may be arranged so that
the lengths of hose may be
horizontal, or inclined, or verti-
cal, as may be desired or con-
venient. A closet is formed at
one end of the rack, made air
tight, and provided with an air
tight door. In the bottom or
lower part of the closet is an
opening, with which may be connected a pipe leading to a
hot air drum or other heater to introduce hot air into the
closet, from which it can only escape by passing through
the lengths of hose. Ernest Drevet, of New York city, is
the inventor of this apparatus.

e

BURNING CHIMNEYS.—If it be desired to extinguish the
fire in 2 chimney which has been lighted by a fire in the fire-
place, shut all the doors of the apartment so as to prevent
any current of air up the chimney, and throw a few handfuls
of common salt upon the fire, which will immediately extin
guish the same. The philosophy of this is that, in the pro-
cess of burning the salt, muriatic acid gas is evolved, which
is a prompt extinguisher of fire.

et B

THE BEST REPEATER YET.—Among the numerous “re-
peaters” which are constantly being noticed in the tele-
graphic journals, we have seen nothing more worthy of men-
tion than one which is working “ out West” at the present
time. It is a younglady operator, who can receive a message
on one circuit and simultaneously send the same message on
a secondcircuit with ease and rapidity. This repeateris said
to be of unusual elegance and beauty, which we can readily
believe, and an entire success in every respect, and good for

a “house ” instrument.—7"he Telegrapher.
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WOOD-BORING BEETLES---THE “GIRDLERS.”
BY PROFESSOR E. C. H. DAY.

The insect figured in the accompanying beautiful engrav-
ing (from Blanchard), in the three stages of its life history,
is one of the family of Longicornia, or ““long-horned” bee-
tles; a family also known among entomologists as the
Cerambycidce, from Cerambyx, one of the most typical of the
genera it includes. As the former name denotes, the mem-
bers of this, a most extensive group, are characterized by the
length of their elegant antennz. Tley are beetles, generally
speaking, of neat form, with slender, often cylindrical, bodies,
and moderately long legs. Many species attain to a consid-
erable size, and many are brilliantly colored. They are,
therefore, always acceptable additions to the cabinet of the
coleopterist. On the other hand, the grubs of by no means
a few of them are among the most mischiev-

ous of timber destroyers,and there is scarcely <!

a tree that is not liable to suffer from the at-
tacks of one species or another of this univer-
sally distributed family.

Sometimes these unsightly, whitish—often
footless, maggot-like— larve, penetrate the
tree while it still seems to be in the full vigor
of its growth, boring through the trunk, or
making their homes in the pith of such plants
as the elder; others hasten the destruction of
trees that are past their prime; while others,
again, obtain an honest livelihood by remov-
ing decayed wood.

The latter, we suspect, was the original and
normal occupation of the ancestors of the fam-
ily, the less commendable practices of the
others being probably the results of the ne
cessities of the ‘“long-horned” family, at
times when its legitimate labor market was
overstocked. For, as in these days of dense
population, a man cannot always obtain his
living in the trade of his forefathers, but
must turn his hand to whatever pursuit offers
the best chance, so, likewise, among insects,
so great is the struggle for existence, so swift-
ly do foes multiply against every species, so
constantly, though by imperceptible degrees,
are all the conditions of existence changing
around them, that, if the race is to continue,
its habits and its instincts must be capable of
corresponding modifications.

We thus find among insects, as among the
inhabitants of large cities, instances of most
singular and abnormalhabits, habits induced
by the exigencies in the former of natural, as
in the latter of civilized, associations. Yet,
however singular and out of the ordinary
course may be the instincts which dictate
such habits, many nafuralists of the present
day, nevertheless, consider them, not as origi
nal endowments by creation of the creature
possessing them, but as gradual developments
from simpler instincts, under the influence of
a tendency to variation, directed by the ne-
cessities of the race in its struggle for exist-
ence, during very prolonged periods of time.
No voluntary effort on the part of the indi-
vidual is invoked, ashaving produced, or even
tended to produce, such changes. Creative
wisdom, which implies continued preserva-
tion,implanted in every race the capability of
undergoing such slow and insensible modifi-
cations as should correspond to the change of
condition to which, in the course of time, it
would be subjected. Vherever such corres-
pondence fails in portions of a race, such por-
tions die out; they are no longer required in that form in
the scheme of the universe. In this sense, the most extraor-
dinary of instincts, developed from a simpler one, is no less
the work of the Almighty Designer than if it had been im-
planted at the momentof a specific act of creation. The doc-
trine, in fact, while in no degree lessening our sense of Al-
mighty Power, hightens vastly our recognition of an all-
pervading Foresight.

The insect here figured presents us with a most remarka-
ble instinctive habit. We give Professor Blanchard’s histo-
ry of the picture, in almost his own words: A M. Houllet,
sojourning in the neighborhood of Rio Janeiro, heard every
night the sound of branches falling from an acacia tree.
These branches had been cut around, so that the centers
alone were untouched, and they had broken off, consequent-
ly, by their own weight, or by a slight movement of the wind.
“To whom was the mischief to be attributed? To the ne-
groes of the house, undoubtedly, animated by a desire to
cause their master a petty annoyance. But the traveller
soon perceived that there was often a beetle (Onciderus vomi-
cosa) upon the branch cut off’; the coleopter, then, was the
author of the mischief! A branch of the acacia was brought
home; it contained living larvee and pupz of the Onciderus.
It is the same branch, laid open and thus inhabited, that we
here represent.”

The reason of this extraordinary procedure appears to be,
that, the eggs of the beetle being laid in a part of thetree in
which vitality is very active, there is danger of the offspring,
during its pupal or inactive condition, being built in too com-
pletely by the growing wood. Such may, or may not, be the
true explanation; but, be it so or otherwise, it does certainly
seem, at first sight, impossible to account, by any develop-

ment theory, for such an incomprehensible instinct. Writ-
ing of an allied species (0. cingulatus), found in our own
region, Professor Huldeman recognizes this difficulty:
“In our walks through the forest, our attention was frequent-
ly drawn to the branches and main shoots of young hickory
trees (Carya alba), which were girdled with a deep notch, in
such a manner as to induce an observer te believe that the
object in view was to kill the branch beyond the notch; and,
extraordinary as it may appear, this is actually the fact, and
the operator is an insect, whose instinct was implanted by
the Almighty Power who created it, and under such circum-
stances that it could never have been acquired as a habit.
The effect of the girdling is unknown to the insect, whose
life is too short to foresee the necessities of its progeny dur-
ing the succeeding season.”

An error in the above argument consists in overlooking

the fact that the instinct belongs to, or subserves the pur-
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poses of, the race, and not merely of the individual. The
growth of such a peculiar habit must be the result of an ac-
cumulation of small changes of instinct, tending in one di-
rection through a vast number of generations. But, if so,do
we find instances of instincts less abnormal tending in the
same direction? We believe we can indicate one, at least,
among these same Longicorns. “The larva of the Stenocorus
putator,” says Packard, “nearly amputates the branches of
black and white oaks. After becoming mature in the trunk,
and just before undergoing its transformations, it gnaws off
the branch which contains it, and which consequently falls
to the ground.” Here we have the very same instinct dis-
playcd by the grub, instead of by the perfect insect, and,
though it is only a transference of the difficulty—for we are
as puzzled as ever to demonstrate its origin in the grub—yet
it, at least, shows that the habit of the Onciderus is not an
isolated case; and we fully believe that, if due attention
were given to all the variations of this instinct that are to
be found among Longicorns, we might eventually trace many
of the transitional steps from the habit of simply burrowing
in the trunk to that of the grub scvering the twig; and
thence, to the still more abnormal one of the parent inzect
performing the operation.

But a worse part of the above argument is in the implied
assumption, made too frequently elsewhere, that the Creator
could not have developed an instinct; the only reason for
this assumption being, that we do not easily see how He
could have accomplished it! It is no consolation to the true
naturalist to be told, «“ Well, after all, the view that the
‘girdlers’ were, from the first, created with this irstinct is
the simplest and most comprehensible one!” Ie is not in
search of easily enunciated doctrines, hut of the truth; he
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looks upon any misconception and misstatement regarding
the causation of the phenomena of Nature, as tending to
lessen the high opinion we should form of the wisdom of
its Author; and, while he does not conceitedly hope to be
able to fathom every detail of a scheme that is universal,
he does try to comprehend as much as he may of the inva-
riable laws that control it. To such an one, these “ girdlers”
are not merely passing wonders, but elements in the study

of the great problem of life.
-
Curious Sleepers.

Sleep is ncarly as great a puzzle as ever it was. Much
has been discovered concerning the bodily peculiarities man-
ifestcd during this portion of our existence; but all whose
opinions are best worth listening to, admit that they are only
on the threshold of the subject yet. Why, for instance, can
somme men maintain their bodily and mental vigor with so
small an amount of sleep as falls to their
share? Lord Brougham, and many other great
statesmen and lawyers, are known to have
been content with a marvelously small quan-
tity of sleep. Frederick the Great issaid to
have allowed himself only five hours; John
Hunter, five hours; General Elliot, the hero
of Gibraltar, four hours; while Vi'ellington,
during the Peninsular War, had still less.

How, on the other hand, to account for the
cormorant sleepers? De Moivre, the mathe-
matician, could (though it is to be hoped he
did not) sleeptwentyhours out of the twenty-
four. Quin, the actor, sometimes slept for
twenty-four hours at a stretch. Doctor Reid,
the metaphysician, could so manage, that one
potent meal, followed by one long and sound
sleep, would last him for twodays. Old Parr
slept away his later days almost entirely. In
the middle of the last century a young French-
woman, at Toulouse, had, for half a year, fits
of lengthened sleep, varying from three to
thirteen days each. About the same time, a
girl, at Newcastle.on-Tyne, slept fourteen
weeks without waking; and the waking pro-
cess occupied three daysto complete. Doctor
Blanchet, of Paris, mentions the case of a
lady who slept for twenty days together when
she was about eighteen years of age, fifty
when she was about twenty, and had nearly a
whole year’s sleep from Easter Sunday, 1862,
till March, 1863; during this long sleep
(which physicians call hysteric coma) she was
fed with milk and soup, one of her front teeth
being extracted to obtain an opening into her
mouth. Stow, in his “Chronicle,” tells us
that < 'The 27th of April, 1546,being Tuesdaie
in Easter weeke, W. Foxley, potmaker for
the Mint in the Tower of London, fell asleep,
and so continued sleeping, and couvld not be
waked with pricking, cramping, or otherwise,
till the first day of the next term, which was
full fourteen dayes and fifteen nights. The
causes of his thus sleeping could not be
knowne, tho’ the same were diligentlie
searched for by the king’s physicians and
other learned men; yea, the king himselfe
examined y® said W. Foxley, who was in all
points found at his waking to be as if he had
slept but one night.”

Another very notable instance was that of
Samuel Chilton, of Timsbury, recorded in one
of the volumes of the “ Philosophical Trans-
actions of the Royal Society.” In the year
1694 he slept for a month, and no one could
wake him. Later in the same year he had a
four month’s sleep, from April the 9th to Au-
gust the 7th; he woke, dressed, went out into the fields
(where he worked as a laborer), and found his companions
reaping the corn which he had helped to sow the day before
his long nap; it was not till that momen* that he knew of
his sleep having exceeded the usual duration of a few hours.
He went to sleep again on the 17th of August, and did not
wale till the 19th of November, notwithstanding the pun-
gent applications of hellebore and sal ammoniac to his nos-
trils, and bleeding to the extent of fourteen ounces. He
woke, asked for bread and cheese, but went off to sleep again
before it could be brought to him, taking another spell of
sleep, which lasted till the end of January. After this it is
not recorded that he had any more of these strange relapses.

There are instances of sleep so intense®y deep as to deprive
the sleeper of all sense of pain. The recordsof the Bristol
Infirmary present an extraordinary illustration of this. One
cold night a tramp lay down near the warmth of a limekiln,
and went to sleep. One foot must have been close to the fire
hole of the kiln; for during the night the foot and ankle
were so completely burned away, as to leave nothing but
black cinder and calcined ash. He did not wake till the kiln
man roused him next morning, nor did he know what had
occurred until he looked down at his charred stump. He
died in the infirmary a fortnight afterwards.

i o i i

IF we have an undue increase of noxious insects, it is not
because new ones spring into being, but because of the in
crease of food on which they can feed. That the Colorado
potato beetle is to some extent poisonous is inferred from
the fact that the exposed parts of persons become very miuch
swollen after standing in the smoke of fires into which these
ingects are thrown.
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sustralian Timber===A Variety of Questions Asked
To the Editor of the Scientific American :

The lumber most used in this colony is that called Swan
River mahogany, or, as the natives call it, Jarrah; this tim-
ber is most peculiar in almost every sense, and appears to be
different from every other variety. It grows where you
would think it almost impossible for anything to grow, name-
1y, on the Darling range of hills, which range consists almost
entirely of cemented gravel, common'y called ironstone. The
higher the hill and the more stony the land, the larger
and better the timber grows, the roots frequently raising up
large masses of the above mentioned cemented gravel, sev-
eral feet high, as the tree grows. The tree itself belongs to
the Euealyptus family, which predominates in all the Austra-
lian colonies, and is variously known as Stringy Bark, Iron
Bark, Red White and Blue Gum, etec.

The timber of the Swan River mahogany is the next thing
to everlasting ; it is affected neither by fresh nor salt Water,
wor has any position on or in the ground any effect upon it;
it s imperviousto the white ant on land, and the teredo nava-
Jis in the sea,and noknown insect will touch it. This is
usually attributed to the peculiar geological formation of the
jand on which it grows. Houses and fences that were
erected, and piles that were driven, when the colony was
first settled, forty years ago, are as perfect now as when first
put in position. It is largely used for jetties, piles, ship-
building, railway sleepers, etc., but my great difficulty with
it, and the point on which I am positive the SCIENTIFiC
AMERICAN can give me good advice, is: How to prevent it
from splitting? I believe it to be much more liable to split
than most woods. It is generally agreed that the proper
time to fell trees is in t1e winter, or when the tree is at rest.
Now, in these Australian colonies, where there is, ‘strictly
speaking, no winter (frost and snow being unknown), all the
trees are evergreens; tne sap begins to flow and the tree to
grow immediately after the rainy season sets in, which is
about April or May. By June the tree is in full growth.
September, October, and November are considered the spring,
and December, January, and February the summer months,
ensequently March, April, and May are considered the
autumn. Now, if we follow the practice of other countries,
we should fell the timber in the wet season, which corre-
sponds to the winter of most timber countries, but we find
that the tree is growing then in full vigor, consequently it
may reasonably be inferred that this is not the time to fell.

The information sough - is what is the proper time to fell?
and what is the best method of treatment after the timber
is felled? Should the bark be left on, to exclude the
effects of the hot sun and dry winds, or should it be re-
moved to allow the sap to escape? To keep the logs under
cover as they are cut is impracticabie, except at very great
expense. The questions are: Should the logs be covered with
sawdust, earth, etc., at the ends, or not? Should the timber
be cut up as soon as felled, or remain as felled for a given
time ?

In practice, we find that if any portion of the heart isleftin
the scantlings, 'they almost invariably split and rend in all di-
rections, as if there were some substance in them, fermenting
and causing them to burst. Another peculiarity is that no mat-
ter how long the lumber may have been in use or seasoning,
if it be broken into, it is almost as full of sap and will shrink
as much as when first felled.

The specific weight of the timber is 80 pounds per cubic
foot; and consequently it sinks in water. It grows at an
altitude of from 200 to 2,000 feet above the level of the sea.
There is not morethan half an inch of sapwood,and thisisas
durable as any part of the tree. The wood is most unequal
in quality ; some trees split ten times as much as others. So
free is this timber at times that I have seen trees split from
end to end, when they were felled, when full of sap. When
a log is being broken down, or sawn down the center, I have
seen it open at every stroke of the saw, as if the inside or
heart wood were swelling or the outside wood contracting;
so much so, that I have seen a ‘og, when half sawn through,
fly asunder. Professor Abel and others who have analyzed
this wood attribute its peculiar properties to tannic acid.

Perth, Western Australia. ‘WEST AUSTRALIAN.
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Mechanical Equivalent for Zinc.

To the Editor of the Scientific American :

In your journal of the 24th of June, you assert that the
“mechanical equivalent for twenty-two pounds of zinc, or
the consumption of that quantity of zinc in such a manner
that its total mechanical effect could be realized, would be a
duty of two horse power maintained for nine hours” Iam
aware that it is the accepted formula of eminent scientists,
and it is my purpose in this paper to prove that, as far as the
vesearches of any public scientist are concerned, the world
knows nothing about the mechanical equivalents of zinc, un-
der combustion in a battery. Dr. Page, backed by eminent
scientists, e-timated three pounds of zinc to the horse power;
Liebig, sixty four pounds.

Joule and Scoresby are capital experimentalists, and good
orthodox authority, men who assert that the duty of electro-
magnetic motors is as the quantityof zinc consumed in a giv-
en time. Well, they constructed such an engine, and found
that one kind of battery consumed a third more zinc than
another. A Daniell’s battéry uses seventy-five pounds,and a
Grove’s only fifty pounds, to do the same duty. Common
sense might pertinently here enquire, if the different condi-
tion under which the zinc is consumed in the Grove battery
gave it such an immense advantage over the Daniell,

whether, in still other conditions, in some other battery, the
quantity of zinc might not be still further reduced? The ex-
periments of Joule and Scoresby, and also those of Jacobi
and others, prove only that the work done is as the conditions
under which the zinc is consumed, and not as to its quantity.
This question of equivalents is, however, foreign to my pur-
pose, and I will proceed to show, in a clear and unmistakable
manner, that even three pounds of zinc is not requisite to
the production of one horse power per day of twelve hours.

An electro-magnet, with limbs (one fifth of the area of
the limb should be bored out) eight inches in length, and
two inches diameter, bound with 1,100 feet of No. 14 wire,
will lift fifty pounds at ene tenthinch, under theaction of four
Bunsen eight inch cells. One hundred and twenty of these
magnets, so arranged that their coils connect with a commuta-
tor making one revolution per second, will raise one hundred
and twenty times fifty pounds one tenth inch high per minute,
or 360,000 pounds one tenth inch high per minute, which, re-
duced to foot pounds, gives us a duty of 3,000, just one elev-
enth part of a horse power. Now, let us find the quantity
of zinc consumed in the above duty. Four eight inch zincs,
under the resistance of 1,100 feet No. 14 wire, will, in twelve
hours lose just three ounces of their weight. We, therefore,
have a dynamical value of one tenth of a horse power for a
twelve hours, at a cost of three ounces of zine, or one horse
power for thirty-three ounces of zinc, three ounces less than
three pounds. If it be alleged that such an arrangement of
magnets is impractical for the continuation of motion, I re-
ply that I am not now discussing the application of battery
forces to purposes of motive power, but showing that the po-
tential value of the battery has been extremely underrated.

In a future communication, I will as clearly show that the
battery cost has had nothing to do with the non-success of
electro-magnetic motors; that if the electric curren*s were
generated absolutely costless, they never would have been
more than a large toy. H. M. PAINE.

—_— e ————————
Peter Cooper’s Success in Life,
To the Editor of the Scientz;z‘ic American :

I wish to say a word in relation to an expression in Mr.
Peter Cooper’s address and your comments.

No person not personally acquainted with Mr. Cooper, can,
I think, regard him more highly than myself. The name of
Peter Cooper can never be adorned or honored by any title
or appendage. Of itself it stands alone, the most honorable
name in the land.

But you say, “ he shows how to earn a fortune,” etc., and
quote his words, that “ whatever of wealth I have achieved
has been due primarily to habits of patient industry.”

Now, while the value of these virtues cannot be overesti-
mated, it is a fact, nevertheless, that very many men have
been as earnest, as industrious, as economical, and as patient
as Mr. Cooper, but have no, like him, won a “fortune.”
Beside possessing and practising these virtues, he has been
endowed with a keen business sagacity, a quality entirely
independent of the former. He has also keen fortunate;
that is to say, circumstances over which he had no control,
have favored him. The necessary elements of financial suc-
cess include much more than ‘¢ patient industry, integrity,
and economy;” and it is the knowledge of this fact which
leads so many to resort to questionable practices to make a
“fortune;” seeing as they do, that while the practice of
these virtues will get a man a “living,” it will not, of neces-
sity, make him “rich;” and al.o seeing numerous examples
where large fortunes have been made by corruption and de-
ception.

“Shunning intemperance, and practicing rigid economy,”
have been among the means by which this noble man has
won the proud position which he oc_upies; but they are not
the only on s. In a case like this, Ithink no other statement
but the exact truth, is safe in the long run, and therefore it
is that I wish to suggest that young men should understand
that while the practice of these virtues will secure to them
that which is more valuable than gold, it will not necessarily
Lring them the pecuniary success which has attended Mr.
Cooper.

BETA.
et G 4 A
Look at the Sun through a Telescope.

To the Editor of the Scientific American :

Take a good telescope, and cover the larger glass with a
paper cover similar to the brass cover used to protect the
glass. Pierce this paper cover with innumerable small
needle holes, or with a ring of small holes. Unprotected,
you cannot look at the sun, but with this protection, you will
see the sun as a large white disk—sometimes a full disk, at
others as a phase—accompanied by two sets of colored rings,
which assume, during the different hours of the day, differ-
ent combinations.

If you observe the sun at sunset, neither of those rings or
disks appears, but the sun vibrates and follows a straigh
linear horizontal or vertical course :

Happening to look through the glass in the evening, at a
stockade of posts some six inches apart, those posts appeared
some six feet apart. If you puncture a straight line on paper
with needle holes, and look at two posts of equal hight, using
both your eyes, one post will appear much shorter than the
other.

By using an opera glass, no rings appear; but the sun seems
to move around a ring, if we provide both glasses with the
pierced paper covers mentioned.

Why does the sun show different phases and rings at dif-
ferent hours, and why does it roll or drop at near sunset?
Also, why does it, when looked at through the glass, set some
five minutes sooner than when seen without the glass?

Missouri, Montana, A. H.

How to
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Paine’s Perpetual Motion.

“Qui prouve trop ne prowve rien.’
To the Editor of the ﬁcianﬁﬁa American :

The object of this communication is to prove that if H. M.
Paine’s assertion (see his letter, page 404, No. 26, last
volume) that the mechanical equivalent of the electricity, de-
veloped by the oxidation of 3 grains of zinc, is equivalent to
67,000,000 foot pounds, be correct, he has found perpetual
motion, and even more than that, and that it is no use for
him to deny this.

It is known to all electricians that we possess the means
of developing electric currents by purely mechanical power;
for instance, the old friction machine, the modern Holz in-
duction machine, and the different kinds of magneto-electric
apparatus first made by Pixis, Clarke, Ettinghausen, and since
considerably improved by Siemens, Stoerer, and others. The
latter kind have the advantage of giving currents of great
quantity, even superseding batteries in telegraphing, while
the first named give only intensity. The magneto electric
machines, therefore, give currents similar to those of the
ordinary batteries of zinc and acids ; this has been fully estah-
lished by the practical results obtained by the large machines
of this day. These results are of three kinds: First, in re-
gard to the production of heat and light; second, in regard
to chemical action; and third, in regard to electromagnetic
attraction.

1st. PRODUCTION OF HEAT AND LicHT.—A beacon at South
Foreland, England, is illuminated by means of a magneto-
electric machine, rotated by a small steam engine of two
horse power. It produces a light equal to that of fifty Bun-
sen cells, 6 by 4 in. plates, consuming each half an ounce of
zinc per hour, with the necessary acids.

A few years ago, the Place du Carrousel and the Jardin des
Tuileries in Paris, were illuminated at night with three elec-
tric lights (Dubosq’s lamps) produced by a magneto-electric
machine driven by a steam engine of four horse power. Its
cost was half that of common street gas, while the equivalent
battery, of fifty large Bunsen cups, consuming three pounds
of zinc, three pounds of sulphuric, and two pounds of nitric
acid per hour, would cost considerably more.

Quite recently a French government vessel, provided with
such an apparatus, exhibited in our harbor an electric light,
produced by steam power; it was placed at the bow of the
vessel, in place of the ordinary lanterns, on which it was an
immense improvement.

2d. PropucTION OF CHEMICAL ACTION.—Some years ago
a company was formed in New York by a certain Mr. Shep-
hard, to electroplate, by means of a magneto-electric machine
driven by steam power. It was seen in operation at the
fairs, and fine specimens of electroplating and electrotyping
were produced. It was based on the fact that it is economi-
cal to replace the consumption of zinc in the battery, by that
of the cheaper coal in the furnace; but the company was,
financially, mismanaged, as is so often the case in companies.
Another trouble was, that the machines were constructed in
totalignorance of certain peculiar laws of magneto-electric
induction, and manipulated by persons who could by no
means be called electrician , of which I satisfied myself by
personal investigation.

A per.vanent success was attained at College Point, L. 1.,
at the india rubber works of Mr. Poppenhusen, who had
several magneto-electric machines, constructed after the
patented plansof Mr. Beardslee, running by steam power; he
had for many years a successful electroplating establishment
in operation, or rather he rented out electric currents to an
electroplating firm of New York city, in the same way as it
is customary to rent out steam power. I visited this estab
lishment often, and a great saving of expense, by the substi-
tution of steam power for the consumption of zinc and acids,
wasthe result. I believe that the process is no more in use
at present, as an ordinary steam engine gives much more
battery power than the largest electroplating establishment
can make use of; perhaps also for reason of the difficulty of
subdividing a powerful current properly between the differ-
ent electroplating troughs, for which purpose different
smaller zinc batteries are more casily adjusted.

3d. PRODUCTION OF MAGNETIC ATTRACTION.—In regard
to the magnetic force of the thus produced electric currents,
I can state that Mr. Beardslee occupied himself with manufac-
turing magnetic hammers, horseshoe magnets, magnetic toys,
also magneto-electric rotary machines, and field telegraphs,
in all of which it was necessary to obtain a strong magnetic
power; and that all of this, he obtained in immense quanti-
ties from colossal soft iron systems, surrounded by coils, and
solely charged by the currents produced in the magneto-
electric machine by the power of the steam engine rotating
the same. He saved in this way several hundred times the
3 grains of zinc Mr. Paine speaks of, while employing only
about the hundredth part of the 67,000,000 foot pounds
which Mr. Paine asserts that he can obtain from the 3 grains
of zinu.

1 have z2voided theoretical reasonings for the simple reason
that, according to Mr. Paine, the theory is all wrong; and 1
confined myself to purely practical results, to stubborn facts;
and among those bearing especially on our subject, I selected
only a few obtained in our city and neighborhood. They
may be multiplied ad infinitum, and they all show that, in
dependent of any theories, we may, by using mechanical
power, develop electric currents equivalent, to all intents and
purposes, to the currents developed by the consumption of
zine. These machines are coming more and more in use,
one of the latest, that of Wilde, which was an improvement
on Ladd’s, obtained a prize at the Paris Exposition of 1867;
while S. Marcus, in Vienna, now manufactures magneto-
electric machines equal toa Bunsen cell consuming 500 grains
of zinc per hour, and in which the current is developed by

the power of a man only. A large magneto-electric machine
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needs not even to be of the most improved kind in order to
produce, by means of a single horse power, not only the same
but much stronger currents than those which Mr. Paine as-
gerts to be sufficient “ to drive the largest ship afloat.”

I propose, therefore, that Mr. Paine will use one thousand
part of his 67,000,000 foot pounds obtained from the 3 grains
of zinc, or 67,000 foot pounds (if used in one minute it is
nearly two horse power), and employ this to run some large
magneto-electric machine, producing thus a current equiva-
lent to that obtained by the consumption of three pounds, or
nearly 23,000 grains of zinc per hour, and therefore not only
equal but much stronger than that originally obtained from
merely 3 grains of zinc, which then may afterward be dis-
pensed with ; the stronger current thus obtained again acting
on Paine’s electric engine will cause it to run much faster
than could be done with the 3 grains of zinc used at the
starting; this faster motion again acting on the magneto-
electric machine will, of course, cause a stronger current (the
strength of the currents, as well known, increases in these
machines with the velocity of rotation), this stronger current
will again cause Paine’s electro-motor to run faster, and so
on, and so on; cousequently he has not only obtained per-
petual motion—no, “ instead of this miserable small result,”
he will have obtained a motion possessing in itself the ele-
ments of a creative increase, so as finally to obtain ¢ a velocity
only limited by the strength of the frame of the” machine.

Mr. Paine says: “Iam no tyro” The public is aware of
this; but when he adds: “I am the peer of any authority
you may quote,” it gives a suspicion that after all he is not
thoroughly acquainted - with the investigations in electro-
magnetism of Casselman, Bunsen, Joule, Wiedemann, and,
above all, Dubb, the labors of all of whom are immense, and
of much more special importance to the subject in question
(electromagnetic motive power) than those of the authorities
he quotes. Their investigatiors relate chiefly to the subject
of the correlation of forces in general. Only Faraday stands
among them as a great discoverer in electrical science. Iask:
What is proved by the fact that Mr. Paine calls himself the
peer of a man like Faraday? If it does prove anything
at all, it surely does not prove his assertions. Drive your
large ship, Mr. Paine, and leave it to others to call you “ the
peer of any man of science;” or, what is better still (as it
would in ashort time make you richer than Commodore Van-
derbilt or A. T. Stewart), I advise you, if you are so sure of
success, to manufacture small electro-magnetic engines, pro-
ducing 67,000,000 foot pounds per day, at the expense of three
grains of zinc; this would be equivalent to about 20 horse
power, at an expense of two ounces of zinc per year costing,
with the acids, from two to three cents per year, in place of
about $1,000 for coal, and more ‘than $1,000 for labor, as is
now the case; do this, Mr. Paine, such machines would sell,
drive all steam engines out of the market, and your fortune
is made, which is much better than fighting the old theory of
the conservation of forces, or of bothering yourself and the
public with blowing about what you are going to do.

I recommend to all others interested in this subject to
study the labors of Casselman in regard to the unit of chem-
ical intensity of the galvanic current, then the subsequent
labor of Weber in regard to the unit of the absolute electro-
magnetic effect as depending from the unit of chemical in-
tensity, and the practical investigations of Dubb; when then
applying all these to the laws of electro-dynamics, discov-
ered long before by Ampére, the matter becomes settled. I
came long ago to a final conviction in regard to the subject,
after havin: studied it practically as well as theoretically,
from the year 1837 (I had already, in 1839, an electromag
netic motor in operation, turning my lathe).

Mr. Paine says the gentlemen associated with him in this
enterprise suppose that they are ¢ fully competent to judge
of the facts in the premises,” and that they “are men that
you nor I cannot mislead.”

Well, in the recent Franco-German war, Napoleon IIL, his
generals, and the French people at their back, were satisfied
that they were fully competent to judge for themselves, that
they could whip the Prussians, and wouldnewer have aband-
doned the idea without practical trial; and I believe that Mr.
Paine and * the gentlemen associated with him >’ will have
to go through the ordeal of a practical trial also, before their
eyes can be opened to the truth. The only difference between
them gnd the French is, that the latter had some chance of
success, as the results of war depend, 1o a certain extent, on
luck or good fortune,whilefor obtaining67,000,000 foot pounds
out of only 3 grains of zinc there is not a ghost of a chance.

The unfortunate thing in all this and similar cases is that
the denial of an anticipated success does not pay, while the
stubborn assertion of an ultimate triumph, may be made to
pay, when a man is no tyro,and only knows how.

New York city. P. H. VANDER WEYDE, M.D.

Humboldt.

Alexander von Humboldt was the corypheus of physical
science and a man of universal culture; a man also, of
“sgociety,” and of courtly life. He kept up his intellectual
work to the last, laboring mostly while the world around
him slept. It was his most substantial life. He lived about
ninety years, and crowded into them centuries of the lifeand
work of ordinary men. On the 3d of May, 1859, the journals
of Berlin announced thai “ Alexander von Humboldt has
been confined to his bed the last twelve days; his strength
has been gradually failing ; his mind retains all its clearness.”
In three days more as the sunlight poured into his window.
he exclaimed, “ How grand those rays! they seem to beckon
earth to heaven!” and died. For twenty years or more, the
time in which men are usually said to be beyond the “allot-
ted period of life,” and during which they usually mentally
decay from day to day, he was writing the greatest work of
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his life, the greatest of his generation, the “Cosmos.” He
laid down his pen, his task splendidly finished, but a short
time before he laid himself down to die. The “Cosmos”
kept him alive, mentally and physically.

Brain work is sanitary work. Nay, it is a necessary condi-
tion, more or less of it, of health in advanced life, a necessary
preventive of cerebral decay. Not only moral purification,
but growth in intelligence, in wisdom, is the divinely ap-
pointed result of human life as a probation; and nature deals
out her penalties for the neglect of the latter, as well as for
the neglect of the former.— Abel Stevens, in Hearth and Home.

- o e
Dream Workers.

Those cases in which the brain is hard at work during sleep,
instead of being totally oblivious of everything, may be call-
ed either dreaming or somnambulism, according to the mode
in which the activity displays itself. Many of them are full
of interest. Some men have done really hard mental work
while asleep. Condorcet finished a train of calculations in
his sleep which had much puzzled him during the day. In
1856, a collegian noticed the peculiarities of a fellow student
who -was rather stupid than otherwise during his waking
hours, but who got through some excellent work in geometry
and algebra during slecep. Condillac and Franklin both
worked correctly during some of their sleeping hours.

The work done partakes in many cases more of thenature
of imaginative composition than of scientific calculation.
Thus, a stanza of excellent verse is in print, which Sir John
Herschel is said to have composed while asleep, and to have
recollected when he awoke. - Goethe often set down on paper
during the day, thoughts and ideas which had presen ed
themselves to him during sleep on the preceding night. A
gentleman one night dreamed that he was playing an entire-
¥y new game of cards with three friends; when he awoke,
the structure and rules of the new game, as created in the
dream, came one by one into his memory; and he found
them so ingenious that he afterwards frequently played the
game. Coleridge is said to have composed his fragment of
Kubla Khan during sleep. Hehad one evening been reading
Purchas’s Pilgrim; some of the romantic incidents struck
his fancy; he went to sleep, and his busy brain composed
Kubla Khan. When he awoke in the morning he wrote out
what his mind had invented in sleep, until interrupted by a
visitor, with whom he conversed for an hour on business mat-
ters; but alas! he could never again recall the thread of the
story, and Kubla Khan remains a fragment. Doctor Good
mentions the case of a gentleman who in his sleep composed
an ode in six stanzas, and set it to music. Tartini, the céle-
brated Italian violinist, one night dreamed that the devil ap-
peared to him, challenged him to a trial of skill on the fiddle
and played a pi-ce wonderful for its beauty and difficulty;
when Tartini woke, he could not remember the exact notes,
but he could reproduce the general character of the music,
which hedid, in a composition ever since known as the Devil’s
Sonata. Lord Thurlow, when a youth at college, found him-
self one evening unable to finish a piece of Latin composi-
tion which he had undertaken; he went to bed full of the
the subject, fell asleep, finished his Latin in his sleep, re-
membered it next morning, and was complimented on the
felicitous form which it presented.

Still more curious, however, are those instances in which
the sleeper, after composing or speculating, gets up in a state
of somnambulism, writes the words on paper, goes to bed
and to sleep again, and knows nothing about it when he
wakes. Such cases, the authenticity of which is beyond dis-
pute, point to an activity of muscles as well as of brain, and
to a correctness of movement which is marvellous when we
consider that the eyes are generally closed under these cir-
cumstances.

Dr. W. B. Carpenter mentions the case of a somnambulist who
sat down and wrote with the utmost regularity and uni-
formity. “ Not only were the lines well written, and at the
popular distances, but the i’s were dotted and the t’s crossed ;
and in one instance the writer went back half a line to make
a correction, crossing off a word, and writing another above
it, with as much caution as if he had been guided by vigion.”
The young collegian, adverted to in a former paragraph, got
out of bed in his sleep, lit a candle, sat down to a table, wrote
his geometry and algebra, extinguished the light, and went
to bed again; the lighting of the candle was a mere effect of
habit, for his eyes were shutand he was really not awake,.
About the begining of the present century a banker at Am-
sterdam requested Professor van Swinden to solve for him a
calculation of a peculiar and difficult kind. The professor
tried it, failed, and submitted to ten of his pupils as a good
mathematical exercise. One of them, after two or three days
work at it, went to bed one night with his mind full of the
subject, and fell asleep. On waking in the morning he was
astonished to find on his table sheets of paper containing the
full working out of the problem in his own handwriting ; he
had got up in the night and done it, in his sleep and in the
dark. The first French Encyclopedia narrated the case of a
young ecclesiastic at Bordeaux who was in the habit of get-
ting out of bed in his sleep, going to a table, taking writing
materials, and writing a sermon. He was often watched
while doing this, and an opaque screen was cautiously placed
between his eyes and the paper; but he wrote on just the
same. One example of mental discrimination displayed by
him was very remarkable, showing how strangely awake
even the reasoning faculties may be during somnambulistic
sleep. He wrote the three French words, “ce divin enfant ;”
then changed the “divin” into “ adorable;” then recognized
that “ce” would not suit before an adjective commencing
with a vowel; and finally changed it.into “ cet”” On another
occasion the paper on which he was writing was taken away
and another sheet substituted ; but he immediately perceived
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the change. On a third occasion he was writing music, with
words underneath. The words were in rather too large a
character, insomuch that the respective syllables did not
stand under their proper notes. ~He perceived the error,
blotted out the part,and wrote it carefully again; and all
this without real vision,such as we ordinarily understand by
the term.
—_———-—————
The Irrational House.

A house is as much a necessary of life as a loaf; yet this
article of necessity has been lately raised to a fancy price by
the trade conspiracies of the building operatives—not so
much by their legitimate strikes for high wages as by
their conspiring never to do for any amount of wages an
honest day’s work—and the fancy price thus created, strikes
the householder first in the form of rent. But this excessive
rent, although it is an outgoing, is taxed as income; its fig-
ure is made the basis of all the imperial and parochial exac-
tions that crush the householder. One of these is singularly
unfair; I mean “the inhabited house duty.” What is this
but the property tax rebaptized and levied over again, but
from the wrong person? The property tax is a percentage
on the rent, levied in good faith, from the person whom the
rent enables to pay that percentage; but the inhabited house
duty, is a similar percentage on therent, levied, under the
disguise of another name, from him whom the rent disables.

In London the houszholder constantly builds and improves
the freehold : instantly parochial spies raise his rates. He
has employed labor, and so far counterbalanced pauperism ;
at the end of his lease the house will bear a heavier burden;
but these heartless extortioners cannot wait the end of the
lease; they bleed the poor wretch directly for improving
parochial property at his own expense. At the end of his
lease the rentis raised by the landlord on account of these
taxed improvements, and the tenant turned out with a heav-
ier grievance than the Irish farmer; yet he does not tumble
his landlord, nor even a brace of vestrymen. The improving
tenant, while awaiting the punishment of virtue, spends
twenty times as much money in pipes as the water compa-
nies do, yet hehas to pay them for water a price so enormous
that they ought to bring it into his cisterns, and indeed into
his mouth, for the money.

He pays through the nose for gas.

He bleeds for the vices of the working classes; since in our
wealthy cities ninetenths of the pauperism is simply waste
and inebrity. He often pays teraporary relief to an improvi-
dent workman, whose annual income exceeds his own, but
who will never put by a shilling for a slack time.

In short, the respectable householder of moderate means is
so ground down and oppressed that, to my knowledge, he is
onthe road to despondency and ripening for a revolution

Now, I can hold him out no hope of relief from existing
taxation; but his intolerable burden can be lightened by oth
er means; the simplest is to keep down his bill for repairs
and decorations, which at present is made monstrous by
original misconstruction.

Theirrational house is an animal with its mouth always open.

This need not be. It arises from causes most of which
are removable—namely, 1st, from unscientific construction ;
2nd, plaster ceilings; the want of provision for partial wear;
4th, the abuse of paint; 5th, hidden work.

Under all these heads I have already given examples. I
will add another under head 3. The dado or skirting board
is to keep furniture from marking the wall; but it is laid
down only one inch thick, whereas the top of a chair overlaps
the bottom an inch and a half. This the builders do not or
will not observe, so every year in London fifty thousand
rooms are spoiled by the marks of c.iair backs on the walls,
and the owners driven to the expense aof painting or paper
ing sixty square yards to clean a space that is less than a
square foot, but fatal to the appearance of the room.

Under head 4 let me observe that God’s woods are all very
beautiful; that only fools are wiser than God Almighty;
that varnish shows up the beauty of those woods, and adds a
gloss; and that house paint hides their beauty. Paint holds
dirt and does not wash well; varnish does. Paint can only
be mixed by a workman. Varnish is sold fit to put on.
Paint soon requires revival, and the old paint must be rub-
bed off at a great expeuse, and two new coats put on. Var-
nish stands good for years, and when it requires revival, little
more is necessary than simple cleaning, and one fresh coat,
which a servanc or any body can lay on. 5. Hidden work is
sure to be bad work,and so need repairs, especially in a roof,
that sore tried part; and the repairs are the more expensive
that the weak place has to be groped for.

I have now, I trust, said enough to awaken a few house-
holders from the lethargy of despair, and to set them think-
ing a little, and organizing a defense against the extraordi-
nary mixture of stupidity and low instinctive trade cunning
of which they are the victims; for a gentlemar’s blunders
hurt himself, but a tradesman’s blunders always hurt his
customer ; and thisis singularly true of builders’ blunders;
they all tend one way—to compel the house holder to be
sending for the builder, to grope for his hidden work, or
botch his bad work, or clean his unscientific windows, or
whitewash his idiotic ceilings, or rub his nasty unguents off' -
God’s beautiful wood, and then put some more nasty odorif-
erous unguents on, or put cowls on his illcleaned chimneys;
or, in short, to repair his countless blunders at the expense
of his customer.

Independently of the murderous and constant expense, the
bare entrance into a modest household of that loose, lazy,
drunken, dishonest personage who has the impudence to call
himself  the British workman,” though he never did half a
day’s real work at a stretch in all hislife, is a serious calamity
to be averted by every lawful means.—Charles Reade.
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Improved King Bolt for Carriages.

Our engraving shows an improved king bolt for carriages.
By its use, the necessity for a fifth wheel, and many other at-
tachments, is entirely obviated.

Fig. 1 is a perspective view of a buggy wagon with this
improvement attached. Fig. 2 is a vertical cross section
through the middle of the axle and the bolt; and Fig. 3 is a
detail rear view of the middle of the axle.

In Fig. 2 the improvement is shown most
distinctly. The body of the wagon rests upon
two elliptic springs,placed lengthwise under
the box, their front ends being brought to-
gether and joined, as shown at C, Fig. 2,
forming what might be called a spring
perch.

A bent piece is attached to the joined
ends of the springs, and brought under the
axle as shown. The bifurcations of the
perch thus formed are pivoted to a plate,
B, as shown at E. The plate, B,is also
pivoted to the axle, A, as shown in Figs. 2
and 8. This not only allows of the hori-
zontal radial motion of the axle in turning
or cramping the wagon, but also permits a
vertical motion of the axle on the pivot, D.

This improvement was patented through
through the Scientific American Patent
Agency, March 29, 1870, by William Clark.
Address, for further information, Clark
Pivot King Bolt Co., Johnsville, N. Y.

A o m—
MAGRATH'S CHAIN FOR HANGING SASHES.

Every housekeeper knows the trouble attending the use
of hemp cord for suspending weights of sashes. A chain, as
a substitute forthe ordinary cord, has recently been patented,
which is designed to obviate the trouble arising from the
constant breaking of the latter. The chain can be applied to
any window, without change in any of the parts, it being so
madeas to run smoothly on the ordinary grooved pulley. For
heavy windows it is specially applicable.

Fig.1 is a view of a sash with chain and weight attached.
The peculiar construction of the chain is shown in the de-
tailed engravings, Figs. 2 and 3. As will be seen, every al-
ternate link is composed of three blanks, punched from sheet
metal. Each blank has a hole through the center, as well as
at the extremities. The object of this is to enable the chain
to be cut off at any required length, and be readily fastened,
at one end to the sash and at the other end to the weight, by
the insertion of a pin or rivet.

The triple blank links are connected by links made of two
blanks, as shown. The middle blank of each triple link is
made wider than the two outside ones, as shown in Fig. 3.
This enables the link to adapt itself to the curvature of the
groove in the pulley, as shown.

In attaching this chain to the sash, the latter is grooved
or recessed along the edge, as shown in Fig. 1, so as to re-
ceive the chain. At the lower end of the groove is formeda
vertical hole, which extends from the open groove down to a
hole bored in the edge of the sash at right angles thereto. A

which is perforated to allow parts of the husks or other for-
eign matters to escape. The spout delivers the nuts into the
upper end of a revolving perforated cylinder, which is placed
in a slanting position. The nuts in passing down this cylin-

der are agitated to remove portions of the husks and other
foreign matters, which are carried off by the shoot. The nuts
drop from the cnd of the cylinder into a hopper, which de-
livers them to the machinery by which they are broken.

CLARK'S KING BOLT FOR CARRIAGES.

This machinery consists of a drum with blades or projections
on its circumference. This drum re solves at a high velocity
in a casing, and the shells are broken without breaking the
kernels by the rapid action of the blades on the revolving
drum striking the nuts. The broken shells and kernels dis-
charged by the centrifugal force of the drum are delivered
into the upper end of a perforated cylinder, which is also
placed in a slanting position, so that in revolving it car-
ries the shell and kernels to the lower end, whence they
fall into a separating cistern. The small particles of shell
and husk drop through the perforations of the cylinder into
a discharge shoot. The cistern contains a solution of common
salt and water, or any other solution the specific gravity of
which is rather greater than that of water, in order that the
kernels may tloat on the top of the solution, while the shells
sink and drop on to an endless belt or creeper, which in tra-
veling along conveys the broken shells towards and into the
right hand end of the cistern, from whence they are dis-
charged continuously by a spout. The outlet from the cis-
tern is provided with a sliding valve, the position of which
can be regulated by a lever. The lower part of the spout
consists of open rods or a perforated plate, through which
the solution escaping from the cistern with the broken shells
is discharged on to the flooror into a suitable receptacle.
oo
ARTIFICIAL LEECH.

This instrument is the invention of Frederick Wolff, of
New York city. It consists of alancet,or puncturing device,
and a suction piston, the lancet acting independently of the

piston in making its puncture, and then both the lancet and
piston being withdrawn, the body of the instrument is filled
with blood. The instrument operates precisely on the gen-
eral principle of first puncturing and then sucking, employed
by the natural leech.

-
Disease and Carelessness.

There can be no doubt that carelessness is the origin of
most diseases. Medical men also hold that foolish people
who follow their own whims have hardly a chance of recov-
ery when visited by serious disease. Nine tenths of the doc-
tor’s work would be done if people were only consistently
prudent and cautious. Only it is so hard to be habitually
cautious. On abundant occasions a man may be most elabo-
rately prudent, and then, to his utter astonishment, he dan-
gerously imperils his health by some startling impropriety.
When he has used every imaginable pains, he is always
amenable to the force of accident. There is another plausi-
ble theory, antagonistic to the one we have named, to the
effect that every man has the seeds of some particular dis-
ease in his constitution, and some trifling accident will come,
sooner or later, which will have for him the same effect as a
match falling upon gunpowder.

Medical men explain this on theories of constitutional ten-
dencies, or of some poison latent in the system. The fatal

metal plug or stop, of a size to fit the last named hole, is in-
serted therein. This stop is recessed on its face to receive
the links, as shown in Fig.2. The chainis secured to the
stop Ly a rivet or pin, as shown in Fig. 1. The weight is at-
tached to the end of the chain by a hook.

Patented, March 21, 1871, by Michael Magrath, whom ad-
dress for further information, 74 Irving Place, N. Y.

—————————- D ——————————
Steam Nut Crackers.

In the manufacture of palm oil, it has been very desirable
to get rid of the shells which envelop the kernels in a speedy
and effective manner. An English inventor proposes to do
this by an apparatus of his devising, as follows:

The nuts are raised up to the second floor of the building
by means of hoisting apparatus, and are fed into a hopper,
which delivers them into a shake or spout, the bottom of

accident to one man is the merest accident for another. Two
men while walking get well soaked by the rain. One man
shakes off the water pretty much as a dog or a duck might
do, and rather enjoys his shower bath than not. The other
man is taken ill of inflammation of the lungs, and probably
dies. The doctors cannot explain the different issues, and
they would also be very much puzzled to give a satisfactory
account of the phenomenon itself. They will, indeed, gener-
ally explain theories more or less plausible, and practice has
been built upon theory, and theory has, no doubt, sacrificed
a number of lives. Yet medicine must have its dogmatic
system, and without it medicine becomes little better than
empiricism.

>
CoMMON salt is recommended for the extermination of
ants.
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Subterranean Electrical Disturbances.

A few minutes before and after the earthquakes of the
17th March last, says Nature, powerful positive electrical
currents were rushing towards England through the two
Anglo-American telegraph cables, which are broken near
Trinity Bay, Newfoundland. Mr. C. F. Varley, C.E., who in-
formed us of the fact, broaches the novel speculation that
some earthquakes may be due tosubterraneanlightning. He
imagines that as the hot center of the earth
is approached, a layer of hot dried rock may
be found which is an insulator, while the
red hot mass lower down is a conductor. If
this conjecture be true—and there is plausi-
bility in it—then the world itself is an enor-
mous Leyden jar, which only requires charg-
ing to a very moderate degree to be equal
to the production of terrific explosive dis-
charges.

The French Atlantic cable was disturbed
at the same time, and so were many of the
English land lines, but the only observations
as to the direction of the current were made
by means of the Anglo-American telegraph
cables,

A number of Mr. Varley’s charts about
earth currents were published in the Govern-
ment Blue Book of 1859-60, showing that the
direction of these currents across England
was in a very notable degree determined by
the contour of the coast, and that the same
auroral discharges would often produce currents at right
angles to each other in direction, in different parts of Britain.

o
Necessary Rules for Sleep.

There is no fact more clearly established in the physiology
of man than this, that the brain expends its energies and
1tself during the hours of wakefulness, and that these are re-
cuperated during sleep. If the recuperation does not equal
the expenditure, the brain withers—this is insanity. Thus
it is that, in early English history, persons who were con-
demned to death by being prevented from sleeping, always
died raving maniacs; thus it is also that those who are
starved to death become insane, the brain is not nourished
and they cannot sleep.

The practical inferences are three: 1st. Those who think
most, who do the most brain work, require the most sleep.
2d. The time “saved” from necessary sleep is infallibly de-
structive to mind, body, and estate. 3d. Give yourself, your
children, your servants, give all that are under you, the full-
est amount of sleep they will take, by compelling them to
go to bed at some regular, early hour, and to rise in the
morning the moment they wake; and within a fortnight, Na-
ture, with almost the regularity of the rising sun, will un-
loose the bonds of sleep the moment enough repose has been
secured for the wants of the system. This is the only safe
and efficient rale; and as to the question how much sleep any
one requires, each must be a rule for himself—great Nature
will never fail to write it out to the observer under the regu-
lation just given.

—_———— e ——
METALLIC LINED SPOOL HEAD.

The object of this improvement is to overcome the difficul-
ties experienced in the use of theordinary wood spool heads,
both for cotton yarn, and woolen roving on jack spools. The
wood heads, after being used a short time, become rough on
the edge, and this roughness catches and breaks the yarn,
causing much unnecessary stopping of machinery. On jack
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spools, much waste is made by the outside strands of the
roving adhering to the surface of the head, and it is fre-
quently the case that the strands next to the head have to be
run off, and cannot be spun, making considerable waste which
would be saved by the use of a smooth head, such as this
improvement offers. It consistsin covering the inner surface
and outer edge of each head with sheet metal, which is firm-
ly pressed on with dies, binding the two thicknesses of wood
firmly together, preventing them from breaking and the
edges from splintering, making a strong and durable spool,
aud giving at all times a perfectly smooth edge and surface
for the yarn to run from,saving much of the breaking of the
yarn, and enabling the machines to do more and better work.
They have, we are informed, been in successful use nearly
one year, by some of the first manufacturers in the country,
and have given entire satisfaction. Patented May 10, 1870.
All communications, either from manufacturers or spool
makers, should be addressed to Stillman & Carmichel, Wes
terly,R. I.
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COLLEGE COMMENCEMENTS.

Itis estimated that there are two hundred and twenty-five
colleges, for males, in the United States, entitled to confer
degrees, and that the total attendance upon them, of under-
graduate students of arts,is, inround numbers, 14,000. This
will allow one student to every 2,850 of the population ; and
ag one quarter of the students leave every year, we have at
the annual commencements the picture of 3,500 young men
presenting themselves for the degree of Bachelor of Arts
fromall of our Colleges. This is a pretty large army of re-
cruits to be admitted each year to the ranks of college alum-
ni, and if classical education is what it is represented to be,
the young men ought to exert a controlling influence over
the affairs of the nation.

There is no doubt that college graduates are to be found
in the highest positions of onr land. The leading clergy-
men, physicians, lawyers, and statesmen are taken from the
ranks of college alumni; and there appears to be something
in the training waich they have received that gives them an
advantage over their competitors. There are, however, in
our country, numerous instances of self-made men who, by
extraordinary intensity and peculiar natural gifts, have sur-
mounted the disadvantages of defective early training, and
have risen to the highest eminence. These instances are rare
and cannot be quoted as an argument against the advantages
of college training.

Any reflecting man must observe that, of late years, a
larger proportion of the so-called self-made men rise to prom-
inent positions than formerly. A peculiar kind of talent is
required to secure an ascendancy in politics. And our mod-
ern rulers cannot afford to waste time on the finer points of
education if they expect to attain early success in the posses-
sion of office. We find college gradaates pushed aside and
intriguing men of inferior training accepted in their places.
So many instances of this kind have occurred lately that it
is said that the total number of students attending colleges
in the United States is not relatively but absolutely less
than it was thirty years ago; in other words, although the
population of the country has largely increased, the attend-
ance upon colleges has either remained stationary or has ac-
tually diminished. While at one time in our history there
was one person in every thousand in college, we now find
only one person in nearly three thousand. The average is
said to be brought down by the great influx of foreigners,
but it cannot be looked upon as an encouraging sign of the
times. It is not safe for our colleges to shield themselves
under cover of foreign emigration, but they would do well to
consider whether the decrease in attendance may not be part-
ly due to defects in their curriculum of instruction. Per-
haps the fathers who supply the money do not feel that they
get their money’s worth. This is a practical age, and people
are very much in the habit of sitting down and counting the
cost of an education; and if the investment does not yield a
good return, they certainly will not make it.

Somehow, college education has grown into disrepute, and
college professors would do well to inquire why. It is none
of our business to answer questions of this character. We
have to deal with the applications of science to the arts, and
the patent diplomas which we procure for our customers are
written in plain English, and do not require an interpreter;
but we have some knowledge of the wants of the country,
and we publish every week a list of inqairies from all parts
of the United States, going to show what people want to
know. We wonld suggest to eollege authorities the proprie-

ty of reading these questions, and also of studying the great
demands of the age, and, after the perusal, let them ask
themselves, how many of these inquiries could be answered
by a college graduate? This would be a fair test to make,
and it may possibly afford an explanation of the falling off
in the attendance upon colleges. Perhaps the colleges do
not offer the kind of education that the times demand. It
may be that a little less Latin and Greek, and more of the
physical sciences, would be acceptable. That we are correct
in our surmise is proved by the fact that a large number of
schools of science have been organized all over the land, and
the attendance upon them will soon far exceed that upon the
old fashioned institutions. Schools must keep up with the
progress of the age,as well as inventions,and as the inventor
who brings out something that nobody wants, necessarily
fails, so the college which teaches what was fashionable in
the middle ages, but is now utterly superseded, must also go
down for want of patronage.

“There is a screw loose somewhere,” to adapt a phrase
taken from out our profession, and it ought to be secured.
When our colleges are able to provide an education that will
enable men to make better mechanics as well as clergymen,
better merchants as well as lawyers, better farmers as well
as doctors, they will come nearer to answering public demand
than they now do; and, instead of having an attendance of
14,000, in a population of 40,000,000, they would soon runup
the number to more than a hundred thousand, and be able
to scatter the seeds of learning over the whole extent of our
great nation.

The Commencement season is the occasion for the gather-
ing together of the faithful all over the land. Let the Alum-
ni this year consider some of the points raised by us, and we
doubt not that much good may be made to grow out of the

discussion.
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THE CAUSES OF DISEASE.

The uncertainty of medical men as to the real value of the
greater number of remedies which have been recommended
and tried in all ages, for the cure of disease, has been due to

8 | ignorance of the causes of the various ills to which the ani-

mal economy is liable. We think it may be safely asserted,
that the discovery of the cause of any complaint has always
been followed by an immediate improvement in its treatment.
But even in this enlightened age, when the aids to scientific
investigation have become so potent, it is surprising how lit-
tle is known of those things which induce sickness.

Groping in the dark, we have made some unexplained dis-
coveries of remedies which have proved efficacious. The
rationale of the action of most of these is still a sealed
book. In what way mineral poisons act to neutralize the
effect of certain animal poisons—howit is that one drug acts
as a sudorific, another as an expectorant, still another as a
stimulant, cathartic, er emetic—yet passes our comprehen-
sion.

In surgery there still remain some unsolved enigmas, but
it is in its province much less involved in perplexities than
that of its sister department of medical science.

There is, doubtless, very much in pathology that must re-
main mysterious, till we more nearly approach to the great-
est of all mysteries—life. Biology must make enormous
advances before pathology can develop into anything like the
proportions which the sciences of chemistry and physics
have attained. No other field of investigation is so much be-
set with difficulties as this, Whichever way we turn and
struggle to penetrate the mists that obscure our vision, we
meet with the most discouraging obstacles. Were it not
that all nature groaning in travail together makes an appeal
that humanity cannot resist, the investigation would long ago
have been abandoned as hopeless. But by dint of the most
arduous toil, and through the actual martyrdom of many who
have even braved death rather than be turned back, there
have been gathered together a few precious crumbs of know-
ledge, and from these has been created a real, though very
imperfect, science of pathology.

Among the most recent, as well as the most important, con-
tributions to this science, are the results of investigations as
to the extent and variety of atmospheric influences in the
production of pathological conditions.

The microscope has been the chief instrument by which
these investigations have been pr