Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original copy
available for scanning. Features of this copy which may be
bibliographically unique, which may alter any of the images
in the reproduction, or which may significantly change the
usual method of scanning are checked below.

Coloured covers /
Couverture de couleur

Covers damaged /
Couverture endommagée

Covers restored and/or laminated /
Couverture restaurée et/ou pelliculée

Cover title missing /
Le titre de couverture manque

Coloured maps /
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black) /
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /
Planches et/ou illustrations en couleur

\/ Bound with other material /
Relié avec d'autres documents

Only edition available /
Seule édition disponible

v/|  Tight binding may cause shadows or distortion
along interior margin / La refiure serrée peut

causer de 'ombre ou de la distorsion le long de la

marge intérieure,

Commentaires supplémentaires:

L'Institut a numérisé le meilleur exemplaire qu'il lui a été
possible de se procurer. Les détails de cet exemplaire qui
sont peut-étre uniques du point de vue bibliographigue, qui
peuvent modifier une image reproduite, ou qui peuvent
exiger une modification dans la méthode normale de
numeérisation sont indiqués ci-dessous.

Coloured pages / Pages de couleur

Pages damaged / Pages endommagées

Pages restored and/or laminated /
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached / Pages détachées

RIEINR R

Showthrough / Transparence

Quality of print varies /
Qualité inégale de l'impression

Includes supplementary materials /
Comprend du matériel supplémentaire

L

Blank leaves added during restorations may
appear within the text. Whenever possible, these
have been omitted from scanning / Il se peut que
certaines pages blanches ajoutées lors d'une
restauration apparaissent dans le texte, mais,
lorsque cela était possible, ces pages n'ont pas
été numérisées.

[]

Additional comments / Continuous pagination.



DAdered to the strgngers, whi

—

~—

TN o ()
— DA N /
: \‘9_7%
\
Vol. 10 OCTOBER, 1882, No. 10.

NOTE AND COMMENT.

GREAT deal of interest has
of course been excited in
Montreal circles since our
last issue over the visit of
the American Association for
the Advancement of Science,
which opened its session here
on the 23rd of August. A
considerable number of foreign-
ers of eminence in the scientific
world were expected, and, as the
result proved, disappoinments
were few, though HERBERT
SPENCER'S non-appearance was
of course ome of the grealest.
4 We give on another page a full

"3count, of the proceedings of the Association, and
§| Portraits of the principal members who honored ‘s
With their company. On the whole, though no very
Markable results were annouunced, the meeting passed

. most successfully. Nearly a thousand strangers
aere in town during the session of the Association,

§ °0d all wore delighted with the entertaimments and
Xeursions provided for their bemefit. The meeting
38 made the occasion, of coursd, of much social dis-

y, and various receptions and garden parties were
that held by Dr.
» WsoN, the new president, in the Redpath Museum
toas utilized for the formal presentation of the building

th e
foum’(;e(l?‘.ollege authorities by Mr. Perer Reprata the

3 thONE result of the meeting of last month has been

8 bringing into definite shape of the scheme for the
%‘011 of the British and American Societies which

{ e Ws now not unlikely to. be formulated at the forth-
1Thmm'g meeting of the British Association in 1884.
3 ing eeting for this year has, after much discussion,
‘ tako 2 spite of. considerable opposition, been fixed to
| %@ place in our ¢ity, and it is generally understood,
\ .

that occasion will be taken to enunciate the scheme
which has met with so much favor on this side of the
water, and not a little in England itself. It is a little
unfortunate that, in the face of this amicable feeling
on both sides, the English press, or rather two of the
leading English papers should have dome their best
to destroy the entente cordiale for no apparent reason
other than the poor opinion which the learned gentle-
men who preside over their respective destinies have
conceived of the capabilities of Canada and the Cana-
dians. Perhaps after the recent strictures passed upon
the Canadian Address, to which the Hon. L. S.
HuxnTiNGDoN so fully replied, we might have expected
the opposition which the Times has shewn to the
gelection of the Dominion, but the Saturday Review
has gone beyond its mentor, and lavishes upon us
that acridity and bilious hypereriticism which in old
days earned for it the sobriguet of the Saturday
Reviler.” There are many reasons which might be
alleged in answer to the objections of these gentlemen,
why Canada is in some respects unususlly suited for
the experiment about to be tried. The country in
which the savants of Europe will find themselves is
new and both geologically and ethnologically remark-
ably interesting, while if we do not possess, as our
English friends will have it, many names of world
wide 'scientific repute, we have at least amongst us
many worthy workers in the cause of Science, whose
recorded observations upon their own country at least
possess & merit which, but for ignorance pure and
simple, even the 7%mes would probably not be pre-
pared to deny them. But apart from this the very
existence of a desire to receive our distinguished vi-
sitors, and to treat them as no ons who knows Montreal
can doubt they will be treated, at least deserves more
courteous treatment than it has received, while the
additional reasons afforded by the amalgamation
scheme probably never occurred to either of the papers
in question, whose distinguished writers have probably
never even heard of the American Association, or, if
they have, class its work on a par with our own
benighted Colonisl ignorance. Such is at least one
explanation of the articles in question, and probably
the most charitable. '

e ——————————
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HERBERT SPENCER.

Mr. Herbert Spencer, the eminent English philosophical
writer, arrived in this country August 21. He has long desired
to visit America, but has been deterred from the undertaking
by his very imperfect health, and his apprehensions of the
effect of the Atlantic voyage. He landed in a very exhausted
condition, and declining all social engagements and ex-
citeraent, went quietly away to the mountains to rest and re-
cruit,

Mr. Spencer was born in Derby, England, in 1820. His
father was a teacher, a man of culture, of independent views,
which he carried out in the education of his son. His funda-
mental principle in teaching was that only what the pupil
does for himself is really valuable to him, and hence he labored
to establish inquiring and self-reliant habits in the mind of
his pupils rather than to help them to passive acquisitions.
Young Spencer was educated on this principle in his boyhood
by his father, and afterward by his uncle, an English clergy-
man, He early took to mathematics and science rather than
to classical studies, and instead of going to Cambridge, as his
uncle, a university man, desired, he went into railroading, as
a civil engineer, at the age of seventeen, The great railroad
reaction of 1845 threw him out of business, and he then took
to a literary career.

Mr. Spencer is perhaps most widely known by the little
work on education, which was contributed first to the Reviews
and issued as a book in 1860. Itis written largely from the
point of view of his own experience in methods of study, and
13 8o strenuously favorable to the study of science, and so prac-
tically valuable as a guide to self-education, that it fell in
with the tendencies of the age, and has exerted a very wide
influence upon individual minds and upon practical ‘school
instruction, as shown by the fact that it has passed through
many editions, and has been translated into a great number of
languages in all quarters of the world.

Mr. Spencer's(}ife has been outwardly uneventful, and the
world is interested in him solely as a thinker and a represent-
ative of great modern ideas. In this respect there has been a
remarkable unity in his intellectual career. No more striking
example can be found of a man working on from his youth
through life in a broad but continuous line of research, although
from the number and diversity of the fields he has had to tra-
verse, there has arisen the notion that he has a great propensity
to write upon everything. The simple fact is that he early
got possession of a new all-comprehensive principle, and has
spent his life in working it out in all directions.

In 1842, at the age of twenty-two, young Spencer published
a pamphlet on The Proper Sphere of Government, an ethical
disoussion of individual rights and public duties. This ger-
minal exposition was developed into a volume, and published
in 1850 under the title of Sozial Statics. This book was an
attempt to establish a scientific basis for private and publie
morals. Finding that the subject demanded far more exten-
sive treatment, he projected a series of works, scientific in
method, to bring out this view, and the last of them is a
treatise on the Principles of Morality, of which the Data of
Ethics has been recently published. He is thus upon.the
same track of thought that he entered forty years ago, and all
his intermediate labor has been pursued with distinct reference
to the final result.

But this alone will not account for Spencer’s hold upon the
thought of the age. He is widely known as the philosopher
of evolution, but he was led into the investigation of this
great doctrine by the necessities of his studies in ethical
science. His first pamphlet is full of the idea of progress and
adaptability in man and his social relations. In Social Statics
the idea of evolution, though vaguely presented, has become
the key to the discussiqn, and from 1850 on, Mr. Spencer
made the working out of this doctrine his great object. This
he did at first in a fragmentary way. Having to get his living
by writing, he made nuierous contributions of articles to
leading reviews from 1850 to 1860, all implying, illustrating,
or expounding the evolutionary principle in a large number of
its aspects and applications. He then projected the Synthetic
Philosophy, in ten volumes, as a twenty years’ work to develop
the doctrine of evolution, and has been at it ever since. To
show how far in advance he was of all other thinkers in this
field, it may be stated that he had written more ‘than thirty
elaborate articles in the chief Eunglish reviews, all bearing
upon evolution (although by the ruls of those reviews unfor-
tunately anonymous), and had drawn up a detailed scheme of
the evo¥ution philosophy in the exact logical order which he
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has since followed, and all this before Mr. Darwin had P9
lished a word upon the subject. o

M. Spencer’s health gave way in .the year 1855, after th.
appearance of his Principles of Psychology, perhaps his P
foundest work, and which was written in eleven months:
After this he could do nothing for a year and a half, and he
has been troubled with sleeplessness and much nervous iffi¥’
ation ever since. iis main business for twenty-five years _%
been to economize his vital forces for the continuance O hl:
work. All his books and letters are dictated, and at the ¢S
he has been able to give but about three hours a day tohs
amanuensis. He seeks relief from the strain of thought by
recreations such as billiards, concerts, and country excursion®
and has found social excitements so disturbing that he has be®
compelled very much to restrict them., 8

In social intercourse Mr. Spencer is easy and agreeable. H.
is a ready and interesting talker, though his capacity for fl
ciety small-talk is slender. If conversation engages him, &
he is in a vigorous condition, his talk is impressive and oft®®
brilliant ; but as such excitement generally costs him SI“P:
he is apt to decline and avoid serious subjects on social "
sions. Indeed, he is more and more compelled in these lf‘me
days to avoid all argument and exciting discussion, and if b
is very much compelled to do so while in this countrys
friends must credit it to his low physical condition, an!
member that he regrets it more than anybody else,

E. L. YoUuMANS-

———————

‘ MEN'S NAMES.

The study of men’s names is as curious as it is interestit®’
Arbitrary as they seem to-day, they all had their gource €¥V"
dently in some fitting fact. Mauy English surnames expre
the county, estate, or residence of their original bearers ;
Burgoyne, from Burgundy ; Cornell, or Cornwallis, from Cor?
wall ; Fleming, from Flanders ; Gaskin, and Gascoyne, fro®
Gascony ; Hanway, from Hainault ; Polack, from Polant’
Welsh, Walsh, and Wallis, from Wales ; Coombs, Compto?
Clayton, Sutton, Preston, Washington, from towns in tP°
county of Sussex, England,

Camden, the antiquary, says every village in Normany hes
surnamed some FEnglish family. Dale, Forest, Hill, Woo%
and the like, are derived from the character or situation ©
those who first bore the names. "

The prefix *‘atte,” or “at,” goftened to * a,” or ‘' ah
helped to form a number of names, Thus, if a man lived on
a moor, he would call himself A ttemoor or Attmoor ; if nesf o
gate, Attegate or Agate. John atte the Oahs was in due t’u;,
ghortzned intolJohn Noaks ; Poter at the Seven Oaks into PeP

nooks. :

Byfield, Byford, Underhill, and Underwood, indicated %"
dences originally, In old English applegarth meant orchs™
whence Applegate and Appleton; chase, a forest; clivér
cliff ; olough, a ravine; cobb, a harbour; whence th®
names. .

The root of the ubiquitous Smith is the Anglo-Saxon ,mltol]l‘
to smite. It was applied primarily to blacksmiths, Wh“l
wrights, carpenters, masons, and smiters or strikers in geﬂ"";
Baker, Taylor, Butler, Coleman (coalman), Draper, CowP®’
(cooper), Cutler, Miller, and the rest, plainly denote occ‘lp?
tions. Latimer is from latiner, a writer of Latin. Lorimer f
a maker of spurs and bridle-bits; Arkwright, s maker °.
chests; Lander, contracted from lavandier, a wnsherwt)ﬂ}“n.’
Banister, the keeper of a bath ; Kidder, a huckster; Waits
minstrel ; Crocker, 8 potter. .

Such names as Baxter and Bagster are the feminine of b&k”e;
‘Webster, or Webber, of weaver, which shows that these trad
were first followed by women, and that when men begal
take them up they for some time kept the feminine names.

Steward, Stewart, or Stuart, Abbot, Knight, Lord, Bis‘,"’:ﬁ
Prior, Chamberlain, Falconer, Leggett (legate), either sigﬂ'ﬁ o
what the persons so-styled were, or wers given them in jost e
derision, like the names King, Prince, and Pope. The ter®”
nation ‘‘ ward” indicates a keeper, as Durward, door-keep"rr'
Huyward, keeper of the town cattle ; Woodward, forest-keope™

Many Welsh names, naturalized in English, are from pﬁf'o';
al traits, as More, great ; Duff, black ; Vaughan, little ; L83
slender ; Mole, bald ; Gough, red. 14

Surnames, now apparently meaningless, had meaning in ,0”
English and provincial dialects. Brock, for instance, sigmﬁ L
badger; Talbot, Mastiff ; Todd, fox ; Culver, pigeon; Be*
shaw, young heron ; Coke, cook.

4‘————_—‘———_—“—#———/_/
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Notes and Clippings,

SCIENCE AT SOUTH KENSINGTON.

mThe English Mrchanic is very bitter against the clique which
Thns the South Kensington Scientific Departments. It says :—
" € general public, whose ideas of science teaching at Ken-
ﬁelgton are mainly derived from the newspaper reports of the
Pe d-days at that remarkable institution, would p.robably ex-
wenell% a feeling compounded of surprise and indignation
at 't'e they permitted even the briefest peep behind the scenes,
To he worderful Brompton focus of jobbery and place-making.
etread the fulsome way in which ¢ the butter-boat” is passed
IEa;efﬂl Mr. Mundella and certain of the most prominent and
P ing spirits among the vast staff of hangers-on of the *“ De-
Ttment,” could scarcely fail to impress the conviction upon

© uningtructed outsider that great and valuable educational

Tk in science was being perforined at Brompton, at a relative-
Insignificant national cost ; and that the oft-reiterated com-
:mt that the British artificer was wofully behind his Conti-
l'egt‘d' confrére, was in a very fair way, indeed, of b.eing speedl}y
thee ied. Now, in limine, the total amount distributed in
Toy shape of grants to successful candidates, may be taken
ﬂcaghly to amount to £40,000 ; a sum which the nation need
to Teely grudge, were it devoted to a legitimate end. The
is 23 annual cost of the Science and Art Department, howe.ver,
j"’intlg?'ml’ and if we halve the sum devotgd to these subjects
g 1t needs but very rudimentary arithmetical achieve-
N nts, indeed, to deduce the fact that three-quarters of the sum
Rally voted by the state for teaching sciences is swallowed
ton Y the statf of leeches who fatten on this most singularly
uhs“m_ted establishment. But, even then, do we get our
uaap(-)r th of bread” in connection with this ‘intolerable
v sntlty of sack 7"’ We wot not. Artificers proper are extreme-
ﬁhincarce among the competitors ; and such subject as ma-
tOtaﬁ construction and applied mechanics are taken up by a
achy insignificant proportion of the competitors. Pupil-
the '€rs are the people who figure most conspicuously among
atandxdates, for a reason which must be at once apparent
the school managers and others having anything to do with
of ta{immistration of the Fducation Code. To wmeet thisstate
fl‘om mgﬁ,bthere has arisen a wretched system of cramming
of 4, 2 series of textbooks (many of them compiled by members
by t}f overgrown and overpaid staff' at Brompton themselves),
%nt? aid of which a considerable percentage of candidates
8ty :lve to pass in various fancy subjects in the elementary
“sllgaﬁ Should one of them manage, by dint of more than
with, Y energetic cram, to passin the advanced stage, he forth-
whielreCelves a certificate entitling him to teach the subject in
“‘ﬂchl he has ﬁonc out ; and so hordes of scientifically blind
o oS of the blind are scattered broadcast over the country.
(:ategannc't better illustrate the kind of information communi-
Aoty ¥ this most faulty system than by quoting a series of
Subjg answers given by various students in the new-fangled
Creét:t of ¢ Physiography”—u subject expressly invented to
Partyy a berthv at Brompton for one of the creatures of the de-
amin:nt' We have received them direct from a quandom ex-
char, Ty and pledge ourselves as to their absolutely genuine
vo cter‘and literal transcription. (1.) ¢ The negro race have
strairyl thick skull, at which the back of the head goes quite
c‘)lorg 1t up to the forehead. Their hair is of a black, woolly
the v, and their perplexion (sic) is rather black. The part of
Onorld in which they live is India. The negroes are very
to hitg’ laﬂd if you wanted to kill one of them, the best place
Negrg them would be in the body. The tenderest place of the
“Cli is the back of the leg, just below the knee.” (2.)
tyn m3“t88 are those vast plains which are very cold and fros-
%mpa ) “.On the west cost of P}urope thg climatg is very cold
measurm with the east of America. This is owing In some
the slu“ts are Furope, Asia and Africa. They are caused by
up 0’: Shmmg so much on the countries, and, therefore draws
Uajly € water.” (5.) *‘ During an eruption the crater grad-
8ide Ogets lifted up until it reaches the top and flows over the
thay " the volcano,” (6.) ‘A great circle must be something
] ene~ cannot see the end of, like a raindow, which when it
to the W the heavens appears to reach from one end of the sky
(8.) « ,‘I)‘ther." (7.) ““A great circleis called an oblate spheroid.”
ang o @ equator is the line showing the centre of the Earth,”
Zation - Finis coromat opus). ‘‘The increase of civil-
deﬂtat’ of the British Island is rectified by the many in-
lons in the ceast, which proves the commercial pursuits

distr‘ re, to the Ural Mountains.”” (4.) ¢The chief rainless -

carried ont ; for the ships coming in gradually wear the coast
away. Africa has the least indentation in its coast, and is the
most degraded.” Such are, verbatim et literatim, a few of the
replies given at some tolerably recent Science (%) Examinations
at South Kensington. We do not, of course, pretend that
those who penned them passed, even in the elementary stage.
Our purpose in quoting them here is to invite a careful perusal
of them in connéction with that of certain notorious textbooks,
in order that the reader may see for himself just how and
where such astonishing blundering has had its origin; and
exactly how the miserable examiners have muddled up the
ill-digested mass of facts which have been crammed into them
from these compilations. Such a comparison will show that,
in a large proportion of cases, the very words of the textbooks
have only been sufficiently distorted or misapplied to just make
nonsense of the answer. This, then, is the outcome of the
system of cram and sham, for which the British nation is an-
nually called up to pay such an exorbitant sum. Even did
the cost of the staff bear some reasonable proportion to that of
the actual grant, a system which encouraged such a form of
scientific education (Heaven save the mark !) as all this in-
dicates, must stand self-condemned. Mr. Mundella may
flatter Professor Huxley, Professor Huxley may flatter Colonel
Donelly, and the gallant Colonel may ““pass it on’’ to Mr.
Mundella again ; but the day must come when all this sham
will be found out. Then will an indignant public learn that
all these examinations, certificates, scholarships, et id genus
omne, are but an excuse, cloak, and blind for the maintenance
of an enormous horde of overpaid hangers-on and parasites at
Brompton ; and that if a clean sweep were made to-night of
the entire party, British science could not fail to be in an in-
finitely sounder, healthier, and more prosperous condition for
it.

e aO————————

BrexNAN's TorrEDO.—This torpedo has been in process of
manafacture and improvement for some considerable time at
Melbourne, partly under the auspices and with the assistance
of the Victorian Ggvernment. The invention has been patented
in England and the Colonies, but it was not considered politic
to exhibit it at the late Melbourne Exhibition, pending the
negotiations with the British Ctovernment. It is difficult to
convey a clear idea of such a machine as a locomotive torpedo
to the general reader without the aid of sketches; but com-
pared with the Whitehead, Fiume, or the Woolwich Royal
Laboratory patterns, the Bremman is simplicity itself. 1ts mo-
tive power is not compressed air, neither is it contained in the
body of the torpedo. To propel the weapon throngh the water
at & speed of from 15 knots to 20 knots an hour for 1,000 yards,
a separate engine, or at least a special connection with an ex-
isting one, is necessary. This engine drives two drums, about
3 feet in diameter, with a velocity at their peripheries of 100
feet per second. Their duty is to wind in two fine steel wires
No. 13 guage, the same as used in the deep-sea sounding appa-
ratus of Sir William Thomson. The rapid uncoiling of thess
wires from two small corresponding reels in the belly of the
fish imparts to them, as may readily be conceived, an extremely
high velocity. The reels are connected with the shafts of the
two propellors which drive the torpedo through the water.
The propellors work, as has long been known to be necessary
to insure straight running, in opposite directions and both in
one line, the shaft of one being hollow and containing the
shaft of the other. At first sight it would seem as if hauling
a torpedo backward by two wires was a sufficiently-curious way
of speeding it ¢ full speed ahead” but it is found in practice
that the amount of “drag” is so small, as compared with the
power utilized in spinning the reels that give motion to the
propellors, that it may be left out of calculation altogether.
The steering-gear of the Brennan is a- most ingenious contri-
vauce, whereby the relative velocities of the two driving drums,
and consequently of the two propellors, can be varied at any
moment. The perpendicular rudder, which is marvellously
sensitive, is reacted on by the screws, and in this way the
torpedo may be made to follow as tortuous a path as a figure-
skater. The course the torpedois taking is indicated to the
operator by a slight steel telescopic mast carrying a pennon,
which, when not  in use, is folded along the back of the tor-
pedo.

Sunruur and grease have a cooling tendency upon hot bear-
ings. This is probably because the fine metallic dust formed
by the hot journal combines with the sulphur to form a greasy
sulphide.
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THe AMERICAN ASSOCIATION FOR THE ADVANCE- | to which fifteen minutes were assigned in the programme oc-
MENT OF SCIENCE. cupied, with very rapid delivery, fifty-five minutes, not includ-
BY H. C. HOVEY ing subsequent discussion. This member must have known
T ) that his paper could not be read in fifteen minutes. I should
nty-five years ago this scientific body met in Montresl, | add that in this instance the contribution was valuable and
t th it now has met again. Of the members who were present worth hearing throughout. But in most cases the ({uality
hag ¢ former meetinis only three remain. The city that then | would be improved by condensation, and papers should not
As t.’“t. 50,000 inhabitants now has 150,000. The American | greatly exceed the time indicated on the programme.
P Clation for the Advancement of Science was originated in The American Association for the Advaneement of Science is
aeco Iphia in 1848, but held no meetings from 1860 to 1866 on | divided into nine sections for the special consideration of as
thioont of the war, which explains the fact that this is but the | many branches of science as possible, and these sections meet
™ -first annual meeting. . separately after the general sessions. A great amount of work
ime 8 Opening ceremonies this year, August 21, were quite is thus accomplished ; and while, perhaps, some of the papers
Ve. After the new President, Dr. J. W. Dawson, had | read are crude or visionary, the majority are the fruit of long

T'Q
n
i

of :{n the chair, prayer was offered by his Lordship the Bishop | toil and wide research.
we, 00treal, Addresses were made by the Mayor of the city, The first place, among addresses before the whole body, be-
Tho B& the “ collar of office ;" by Dr. T. Sterry Hunt, Dr. | longs to the address of the retiring President, Prof. G. J. Brush,

% orburn, of Ottawa, and others. It had been hoped that the | of Yale College. It was delivered in Queen’s Hall, which was
Yop Uis of Lorne might have been present, but he was pre- crowded with hearers, The subject, ““The Progress of American
Th Lo Mineralogy,’’ led the speaker over an extended range of obser-
Pape r: attendance was unusually large. The list of scientific | vation. The main points were as follows : The distinct begin-
The entered was 256, most of which received attention. ning of the science was in an agsociation,formed in 1798 in New
g :“'tOm is allowed, however, of letting favorite speakers | York City, as the ** American Mineralogical Society.”” Only
Dy e the time alloted to them, thus crowding out others | two minerals uew to science had before this been found here,
an equal claim to be heard. For instance, one paper, namely labradorite and strontia. The study of mineralogy was

e e e —
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carried on by aid of European collections. Four men were
especial leaders in active search for minerals peculiar to Ameri-
can rocks. Dr. Archibald Bruce founded, in 1810, the Ameri-
can Mincralogical Jowrnal, and described in it the first dis-
coveries made in this country, and described by an American,
namely, the native magnesia of Hoboken, and the red zine oxide
of Sussex Co., N.J. In 1805, Col. George (iibbs, of Rhode
Island, brought back with him from Europe the most valuable
collection of minerals ever brought to this country. He then
devoted his great wealth to extensive journeys and unselfish
research to unfold the resources of his native land, generously
aiding others in the same direction. Another was Prof. Parker
Il Cleaveland whose treatise on Mineralogy and Geology (1516)
met a pressing need, felt by all classes of students, for a dis-
tinctly American text book. The fourth name was that of Prof.
Benj. Silliman who raised the funds to purchase the splendid
cabinet of Col. Gibbs, which has probably done more to stimu-
late research and create an interest in mineralogy than any
other one agency. This was added to minor collections pre-
viously mede in his travels in this country and in Europe. Sil-
liman also established in 1818, the Admeiican Journal of
Science, to which he furnished many original contributions.
For more than f{ifty years he was a professor in Yale College ;
and when he resigned he was happy in having Prof. J. D.
Dana as his successor, who had already made himself eminent
as a mineralogist.

Prof. Brush traced the results of the work done by these
pioneers whose individual enthusiasm really upheld the science,
to which they were devoted, during the first twenty-five years
of this century. Besides the four men to whom pre-eminence
was given, others were named, whose long journeys on horse-
back, by canal boats, and in other primitive ways in the inte-
reste of science, were such as to command onr admiration. The
public mind at length caught their enthusiasm, and government
came te the aid of science. The first State Geological Survey
was made by North Carolina, in 1824 ; the example was fol-
lowed in 1830, by Massachusetts, and then by other States,
until now the whole territory of the United States and Canada
either has been or is being surveyed. It cannot be attempted,
however, to follow the admirable sketch of work now being
done by living mineralogists, nor to reproduce the highly sug-
gestive remarks on the relation of this science to chemistry
and kindred sciences. Evidently a broader foundation is now
needed for it than in earlier days, and there must be co-opera-
tion between special investigators. There is an inter-depen-
dence between mineralogy, geology, chemistry, and physics,
such as warrants the continued existence of an association that
shall make sure that every new fact and law observed shall be
used for the common advancement of all the sciences.

The Vice-Presidents of the several Sections opened work in
their respective rooms by addresses. In Section A, (Astronomy
i and Mathematics) the subject of the opening address by Mr.
Harkness was ‘“TLe Transit of Venus.” In Section B (Physics),
Prof. Meddenhall spoke on ¢ Methods of Teaching Physical
Laws.” In Section C (Chemistry), the address by Dr. H. C.
Bolton reviewed the history of chemical literature. In Section
D (Mechanical Science), Prof. Trowbridge spoke on the ¢‘ Im-
portance of Experimental Research” in this era of applied
science. Prof. K. T. Cox laid before Section E (Geography and
Geology) some results of his observations along the Pacific
slope. Prof. W. H. Dall reviewed the progress of American
conchology, in Section F (Biology). Section H (Anthropology)
| was opened by an address by Prof. Daniel Wilson, read by
Prof. Otis T. Mason, on the ‘“‘Physical Characteristics of Native
Tribes of Canada.” Section I—a new section of econvmic
Science and Statistics—was opened by an address by Mr.
Elliott, chiefly devoted to explaining the special scope and
province of Kconomic Science. All these addresses were of a
most interesting character. '

It would be gratifying to give a full account of all the papers
read in the various sections from day to day ; but, considering
that there were about 250 of them in all, it cannot Ye expected
that they should even be given in a condensed form. The very
list of titles is formidable to the eye and one wonders how even
the devotees of science can be induced to listen to so much
learning in the sultry days of August. The attendance, how-
ever, was good in every room, from first to last, and the inter-
est did not seem to flag.

Recognizing the fact that another might mention other
articles of equal merit with those that attracted the writer's
notice, I may mention a few of the noteworthy contributions,
t without specifying in each case the section before which it was

laid.

An important paper was read in the section of Mechama?},
Science, by Mr. Joseph L’Etoile, of Ottawa, on ¢ Atmosphefll
Currents, klectricity, and Gases, as related to Practical Aeﬂl:e
Navigation by Balloons.” He held that such navigation © tl-
air is perfectly feasible, but that many improvements iﬂ,ba.
loons are needed as to their form and general constructlo']I;
some of these he pointed out. He proposed that the ba""ol'
should take the shape of a fish, and be provided with a pWPe.c
ler, a rudder, an air compartment, gas and air pumps, elec h
battery, electric motor, safety valve, ropes and ballast. }"act
improvement was particularly described, and it was shown th:s
the balloonist might have a vehicle as safe and controllablé b
any other machine, with certain advantages of a remarks
nature. .

Prof. W. A. Rodgers offered a communication couceﬂ}lng
the problem of “Fine Rulings, with reference to the Lim!
Naked Eye Visibility and Microscopi¢ Resolution.” The hneso
lines ever reached are those of Nobert’s bands, namely, 113,0°
to the inch. No one has been able to go with certainty h(.yoﬂe
this limit, although Mr. Fasoldt, of Albany, claims to h3
ruled one million lines to the inch. Conceding this to h2
been done, it is not conclusive as to their visibility. In tw
discussion that followed it was shown that when ruled lines aof
filled with graphite and the surface covered with a film 1
moisture, they become for a moment easily visible, even thoud
their width is but one hundred-thousandth part of an inch-

Prof. C. A. Young gave a description of the new tWent§,
three inch equatorial recently erected in the Halsted Obser”
tory, at Princeton, N. J., and which is regarded as the mfd
nearly verfect telescope in this country, if not in the WO

A singular _discussion arose in consequence of a paper re'?n
by Prof. De Volson Wood, of Hoboken, on ““ A Correctio® :)f
Newton’s ‘“‘Principia” in regard to the Time of the Approac
the Two Spheres.” Newton says that if two spheres 0
same material as the earth, and each one foot in diameters d
placed 12} inches from each other between their centers, in V9 it
space, they will be a month’s time in coming together by thed
mutual attractions; whereas the experiments of Prof. } 00
showed the time required to be less than 53 minutes.
Haughton at once challenged the quotation, saying that it
incredible that so accurate a writer as Sir Isaac Newton Shoud
have fallen into such an error. A spirited discussion follo‘veu;
that led to the production of the Jesuits’ edition of the fam?®
Principia, with numerous foot-notes, Dr., Haughton clﬂlmg
that the second volume, from which Prof. Wood had q\lotc';
while a great literary curiosity, was not genuine, becat®® -
referred to matters that were unknown in Newton’s tlﬂ‘d
Prof. Wood, in defense, asserted that the error he had correct® o
was found also in the larger edition of Newton's works, D%
527, in his “ Treatise of the Systom of the World,” and he t0°
it for granted that it was genuine. 100

Dr. Haughton read a paper on Darwin’s Theory of the EVO.
tion of the Earth-Moon System, in its Bearing on the Dumtw'
of Geological Time.” Concurring in Darwin’s published calet
ations, he differed from his physical conceptions. The eigbtee"he
century astronomers believed in the perpetual motion Of,t
planetary system, but now we know that perpetual motion 1 ¢
impossible among planetary bodies as it is at the surface ¢
earth. It used to be held that the planets passed throu§
liguid to a solid condition, and that the earth now consists ¢
solid crust resting on a fluid mass. But Sir Wm. Thomsoe
has proved that the present condition of the earth, as a Wh% !
is more rigid than glass or steel, Fromn the most [»roba‘}le Ye
pothesis as to the rings of Saturn being composed of dlscr‘;
meteoric stones ; from the low specific gravity of Jupiter “dc
other outer planets; from recent researches as to mete®
showers and comets ; and from investigations into the trué no’
ture of asteroids, as well as from other considerations, it i3 P
bable that when the earth and moon separated from the 0
nebula, they did so as a swarm of solil meteoric stones, ‘?F‘
having the temperature of interstellar space, 4. c., about 460
below the freezing point of water. The earth and moon ¥ "
pushed apart by tidal friction ; and the algebraic calculatl? o
hy which this may be proved fit equally well the hypothest® a
a viscous earth or that of a rigid earth with a liquid 0‘365“.s
Sir William Hamilton’s theory, that one hundred million yeﬂm
ago the earth Was as hot as melted steel, differs greatly f"?n,
Dr. Haughton's theory that its component particles were X
tensely cold, and that volcanoes were but as pustules on 4d
surface. His paper was discussed by P’rofs. Chase, Young 8
others, eliciting much interest. 165

Dr. George F. Barker’s observations on secondary batte"‘;od
in which he directed attention to the cheapest possible met

]
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;’f Producing electricity for the purpose of illumination, were
eegﬂrgied as iaving a practical bearing of very great value, and
Xplained the way of facilitating the reversal of electro-motive
Wer in secondary batteries at a minimum of cost.

rof. W, H. Brewer, drew attention in a paper on the *‘ Ap-
E"‘mt Size of Magnified Objects,”” to a series of experiments he
l“ made with many persons as to the relative size of objects
iﬂseen by the microscope and the naked eye. A magnified
om&ge having a theoretical value of 4-66 inches, appeared to
ane observer to be six inches, to another twelve inches, and to
T‘lother (an experienced draughtsman), five feet in length.
h e practical conclusion was that, while much depended on &
2ealthy condition of the eye, much was attainable by education,
wooing evident that an eye educated to use the microscope
trz;lltt:d be less liable to error than one that had never been

o Mr. W. Le Conte Stevens, who had made the subject of stere-
tﬁcopy a study, read a paper describing the results attained by
€ uge of the electric spark in binocular vision. When the
ation between the visual lines was sueh as to imply no un-
Sual muscular strain, it was found possible to interpret the
Mocular retinal image by the aid of a single spark.
f rof. A. Graham Bell’s paper on a newly devised apparatus
Sr the detection of bullets in wounds was listened to with
f‘l’ec.ml interest, on account of its failure to show the true
G‘I‘catlon of the ball lodged in the body of the late President
arfield, Prof. Bell explained his improvements, by which he
23 confident of more exact results on any future occasion of a
Wilar nature.
In the Section of Geography and Geology, highly important
wlfers were read of a variety of interesting topics; some of
ich will be noticed further on.
D Tominent among foreign visitors present was the celebrated
Q'- W, B. Carpenter, who delivered an interesting address in
gt;‘e'?lls Hall, on the “Temperature of the Deep Sea.” He
h ted that previous to his own investigations due allowance
ﬂ:d not been made for the enormous ;l»lressure on the bulbs of
ermometers at great depths, by which the mercury would be
e”“q up into the tubes and record fallacious indications. His
Xperiments led to the comstruction of the Miller-Casella ther-
in°metqr, capable of bearing a pressure of five tons to the square
i ¢h, without affecting the temperature recorded. With this
Wproved instrument his deep sea observations were made.
e generally received impression had been that the sea had a
Diversa] temperature below a certain depth, of 39 degrees
b::%’- But Dr. Carpenter fouud the temperature of the deep
th in of the North Atlantic to be 35 degrees Fahr. while in
¢ Firoe Channel, within a hundred miles of Scotland, it fell
th 294 degrees. This proved that, in the Fironese Channel,
S re was a tongue of the arctic current. In the Mediterranean
%8, while the surface temperature was 60 degrees, the great
838 of water below, down to the depth of 2,500 fathoms, was
OVaryingly 55 degrees. The reason of this temperature, 20
f:gl‘%s higher than the mass of the Atlantic, was found in the
stct.that the Mediterranean was walled off by a ridge at the
Taits of Gibraltar, by which the colder currents were shut off.
%slll_nlar phenomenon was presented in certain partly inclosed
wP-S in the Pacific Ocean. The Polar currents, however, swept
lthout interruption through the great body of oceanic waters,
ying laws that could be easily demonstrated in the lecture-
pol:m’ by applying a block of ice at one end of & tank, and a
c°lt0.of hot iron at the other, the currents being indicated by
Oring the water. The Arctic and Antarctic underflows meet
cuw Fise almost to the surface near the Equator in a very cold
WTent, so that, while the surface may have a temperature of
Re degrees, it falls to 35 degrees only about 300 feet below.
4 Ceding from the Equator this submarine temperature gra-
Ually riges as the cold currents fall again toward the bottom
of the sea.
o In connection with this play of currents, Dr. Carpenter ex-
8ined the Gulf Stream, which carries into the mid-Atlantic
o enormous body of warm, not losing its velocity till it en-
Unter the polar currents. The venerable physicist occasion-
thy relieved the severity of his learning by bits of pleasantry
2t were very well relished by the hearers; as for instance,
m.en he expressed apprehension that some ingenious Yankee
otlght divert the Gulf Stream by cutting through the Isthmus
Panama, by which process Great Britain might possibly be
Ndered a howling wilderness. We were implored not thus to
™lng ruin on the British Isles.
th e of the most thorough discussed papers presented before
«® Geological Section was that by Professor Carril Lewis, op
e Terminal Moraine across Pennsylvania,” The southern
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limit of the great ice sheet that once wrapped a large part of
North America is marked by & terminal moraine. It is claimed
that this deposit has been traced from Cape Cod, where it be-
gins, across Rhode Island, Long Island and New Jersey, into
New York State. It has also been traced across Ohio, Indiana,
Illinois, Wisconsin, Minnesota, and Dakota, to the Saskatch-
ewan region of the Dominion. ~Professor Lewis claims to have
filled the gap in this long chain by his discoveries in Pennsyl-
vania. He traced the moraine for 400 miles, across the great
divide between tke Atlantic and the Gulf of Mexico, where it
exists at the height of 2,480 feet above the sea. Where it
enters the State of Ohio it has descended to the height of 800
feet above the sea level. The line between the areas of glacial
action and those where the ice had not been were so sharply
defined that you could stand with one foot on the striated roek
and the other on rock that had not been glaciated. All alon
this line of demarkation were found crystalline bowlders an
masses of labradorite that must have come down from the
Adirondacks and highlands of Ontario. Dr. Dawson and
several other geologists of note took part in the discussion of
this important paper.

Prof. F. W. Putnam read papers in the Anthropological Sec-
tion on ** The Exploration of Mounds in Ohio and Tennessee,”
in which flints were found, as well as fragments of pottery and
numerous animal remains. The remains of a log cabin had .
also been discovered belonging to the *‘Stone Grave Period”
in Tennessee. The first indication of the building was a piece
of charcoal found in digging. This led to the unearthing of a
mass of charcoal so fresh as to be plainly the remains of some
burnt building. The clay between the logs was well preserved,
and even the marks of fingers could still be seen. The an-
tiquity of the structure was shown by the fragments of pottery
amid the ashes.

Prof. Putnam also read a paper to show that copper imple-
ments and ornaments had been in_use from the beginning of
the so-called Neolithic Period. None of these were cast, but
all were hammered out from pieces of native copper. Mr. R.
P. Hoy held that the mound-builders were the immediate
ancestors of our modern Indians. Some of the mounds are of
very recent date, as is evinced by the brass kettles, iron toma-
bawks, beads, and other modern articles found.in them.

A valuable paper, read by Mr. Horatio Hale, traced Indian
migration by linguistic peculiarities. Curious resemblances
between the Indian and the Basque languages lead to'the con-
clusion that the ancestors of our Indian tribes were emigrants
from Europe. It is also probable, as Mr. Hale thiuks, that
the inhabitants of modern Europe are people of a mixed race,
forming a transition in mental and physical traits between the
easter Aryans and the Aboriginal Americans.

Among the most entertaining papers read before Section H
were those presented by Mrs. Erminie Smith and Miss Alice
Fletcher, who have for a long time actually lived among the
Indians and been adopted into their tribes, in order to gain
information as to their home-life manners and customs, beliefs
and superstitions, and any other peculiarities of interest to
science.

Among the concluding papers in Section E was one by the
writer on “ Subterranean Map Making,” particularly with re-
ference to American caverns. A map of Mammoth Cave,
Kentucky, was exhibited, being the completion of the diagram
only partially shown at the Cincinnati meeting last year, and
also a new map of Luray Cave, Virginia, made from a careful
survey by the proprietors last winter. This was followed by a
paper on the ¢ Caves of Staffa and their Relation to the An-
cient Civilization of Iona,” by Mr. F. C. Whitehouse, of New
York, who advanced the original idea that Fingal’s Cave, and
other grottoes in its vicinity, were artificial productions, instead
of being caused by erosion. While there was a difference of
opinion as to the validity of Mr. Whitehouse’s conclusions, all
who heard him were interested in the explanations he offered,
and regret was expressed that more time might not have been
alloweg for the discussions of his novel views of this famous
locality.

Minneapolis was chosen as the place for the next meeting.
Prof. C. A. Young, of Princeton, was elected President. and
the following were elected as Vice-Presidents: W. A. Rogers,
H. A. Rowland, E. W. Morley, DeVolson Woed, C. H. Hitch-
cock, W. J. Beale, J. D. Cox, O. T. Mason, and F. B. Hough.
The general Secretary is J. R. Fastman, with Alfred Springer
as assistant. Treasurer, William Lilly.

In general, the Montreal meeting, which came to an end
August 30th, may be regarded as one of the most interesting
and successful ever held by the American Association for the
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Advancement of Science. The number registered as in attend-
ance was 937, of whom 324 were new members.

The local Committee, of which Dr. T. Sterry Hunt was
chairman, managed their multiform duties with skill and
efficiency. Mention should especially be made of the various
delightful excursions that were planned to Quebec, Ottawa,
Lake Memphremagog, and also of the visit to the Montreal
Harbor, the celebrated Victoria Bridge, and the shops of the
Grand Trunk Railroad.

We conclude this notice by a short account of our body
Scientific Visitors.

PROFESSOR G. J. BRUSH.

Professor George J. Brush was born in Brooklyn, New York,
on the 15th of December 1831. His father was a merchant
in that city, but in 1835, retiring from business, took up his
residence in Danbury, Connecticut. Young Brush intended
to pursue a business career, and accordingly entered, in the
latter part of 1846, the counting-house of a merchant in Maiden
Lane, New York City. There he remained for nearly two
years, but the taste for scientific study which he had already
acquired did not desert him, and, in particular, he took advan-
tage of every opportunity that came in his way to go off upon
mineralogical excursions.

Just about this time Professor John P. Norton and Professor
Silliman, Jr., opened at Yale College a lahoratory for the
purpose of practical instruction in the applications of science
to the arts and agriculture. To attend these lectures, Profes-
sor Brush, not us yet seventeen years old, repaired to New
Haven in October, 1848, intending at this time to change his
mercantile life for that of a farmer. This event changed his
career. He came to attend a single course of lessons on agri-
culture. He remained two years as a student of chemistry and
minerology. In October, 1850, he went to Louisville, Ken-
tucky, asassistant to B:njamin Silliman, Jr.,, who had been
elected Professor of Chemistry in ihe university of that city,
There he remained the following winter, and in March, 1851,
made one of the party who accompanied the elder Silliman
on a somewhat extended tour in Europe. Returning to Louis-
ville in the autumn of that year, he continued acting in his
old capacity until the spring of 1852. Then he returned to
New Haven, and after undergoing examination, received, with
six others, at the commencement of 1852, the degreeof Ph. B.,
the first time it was given by the college.

The academic year 1852-53 was spent by him at the Univer-
sity of Virginia, where he was employed as assistant in the
chemical department. In 1853, he sailed for Europe, and,
during one year at the University of Munich, devoted himself
to chemistry and minerology under Liebig, Von Kobell, and
Pettenkofer. The year following—that of 1854-55—he spent
at the Royal Mining Academy in Freiburg, Saxony. Just
about this time an effort was being made at New Haven to
put the scientific department of Yale College in a more satis-
factory position than it had previously held.

He was first offered the chair of miningand metallurgy ; but

this he declined as embracing too much, and the title was
limited to that of metallurgy alone. This, several years after,
was exchanged for: that of mineralogy. To qualify himself
“still farther for the position, the newly-clected President
* went, in the autumn of 1855, to London, where he pursued
his studies in the Royal School of Mines. The following year
he made an extended tour through the mines and smelting
works of England, Scotland, Wales, Belgium, Germany, and
Austria. In December, 1856, he returned to this country,
and, in January, 1857, he entered upon the duties of his
| professorship.

From this time, the history of Professor Brush has been the
history of the special scientific department of Yale College,
which, in 1860, owing to the liberal benefactions of Mr.
Joseph E. Sheffield, received the name of the Shetfield Scien-
tific School.

Others have done their part towards de:eloping various
departments of the school, but the growth as a whole, the
position which it has acquired among scientific institutions,
whatever that position may be, has been due to him very
much more than to any other one man connected with it.

Nor has Professor Brush been idle in his special work, in
spite of the exhausting demands made upon his time and
thought by the management of the Sheftield Scientific School.

He co-operated with Professor Dana in the preparation of the
fifth edition of the treatise on ¢ Degcriptive Mineralogy,’’
rublished in 1868.

In 1876 he brought out also a *Manual of Determin"t“;:
Mineralogy and Blowpipe Analysis.” In addition to t:he
and other works he has been a constant contributor to
American Journal of Science. pef

In 1862 Professor Brush was made a corresponding mem’"
of the Royal Bavarian Academy of Sciences; in 1866 a me™
ber of the Imperial Mineralogical Society of St. Petersb‘l,rg”,
and in 1877 a foreign correspondent of the Geological SQ""eo,
of London. He is also a member of the American Philos {
phical Society, of the National Academy of Sciences, D X
various other scientific bodies in this country. In 1880’n
the meeting of the American Association for the Advancemehe
of Science, held at Boston, he was elected its president for P
following year, and in that capacity presided over the meet!™
held in Angust, 1881, at Cincinnati.

PROF. FREDERICK PUTMAN.

Prof.Frederick Putman, of Cambridge, Mass., the pem)“‘?eﬂt
Secretary, is one of the oldest members of the Associatl®™
which he joined in 1857, at the age of seventeen the ‘b3
member.” a5

For a year previous to this he had been the assistant of Aghe
siz, whose pupil he was for eight years, and under whom
hat charge of the department of ichthyology. the

In 1864 Mr, Geo. Peabody gave $180,000 to fourl_d o
Peabody Academy of Science at Salem, Mass., and of this Pl'c
fessor Putman was appointed the first director, an office W
he held for eight years. in

A few years after this first gift Mr. Peabody founded,' I
addition, a museum in connection with the Harvard Unive
sity, known as the Peabody Museum of American Arch%e?lo ¢|
and Ethnology, and of this Professor Wyman was ap Omon
the first curator, an office which he held until his death. B8
this occurring, in 1874, Professor Putman was a.ppointed
successor, a post which he still holds. he

In addition to this, the professor received, last July, at the
hands of the Governor and Council, of Massachusetts ¢ .
appointment of Commissioner of Inland Fisheries, in succeve
sion to Col. Lyman, a post for which his early studies b8
particularly fitted him. : o

Besides his connection with the American Association, F¥ v
fessor Putman is a member of the Society of Anthmp"logd
of Fralnce, and of various other Scientific societies at home 8%
abroad.

DR. CARTENTER,

Dr. William B. Carpenter, eldest son of the late Dr. Sar.nﬂ;%
Carpenter, brother of Mary Carpenter, the well-known phllﬁas
thropist, and of Dr, Philip Carpenter, late of Montreal, v}v,is
born in Kxeter, in 1813 ; but passed the greater part © 17.
early life in Bristol, whither his father had removed in 1 ”
After receiving his general education under his father, he :he
tered upon the study of medicine, which he pursued i ‘n
Bristol Medical School, and afterwards in London and Edlg .
burgh. He took the degrees of M. D. in Edinburgh in 1837
in which year he published the first edition of his ‘¢ Princch
of General and Comparative Physiology,” a work which at 0P s
gained a high scientific rank, and was soon followed b({ﬂy
companion treatise on * Human Physiology,” which spe€ in
acquired an extended reputation, being used as a text bo?k
many of the principal medical schools, as well in Americs
in Gireat Britain.

Desiring to make the science rather than the pr:wtic". :of
medicine the business of his life, Dr. Carpenter removed
London in 1846, where he has held several public app"ltﬁ.
ments, notably that of Registrar (or Principal Executive s
cer) in the University of London, which institution under ]
administration has undergone a remarkable developmeger
That office he held from 1856 to 1879, retiring from it in 0F¢"
to be able to devote the remainder of his life to scientific P 1S
suits, and especially to the completion of several Monog""":'ell
(among them one on Eozion Canadcnse) for which he has b
collecting materials during several years. )

As an original investigator, Dr. Carpenter first becals .
known by his microscopic researches on the structure of s.hel hé
then by his studies in the group of Foraminifera, on whic pis
now ranks as the leading authority ; and subsequently byf r
researches on the physical geography of the deep sea, the .';n,
ther prosecution of which by the * Challenger®’ Expedlnﬂ_
was undertaken by the British Admiralty on his (Dr. Carp®
ter’s) representation of its scientific interest and importance-

=
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‘bODl'- Carpenter is a Fellow of the Royal Society, and received
T ut 20 years ago one of its Royal Medals in recognition of his
Searches on the Foraminifera. He is also a Fellow of the
pinzan and Geological Societies of Great Britain. In 1872
® wag elocted President of the British Association for the Ad-
cement of Science at its meeting at Brighton. He is a
Aon'e?ponding Member of the Institute of France, of the
fom?l'lcan Philosophical Society, as well as of many other
Teign academies.
be, 0 the present generation of scientific workers, Dr. C. is
St known by his ¢ Treatise on the Microsco pe,”’ the sixth
o 1tion of which embodies the results of nearly half a century
th}croscopic experience. And his treatise on ** Mental
Ysiology,” first published about nine years ago, has gained
him g large body of readers among those who desire to ac-
%“Mllt themselves with the constitution and operations of the
Uman mind.

f()[-

PROF. YOUMANS.

\E‘ L. Youmans was born in Albany County, N. Y., in 1820
b but grow up in Saratoga. He went to the Common School,
Ut early contracted a disease of the eyes which blinded him
ﬂ.many years and leaves him still with very imperfect vision.
is made collegiate education impossible. He early took in-
h}'e“t in scientific subjects and had scientific books read to
aémi Chemistry was at first a favourite subject which he
died with the aid of his sister, Miss Eliza A. Youmans, who
Voo the experiments. By the aid of a machine which he in-
p.oted, and the partial recovery of sight he wrote the class
i:(’k of Chemistry for Common Schools which was published
a 1852,  After this he lectured extensively before Lyceums
tgd Was perhaps the first to popularize the new doctrines of
8\1% Conservation and Correlation of forces, upon which he
ol Sequently compiled a book. Always interested in scientific
ucation he edited in 1864 a volume entitled “ The Culture
®manded by Modern Life.”
ol r. Youman’s interest in the general subject of scientific
ture and in the advanced philosophical ideas of the age
g ich are the results of scientific progress, induced him to
&bfrt himself for the reproduction in the United States of the
e works of British thinkers, such as Mill, Bain, Spencer,
oriudsley, Huxley, Lecky, Tyndall, Darwin, Carpenter and
ers, and he exerted himself to bring about an arrangement
n the part of the American publishers with whom he was as-
Oclated to pay foreign authors in the same way that American
}“hmjs are paid. By devoting himself much to the diffusion
! their ideas and laboring to create a demand for their books
tés Policy proved so very successful that the practice first sys-
Watically carried out by D. Appleton & Co., has been exten-
vely adapted by other publishers with a corresponding ad-
tage to foreign writers.
tior 1872 Mr. Youmans became much interested in the ques-
thn of International copyright and went abroad to organize
e International Scientific Series on the basis of a simulta-
Ous publication in different countries of scientific books
der which equitable payment should be made to the authors.

Was his hope that by establishing such an international
angement spontaneously and getting the rights of authors
Nceded on a commercial basis by the voluntary engagements

in dP“blishers, that the American government might then be

Ir Uced to recognize and give legal security to the literary

aroberty that has been thus far unprotected by law. There

v ® but'few symtoms of any such governmental action, but a

able geries of scientific books has at any rate been secured
all their authors handsomely paid.

R 1872 Mr. Youmans also established the Popular Science
nthiy to give currency to a class of articles that but rarely
8ke their appearance in the literary periodicals. The Mag-

ti:‘e Went up to a successful circulation at once and has con-
th, Ued to hold an influential position as an organ of scientific
OUght upon all the broader and higher questions of the time.
Wo I. Youmans has never been able to devote himself to the
hi "!I of scientific research, being crippled in this respect by
imperfect vision, but feeling that the work of diffusing the

at results of modern scientific activity is only next in im-

ing Dce to that of creating science itself, he has worked

Ustriously in this field and has won conspicuous success.

————d

OAN examination of the wire suspension bridge across the
is . >%a River below the Chaudiere Falls, shows that the metal
v 38 30und and free from rust as when the bridge was built, 30

T8 ago,

N
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THE HISTORY OF A GREAT INVENTION.—THE GIF-
FARD INJECTOR.*

Giffard has recently died. He was a great inventor, and
every one has interested himself in the details of his life and
with the recollection of his labors. We believe that it will
prove of interest to all to learn the history of the discovery
that has immortalized his name. The invention of the Giffard
injector affords still another instance of the fact that it has
always through serious studies, patient preparation, unremit-
ting work, and persistent thought that those results of genius
are reached which endow the industrial world with a new pro-
cess or a new apparatus.

For many men, it would seem to be a sorrow and almost an
offense to recognize the merit and superiority of an inventor ;
and to attribute to hazard and chance the occasion of a great
discovery is to cause them genuine satisfaction.

If the inventor has benefited by a chance, by an accidental
experiment, he is no more than a man, the equal of and like
others—a fortunate of the earth ; and people may envy him
while esteeming themselves unfortunate in not having had the
luck to make a similar ¢ find” just as is envied the possessor
of the ticket which drew the grand prize in the lottery, or the
miner who finds an ingot of gold.

1t is our intention to use Giffard as an example furnishin
a new proof of the absolute assertion that if the discovery ang
appropriation of a material already existing, but for the mo-
ment hidden from the eyes of man, can be attributed to acei-
dent, to chance, the discovery by Giffard of his great inven-
tion, the injector—that treasure that he neither found nor in-
vented, but created—can be attributed only to his genius and
persevering labor.

Up to the present time it has always taken a combination of
endurance, persevering effort in work, and of inventive genius
to endow the world with those wonderful creations that mark
an epoch, such as the printing press of Gutenberg, the enamels
of Bernard de Palissy, the steam engine of Watt, the mule-
lenny of Arkwright, the loom of Jaquard, and the works of
Robert Fulton, Phillippe ne Girard, ete.

I have cited the names of inventions known to all, but, in
aid of the assertion that I maintain, the examples are numer-
ous, and all characteristic, from the manufacture of iron by
Lord Dudley, in 1621, down to the manufacture of steel by
Bessemer, in 1856, and of the Giffard injector, in 3858.

During the course of the year 1849, Giffard had Mr. Flaud
construct the high speed steam engine that he (Giffard) had
devised, calculated to draw an engine whose arrangements and
proportions disagreed with all those ideas that had, up to that
time, been admitted and accepted by constructing mechani-
cians,

Gifford relied on the admitted theory and mechanical formu-
las, but it was only to deduce from them ideas of surprising
boldness. A single example will suffice to demonstrate this,
since at that epoch he caused to be constructed and regularly
operated a three horse-power engine, weighing only 45 kilo-
grammes, flywheel included, and running with a speed of 3,000
revolutions per minute.

Like many others, I visited Mr. Flaud’s shop, in which a
45 kilogramme engine was running a dozen tools, the smallest
of which was larger than the engine. What appeared singular,
at first sight, was the large size of the bearings or plumber-
blocks in which the little steel driving shaft revolved. A con-
necting rod, also of steel, transmitted to the driving shaft the
motion from a piston rod that makes 6,000 strokes per minute
in traversing from top to bottom and bottom to top the small
vertical cylinder that the steam entered,

The bearings employed for the small steel driving shaft were
wider than those used on ordinary steam engines running at
the rate of 50 revolutions per minute, and with a large iron
shaft, 10 to 12 centimeters in diimeter.

At my observation Gifford coutented himself with showing
me, in a copy that he had made from one of our books of the
Central School, the formula of the friction whose terms were
independent of the surface ; and 1 then understood in what
manner he had utilized theory in order to pass to the practice
of construction under new and fecund conditions.

The important thing for the builder, as well as for the
inventor, was to earn money, since all resources were used
up—by Giffard in experiments and the construction of his little

*Emile Barrauit, in La Nature.
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F16, 1.—THE GIFFARD INJECTOR MOUNTED ON A LOCOMOTIVE.
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FiG. 2—FIRST SKETCHES OF THE INJECTOR AND FIRST FORM OF THE APPARATUS.
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high speed engine, and by Flaud in the starting and keeping
up of his small workshop.

The want of funds was so complete that it was impossible to
obtain, by uniting their two purses, the sum of 100 francs that
was necessary to deposit for the patent, the drawings and
description of which were all prepared.

1t was precisely at that period of time (towards July, 1850)
that, while pursuing the theoretic calculations that he desired
to make a practical application of, Giffard wrote the résume
and the caleulations for hisfeed injector without movable parts,
and with corical tubes and free interval. This apparatus he
wished to make an application of to locomotives as a substitute
for feed pumps, and to do away with the ridiculous method
then in vogue of feeding boilers at the station.

The final calculations for the injectors, with geometrical
sketches, indicating the dimensions, are made on four loose
sheets, written in Giffard’s own hand ; but, as [ have just ex-
plained, at the dates of July and August, 1850, it was Impossi-
ble to spend money for making experiments or for constructing
a new apparatus. Mr. Fland did not then believe in the
possibility of realizing practically an apparauts the data for
which were in contradiction to all the theories of heat that
were admitted up to that time.

Under these circumstances the injector made no progress at
that epoch. Desiring to first obtain resources, Messrs. Flaud
and Giffard took out their first patent, under date of the 9th of
September, and under No. 10,441, for a sysiem of high speed
steam enginc—that is to say for new arrangements in the en-
gine which was practically experimented with in 1849, under
conditions as exaggerated as possible as to speed. :

But in 1850 Giffard had met some engineers of the Cen:ral
School to whom he had communicated his ideas on aerial
navigation, and who had become enthusiastic over this new
application of the steam engine. His studies were pushed
with activity, as were his experiments, and on the 20th of
August, 1851, under No. 12,226, he made application for a
new patent for France for the application of steam to acrial
navigation.

1 should say that, up to the end of his life, the direction of
balloons under certain given conditions was the constant
object of Giflard’s labors, and he was absolutely convinced of
the possibility of realizing such aerial navigation, which he
was proud of having been the first to experiment with practi-
cally ; for, in 1852, he had ascended alone to a great height in
the atmosphere by means of a balloon elongated like a ship
and moved by a remarkably light high speed steam engine.
In view of the scanty means at his disposal, this attempt had
all the success that the inventor could dare to hope for, and if,
at that time, he had been seriously aided, the question to-day
would have been more advanced. But of his three co-laborers
two had suddenly died, David and ‘Sciama, and the third,
Cohen, had used up his financial resources.

Persevering in his researches, Giffard wished to try again
under better circumstances his great experiment in aerial navi.
gation ; so, with this end in view, he made numerous balloon
ascents, studying with care the means of constructing light
steam boilers ; of manufacturing pure, and consequently light-
er, hydrogen ; and all the minutest details in regard to the
numerous eans that might remedy the defects that he had
observed in his first experiment.

In was in a new patent (No. 24,057) of July 6, 1855, that we
embodied the improved system of aerial navigations whose
elements he had combined ; and, on the 25th of November,
1856, we likewise indicated the practical processes which per-
mitted of the manufacture of pure hydrogen. However, Gif-
fard’s resources were still very modest, and it was only
after having studied out and patented a regulator valve,
in 1857, with Flaud, whose shops had grown, that he took up
again the problem of feeding boilers, and obtained a patent
(February 1858), for a system operating by centrifugal force.

At this time it was & question of finding a beiler feed ap-
paratus without any particular reference to very high speed
engines. The plan was executed in Flaud’s shop by means of
two small turbires united on the same axis : the one, receiv-
ing the steam on its circumference, acting as a motor and the
other, receiving the water at its center, acting by centrifugal
force. To feed a hundred horse-power boiler it took an
apparatus of only 10 centimeters diameter, weighing 3 kilo-
grammes,

The little feed apparatus was very simple and ran with
regularity. Orders began to come in in pumbers, and Mr.
Flaud was full of confidence in the industrial success of it ; but
there was another inventor who held a valuable patent for a

turbine whose arrangements resembled those adopted by Gllf,
fard. This patentee, Girard, a distinguished hydraulic €
gineer, had never thought of the combination invente
Giffard, or even of the feeding of boilers. He was 8 vew
positive person, a man who had suffered much, and in the P®
application devised by another he hoped to find something
make up for his numerous troubles; and he, therefore, ¥
desirous of working up, to his own exelusive profit, what maﬂo{’
manufacturers would necessarily have seconded. In the fahe
of a claim that was presented with some irony, and under t-n
threats of a lawsuit that he was not in a position to defend, ! B
view of his financial position at the time, Giffard betook Bi™
self to his calculations of 1850. he

It was May 8, 1858, about one month after abandoning t "
centrifugal apparatus, that he took out his patent in F"aflcu
for the feed apparatus that bears his name—the first realizat?
of those new scientific doctrines the knowledge of which to-
is the basis of classic teaching. "

The anncxed cut (Fig. 2) shows, at Nos. 1 and 2, the ﬁg“’el
of the patent which represent the injectior as seen in sectiot®
élevation. in

The perfection of this apparatus, in which no part waé o
motion, made nil the project of working up the first ceiz
trifugal motion apparatus that Mr. Girard had seen fit to €
upon. .

pFor four or five months the injector, constructed as shown 12
the cut, worked in the shop in Rue Jean Goujon, and Wf;
visited by the most prominent engineers, who could scare®’
belicve what they saw until they had an opportunity of exper
menting for them selves. for

Before the injector, the only feed apparatuses employed 0
steamn engines were four in number, viz. :-

1. The pulsometer, which consisted of a large and St"‘,’ug
vessel that was emptied and filled alternately by manwuve{"ng
cocks and valves, and which could be employed for locomoti¥®
and steamboats. o

2. The pump, actuated by the engine, and the vagaries L
the operation of which were numerous, since nothing more ¥&
necessary to stop the play of the valves than the presence o'
the smallest foreign body, or even of sour water. MO
over, the working of the pump required a certain amount ?
force from the motor that diminished its power; ap d
addition, freezing and frequent repairs were to be appreheﬂﬂie ’

8. The donkey engine, or pump actuated by a special engit®
a costly apparatus that consumed much steam and too
considerable room, on locomotives for example. or

4. The reservolr, which allowed water to enter the bo!le
throu§h the action of gravity, thus necessitating its beiP8
placed at a great height. ¢
During the year that followed the obtaining of the pateﬂ;
numerous practical improvements brought the injector t0 "
state of perfection in working, and the certificate of additl®
in which I embodied all these improvements bears date of } 2l
7. 1859,

Fig. 2, No. 3, shows the drawing that was annexed to tg:
certificate of addition of 1859, and represents in section Cfif'

improved and final arrangements of the feed apparatus of
fard’s invention. .
I have said that mechanical builders and engineers had ¢0%
sidered that it was impossible for the injector to work ;
when the first application of it was made on the locomotives ©
the Railway of the East, care was taken to leave the feed puml’
in place 80 as to be able to use them if there should be nee’:
But it was not found necessary to have recourse to them ;,fo_
it was ascertained by experiment that the action of the inj€’
tor was easy and sure, and, at the end of a fortnight, the fe%‘
pumps were removed.  Fig. 1 represents portion of a loco
tive engine with its injector. ‘e
It will be still remembered at the present time what surp’?
and astonishment followed the first applications made by .
Dupuy de Linie, the director-general of maval constructio?®®
who was ove of the first, in 1858, to negotiate for the introdt®
tion of the injector into the navy. -
Communications were received by scientific societies fT0 ¢
distinguished men whom they had charged with the duty
making in their behalf an attentive study of this apparatd®
which was attracting the attention of all competent men (
its originality and the novelty of the scientific principles the
it brought in play. :h
In a report made to the Société d'Encouragement, and whic
was published in its number for June, 1859, Mr. Ch. Combé¥
of the Institute, after saying that the injector containe 'llﬂ
solid movable piece, added that it was founded upon the princiP

—
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of tll.ehlatera,l communication of the motion of fluids, and that
utilized ¢ the jet of steam from a boiler for feeding this
heﬂer itself,” realizing an industrial application in which ‘‘the
8t contained in the jet carried along by the steam played the
Mncipal role.’”
ki 1 one part of this important paper, Mr. Combes expressed
b“lﬁsﬂf thus : *¢Considered as a feed apparatus for steam
’:haters’ Mr. Giffard’s apparatus is, undeniably, the best of all
o have been or can be employed, as it is the simplest and
ﬁblst ingenious of them. If we suppose, in fact, that conform-
OX to ideas hitherto held, the quantity of steam contained in
X ies i preserved in its entirety through the changes in
mﬁ;{me that these undergo, independently of the quanties of
ive or resistant power that are the consequence of such
Wi‘lnlgfzs, it is clear that the operation of Mr. Giffard’s apparatus
give rise to no loss of heat except that due to radiation or
2 contact of the boiler aud its appendages with the surround-
og medinm. The supply will take place gratuitously. If,
t formably to the more rational principles of the new dynamic
eory of heat, we admit that heat is couverted into motive
auWer, apd reciprocally, so that all motive or resistant power,
o the live force developed or destroyed in the changes of
Ume or state of the bodies, be accompanied by a disappear-
exce or a production of equivalent heat, the quantity of heat
SepeP‘led in the operation of the Giffard apparatus will be
su,.ttmg aside losses through radiation or coutact with the
tha:_‘mln(ilng.,r medium) precisely equivalent to the motive power
fr corresponds to the elevation of the quantity of feed water
thm the reservoir that holds it, and to the forcing of it into
® bO_ller under the pressure that exists therein. We are,
ai“; Justified in saying that the Giftard injector is a feed ap-
mvﬁtus which is theoretically perfect for sieam boilers. The
thail{tor has proved that the dimensions can be so arranged
n it will work under material conditions that nearly reach
¢h theoretic perfection.””
re estimonials in regard to the importance of this invention
thatllumerous from all sources, bat it wﬂl suffice to mention
farg the mechanical prize (Montyon prize) was awarded Gif-
Withby the Académie des Sciences at the competition of 1859,
oy o his having taken any steps to obtain it or even make
f ¢ommunication.
the shall not, at present at least, speak of the difficulties that
to t;lIlVe.ntlon met with later on, for I desire to remain faithtul
iny, ;ﬁtltle of this article and limit myself to the history of the
on.
. Reduced to its simplest terms, the invention of the’ injector
ased upon the idea that the steam boiler should furnish
ctly the power necessary to supply itself with water.
. o reali.ze such an idea, a section in the boiler causes a jet of
in Am to issue, which passes into a conical tube that leads it
ups‘l‘}?h a way as to suddenly come in contact with the sucked
the iquid, in order to bring about by a sudden condensation
transformation of the live force.
the S & consequence of the conversion of velocity into pressure,
Water is carried to a valve in another section of the boiler,
ape the dimensions of which are smaller than those of the
e nl‘ture that allows the steam to escape. A system of two
Kules? one convergent and the other divergent, permits of re-
1 eat“lg through the former the convergence of the fluid jt,
fann.orm of which is so modified by the divergent cone as to
Xi‘ itate its re-entrance into the boiler in spite of the pressure
Sting therein.
th Uch is the apparatus as arranged on all locomotives to feed
®Ir boilers.
an d‘%- 3 shows in longitudinal section an injector in position ;
. tlus? with the description .appended to this article, will
den, :t‘;gidclent to allow the working of the apparatus to be un-

dire

,.emnumber, that are combined and brought into play in this
e1:;:Tkable invention, along with principles and mechanical
0ds already known :

I contact with the water the steam condenses and com-

ates to it its velocity.

tolg, Condensation can only take place if the water is notably
a er than the steam ; and it is therefore necessary that the

sto®r, already heated by the condensation of a part of the

~tam, shall be put in contact with uncooled steam.

the The pressure of the jet obtained by the condensation of
Btey ;;team may be notably greater than that of the motive

Tupj,,

;54‘ A liquid may be thrown to a distance from a stationary
ge within another one also stationary, communicating

i And now we may sum up the new scientific principles, four °

with a reseryoir wherein there is pressure, without any loss of
liquid occurring as a consequence of such transmission. .

1 hope that I have given proof of what lies close to my
heart, and furnished enough details to cause it to be under-
stood that Giffard alone was in the position proper for realizing
the invention of the injector, because he had slowly and la-
boriously amassed those treasures of science and individual
experience that permitted him to succeed.

He was an indefatigable and patient worker, who recorded
in his note books all that he saw, observed, and calculated ;
and it was thus that, at an onportune moment, he was enabled
to sum up in one powerful effort the long prepared elements of
the problem that he had proposed to himself in youth.

When Giffard escaped from the Bourbon College to go to
the Saint Lazare station, it was in order to make a study of
the running of locomotives, and to become exasperated at
seeing them too often expend their power in ridiculous move.
ments made for the sole purpose of bringing to the boilers the
water necessary for the supply of their strong steam engines.

The injector was not a lucky find, the result of an accidental
experiment, the flash of an inspiration of genius ; for Gitfard
calculated (as did Newton over the fall of the apple) from the
experiments made by him in 1850 and ufter. It iswe who to-
day benefit by the fruit of the persevering and conscientious
efforts of this immortal man, whose life was well employed for
humanity.

DescripTioN oF Fic. 3.—A, steam pipe communicating
with the boiler ; B, another pipe receiving steam from the
preceding through small holes, and terminating in a cone; C,
screw rod, cone-shaped at its extremity, actuated by the
winch, M, and serving to regulate and even intercept the pas-
sage of the steam ; D, water suction pipe.

The water that is drawn up introduces itself around the
steam pipe and tends to make its exit through the annular
section at the conical extremity of the latter. This annular
section is increased at will by means of the lever, L, which
acts upon a screw whose office is to cause the pipe, B, and its
gystem to move backward or forward. E, diverging ajutage,
which receives the water injected by the jet of steam that
condenses therein at 1, and imparts to it a portion of its speed,
in proportion to the pressure of the boiler ; F, a box carrying a
check-valve to keep the water from issuing from the boiler
when the apparatus is not at work ; G, a pipe that leads the
injected water to the boiler ; H, purge or overflow pipe; K,
sight hole, which permits the operation of the apparatus to be
watched, the stream of water being distinctly seen in the free
interval.

— -~ —

NEW COMBINATION CLUTCH.

1t is, as its name indicates, a positive coupling for all kinds
of shafts requiring connection while in motion, and no mat-
ter at what rate of speed the shaft may be running, the con-
nection can be made without the slightest shock or jar, and
we believe it is the only coupling combining the friction and
positive clutch in one, enabling the operator to make a posi-
tive connection or not at pleasure, which is the great deside-
ratum in *¢ friction clutches,” as the motion lost in the driven
shaft of a manufactory, by depending on friction alone, would
in a very short time pay for one of these couplings.

They are free from all rotating pins, bolts, levers, and un-
sightly projections that endanger the lives of the operators;
they can clean and work around them while rununing with per-
fect impunity. The head of the key is covered with a leaden
collar, and there is not a projection in the whole rotating parts
of the device on which a thread would hang.

If it is desirable (as it is occasionally in some manufactories
where there is danger of a block in the machinery) to use the
friction alone, all that is necessary is to Withd.raw the clutch
and adjust the friction cone to the work required, which can
be done so nicely that a slight strain over its normal load will
cause it to slip, thus often saving very valuable machinery
from destruction.

1t is well known among machinists that the old fashioned
friction cone is the principal device used for driving by fric-
tion, but it is extremely liable to cutting or abrading of the
two iron surfaces, which makes it very difficult to withdraw
the cone sometimes.

In the clutch shown in the engraving, a foreign substance,
such as wood, leather, paper, etc., is interposed between the
surfaces, and this difficulty is overcome. The mode of ap-
plying it is very simple ; any intelligent boy can readily take
out the old filling and replace it with new in half an hour.

S— mlim—




304 THE SCIENTIFIC CANADIAN.

[October, 165%

Fi1G. 1—NEW SINKING PUMP.

The method of applying the intermediate substance is by
perforating the periphery of the cone, as shown in Fig. 1 and
2, corresponding in depth to the thickness of the filling ma-
terial, wgich should stand a little above the surface, so as to
keep the cone and drum slightly separated. Wads or pellets
of tar millboard, a little thicker than the depth of the per-
forations, are punched out and driven home with one blow of
a small hammer,

Millboard is proferabie to any other material, being denser
and more adhesive than either wood or leather, punches very
smoothly, and lasts a long time. »

Two forms of this coupling are made, one for heavy mill
work that does not require to be coupled more than once or
twice a day, as Figs, 1 and 8, and one for instantaneous coup-
ling, a8 2, 4, 5, 6, and 7, for steam winches, elevators, punch-
ing presses, shears, etc.

Fig. 1is a front view of the deviee, with the parts open
showing the filled perforationa.

Fig. 2 is a sectional view showing the quick coupling appa-
ratus and serrated clutch.

F16. 2.—IMPROVED DOUBLE-ACTING
VERTICAL PUMP. 8
i

Fig. 3 is an end view showing the split collar, shifting 8™
hand wheels, etc. ¢ e §
0

Figs. 4, 5, 6, and 7 are detail views of various parts O /j, i
clutch mechanism ; Fig. 5 showing teeth on the face of d §
friction cone ; and Figs. 6 and 7 being respectively face !
side views of the toothed clutch. o |

The clutch, as will be seen by the engraving, really cbed’ '
prises two systems, one the friction clutch as already desc“wh, 4
the other a positive clutch, and these two forms of ¢I% fof 8
both having povel features, are arranged with mechanis® pe |
applying them, constructed so that the friction clutch 187~ {
applied first, and the positive clutch afterward. fore®”

he boss of each part of the clutch is grooved circnm!® gh |
tially to receive a split ring connected with thelever by ¥ 4
the two parts of the clutch are operated.
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Fic. 2.—SECTION OF LAY, REED, AND RACEWAY.

T
] In the clutch shown in Fig. 1, the two parts ard operated
by screws, one screw passing through the other, which is tu.
bular ; both screws being provided with hand wheels by which
to operate them. In the clatch shown in Fig. 2, the two
parts are operated by means of a hand lever which works both
parts by a single forward movement, the friction cone being
first thrown into place and then the toothed clutch.

The operation of the clutch, shown in Fig. 1, is very simple.
The hand-wheel is turned to the right, drawing the friction
cone into the dram, giving the motion of the driving shaft to
the driven shaft. The other hand-wheel is now turned to the
left, forcing the lugs of clutch through the apertures of the
drum against the face of the friction cone.

The friction is now released a littls, allowing the friction
cone to gain on the drum, until the lon%}end of the lug enters
the recess in the cone, and by the time the cone has gained on
the drum the width of the lug, it has entered the recess the
depth of the tooth, and abats against the driving end of the
recess in the face of the cone. It nmow only remains to force
the clutch to its destination, and slacken the hand wheels
enough to relieve the split collars and their grooves from fric-
tion. To uncouple the same, the operation 18 reversed. The
clutch shown in Fig. 2 is operated by the metion of the lever,
which has two short ends set at right angles ; the short hori-
zontal end is connected to the cone lever, by the connecting
rod, which is adjusted by the right and left threaded sleeve,
s0 that when the short end and connecting rod are on the
center, the cone is tight enough to drive th:ﬁ.mm, and in this
position the perpendicular end of the lever has advanced so
far that the teeth in the ends of the lugs, Fig. 7, are about to
enter the teeth in the face of the cone. When the lever and
connecting rod have passed the center, the cone is released
enough to ease the split coliars, and the same motion has ad-
vanced the vertical short end of lever so as to engage the
toothed lugs with the serrations in the face of the friotion .
cone. Further information may be obtained by addressing
Mr. E. Wilkinson, 276 Ellison Street, Paterson, N. J.—Sct.
American.

THE LYALL POSITIVE MOTION FOUR WEB LOOM.
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IMPROVED PUMPS FOR SPECIAL SERVICE.

We illustrate herewith and describe certain improved pumps,
each specially adapted, by reason of important modifications
of mechanical construction, for the particular duty for which
it has been designed. They are from the extensive establish-
ment of the George F. Blake Manufacturing Co. 88 Liberty
street, New York, and 44 Washington street, Boston, and
represent in their design and construction the most recent
improvements introduced by those enterprising manufacturers,

Fig.1 of our illustrations represents the improved sinking
pump of those manufacturers, of vertical double-acting plunger
pattern, designed especially for sinking new shafts, recovering
old mines that have been ‘‘drowned out,” and for mining
operations generally, requiring the use of a light, portable

efficient steam pump; also for sinking wells and general .

excavation work. The vertical form of this wachine permits
of its introduction into the shaft without taking up much
room, which may often be an important feature of conven-
ience. It is provided with a ring-bolt firmly imbedded in the
upper steam cylinder head, whick is webbed to give extra
strength. To the ring bolt, tackle for raising and lowering
the pump can be readily attached, Adjustable wrought iron
dogs are firmly bolted to the cylinders, by which the pump
may be hung at any desired height to the shaft timbering.

The peculiarity of this pump which distinguishes it
from others of the same class, lies in certain import-
ant details of the arrangement of its water cylinder. The
arrangement referred to, is such that while the water cylinder
has but one plunger, the pump is practically doubly-acting in
operation. To accomplish this object, the plunger is made of
such shape as to give it two effective pumping areas. For
this purpose the lower end of the plunger is enlarged, and
works in a cylinder lined with a patent removable busling of
hard composition, and is packed with Tuck’s fibrous packing.
This end of the plunger contains the delivery valve of vul-
canized rubber. The upper part of the plunger works through
an ordinary stuffing box, packed from the outside. Dlorts of
suflicient area are let into the plunger above and below the
delivery valves ; the suction valves are in the lower section,
near the suction nozzle.

Although, therefore, in the operation of this pump the
suction comes into play only at every other stroke, the arrange-
ment of the water cylinder just described, renders the delivery
continuous, as in the regular ‘“bucket-plunger” form of
pumy, the upper part of the plunger serving as an effective air
chamber.

The size of the pump just described is as follows: Steam
cylinder, 10 inches diameter ; upper part of water plunger,
5 inches diameter ; lower part of plunger, 7 inches diameter;
stroke, 12 inches. The pump weighs about 1,300 pounds,
and has a capacity of 100 to 150 gallons per minute.

Fig. 2 is an illustration of the improved piston-pattern,
double-acting vertical pump of the same makers, intended
specially for service in deep wells, dry docks, etc. In this
form of pump the steam cylinder is arranged upon a strong
frame for bolting to the wood-work at the mouth of the well,
as shown in the cut.

The water cylinder may be located at any desired depth,
the elongated piston rod being provided with proper guides.
Pumps of this pattern are running in wells, we are informed,
as deep as 190 feet.

The lining, piston rod, stuffing box, valve seats, valve
bolts, ete., of the water cylinder are made of the bost composi-
tion. dThe water piston is also made of composition, suitably
packed,

The design and construction of this pump is simple. It has
demonstrated itself to be durable in service, and in fact,
possesses substantially all the improvements that have made
the regular horizontal pump of these makers so popular, It is
double-acting, and will conscquently deliver a continuous
stream of water steadily, and without shock or noise.
| The George F. Blake Manufacturing Co. will furnish addi.

tional details on application to the address given above.

--a@P—s.

To MAXE Woop-Work IncoMBusTIBLE.—It is said that
Wood-Work of any kind may be inade incombustible by paint-
ing it with several coats of a solution of silicate of soda, and
finishing off with a mixture of this solution and sufficient
common whiting to make it about as thick as ordinary paint.
Wood treated in this way will not take fire from mere contact
with flame.

/r

M echanics,

LYALIL’S POSITIVE MOTION LOOM.

In a former issue of this paper we gave the first p“bl‘Sheg
description of Mr. James Lyall's invention. We noWw *
occasion to give our readers some idea of the growth of Bn
industry then in its infancy, and to show how all we the,
predicted of it as one of the most remarkable products of inve?
tive skill of our time has been realized. he

We present illustrations of the exterior and interior of tl
machine shops where the looms are constructed, forming on‘Yi
a part of the premises owned and occupied by the firmy 8%
where in all are employed from twelve to fifteen hundred ert
ployees. The number of looms built by them in the cours® 1o
a year may be conjectured from the size of the works and b g
number of hands employed. It is a large and steadily g"OWInr
interest, sprung from the inventive skill of one man. Anothed
picture is given of a two-piece loom with hundred-inch reed
spaces for weaving patterns, known as a Jacquard loomh g
having Mr. Lyall’s positive motion shuttle, thus bringing 2
gether two of the three inventions which we shall show 0 '
all that there is of the loom of to-day, in contrast to th® o
many centuries ago ; also a four and a five picce loom. Thes.
very perfectly present to the eye the construction of the s
chine and arrangement of the works. th

They are shipped to all parts North and South, So“n.
America. and Europe. China and Japan have them, in
sequence of the report of an imperial commission sent her?
inquire into their excellence. Indeed, wherever loom$
used, they have been steadily supplanting those formerly
use for all kinds of weaving, whether of the coarsest fabric® -
the most delicate silks, textiles of the fineness of spider W&
or screens of iron wire. Diplomas, medals and decorstl® 1
attﬁst the high appreciation in which the invention has
held.

The reason for this pre-eminence will become clear upo? 3
brief inspection of the loom itself in operation. It will & g
those interested a pleasant hour to read the history of W‘?avmf
from its rude beginning. Concluding with this descripthI‘Mr‘
the loom as 7t is, they will be impressed with the fact that i
Lyall’s invention has made that radical change in the PO
bilities of weaving which the hot-air blast did in the ma“ufan
ture of iron—simple enough in contrivance after it has bee“
discovered, but so marked, so radical in character, tho? 4
amounts to the creation of a new art—a new art in the 8¢y
that it produces, in & new and better way, an article lnhgt
respects different from the old article, except in the fact b
both are known as fabrics. 4

The art of weaving has made, considering its antiqm.yﬁ
singularly slow progress in its improvements. Beginning werﬂ
the dawn of history and apparently simple as an art, pis
have been but four notable improvements in the looms “’.tve,
day, of whieh this is the last, and, we are tempted to beheﬂ,
the most noteworthy. Until 1735, when John Kay, of Bu of
England, devised the *flying shuttle,” and was driven ot by
the realm to die in poverty by the men who were benefite
his invention, the art and the loom remained substantially
they were from the earliest times. 10

His contrjvance reduced the requisite amount of lﬂb,or' ad
produce a given amount of work, fifty per cent. of what it o0
been up to his time. It was the first step taken in the dirt,y
tion of labor-saving in this art. In this line, Dr, Arkwrig® o
“ power loom,”” which was the mechanical application of P° Y
other than that of the weaver to driving the loom, patif’ r
followed—a great invention and prominent among the f?ng,
Power, as applied to machinery, implies not only labor-s87! ol
but admits of elaborate workmanship, together with othe¥
vantages not necessary to ennmerate. ars

In 1801 Joseph Jacquard invented the machine which bede.
his name, for mechanically weaving irregular patterns a8% . .
signs. Like that of Arkwright, it has not been materislly and
proved upon, remaining substantially as it left his hand, %'
marked an era. Thus, after centuries of mere repetition “nva.
most limited application of the weaver's art, we find & “’f,or.
ment started, an innovation toward devices for saving 13 ith
or, properly speaking, the production of greater quantities ¥
the same amount of labor. And though opinions difté i
seems to us that the quality and variety as well as the qu® by
of the product must of necessity be superior when mad®
machinery instead of by hand. A

John Kay and Joseph Jacquard were both mobbed.

=
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l'i"'ight and Lyall were fortuntate in belonging to a more en-

togr tened age, whose inventors are acknowledged as benefac-
8,

lhImpl'ovements in any art, machine, or process, almost always
th?my require a corresponding advance in respects to some-
Ing which has been neglected and left behind in the march
Ny which now imperatively requires to be brought up to the
Me gtandard of excellence .
) it was in this instance. It soon became apparent that
Ras?mg the shuttle through the shed of warps by means of the
Picking sticks” (the flying shuttle) in a power loom was sur-
O“qud with many.and great disadvantages, for reasons we will
ain hereafter. .
th bdeed, the shuttle movement has always been considered
tr: least perfect part of the machine, and especmll_y was this
tore after the application of power. Since Arkwright, inven-
m"’ ave been at work trying to solve the problem, and innu-
mef&ble attempts have been made {o bring the shuttle move.
thent up to a level with the mechanical efficiency of the rest of
sre parts, and until now without success. The «“ p}ckmg
ek of Kay continued to hold their ground until thisinven-
0 supplanted them. ) .
in Was a simple contrivance and in its day valuable. Briefly,
ofat"ad of the shuttle being thrown through by one hand
thy ¢ Operative and caught in the other, it was propcted
a LOUgh by a blow of the picking stick, and sent back again by
a low from the other one. Not here to dwell upon the dis-
Vantagey of this contrivance, the problem was how to pass
€ 8huttle through the sheds of warp by an action always
o 2T control, by an actuation which should be uniform and
Stant, not intermittent. The difliculty was, that when to
,cg(’mp’ish this the shuttle was permanently attached to the
Yating parts of the machine, the sheds of warp, in changing
Sition alternately from above and below, would weave this
Chment along with the weft into the fabric.
Wity Teminds one of the trials of the Chinese to make a barrel
byt two heads. They could easily make one with one head,
g, When it canie to setting the other head they had to put a
1 eu inside to assist the workman on the outside, apd 8o when
N barrel wag finished, there was a man inside it. It was
a m’?;lyears before they could deliver a complete barrel without
in.
thi"‘?umerable attempts have been made. One was known as
compressed air” shuttle motion, which was designed to
t the shuttle back and forth by the force of atmospheric
hi leity ; another was by means of quickly revolving rollers
boy " Caught the shuttle and expelled it from a sort of shuttle
eoy’ ‘clutch sticks” to pull it through, and maguets, have
ag . tried, all without practical success. 1t seemed for years
itsel ough an insurmountable mechanical ol?stacle presgnted
ai fin'the way of obtaining a positive motion, and so it re-
'0ed until this invention.
e 3 been accomplished by meansat once simple and relia-
Cop admitting of mo uncertainty of movement, and fills the
¥y uons required of it. .
is a‘%- 1 is a side elevation of the shuttle and carriage. Fig. 2
shyg Section of lay, reed, and raceway, with an end view of
oy ¢ 6 and carriage. Referring to fig. 1, the carriage, O, rests
whi ¢ track, /, inside the raceway (not sl}own), the sides of
Oygy oy AT€ even with the top of the carriage. Immediately
ther the top of both carriage and raceway, at right angles to
“De:' 18 stretched the iower shed of warp, passing through the
My, "Pace between the carriage and the shuttle, pp. The car-
‘crge bropelled by the band, wu, in either direction, moves
the s"‘ under the shed of warps, while the shuttle resting on
the Edrrlage moves with it over the shed of warps. To prevent
LN Uttle jumping off its carriage, it is held down by the
Fig IS, 5, 5, which plays against a track above, W, shown in
Thj, - Passing along the upper side of the upper shed of warps.
oyg, PEVeDts 1t rising sufliciently to permit roller 4 to pass
h Toller 3, and escape from the carriage. The inclosed
mOtilon of the rollers, 4, 4, between rollers, 3, 3, imparts the
apq R Of the carriage to the shuttle, while the play allowed,
of Un Ing to something more that the thickness of a thread
g DS, admits of the warp passiug through where the rollers
R contaet. The revolution of the rollers as indicated by
the TTOWs, which motion is derived from the track, facilitates
wu,d“"’agg of warp between them as the carriage moves for-
Th, riction is thus almost entirely removed.
Yige, © echanism may not be inaptly illustrated by the circus-
e g . N .
tpy, . anding on the back of his horse, and leaping over the
08 a3 his horse runs. The horse represents the carriage,

S

e

the ribbons the lower shed of warp, while the weight of the
man really represents the upper rail keeping him down. The
rider is the shuttle passing over the warp, while the horse,
without absolute connection, carries him forward. The pur-
chase which the shuttle gets from the carriage is the same,
mathematically, which the man gets from the horse.

To enumerate some of the defects of the picking staff shuttle
will be equivalent to describing the merits of the Lyall ma-
chine, for it absolutely removes the objectionable features of
the former, and has in fact supplanted it. The friction of the
fly-shattle on the warp is sufficient to materially injure the
threads and cause them to break. This is also frequently the
consequence of the uncertain and unguided direction of the
‘¢ projectilé,” as it has properly been called, plunging into the
warp and snapping the threads. The irregular indentation of
the leather due to the constant hammering often gives a wrong
inclination, causing the shuttle to be deflected from its mark,
and it goes anywhere at random.

Its eccentric conduct can frequently not be accounted for or
remedied for days, and the weavers say it has the devil in it.
Sometimes the blow is not strong enough, and it stops short
of the requisite distance ; and, again, too strong, when it re-
coils from the opposite pick. This results in an irregular ten-
sion on the weft and a consequent defective selvage and
irregularity in the texture. It must be borne in mind that
every breakage costs time, which is money, and more money
for repairs, as well as every defect or irregularity in the goods
costs in the reduction of market price.

However useful in its day, it is now necessary that the
most essential movement of a machine should be almost en-
tirely independent and out of control in its action, while the
other parts go on with the reliability of mechanism. Conse.
quently, if it stops midway in the loom, the other parts move
on, and then comes a ‘‘smash” and consequent suspension of
work and expense.

It is a wayward sort of thing, and we need enumerate its
short comings only so far as to say that it is irregular in its
motion and violent in its action. Sudden and violent me-
chanical movements have always been abandoned in all classes
of machinery so soon as a more regular and positive means has
been discovered which would perform even an equivalent of
duty.

Let us now consider the positive merits of the positive mo-
tion loom. As a rule, substituting machine work for human
skill secures a more perfect product. The machine does not
tire nor lapse, and the fabric is more uniform than the best
handcraft could make it. These advantages are all here se-
cured. But the enormous strides they have made, and are
still making, in improving the loom and its products, can only
be properly comprehended by personally inspecting the works
of the firm. No written description can more than suggest it.
The saving of labor is apparent at a glance. One girl can
now run ten looms, that is, two looms of five webs each, that
is, the work of ten weavers, and on cloth of a width which
formerly could not have been made on any loom in the
world.

Indeed, the possible width is practically unlimited with a
positive motion shuttle. The uniformity and steadiness of its
?cgign naturally produces uniformity and perfectness in the
abric.

It further admits of the use of a much larger *‘cop” of thread
for the weft. And here, again, is a very great advantage.
Every “stop,” for the purpose of renewing the cop, involves
a defect in the fabrie, for it is impossible to start the machine
with a new weft without, for one cause and another, the new
thread being noticeable in the cloth.

Hence, the fewer the stops the fewer the defects in the cloth.
This machine carrying a cop six times as long as formerly was
possible, calls for only one stop in six of what was formerly
necessary. These two advantages, referring to quantity and
quality, are alone sufticient to make the fame of any machine.

To understate it, the advantage secured is ten to one in
quantity, and six to one in quality.

At the risk of repetition, we will conclude by briefly enu-
merating the advantages secured by it :

The striking features of the loom is that the picking stick,
heretofore of universal use, is entirely dispensed with. The
shuttle being drawn through the warps, is, with all other parts
of the machine, held, controlled and acted upon by a direct
and continuous connection with the motive power; hence the
liability of a *‘ smash” is removed, and no injury can happen
the reed. In case of the loom being stopped during the pas-
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;:E“ of the shuttle, or at any other time, each part is in place
Starting again.
lhe advantages may be briefly enumerated :
st The unlimited scope of the shuttle : is being drawn
N ad of knocked through the warps, enables the carrying of
nnﬁ? quantities of weft any distance ; which being kept at a
orm tension until it is beat gives a perfeet selvage.
y The friction of the shattle on the yarn is perfectly over-
¢, therefore it does not wear the warps, nor break any
hn::dﬂ. even in the finest fabrics of silk, wool, cotton or

m:- 1;l‘he weft is not subject to sudden pulls in starting, and
they © of the most delicate texture, regardless of the width of
P fabrie,
Heg, The loom can easily be arranged to run a number of shut-
,,ith%nvmg as many widths of cloth as there are shuttles, and
5 rfect selvage.
6 The width of the fabric may be extended indefinitely.
ot he loom runs with less power, much more quietly than
‘T8, and at any speed desirable.
Recnge he great desideratum is, that it dispemses with the
Weq B3ity for the skilled labor heretofore required, enables the
th&nv:;ng of very wide goods at no greater cost per square yard
Bives :N;t of narrow, and on ordinary cotton and woolen fabrics
arge gain.
m;l: ?e_ losms are now running in & number of the largest and
faer! 1mportant mills in this country and giving great satis-
ig 1.°n, and for Jacquard irregular and heavy sleyed fabrics it
18pensable.
fron eir four.piece loom is arranged with head motion, for
ing t? to 12 harnesses for seamless bags, jeans, crash, towel-
looy, icking, duck, canvas, hose, etc. They build the above
Wide to weave from 2 to 6 webs in each loom up to 36 inches
time, Using the large cops or bobbins (which are 4 to 10
log, larger than those used in other looms) a girl can run two
on webs each, eviml to 10 ordinary looms. It has positive
iroy p for a large roll of cloth 20 inches in diameter ; wrought

RIVETING CHINA AND GLASS.

IR

number of picks per inch, and beam heads from 18 to 24 inches
in diameter, and stop motion for each web ; harnesses are also
arranged to work from cams, 2, 8, or 4 harnesses. These looma
are used for sheetings, quilts sand blankets, 2 webs in each
looms, 80 to 100 inches wide, and are arranged for *“‘Jacquard”
when required. They also manafacture cop-winding, spool-
winding and cop-compressing machinas, of similar ingenaity
and value.—Scientific American

——

RIVETING CHINA AND GLASS.

It has always appeared Yo me that an unnecessarily large
number of rivets are invariably put in the broken articles by
the itinerant menders who perambulate the country. It may
be that the workman has an eye to getting as much as possible
out of the job, or he is led away by a. desire to make the article
as strong as possible, It is charitable to allow that the latter
is the correct supposition. Anyhow, T think for all ordinary
requirements, a few well disposed rivets are quite as effi :ient as
a large number crowded together in an unsightly manner. For
a simple crack two or three rivets are ample. A compouad
fracture necessarily requires an increased number of riv-ts.
There is no great beauty in a rivet at any tims, 3o no more
should be used than are absolutely mecessary to hold the parts
together, and give such strength as the nature of the article
and its uses require. Again, the size of the rivet should be
proportionate to that of the article under repair. Obviously,
such slight and delicately-formed articles as are found in some
tea and coffee services, should not be fitted with such large
rivets as would be neceseary to hold together a punch-bowl or
soup-tureen. Yet it is no uncommon thing to see the same
gized wire used indiscriminately. The drills and wire sheuld
in all cases be consistent with the job. The term riveting is,
to my mind rather misleading, as, in fact, the mending is mot
riveting at all in its gener 1y understood sense, because the
holes are seldom or mever drilled right through and the wire
hammered over. The holes are drilled only partly throu%l:..n

Crank shaft, tension or friction let-off, geared for any | in Fig. 1, and at an acute angle, as will be seen in the draw-
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ing. The purpose of this will be evident, as by reason of the
rivet-ends undersetting in the hole, the possibility of the rivet
working out is almost nil. The drill should by preference be
a diamond, mounted up as in Fig. 2, or in a somewhat similar
manner. The diamond being soldered into a metal tube,
slightly coned in shape, as at D. The top part A is a flexible
spring, fitted with a drilled collar. The screw B is free to
move, when acted upon by socket C, by moving which up and
down, the part B is revolved, together with the drill. A com-
mon form of drill is represented in Fig. 3. This, I think, is
known by the name ‘“Archimedean.” It is not so useful a form
of drill as the other, because both hands are needed to work it,
unless the handle is held against the breast. With the other
form of drill one hand is at liberty to guide the drill and hold
the article. In drilling, a finger should be placed at the spot
operated upon, for the purpose of feeling when the drill-point
is nearly through. Its approach will be known by a percep-
tible warmth and vibration (If I may so termit). 1Itshould not
be allowed to come through or even to chip the enamel. Al-
though a diamond drill is almost a necessity for this kind of
work, it may be done by a properly shaped and tempered steel
drill, when assisted by a little spirit of turps as a lubricant,
The cutting edges of the drill should slope in opposite direc-
tions, two facets only, as in Fig. 4, representing two sized
drills. In starting the holes the drill may be guided by the
fingers, or a piece of metal with a hole in may be held down in

osition as a guide for it. The wire used for riveting should
ge of brass or copper, well tempered and accurately shaped and
fitted. The rivets should have a little spring, so as to catch
under the holes on the inmner sides, as at B, Figs. 1 and 5.
The rivet faces should be filed flat, so as to set close. For
cement, use a little white lead or well made putty, and force
it firmly into the cavity, after the rivet is set in its place.

It will be found of great advantage in repairing a compound
breakage ard materially add to its strength if a little transpa-
rent cement, made of acetic acid and isinglass, is applied to the
edges of the china before the final job of riveting; or, if time
will allow, the broken parts should be firmly attached to each
other an hour or two previously. The parts should all be per-
fectly clean, and be slightly warmed before applying the cem-
ent. If they are not heated, the cement gets cooled, and,
instead of adhering, forms a hard, loose skin-like substance,
wlhich prevents a close fit, and is perfectly useless in its
place.

The parts can be effectually and safely heated by immersing
them in hot water, and wiping dry on the removal. The job
should be done quickly, and the parts brought together imme-
diately the hot cement has been applied, as it sets quickly. All
that exudes can be remoyved when cold. Fig. 6 shows an arti-
cle much broken which has been strongly mended and made
thoroughly useful again, with a comparatively small number
of rivets.  Fig. 7 shows a very handy form of bow drill, the
handle of which contains the drills not in use, the end of it un-
screwing. The socket of the drill is keyed into the handle,
and revolves with the bow and wheel. For very large articles
this form is exceedingly useful, as it can be held in any po-
sition. Glass goods are mended in a precisely similar way to
china, extra care only being needed on account of the brittle-
ness and thinness of the articles generally. Stems of wine
glasses may easily be joined together by melting the broken
ends in a clear gas or other flame, and pressing together wh:n
perfectly plastic. The blowpipe will assist in getting the heat
up. Glass is such a slow conductor of heat that no fear of
burning the fingers need be entertained, unless the worker is
an immoderate time at the job, so that the parts can be held
by the fingers without danger to them. When mending glass
goods in this way, the surrounding air should be kept perfectly
still, and all possibility of a sudden draught of cold air falling
upon the heated glass guarded against. A draught of cold air
upon the junction would prove fatal to it. The stem can be
set upright while the glass is soft. Let all cool gradually.—
Eng. Mechanic,

————

IMPROVED BOAT-LOWERING APPARATUS.

The necessity of an efficient boat-lowering apparatus must
have been impressed upon any one who has from time to time
read of marine disasters, in which the loss of life has been
doubled by the imperfection or disarrangement of the boat low-
ering apparatus. In fact, it may be said that too frequently
the sole cause of loss in such cases is the lack of proper appli-
ances of this character.

We give below an engraving of a new apparatus for 10wer11?l31
and raising boats, recenily patented in this country, 35011e
Canada, Engiand, France and Germany, by Mr. R. H. Ear ;
of St. Johns, Newfoundland. In the engraving Fig. 1 sho¥
the boats being lowered. Fig. 2 shows the davit in use "She
life ladder resting against the ship’s side. Fig. 3 shows the
davit with the cradle detached, containing a man who is in t ¢
act of picking up a child. The davit is shown lifting 3 bod
full of people in Fig. 4. Fig 5 shows the davit acting 8
spar keeping the boat from the ship’s side, and taking pers’;
on board during a storm ; and Fig. 6 shows the applia.ﬂce v
use as an ordinary davit. d

This apparatus, while very simple in its construction an
casily operated, performing all the functions of the ordina’?
davits, 13 at the same time efficient in so many other way*
to place it at the head of devices of its class. il

It is a very much needed invention, and its adoption Wl}
undoubtedly be the means of saving thousands of lives not only
at sea but wherever boats are used. The inventor inform$
that expert sea captains who have examined this apph"‘“be
asgert that every boat on a ship fitted with this device could
filled with passengers and lowered within from one to
minutes from the time of the occurrence of the accident. 1

This apparatus is not only wonderfully rapid in its operatio®s
but it guarantees absolute safety to the passengers.
launching the ordinary ship’s boat the life rafts may b
ered, or if the ship is 8o fortunate as to be equipped with
well known collapsible boats invented by E. L. Berthon, M"kf’
of England, these boats could be readily placed in the crs® ”
filled with passengers, and quickly launched, thereby saving
many lives that would otherwise be lost. 8

The preparations necessary to lower the boat with this apphe
ratus are exceedingly simple. When an accident occurs b i
covering attached to the boat is thrown off, when the pass®
gers take their seat, and all is ready. Then the levers “'h‘ck
hold the boat and the lowering appliance rigidly to the ecw
are instantly unloosed, and the boat is immediately lowel‘ed
the water. Clearing the decks thus quickly quells excitemBn
and gives sssurance of safety to passengers, enabling the 0 cec’
of the ship to maintain order and discipline, a thing of raré 0 g
currence when the ordinary and tardy means of boat loweri?
are employed. "

The dashing of the boats against the ship’s side, lowering (?ng
end of the boat before the other, jumping into boats, the Cﬂmn,
of the boat’s ropes by sailors and rowing away without pase®
gers, ?lre all impossible where this improved appliance i ©
ployed. L

In this improved system of Loat lowering a great saving 1:
labor is effected. With the ordinary plan it requires e,
fifteen persons to lower and attend to each life-boat ; iR
new apparatus no lifting is required, and four or five pers®
are sufficient to the task. This is extremely important, es[;n
cially in the case of steamers, where comparatively few s
are employed. o

For military transport, where rapidity, safety, and Secree
are indispensable, this invention will prove of great V{’ws:
And in times of collision the swinging davits will be of i
timable value. .

Further information in regard to this invention may be 09,
tained by addressing R. 1. karle, 216 Water street, St. J,Ohn/
Newfoundland, or Earle, P. 0. box 1177, New York city"
Scientific American,

—————.

on$

A SMaLL IcR MACHINE.—An ice machine suitable for P7
vate houses, especially in India and the Colonies, or for st¢® al
ers, ambulances, and so on, has been devised by M. K%'
Pietet on the principle of his larger machine. It is cap"'ble f
producing 2 1bs of ice in 15 minutes, or about 10 lbs- g7
hour, with an expenditure of less than a horse-power of enefwr
It consists of a compression pump actuated by the m(iiﬂ'
employed to yield the power; a freezer surrounding the ©J sel8
der of the pump ; and another in which are placed the vess 4
containing the water to be frozen. These parts are all g{ouheg
into a machine standing about 4 feet high and 18 oy
square. The process is as follows :—Sulphuric anhyd."dethe
placed in the feeezer around the cylinder, and on workin8 “;
pump the evaporation absorbs a large quantity of heat fl"’"’wr
well of glycerine constituting the freezer by which the Waied
to be frozen is surrounded. The sulphuric anhydride is (?arrthe
by the pump into a condenser where it is liquified, and 1% ept
act yields up a certain quantity of heat. The condenser 18 k
cool by the circulation of water.— Engineering.
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Piscellancowus,

LONGEVITY AS A MEASURE OF HAPPINESS.

During his last expedition to Central Asia, Professor Vam-
i Ty managed to interview the Emir of Samarcand—a sort of
lohammedan priuce-cardinal and primate of the Eastern Sun-
?“55. As Imam of the local lyceum, the Emir appeared to
ake a natural interest in the progress of Furopean science, but
en his guest expatiated on the material prosperity of the
tiot;sstern Giaours, he interrupted him with a less expected ques-
4 * The happiest people on earth, you call them ? What age
0 they generally attain to 7’ Vambéry seems to have returned
31 evasive reply, though he admits that the query was not al-
Ogether jrrelevant—at least from the stand-point of an Orient-
who values existence for its own sake. But, even in the
33 unpretending West, longevity is not a bad criterion of
\ppiness. Misfortune kills; nature takes care to shorten a
lie of migery—for reasons of her own, too, for, in a somewhat
Tecondite (but here essential) sense, the survival of the hap-
lest is also the survival of the fittest. The progress of know-
tedge tends to circumscribe the realm of accident and with it
e beliefin the existence of unmerited evils. In spite of pre-
Bata) jpfiyences and unprecalculable mishaps, the management
of the individual is the most important factor in the sum total
f weal or woe. If we could see ourselves as Omniscience sees
U8, we would probably recognize our worst troubles as the work
% our own hands ; and we thus recognize them now with suf-
cient clearness to be half ashamed of them. Most men now-
“’d‘{ys dislike to confess their bad luck. We have ceased to
?scnbe diseases to the malice of capricious demons, and even
1 Spain the commander of a beaten army would hesitate to
lead astrological excuses. DPolycrates held that a plucky man
€an biag the stars, and the popular worship of success may be
ounded on an instinctive perception of a similar truth. Sultan
chmed went too far in his habit of strangling his defeated
Pashas, but the world in general agrees with him that there
ust be something wrong about a generally unsuccessful man.
fter two or three decided defeats, the partisans of a popular
eader will give him up for lost, and after a geries of disasters
e damaged man himself generally begins to share their
inion aud lose heart, or, as the ancients expressed it, admits
e decree of fate—that is, his own inability to prevall in the
Struggle for existence ; and it is curious how swiftly a physical
®llapge often follows npon such a giving way of the moral
Supports. The storms of every political, social and financial
CMisig extinguish hundreds of life-flames ; lost hope is a fatal
ough a silent and sometimes an unconfessed and unsuspect-
ed) diseage. Good luck, on the other hand, tends to prolong
1fe ; the longevity of pensioners and sinecurists is almost pro-
Verbial, and there men who continue to live in defiance of all
lological probabilies, merely because existence somehow or
gthﬂ‘ has become desirable, as a liberal supply of external
Xygen will nourish a lamp in default of the inner oil. At the
ginning of the Franco-Prussian war, King William and his
: ancellor and staff-officers were already gray-headed veterans,
nd it ig no accident that they are nearly all alive yet ; while
neaﬂy all the ministers and marshals of the exploded empire
i‘“’e followed their leader—** weary of life and tired of button-
g and unbuttoning,” as a_captain of H. M. 8. explained his
8uicide,—Manufacturer and Builder.

e

THE CHANNEL TUNNEL.

at Wor!( on the tunnel between England and France, begun
tha Iilomt near Dover, is steadily progressing. The depth of
f ¢ shaft, which is a pit 9 or 10 feet in diameter, is about 160
v';‘et, the bottom being about 100 feet below the level of low
ater. Very little water makes its way through the crevices
‘tween the planks with which the shaft is lined, the moisture
Tckling down all coming from near the surface. At the bot-
om and within the tunnel, apparently throughout its length,
. e hard, homogeneous gray chalk was found to be quite dry,
d 1o signs appear even of such inconsiderable springs as are
Pped in the fissures of the corresponding strata on the French
:0“5“ at Sangatte. The tunnel has been driven beneath the
Caward base of Shakespeare’s Clitf —that is, in an easterly
Irection, towards the head of the Ad airalty Pier, for a dis-
:'“06 of over 1,100 yards, or nearly two-thirds of a mile, with
slope downward of 1 foot in 80, the furthest point where the
OTing is now going on being about 140 feet below the level of

S

the sea. The shaft is approximately two miles from the head
of the Admiralty Pier, and when the tunnel has been carried
about half the distance or a mile from the shaft, a bend will
be made towards the French shore. At the eastern end of the
tunnel through the cliff, perhaps three-quarters of a mile from
the shaft hitherto spoken of, another shaft, called No. 3, is
being sunk. Here, when the works have made a little more
progress, will be the engines for pumping the air into the tun-
nel, and for pumping out the water which always finds its way
into tunnels of any great length. This point, it will be ob-
served, is commanded by the heavy gun at the head of the
Admiralty Dier and by the guns on the land fortifications. At
the end of the tunnel a Beaumont cutting machine is at work.
The length of this machine from the borer to the tail end is
about 33 feet. Its work is done by the cutting action of short
steel cutters fixed in two revolving arms, seven cutters in
each, the upper portion of the frame in which the borer is
fixed moving forward five-16ths of an inch with every com-
plete revolution of the cutters. In this way a thin paring
from the whole face of the chalk in front is cut away with
every turn of the borer, and a circular tunnel is formed having
a diameter of 7 feet. A man in front shovels the crumbled
débris into small buckets, which, traveling on an endless band,
shoot the dirt into a * skip” tended by another man. The
skip, when filled, is run along a tramway to the mouth of the
shaft. At present these trolleys, each holding about one-
third of a cubic yard, are drawn by men, but before long it is
expected that small compressed air engines will be used for
traction. . The rate of progress made with the machine is about
100 yards per week, but Colonel Beaumont anticipates no diffi-
culty in making the machine cut its yay at the rate of three-
eights of an inch per revolution, and getting five revolutions
per minute, which would give a rate of advance of two inches
per minute.

A very important question has been raised with regard to
the supply of compressed air. Carried in 4-inch pipes, it now
reaches the machine with a pressure of about 20 pounds, the
pressure at the compressor at the shaft mouth being from 30
to 35 pounds ; but by increasing the diameter of the supply-
pipe to 8 inches the loss of working value by friction would be
greatly diminished, if not rendered inippreciable. The liber-
ated and expanded air given off by the machine serves to ven-
tilate the tunnel sufficiently at present for the workers, and
one advantage which it is held would be gained by the use of
compressed air engines, is that the pure sea air compressed at
the surface would be given off, when it had done its work in
driving the engine, in more than sufficient quantity to supply
the fresh oxygen required by the travelers in a train. Each
engine, being charged with 1,200 cubic feet of air at a pres-
sure of 70 atmospheres, or the equivaient of over 80,000 cubic
feet, of free air, would, argues the inventor, while traveling at
the rate of 30 miles an hour, and giving out 4,000 cubic feet
per mile, supply 2,000 cubic feet of fresh air per minute.

The work in the tunnel is carried on by the light of Swan’s
incandescent lamps, the electricity being generated by Sie-
mens’ machines.—Manuf. and Builder.

DESIGN FOR A DOUBLE COTTAGE.

Our architectural illustration this month is for a double cot-
tage, intended for occupation by two families. The whole
structure is so arranged as to look like one building, thus mak-
ing quite a pretentious villa, being a decided improvement on
the plan of Euilding two alike side by side, and also being
somewhat cheaper than building two separate ones. Building
village houges in pairs has not only an advantage in cost, but
secures more room on the usually somewbat limited lots, and
a better appearance generally, consequently enhancing the
value of the property. Three houses can be arranged together
also with advantrge. .

The arrangement of the apartments, which is a very con-
venient one, is so well shown on the plans that explanation is
unnecessary.

The estimated cost of erection of this twin cottage is about
$5,000. It can be built, if desired, at a less cost. The same
house, thoroughly built in a good locality, would be a desirable
residence for a prosperous merchant.

The plan is by J. A. Wood, architect, of 240 Broadway, New
York, the architect of E. B. Sutton’s park and cottages at
Babylon, L. L., and deer range at Islip, where one of the most
complete farm houses in the country is just being completed.—
Manufacturer and Builder.

.
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Cabinet aking.

SIZING AND GILDING WOOD.

Take a pound of parchment cuttings, or of the leather used
by glovers, or old white kid gloves cut small; place in six
quarts of water and boil until reduced to two quarts, or until
the fluid becomes a firm jelly on cooling, which may be deter-
mir ed by dropping a little on a cold stone; strain this while
hot through a ganne], and it will then be ready for use. This is
called priming size, and is used not only as a cement to bind
the gold to the groundwork, but also as a priming. The next
thing is to prepare the work. This is done by rubbing the
work you are about to gild with fish-skin and Dutch rushes,
excepting those parts that are sharp and fine, which it would
be liable to injure. Then prime the whole with warm priming
size, mixed with as much dry, finely-powdered whiting as will
give it a good body of colar, taking care not to get it too stiff,
and stirring all the time. Repeat this several times, working
it-well into the hollows of the carved work. After the last
coat is applied and before it is quite dry, pass a camel’s hair
pencil, wet with water, over the whole, to remove any in-
equalities. A water-polish should now be given to the parts
that are to be burnished, by rubbing them gently with a fine
linen rag wet with water.

The work being now prepared, it most be covered with two
or three coats of gilding size, which prepare as follows: Bole
ammoniac, in fine powder 11b. ; black lead, 2 oz. ; mix them
well by grinding, and then add 2 oz. of olive oil and 1 oz. of
beeswax, melted together ; then repeat the grinding until all
is well mixed. When required for use dilute with warm size,
mixed with two-thirds of water. While warm spread with a
brush over the whole of the work and then allow to dry ; recoat
in this manner twice. When repeating this process for the
last time, rub with a soft cloth, until perfectly smooth, and
even in those parts which require to be burnished. Some mix
a little vermilion in the size, to give a depth of color to those
parts where the gold leaf cannot be laid in easily. The work
being now ready for gilding, place it a perpendicular form, and
have the gilding size, brushes, cushion knife, etc., by your side,
together with a basin of clean water. Wet the uppermost
part by means of a large camel's-hair pencil, dipped in the
water, and then lay the gold leaf on the part so wet, in the
same manner as in oil gilding—. e., from the book—until the
part is covered, or too dry to take the gold, and repeat the pro-
cess until the whole is finished, taking care that is of a uniform
thickness. Avoid as much as possible wetting the perfect
gilding, as it is likely to cause it to turn black. If any of the
hollow parts require it, they should be matted when the work
is dry. This process consists in grinding a little vermilion
with white of egg and red lead, or yellow ochre and red lead
mixed wfth parchment size, or the terra di sienna, slightly
burnt and mixed with a very small proportion of red lead, and
applied with a camel’s hair pencil. It has an excellent effect.
After the work has been gilt about twenty-four hours you may
proceed to burnish those parts that require it. This is done
by polishing with a dog’s tooth or agate burnisher. First, be
particular in ascertaining if the work is in a proper state for
the purpose, by rubbing it with the tooth in several parts, and
if it takes the polish well without the gold peeling off it is
ready. If the gold does not polish after much labor, it is too
dry, and should be cleansed to moisten it. After gilding do
not place it in a draught or near a fire.—American Cabinet
Maker,

———
IDLERS AS INVENTORS.

It is popularly supposed that, in order to invent a machine
for any particular purpose, one must be an expert in the par-
ticular business for which the machine is designed. To a cer-
tain extent this belief is correct, but it somehow happens that
many of the most valuable inventions have been brought out
by persons who had no practical experience whatever in the
use of the machinery appertaining to the business for which
their inventions are designed. It is not denied that many of
our most valuable inventions are the works of mechanics and
operatives of machinery ; but it is asserted that a great many
valuable inventions have been brought out by men who had
no pratical experience either as mechanics or operatives in the
line of their inventions. It frequently happens that persons
who have no special knowledge of machinery, when looking
at the performance of some engine or other machine, discover

a chance for improvement and drop suddenly into the highW8Y
to fortune.

The writer has just had an interview with a young maft
recently graduated at a medical college. His mind is not 9!;
pills or amputations ; but he fancies he can see opportunit®
for improvements all around him, and he is now develop!®
several important railway inventions, a sheet music turn€®
and several other devices not in any manner connected W! o
his chosen profession. One would suppose that his inventl
genius would turn to surgical and dental instruments, arti clan
limbs, ete. ; but he, like thousands of others, leaves his chos®
path, seemingly led astray by some invisible power over W 1
he has no control. A man with no calling or professiod *
usually styled a ““lnafer ;" yet many valuable inventions ha
been produced by such nen. g

One of the greatest inventions the world has even seen wﬂe
whittled out by an idler in a few minutes. He caug ,th
idea by steing a man trying to get an implement repair®
He saw the affair was imperfect, improved it, and revolutio®
ized the world in its most important industry, He was ”
longer called a loafer, and although long deceased, he is “owé
and will be as long as the world exists, regarded as one of tht
greatest inventors ever known. It is by no means meant tha
all inventors are men of no steady occupation ; but it 18 8
undeniable fact that many of out most valuable inventions 3
from the brains of men who were considered as idlers and ©
no accouut. "

This is not mentioned here to cast any reflections on inVe“tO't,
as a class ; for it is well understood that we are wholly inde
ed to them for the wonderful progress the world has made 3%
is making, but to encourage that class who have no faith ©
confidence in their inventive abilities and therefore make ®
efforts.  In many communities the man who gives his timé t
perfecting some device is styled a ““ good for nothing;” bu
when he finds himself successful his old acquaintances srz
pleased to know him. It will be seen that our invent®
range from willionaires down to loafers, or rather vice v675%
Perhaps the term ““ loafer” is hardly appropriate ; but as thee
are so mauy of them who ultimately take their places in tb
ranks of the industrious and wealthy, some allowance m”yf
be made for the seemiug slur on a very worthy class °
papl 2. .

! The mechanic who has to win bread for himself and family
has hardly time to devote to inventing; but the idle 3%
who has nothing to do, if he keeps his eyes open, carries On
the prize in many instances. But there are many who have #
idea that they cannot invent because they are not possesse o
means to develop their ideas. The-y look ahead to those ¥ ?
have been successful and say, * They have been lucky, ”‘nn
have means to handle their inventions, while [ am withou? s
dollar and can do nothing.” Most of our successful in\'ﬁﬂ"ort
have been those who had no means in the shape of cash, "
they had its substitute—pluck. There are hundreds of m®
who might pick up some valuable ideas and work them iB t
shape if they were possessed of the requisite pluck. It willB%
do to sit down and say, ““I wish I could invent somethl,““'n
Our suceessful inventors were not of this stamp. This is writt®
to encourage all who have a taste for invention to strive fof
successful development of their ideas and put them in pract!
shape. To conclude: Our inventors are men of pluck, 8%
may be regarded as our best citizens, even if they were on?
idlers.—Sctentific American.

et @

A JoINTED AXLE ForR TRAMCARS.—A tramcar axle h:i
been recently patented by a Dane, the object of which 18
allow the wheels to pass round sharp curves without grind“‘%f
For this purpose the axle is divided in the centre, the en¢ g
one-half having a hollow, and that of the otheracorrespond‘"o
projection, somewhat similar to a ball-and-socket joint, '
necessary stifftiess being given to the axle by a tube which 5“1
rounds the axle and extends between the naves of the ¥ e:e'
agninst which it bears by gun-metal collars. At the ‘cent 0
between the tube and the axle, is a gun-metal bearing of
which the axle can revolve. The wheels act in such a maﬂ"m
that in running along a «traight line the wheels and axle t?ﬂ
together, as in an ordinary pair of wheels, but on p*‘-sslth,
round a curve the axle slips round in its joint, so that ¢he
wheel on the inner radius of the curve is retarded and "
outer wheel accelerated in proportion to the sharpness © Jes8
curve, great smoothness being obtained in the vehicle, and
wear and tear of the tire and rail.

— /
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Fine dris,

THE GEOMETRIC SLIDE-REST.
BY J. H. EVANS,

t The present forms a most interesting subject for all amateur
Urners, inasmuch as an unending variety of patterns may be
Produced, some of the most beautiful character, especially
l0se with fine lines. This instrument was invented by Capt.
adsey Dawson, a gentleman of great mechanical ability, and
;"e!‘y fine ornamental turner. The slide-rest was patented in
870, but I regret to say that, owing to its being somewhat
i"sﬂy, the patentee was not in any way a gainer by it. Asl
im about now to explain the instrument, 1 trust it will be an
i:"‘3‘3ntive to some of our amateur ornamental turners to have
5 added to their lathe ; and if they are already possessed of the
ap“'}l\ apparatus, it will not be, of course, such an expensive
dition after all.
he invention relates to the arrangement of apparatus for
pmdllcing figures, designs, and devices of an ornamental and
8eometrical nature upon wood, metal, and other materials,
?s‘) to the employment of cams, templates, or pattern-plates
1 a special manner upon a lathe, which templates, etc., effect
e automatic movements of the upper slide of slide-rest, and
% pive motion to the cutter or tool that is being used. Al-
ough this apparatus can be readily adapted to almost any
athe, it was designed more especially for such as are generally
Bown as ornamental turning lathes.
As will be seen, the geometric slide-rest works in connection
With the spiral apparatus, and it is by the different changes of
e various wheels that such a vast number of patterns can be
€Xecuted ; for instance, if the simple eccentric cam is placed
0 the transverse arm, and the wheels used are 144 on chuck,
8 and 120 on double arbor, gearing into a 24 on_the spindle,
e effect would be quite a different thing to using' the same
Wheel, and either reducing or increasing the eccentricity of the
¢am, or to use the same eccentricity and place the 144-wheels
;’:.Br'e the 120 was used, and so on. 1 am quite certain that
is impossible for auy one ever to work out the uses of such a
00l, ag they are perfectly inexhaustible.
To proceed. The apparatus is made on the same principle
. the ordinary slide-rest for ornamental turning, with the
bxception that it bas two slides ; the upper one carries the tool-
9X or holder, in which the tools, such as eccentric cutter,
rlllz spindle, and universal cutter are held, also, of course,
¢ fix tool for line putters. The tool-holder being the ordi-
Rary standard size, any of the ornamental cutters, in fact, can
Used with the apparatus. The top slide has two screws in
t e usual way, one to traverse the tool-carriage and the other
0 form the stop for the depth of cut. The lower slide has a
Spira] spring in the place of the ordinary screw, which is se-
Sured to the right-hand end by a steel pin ; the other end of
sl'e spring passes through a small hole in the end of lower
ald‘«', and is kept in its place by a small nut on the end of it,
e;ld when the slide is pressed against it it oscillates from the
t‘istxclty of the spring. At the back of the tool-box, under
‘the adjusting-screws for regulating top slide there is an arm
'mly fixed to the metal part of lower slide, and at the end of
' i arm or lever a small steel rubber is fixed, made so as to
®volve freely. This when at work acts against the edge of
€ various templates that are used.
On the left hand of the lower glide is a transverse slide,
ich moves to any part of the slide, and can be fixed with a
umb nut wherever required ; this slide carries a gpindle, and
e end nearest the lathe-head is turned down to fit any of the
Change.wheels and pinions, which are held on their places by
8 steol nut and washer ; the large wheels are filled up with a
;"’se pad with a small hole and a large washer, just in the
Ame way as they are used on an ordinary slide-rest.
The motion is given to the spiudle by a tangent-wheel and
Srew when the revolving-drill is beiug used ; but when the
xed tool is in use the motion is given by a winch-handle on
¢ end of the spindle, and the tangent-screw, of course,
Town out of gear. On the end of the spindle opposite to
e ¢ which carries the wheels a metal flange is fitted, which
ArTies the varions templates, guides, etc.
h In order to make the apparatus more easily understood, 1
t};“'e given two or three illustrations of it, and by reference to
e various figures in the drawings it will, I hope, become
Perfectly clear to our readers as far as its application to orna-
enty] Tathes is concerned. Figs. 1 and 2 represent a faceand

Plan.view of it respectively, A being the mandrel-frame and B

the mandrel, fitted in the usual way to hardened steel collarsj
H, Fig. 1, being the eccentric chuck, the only difference in
this part being that I now make them with tangent wheels
instead of ratchet wheels ; D represents the material about to
be worked upon, and is held in a cup chuck. Tn front of the
lathe-head, Fig. 1, is seen the slide rest Z, being the shoe into
which the socket of the lower slide is fitted ; the slide C is
planed up in the usual way, and on to it is fitted the metal
slide F ; this must be made to slide evenly and freely, in order
to be acted upon by the spring ; the slide L is also fitted to the
one F, but this is actuated by a screw X for adjusting the tool
%0 various positions and parts of the work.

The slide rest is, of course fitted to a cradle in the usual
way. Letters R and U, Fig. 1, show where the radial arm is
fixed, T being the nut and screw to fix it in the position - re-
quired. M is the index peg, as secn in the drawing, but this,
although shown, cannot beused when the apparatus is in mo-
tion, as the pulley is constantly on the move. N shows where
the eccentric action is obtained for throwing the metal con-
ductor into gear with the steel guide for screw cutting. JK
L represent the pulley ; A wich a star illustrates the segment
apparatus.

We now come to the plan, Fig. 2, which gives a representa-
tion of the apparatus as connected to the spiral ready to work,
and it will be readily understood by careful reference to it.
Fig. 4 shows the metal piece J, which is fixed to the slide E,
in whatever position it is wanted by the thumb nut, ¢ being
the spindle which passes through the same, having on the one
end the metal flange B, to which is again fixed the cam H,
and when deep cutting is required to be done the tangent
wheel X is used in order to create a slow and more powerful
motion. On the other end of the spindle ¢ a nut is fitted to
fix the various wheels on, the distanc? being made up by nu-
merous metal washers to bring the wheels into a line with
those on the ralial arm. Reforring to Fig. 2, they will bs
seen in gear. Having so far pat the apparatus together, the
wood D should be surfaced over with the top slide, a fixed tool
being placed in the top slide ; and while this is done, it is bet-
ter to put a stroug tension on the spring, and place the fluting
stop P against the end of the slide. Whoen the work is surfa-
ced, over the stop P may be removed and the cam H brought
to bear against the small steel roll on the arm g. We will
take as a beginning the plain eccentric as a cam, and if this is
set out to about § eccentricity, and one whole revolution of
the tangent wheel taken, the action of the whole apparatus
will immediately display itsslf, inasmuch as it will be clearly
seen that, while the mandrel is making its revolution, the
tool slide is moved backwards and forwards by the cam’ bear-
ing against the projecting arm . Very beautiful patterns are
thus produced, and as 1 have before said, the variety is unend-
ing. The cams that up to the present time have been most
used are the plain eccentric, the ellipse—'wo of which placed
across one another produce most beautiful effects — and the
heart shape. I have worked considerably at these, and find
that I can get a different production at almost every move;
and that one of the most difficult things to obtain is a repro-
duction of any particular pattern, unless the settings are most
accurately taken—that is, the exact wheels, precise amount of
eccentricity of the cam, and the adjustment ot slide of eccentric
chuck, if it used. Fig. 3 shows a face view, the dotted lines
giving the position of radial arm and wheels in gear, also the
Reart shape cam. When ouly very fine line patterns are ra-
quired, the tangent wheel K may be thrown out of gear, and a
winch handle placed upon the end of the spindle behind the
cam, and the motion obtained by it. When using the plain
eccentric cam, this motion is very regular ; but when such cams
as have undulated edges are used, the taugent screw is quite
necessary to get a smooth cut and to prevent an uneven pres-
sure occurring through the vam slipping suddenly into a deep
recess of the cam.

To cut deep mouldings round the various figures, such as 3,
4, or 5 loops, the drilling instrument 0, Fig. 2, is used, and
having a variety of drills fitted to it, increases its capabilities ;
and it is, as I say, more essentially necessary to use the tan-
gent wheel when deed drilling is being done. The fixed tool,
however, is used when fine line patterns for printing from are
required, and the tool should have the under side well cleared,
as the work itself has to turn sharp corners, so to speak, and
if the tool is at all thick, it forces it to cut away the sharp
corners of the different patterns. Another way to vary the
pattern is to use the fluting stop P ; when this is arranged so
that the slide when brought forward by the spring butts
against the stop, instead of completing its movement, the end

N _ . S
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of the pattern cut becomes square, or rather of a very slight
curve, according to the diameter of the pattera, but quite a
different termination to what it would if the stop were remov-
ed ; the top slide can also be adjusted by its screw, so that
any number of cuts upon a surface may be made, each one dif-
fering from the other. 1If I wrote for & month upon this sub-
ject, 1 conld tell little more, but one practical lessor would
clearly illustrate what it willdo ; it is certainly much easier to
work than the geometric chuck, and will produce an equally

interesting variety of patterns. The inventor, who devotﬁd; i
considerable amount of time, has, in conjunction with Otbh
apparatus, produced some most beautiful effects, and althouie
Capt. Dawson has spent so much time utpon it, I am sure = |
will agree with me that it is not yet halt worked out. !
indebted to the Captain for my knowledge of the appll‘““;; |
and I trust that some of our readers will take advnntnﬁ"f |
also, as it is an addition worthy of any ornamental lat \
will afford quite as much amusement as a geometric chuock-
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FIG. 3.—MICROBIA OF CHICKEN CHOLERA.

Chemistey, Bhysics, Techuology.

————

FERMENTS AND DISEASES.

| ““There are scourges that the human species bring upon

ltself_and there are o%ﬁers that it suffers ; nngetha.t it oognsi ers
oni ing more inevitable than the former.” Among the latter,
| pidemic diseases stand in the first rank, and to these man is
i :°"‘1§tomed to furnish unmurmuringly immense hecatombs,
‘ n"d it is difficult for him to imagine a world in which there is
[ n° Pest, nor cholera, nor typhus, nor yellow fever, nor syphilis,
1 Scarlatina, nor many other diseases that I might name did

0ot limit my enumeration systematically to those whose con-
| gious nature is known and accepted by all. Twenty years

:§° nothing at all was known about all such diseases, and, had
b me one taken it into his head to allege that a day would per-
'“Ps come when the human species would be rid of them, he
| ¥ould have been met with only  smile of incredulity or even
’ mdlldain. To-day, however, such a dream assumes shape,
ch a hope does not seem unrealizable, and those who do cot

FIG. 4.—SEPTIC VIBRIOS.

accept it have no longer the right to consider it as foolish and
to reject it with disdain.” .

Thus expresses himself Mr. E. Duclaux, at the begmning of the
remarkable work that he has just published, under the title of
¢ Fermonts and Diseases,” and in which he gives a complete
cxposé of those modern labors and doctrines of which Mr. Pas-
teur was the initiator. Our readers are assuredly aoquainted
with the principles that have been revealed to this illustrions
chemist through the stady of these innumerable, infin-
itely small, organized beings which swarm in nature, which
make their appearance where the life of superior animals is
extinguished, which multiply with a rapidity and feoundity
that bewilders the imagination, and which appear to be the
true cause of the most dreaded contagious diseases.

There is no one who has not heard speak of the bacteria of
charbon, of microbiums, or of vibrios ; but those infinitely
small beings have not been seen under the microscope by
everybody, and it has, therefore, seemed. to us that it would
be of interest, by making use of the beautiful plates in which
Mr. Duclaux’s book abounds, to present a few specimens to
our readers. The annexed illustrations were drawn under
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the microscope, and represent magnifications of from 500 to
800 diameters.

Fig. 1 shows the organisms that appear in an organic decoc-
tion or infusion, such as that of hay or beef broth, for example
exposed some time to a free contact with air. On examining
a drop of the liquid by the microscope there is found in it a
myriad of living beings of diverse forms, such as monads and
thin corpuscles (¢, Fig. 1), which are reproduced by fissiparism,
that is to say, each of which divides through a median furrow
into two beings that separate and afterwards lead an indepen-
dent life. There is one species known in which the division
does mot take more than six or seven minutes for its
accomplishment. A single individual might consequently
produce more than a thousand offspring in an hour, more
than a million in two hours, and in three hours more
than the number of inhabitants on the globe. Alongside
the monads are perceived small granules (¢ and f, Fig. 1),
which are called Micrococel ; and, at @ of the same figure,
there are seen infusoria of large dimensions, called Aolpodes.
These are the beasts ot prey of the microscopic world that we
have just described. Their origanization is quite perfect;
they have a mouth and a stomach and they live at the expense
of the smaller beings which they devour; and they even pos-
sess contractile vesicles that it is manifestly impossible not to
liken to a heart.

This is the world of microscopic beings that was first known,
and among which was implanted that doctrine of spontaneous
generation that Mr. Pasteur, throngh irrefutable experiments,
has utterly annihilated.

Wo_ should like to follow Mr. Duclaux in the complete
enumeration that he gives us of this microscopic world ; but
his book should be read in its entirety, for there is nothing in
it that can be abridged ; and, in calling attention to it, we
shall content ourselves with representing a few other organisms
whose role has been most studied in recent times. .

In Fig. 2 we have represeuted, to the left, the bacteria of
carbon in artificial cultures, and, to the right, the <ame in the
blood of an animal afllicted with the disease. In Fig 3 we
have the celebrated microbium of chicken cholera—a young
specimen being seen to the left and an old one to the right;
and, finally, in Fig. 4, we see the septic vibrio that accom-
panies septicemia.

On opening the body of a dead septic animal we find therein
extensive disorders, which are manifested by a general swelling.
On examining by the microscope a drop of the liquid or serosity
which fills the abdomen, we find therein, in multitudes, (as
shown in Fig. 4), moving vibrios that are sometimes very
elongated and sometimes very short. The active motions of
these organisms, and their abundance, scarcely permit them
to be overlooked, and there is 1eason for surprise that they
should have escaped all scientists who occupied themselves
with septic diseases before Mr. Pasteur. The refraction of the
vibrio, being very near that of serum, renders it difficult to
find it ; but it is discoveredfat Jength, however, flexuous, crawl-
ing, and gliding along amid the globules of blood, like a ser-
pent among dead leaves.

Such are a few of the microscopic beings, those dreaded
enemies which for ages have passed unperceived, and which
science has revealed.  Mr. Pasteur has already triumphed over
some of them—if not in causing them to disappear, at least in
rendering them inoftvusive. The road is for the future laid
out, and, as Mr. Duclaux says, at its terminus will be found
the preservation to their families and country of thousands of
existences.— La Nature.

e

IRRITATING EFFECTS OF STINGS IN THE ANIMAL
AND VEGETABLE KINGDOM.

By Pror. Aveust VoceL, oF MuNIcH,

It is well known that the effect of a stinging nettle on the
skin agrees very closely with the sensation produced by the
sting of a bee or wasp. ~ But the great similarity is not limited
to the feelings it causes, but, what may not be so well known,
the cause of the irritation produced on the skin is essentially
the same. 1t may be considered as definitely settled that for-
mic acid is present in the poison sac of the bee sting, in the
so-called bee poison. The same corrosive acid also occurs in
the sting of the nettle. Some species of caterpillars have for-
mic acid in some of their hairs, which they seem to be able to
shake off at will, and when a person touches such a caterpillar
the poison penetrates the skin wherever it is moist and causes
burning, itching and inflammation. These poisonous members

| —
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preserve their irritating powers even after the death of the wquns'
This accounts for reliable statements that visitors to col{ectlonn
of caterpillars have suffered from exanthematous eruptions °

the neck. ¢ Many hairy caterpillars cause itching and burni?

of the skin when touched, and sometimes it gives rise to swelling
and redness. This depends on the fine hairs, which pl’Odu.oe
the same effect when they float around in the air. Many 1ad18:
who visited the caterpillar room of the naturalist Reaum
had a breaking out on the neck.”’ ¢

In the sting of the bee, wasp, hornet, etc., a minute df"f od
a transparent liquid may be observed on the sting and is & led
““bee poison” (formic acid). It penetrates into the V"OuuIt
produced by the sting, and causes the well known effects- ]
would, however, be a great mistake to assume that tha O y
object of this is to increase the effect of the sting, that is, th%
it serves only to injure. It has a far more important purpos
namely, to prevent fermentation and decay. The celebrate
bee cultivator, Holz, reports that in his long experience W!
honey, that which came from what are called *¢rancoro%®
swarms” (boshalt) had peculiar properties. It always had 2
bitter, harsh taste, and its smell was sharp too. How cat
the character of the swarm effect the smell and taste of tP®
honey they gather? We know that bees, when they are dis-
turbed, run out their stings, on the ends of which may be see?d
a tiny drop. This little drop, as we have already said, is b¢°
poison, formic acid. When the disturbance is at an end the¥
draw in their stings again, but the little drop of liquid does
not go back with it, but is wiped off on the comb, and soone
or later gets mixed up with the honey. This explains ho“;
honey from such excited bees must taste and smell sharP®
than from peaceable bees., Excitable bees will rub off thl?
little drop of formic acid more frequently than other bees’
perhaps a larger drop is formed by nervous bees than by :h0§z
that are not nervous, and hence the honey is richer in form!
acid. This acid is never absent in genuine honey, bllt,the
amount ditfers. This contamination is not only uninjurio®?
but very useful, in fact necessary, for it keeps the honey fr°
spoiling ; we know, indeed, that purified honey, from whi¢
the formic acid has been removed, very soon ferments, WE“ e
unpurified honey will keep unchanged for years. Nature 0%
nishes the bees with this knowledge instinctively, and ther®
fore they do not carry this drop of formic acid away out of ¢
hive. Bee connoisseurs assure me that the bees add it to the
nectar which they collect that is free from it so as to make i
keep, aud they do this in places where they are not disturb®
too.

Bee stings are often spoken of in agricultural and pOP“]ar
papers as a remedy for rheumatic affections, and numero®
cures are adduced to prove it. If the formic acid that acco®”
panies the sting can be looked upon as the principal agent 1P
the cure, it wonld be worth while to try the experiment of Tub°
bing the spot with this acid or injecting it under the skin,, 80
as to avoid the somewhat inconvenient method of applym
live bees.

Two hundred years ago formic acid was made from the broW®
wood ants, by triturating them with water and distilling lf'
The acid liquid was used to irritate the skin. The reddening ¢
the skin, by using baths of pine leaves, is also due to the 8%
tion of the formic acid. The anti-fermentative action of 0T
mic acid has also long been recognized.

As regards the irritative action of sting mettles and oth®f
similar vegetables, it depends, as already stated, on its formi¢
acid. The point of the nettles is brittle as glass, and by the
lightest touch penetrates the skin and breaks off, pouring out
its acid und causiug the burning sensation. )

Iu this little notice frequent mention has been made of for”
micacid. In conelusion it may be stated that it gets its Dﬂmi
from the ant (formica) because it was first found in them. If?
had been found first in the bee or nettle it would have I¢
ceived another name. If an ant runs over a piece of blue litm!’?
paper he will leave a red streak. Put a stick in an ant bil
and they will squirt strong acid on it.—Humboldt.

[

DEADENING SoUNDS.—The following plan for deadenin®
floors 18 reported to have been made the subject of a rece®
patent. It is cxceedingly simple, and not materially unlike
plans that have been before proposed in this journal.” A 3 bY
6 inch plank is dirccted to be inserted betweed each joisty
inches irom the botiom of the joists, and projecting 4 inche
beneath them. The ceiliug boards are nailed to these intef
mediate planks, and the space between is filled with sawdust ¥
within one inch of the joists.

/
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FIELD TELEGRAPHS.

ElIn an article on *Field Telegraph without Battery” the
N ectrical Review gives a summary of some of the principal
Ystems in use. In certain cases, under favourable conditions,
lle egraph lines can be extended to the battle fields. However,
e“"’“hstanding their lightness, they cannot be moved easily
n°‘!g_h to follow up the manceuvres, and very frequently their
i"glhty would render their preservation a matter of difficulty
:the midst of military operations. On the other 'hand, it
si°“1{1 be useless to employ the telegraph at a less distance than
wx kilometres from the front of an aimy in action, because it
n°“1d be quicker to send messengers, and, moreover, it could
ot be worked under fire. However, for communications
tween the main guard and sentinels andrbetween the bat-
Cries and posts of observation, endeavours have been made to
tup light telegraphs, capable of being conveyed by a few
i e, and these may be called advanced-post telegraphs. Fach
Dstallation contains 1 kilometre of cable, which enables lines
ilometres in extent to be filled up between two stations.
itt the time of the discovery of the telephone it was thought
was destined to take the place of these telegraphs; but the
®Tperiments during the Russian-Turkish War showed that the
0ise of an army almost always, except in the silence of night,
Prevents the voice from being heard. The most perfect instru-
E;.le“tﬂ. however, at tLat time were the Siemens and the Gower.
' he micgphone even does not amplify sounds sufficiently to
ender them perceptible under all conditions
l_:tte“)'.which is cumbersome, and the necessity of a certain
vgl{lation of position in relation to the vertical is incon-
®nient ; finally, it must be placed in a fixed stand, for it
}""duoes deep sounds when vibrations are communicated to
t“‘lbports. It has thersfore been rejected altogether. The
elePhone, it has been admitted, can be of service, and in the
ies it has been added to the light tele-

ater number of armi
igraphs slready in use. The Prussian telegraph of Bickoltz
8 employed by the Company of Belgian Compaigning Tele-

aph Operation. This apparatus has a return wire and is
%orked by a continuous current, that is, when there is mo
tﬁ“’ﬂmission the current passes through the line, and gears

© clockwork mechanism ; the signals are then produced by

e interruption of the current, which throws the mechanisin
Ut of gear ; consequently, directly the cable is cut the opera-
t(l;rs are aware of the fact. The instruments work together,
t_e despatch being recorded simultanevusly at the two sta-
long, The Russian system of Dereviankine is very similar,
out the earth is employ~d as return conductor. These are the
uly fielq telegraphs in use which give permanent signals. In
Werica, on almost all the permanent lines, the despatches
¢ sent by sound alon>, and in campaign telegraphy it is very
Seldom thyt important orders are transmitted of which it is
Scessary to keep a copy. The optical systems employed are

e Trouvé, which is a miniature, about the gize of a watch,
gye, oD ordinary dial telegraph ; the Wheatstone one-needle
Ystem employed by the Spanish army ; the Prussian needle
culegl‘aph with earth battery, used in t.:he war of 1870, t.he
in"ent being supplied by two pieces of zinc and copper buried
thdamp earth. Of the above the Trouvé is very del}qtte;
o € two others are more solid and better suited for military
csemtxons : but it is difficult to read the Morse signals iudi-
Cated by a needle, and it cannot be used at night. Asa sound
inn be heard at any time, sounders are preferable to optical
eftml}lenm. The sounders adopted are—The Caton, used
Ic!“SlVely in the military telegraph of the United States.
80 Is simply a magnet, the armature of which forms the
an‘:indel‘- 1t is contained in a moderately small compact case,
Th the battery is composed of sulphate of copper elements.
he sounder of the French army is very like it but smaller in
» and a wet or reversible battery is employed. Derevian-
80 's Russian sounder is similar; as is also the Spanish
Under, The Trouvé sounder has the appearance of a large
t;t’ch, and its accessories are the same as those of the portable
;>'®graph by the same inventor. All these sounders have tha

Convenjence of requiring a somewhat powerful, and conse-
%‘lent]y cumbrous battery. At the time when it was shown

eXperiment that the telephone was of little use to reproduce

8ch of the vanguard of an army, it was found that under

€ influence of battery currents, and especially of the high
of Sion currents of induction coils, this apparatns gave sot}nds

Breat intensity. When a current is sent into the circuit of

tlephone the magnetism of the magnet which constitutes it

alze
kin,

It requires a -

varies, and the result is a variation in the action of this mag-
net on its diaphragm of soft iron; two different sounds are
then heard, one when the current is established, the other
when it ceases, and thus long emrissions can be distinguished
from short ones, as in the Morse sounder. In order to produce
a sound of greater intensity, serving to warn the correspon-
dent that the transmission is about to commence, the inter-
rupted current of a little Rahmkorff coil is employed ; a con-
tinuous current can also be sent into the line, the interruptions
being produced by the plate of the telephone itself by arrang-
ing it like the armature of a trembling bell. The instruments
constructed according to these principles are Racagni-Gugliel-
mini, in which the induction coil is either arranged in the
handle of one of the telephones, which also contains the
manipulator, or on the reversible battery, which has the form
of a cartridge-box. The Mangenot is identical in principle
with the preceding, but the inventor, recognising the in-
convenience of this battery, proposes to substitute Clarke’s
machine, and in the event of its proving impracticable to
hear sounds, he suggests the receiving of the same by the
sense of touch, by placing the lips on the terminal of counec-
tion of the telephone. A very skilful telegraph operator in
1870 received a message in this manner by a cable across the
Seine, but this feat would require no common degree of skill
to perform. All these instruments have the drawback of
requiring cumbrous batteries which the slightest accident
would render useless. M. Mangenot proposes to substitute
for this class an induction machine, which, however, is very
heavy, and presents the disadvantage of requiring a man to
turn the handle. The solution of the problem will be pro-
bably found in telephonic sounders without batteries. Of this
class is Colonel Jacobi’s telekal, which requires for its complete
installation a long-distance telephone, and a case called the
telekal weighing from five to seven kilos. It is furnished with
a Morse manipulator, worked in the ordinary way, and by
means of a little handle the manipulator can be made to ring
a bell to call the correspondent ; or the trampet call with which
long-distanced telephones are commonly supplied can be used.
The telekal, however, is clearly both heavy and bulky, and
we have still to look for some apparatus which should offer
the like advantages, but with less weight and bulk. The
magneto-sounder constructed by Richez of Brussels, has much
promise. The apparatus only weighs 200 grammes more than
the magnet which forms part of it, or 750 grammes in all; it
can be contained in a box about a foot loug. In order to use
it a terminal is connected to the line and to one of the poles
of a Bell Teleplione, the other pole being connected to earth.
When used in active service the magneto-sounder is suspended
on the breast by a strap, and the hilt of a sword stuck into the
damp soil forms an earth. The operator then works with his
right hand, as with the Morse, and applies the telephone to
his ear with his left hand. The new apparatus can be, it is
gaid, substituted for the Morse sounder in all its applications.
It has the advantages of being very light, of uot requiring any
battery, and of being very sensitive. Finally it comprises a
telephone which can be used in the ordinary manner. An
account of this instrument has been published in the Revue
Belge de Technologie Militaire, by Lieut. Wissenbruch.

PP

A RAINFALL RECORDER.—An ingenious apparatus for re-
cording the total duration of rainfall in the course of a day or
a still longer time, has been devised by M. Schmeltz, formerly
professor at the Lycée de Lille. It consists of & box having a
rain funnel in its top, by which the rain can enter and drop
upon a band of travelling paper which passes below within the
box. This paper is the usual Morse strip treated in a solution
of sulphate of iron and dried carefully, then brushed with
tannic acid or powdered cyano-ferride of potassium mixed with
resin, A roll of it is placed within the box, and it is unwound
on to another roller outside the box. The latter is driven by
a chain from the hour-hand of a common clock, 8o that it ro-
tates once in an hour. In this time, therefore, the paper has
been pulled along beneath the rain funuel a length equal to the
circumferance of the roller. The falling drops dye the paper
and indicate where the rain began and left off. Correction is
made for the inereasing diameter of the wirding roller as the
paper is wound upon it. The instrument is said to work well,
and to indicate fine showers, which are lost upon the ordinary
pluvio-meter. .

West Virginia produces nearly one.quarter of all the nails
made in the United States.

————
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HERBERT SPENCER.

SHALL THE ENOWING ONES UPSET OUR NOTIONS ?

Ia the missionary in Indis, who proved by the microscope to
the holy brahmin that he was destroying animal life in every
draught of water he drank, only a prototype of the men of
modern times who disclose the horrors that may follow from
using too freely of ‘““Mrs. Winslow's Soothing Syrup,” or other
popular patent medicines ¥ Who explain with awful clearness
that the ruddy tomato, long thouiht the best of vegetables, is
surcharged with a deadly bane ; that the free use of ice is the
beginning of a series of untold and harmless chances in our
system. ’

Then comes the agonies of popular science. For years peo-

le have used chlorate of potash in solution as a family specific
g)r cankered mouth and tﬁgoat, or for colds, when suddenly it
is denounced as a deadly poison. We all ought to have died
years ago, only, with the proverbial stubborness of facts, we
dida’t. But that innocent pint vial is rded now as the
skeleton in the closet, and will be labeled with a skull and
crossbones just as soon as may be.

Then there is wall paper. Red or green in these pretty
decorations is or may be arsenic! No more roses or red haw-

(See p. 290).

thorne sprays on the otherwise dingy old walls! No climb“i’g
clustering vines or (fny tropic birds., We must take refug®
browns or blues and yellows. What an outlook !

And for food, here is glucose to delude the very bess. t
have feebly congratu]ateg ourselves that men could not st 1"",
make those shapely, dainty, delicate cells in which the sWe®
ness of a thousand flowers is stored by our busy purveyors ‘do‘
80 have filled our mouths with wax and honey as well 88
light; but now we are assured that the corhb and honey
manufacturcd of glucose ! Who is safe ? . ouf

Then there is terra alba in our sugar ; plaster of paris in ¢ i
flower ; lard and suet manipulated and reformed into our b®
ter, once the firm, cool, primrose tinted outcome of dewy 8 dod
and odorous clover, bearing the handmark of the neat-h8n%®
dairy maid, and fit accompanist to the * finest of wheat’ “;
*“ honey out of the rock.” How can one eat his daily food ®
cept in a condition of malignant doubt and dismay { of

e have not referred to any of these cheap exhibitions
knowledge in an entire spirit of levity. There ia really a cha?®
for well founded outcry against some of these harmless thing®’
but we think most of them will quietly work their own cure:
American Inventor.




