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IMPROVED FULLING MILL,

A new falling mill, which has lately come into use in many
‘of the largest hat-making establishments in the country, is
mepresented in the illustration glven horewith. llmh-m,'aml
amakers of felted goods generally, understand the diffioulty of
making hats or other fabries out of bodies that have not been
well washed, and from which the gum, grease, and BOAP nro
not thoroughly discharged aftor milling. The goods from
tho mills below deseribed, having been made much quicker,
quit the soap fresh and lively, and, it Is olaimed, are much
more oasily and cleanly
‘washed than those pre-
pared in the old apparat-
us. Itis also stated that
‘there is less wear and
‘waste to the stock, for the
Teason that the quicker
‘action to which they are
submitted, and the short-
‘er time during which they
are under the operation,
allow the goods to remain
“warm until finished, so
‘that very poor, short, or
‘waste stock, that would
'be injured or destroyed by
‘the old mills, will go
“‘through these without be.
ing damaged. For the
‘same reason, much less
‘soap is used,

The construction of the
smachine i8 very simple, it
consisting in a driviog
shaft on which are located
friction cams, A. Theso
impinge against shoes, B,
and thereby lift and let
fall the heavy hammers,
", which last work upon
the stock. Any wear be-
tween the faces of the
eams and shoes is taken
up by the rod, D, which
is set upas required. The
hammers by this device
are given a much more
rapid action than is usual,
and at the same time a
uniform fall or blow, whe-
ther the mill be full or
nearly empty. The in-
vention can be attached to
any of the common falling
hammer mills by simply
removing the tappet
wheels and gears. . It dis-
penses with the pit, leaves
the floor clean and level, and does away with the disagreen-
ble noise of the old tappets. No more power is required than
for the ordinary mill, and less room is occapied. Finally, it
produces one millful in half the time, or two millfuls in the
same time in which the old device now produces worlk, and,
in addition, turns out much better work.

For further information, apply to the Patent Fulling Mill
Company, Middletown, N. Y,

PROCEEDINGS OF THE NATIONAL ACADENY OF SCIENCES,

The regular spring meeting of the National Academy of
Sciences opened at Washington, D. C.,on April 20, with Pro-
fessor Joseph Henry in the chair. At a business session with
which the proceedings began,five new members, Professors R,
E. Rogers, Asaph Hall, Alpheus Hyatt,Joseph LeConte,and Mr.
L. H, Morgan were elected, after which the regnlar reading
of and debate nupon papers presented was commenced, The
subjects thus far discussed are not of extraordinarily popular
interest; and in fact the learned treutiscs are rather more
ponderous than practical. Our usual brief abstracts will be
found below.

Professor Elias Loomis,on

BTORME AND SPELLS OF WEATHER,
said that the progress of storms is not nniform during the
day,either in different yenrs or different months. It appears
that the average velocity of gtorms from 4.85 to 11 P. M. is
ubout 25 per cent greater than during the remainder of the
day. This excess yaries for different months, ranging from
14 to 82 per cent. The maximumdinrnal veloeity is at about
8P, M. During the three years last past, tho most rapid
progress of a storm centor observed on one day occurred on
February 22 1874, being 1,280 miles, or 538 miles per hour;
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the loast voloelty ocenrred Aungust 21, being 298 miles, or 95
miles per hoar.

From othor investigations, it appears that, whon the course
of o storm s most northerly, the axis of the rain area is In.
olined to the storm’s path, ning degrees toward the south : but
whon the conrse of the storm is most southerly, the axis of
the rain urea i inclined to the storm’s pith only four degrees,

Under the head of sudden llwrmmu-'lru‘nl.\'huu;\'-w. Pro
fessor Loomis stated that the quick fallof tomporature which
| frequently sacevsds o groat storm should be asoribed to the

DRAPER'S FULLING MILL,

sudden descent of the atmosphere whose temperature at the
time is unusually low,

Professor J. P. Lesley followed with an interesting sketch
of the second geological survey of Pennsylvania, which he
concluded with a description of the structure of the valley of
the Sehuylkill,showing that the river had in course of time cut
u channel for itself through a mountain 1,500 feet high.

THE REPORT OF THE METRIO COMMISSION
detailed progress during the past three years, and reforred
more especinlly to the metrological congress in Parls,  Sineo
the completion of the standards, the casting of which has
been deseribed in detail, n conference has  hoon called
of tho nations interested, and this body convened in
Paris about a month ago, It lhus béen ngreed to establish
an fnteroationn] bureau of welghts and moeasures, having its
sent in Parls, to bo charged with the caro of all the delicate
apparatus which has been employed in the construction of
the standards, and to make future comparisons and vorifica-

tions.
Professor A. Guyot read a paper on the

CATBRILL MOUNTAINS,

in which he stated that the names given to several of the
poaks were wrongly applied.  On weasuring hights, he found
to his surprise that several of the mountains exceeded 4,000
feet in hight.
Professor Simon Newcomb, on the
TRANSIT OF VENUS,

remarked that the only phase of internal contact which it is
worth while to observe is that of true contact. When the
doefinition is sharp and steady, this phase Is marked by the

breaking or formation of the thread of light; and when it is

[ #3.20 per Aunum,
chbon Fostage prepaid.

diffused or unsteady, by the cessation of any undalation
nctoss the eentor of the lignment or black drop,  The times,
both of fformn(iun of drop and tangency of lmbs, depond on
the definition, the fiest being earlic r, and the latter lator, the
worso the definition, The same eare and sttention should be
dovoted to external as to Internal contacts.

Profossor George Davidson sent lottor to the Becrotary
contuining recommendutions for the next transit, the prilu‘i-
pal of which was that, to got the best results, ofsorvations
should be made from great and isolatod elevations, where the
stmospheric disturbance
is 8 minimam,

One of the most inte
resting papers resd was
that of Professor Marsh
on the

SEMALL BRAINS,

In dinoceras, the lar.
gest mammal of the co-
cene, nearly equal to the
clephant in  bulk, the
braln was comparatively
the smallest in any known
mammal, being not larger
than in a tapir.  Bronto-
therium, of the miocene,
which was about'as largs
as dinoceras, had a brain
several times as great,
and with the hemispheres
better developed. In the
mastodon, from the plio
cene, the brain had grea:-
Iy increased in size and
convolutions, and in a
species of this genus from
the post tertiary the brain
was pearly as well deve.
loped as in the livi
phant, but not q
large. A similarine
of brain capacity was
shown in the

mily, from

norse fa-

the eocene, thro

hippur of the miocene

Pliokippus of the plio
to the t‘VirYiIl,‘ Lorse

; the
same brain growth was
shown from the tapiroid
eocene mammals, through
the miocene and pliocena
rhinoceroses, up to thoso
of recent times, and also
for the suilline and rami-
nant mammals, In the
monkeys, carnivora, in
sects, and rodents, the
same law of development of the brain holds equally true, o
far as the speaker had continued his investigations, and in
the higher of these groups the changes since the eocene were
most remarkable.

Mr. Justice Bradley, of the United States Supreme Court,
submitted a communication on

A PROJECT FOR CHANGING THE CIVIL \'l‘l\l!."\é.'

in which it is proposed to make the civil year correspond with
thesolar year. Ior the present century the first day of the
your would fall on Deécember 21, and the sun would arrive
ut the cardinal points on the first days of Jannary, April,
July, and Octobor respectively,

English Agricultural Machinery at the Contennial,

The English manufactarers of agricultural machinery do
not proposo to exhibit their products at the Contennial. The
reason is that our duties on the importation of foreign de-
vicos of this charactor is from 80 to 40 per cont, and hence Is
practically prohibitory, As there is no paying trade for the
goods in this country, manifestly the producers have no in-
centive to oxhibit, and hence they decline to incur the ex-
pense to maken show ““ to please and instract others," which
will be of no benelit,as thoy think, to thom.

&

A caNAL project has been formed by which it is hoped to
connect the mouth of the African river Betia, on the Atlan-
tio, with the northern bend of the Niger at Timbuctoo, a
distance of 740 miles,

Im is said that sugar barrels and boxes can be kept freo
from ants by deawing a wide chalk mark around the ton vesr
the edge.
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SCHOOLS OF OBSERVATION.

With all their changes for the better which the work of
our primary schools has andergone of late years, it is still
ingenionsly perverse in its methods and barbarous in its
alm«; «lmost hopelessly so, for so great is the conversatism,
tbe inertia rather, of these schools that they not only with.
stand any radical improvement from within, but make such
improvement all but impossible in the higher schools also.

Every college professor—still more every teacher in
acientific institutions—ecomplains that the youth who come up
10 bim for instractisn have been, as a rule, so blunted in
s+*nae and intellect by a vicious preparation, so fixed in bad
babits of thought,that more time bas to be spent undoing and
redoing the work of the lower schools than is left for genuine
collegs work. Thas the whole weight of the elementary
schoo! system, and it is great, boars dead against the im-
provement of the upper schools, wherein unfortunately all
eduoeations] reforms have to begin.

Henee wosee the colleges tardily adapting their work to
the veads of the times, the high schools tardily following
the exsmple of the colleges, and the primary schools bring-
Ing up the rear s contury or 8o behind : behind the colleges
that is; tuey are twonty centuries behind the discovery acd
anuonncement o! their proper work by thinkers independent
enough 1 break with the teadition of thelr day. There is
POt & common school or an elomentary private school in the
lsnd that spprosches in its mode of operation the ideal of
youthfal colture sot down by Plato: not one that does not
vlolate, more or less atroclounly the primary requirements of
Joung hamasity in 1ts entire schemeo of operation, And yet
we flattor ourselves that our wehools exemplify the finest
fraits of modern civilization !

We marvel at the logical blindness of our forefathers, who
sought for personal treedom, yet could not wee the sbaurdity
of trylng o erect & freo government on & foundution which
bad slavery for s cornematone.  To those who shall celebrate
the secnnd cnotonnial of our country’s existence, we of to.day
will probably appear quite as illogical in educational as they

were i pollthal watters, Weo koow what should be done,
yot submit 10 the kabitaal performance of the opposite. We
_brag about the school of marine observation which Agussis
st up ot Penikese, sod ony: That 18 tho way a school

a2 |and doubts to himself.

Fcientific American,

should bo conducted.” We ery ‘ well done" and *‘ God

" to Professor Shaler for tho projected school of inland
observation to be camped next summer at Cumberland Gap,
looking upon such enterprises as the proper outcome of the
Dbest systom of public education in the world. And we are
blind to thelr biting satire upon our entire work of instruc-
thon!

Just think of it. Wae take our children at the ago when
obsorvation is instinctive, when overy semso I8 koen and
hungry, the whole world fresh and new, and every object
and phenomenon a challengo to their curiosity : when ** what
{9 1t “what for?” and “why?" are the burden of their
specel, and *“ what are you?" ‘‘what can I do to you { i
*what can you do to me?” the langunge with which they
approach all things: we take thom at this stage and-—aid and
encourage their attempts to master their environment? Not
n bit! On the contrary we shut them up, literally as well as
figuratively, at home and in school. ** Don't bother me with
#0 many questions!”is the mother's response 10 incessant
queries, ‘It isn’t polite to ask questions” is the reproof a
child gets when it turns to strangers for the gratification of
a curiosity, sure to be impertinent if unwisely repressed
where it should be wisely guided. * That has nothing to
with your lesson: attend to your book " is the teacher’s re-
ply when the eager child wants to know about something
not set down In theday's exercines,

The fruitless quest 18 not long persisted in, The mind,
oven of adults, soon wearies of robuffs; and the naturally
bright and observant child, vnder such treatment, soon set-
tles down to a listless indifference to all but a narrow round
of facts and phenomena, or wisely keops his observations
If studiously inclined, he studies
books, gradually learning to rely on other people’s experience
and to seck for knowledge of the world through the distort
ing medium of words. Language becomes the only instru-
ment of Intelligence or culture; and his powers of original
perception, at first undeveloped, ond by being stultified by
years of unobservant going to and fro, And then we set be-
fore him the happy chance of becoming one of the twenty-five
or fifty lucky fellows who are permitted to supplement their
college life with a six months' training in a school 2f ob-
s ervation !

Give to Agassiz and Shaler all credit, The Penikese and
Cumberland Gap schools are germs of & new life, destined, it
is to be hoped, to develop downward till, by the time our
great-grand-children are ready to go to school,the whole schoal
system will be leavened. Bat to ourselves we must reserve
unlimited discredit for permitting such a‘‘ reform’ to be pos-
sible. 8chools of that sort are properly not the crown but the
basis of a sensible educational system. What they propose to
do should be made unnecessary by the work of every primary
school, for childhood is the time for cultivating the art of
observation, when everything in Nature and Art is new and
open to discovery : not after a quarter of a lifetime has been
spent in habitual inattention to all save books, when a
shadowy familiarity has bred such contempt of common
things that the would-be observer has to resort to the wilder-
ness or to the bed of the sea for objects to excite his dormant
curiosity.

THE ANTIQUITY oF LIFE.
When Lyell and the rest of the uniformitarian school of geo-
logy began to attribute all geological changes to the protrac-
ted operation of the ‘nfluences now remodeling the earth’s
surface—sunshine and showers, rivers and seas, arctic frosts
and tropic heats,slow risings and sinkings of the earth’s crust,
with their attendant quakings and voleanic outbursts, the
growth of vegetation and the slowly accumulating deposits
of coral polyps and other formsof animal life—it was objected
that time was too short for such proceedings. Men had
searcely begun to question Usher's six thousand years of
Biblical chronology, and their imaginations were incapable of
spanning monotonous milleniums marked by no catastrophes.
The Niagara could not have carved its six mile gorge at its
present rate, for that would leave no time for antecedent
operations !
By Darwin's day, such objectiens were worn out. Men
had become accastomed to granting hundreds of milleniums
for the periods of the geologist; yot they stood aghmst at the
demand for more. Geology had been modest in its require-
ments compared with the rising scienco of biology. Allow-
ance was ukod,!nut merely for tho geologist’s rock-recorded
ngges, but for gaps in the record for pagoes destroyed, and for
measureless perlods during which no records were kept in
parts accessible to man. Darwin's theory called for an ex-
tension of time compared with which that of the geologieal
record was small; and his opponents refused. A theory,
they said, whick requires such boundless concessions of time
cannot possibly be true,
Now wo learn that, whatever objections may be urgad
against the evolution theory, lack of timo for the slow de-
velopment of creation is not one of them, The soundings of
the Challonger expedition give a cluo to nges of life whose
duration dwarfs to inslgnificance that of the periods between
the Lower Silurian and the present, the imity formorly wot for
the duration of 1ife upon the earth, o addition of the vast
perlods covered by the deposition of the many thousand feet
of Cambrian and Laurentian rocks, with thelr shadowy traces
of life, does not bring us sensibly nearer the boginning ; nor
I5 the light they hint of any gulde to comprohiension of the
swarms of living things which sported in tho waters of those
primeval ocenny, or inhabited their shores.

Webave glven elsewhore a resumé of the grounds on
which Professor Wyville Thompson and his colloagues base
their bellef that the red cluy, which covers wuch vast areas

of the dewpor ocenn weds, Iv n reslduum representing lees
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than two por cont of the minoral matter of the microscopio
animal and vegetable life which inhabits those waters; and
that it is identical with the basic clays of the extensive azoic
formations known as slates, schists,and even gneiss and gran .
ite. If this position is sustained,as there is reason to expect it
will be,by further observation,the antiquity of life surpasses
the most extravagant demands of biologists; even the oldest
known rocks, the fundamental granites as they have been
considered, cannot be taken as sufficiently ancient to mark
the time when life first made its appearance on earth. We
must say of the organic ns Hutton did of the inorganie
world: '“ We find no vestiges of n beginning": for the far-
ther back we go, the vaster are the measures of life’s dura.
tion, and their number is countless.

The slow deyelopment of a thousand fect of coraline lime-
stone covers a poriod not incomputable, however vast. Some-
thing like an approximate estimate can be made for the time
required to deposit a thousand feet of sand in a Inke bed or
along a sea const. But what arithmetic can number the ages
required for the deposition of thousands of thousands of
feot of the basic material of rock which at most can repro
sent inits mass not much more than the hundredth part of
the mineral constituents of animal and vegetable life, so
minute and so distributed that it barely tinges the deep sea
water with a shade of green?

If the great deposit of red cluy,now forming in the eastern
valley of the Atlantic, were metamorphosed into slate and
then upheaved, says Professor Huxley, it would constitute
an azoic rock of enormous extent; and yet that rock is now
forming in the midst of a sea which swarms with living beings,
the great majority of which are provided with caleareous or
silicions shells and skeletons, and therefore are such as, up
to this time, we should have termed eminently preservable.
He might have added that the sea whose bed is so barren in
organic remains lies between continents abounding with
highly organized animal and vegetable life, with ancient
cities, imperishable pyramids, and countless other traces of
a higher than animal existence. Yet were the present conti-
nents submerged with the supposed elevation of the azoic
gen bed,the geologist of that period might sny—as our geolo-
gists have been used to say, under similar circumstances—
‘“the earth was void of life when these slates were laid
down!"

Who shall say that higher forms of life could not have in-
habliad the shallow seas and the dry lands surrounding the
deep seas wherein our ““ primary ” rocks were deposited ?
Who shall say that the vestiges of higher life discovered in
the comparatively ~~cent ‘* fossiliferous " strata afford any-
thing like n complete history of life on earth, or deny to the
student of biology unlimited time for bringing about the re-
sults he obsorves?

DANGEROUS HOUSES,

Fourdeaths from diphtheria, recently occurring in Brooklyn
have attracted the attention of the health suthorities of that
city to the condition of the house in which they took place,
The report which a sanitary committee made upon the dwell.
ing sounds a note of warning which is certainly timely at this
especial period when moving is everywhere in progress.
The house in question was new, and damp in every room
from cellar to attie, for there appears to have been no effort
made to dry the walls. This is precisely the condition of
scores of dwellings into which families have enterod on the
first of this month ; and unless proper precautions be taken,
further cases of illness and death will be the cost of neglect.

If any readerof this journal,therefore, finds himself located
in a dwelling on the walls of which the moisture condenses
in beads, as on the outside of an ice pitcher, or the rooms of
which cause a chilly, damp, sensation, with a strong odor of
plaster, er any portion of which does not, on wall, ceiling, or
floor, feel perfectly dry to the hand, let him, as he values his
own life and that of his family (or hopes to escape from rheu-
matism, lang and kidney diseases, and the like) start fires at
once. Better waste a few tuns of coal than pay five times
the amount in doctors’ bills or a still greater value of the
money in suffering. Build a big fire in the furnace and in
every grate,and keep all up night and day; and if the weather
admits, throw open the windows and doors, but keep outof
the drafts. The object of the fires is to dry out the walls,
not so much to warm the rooms for comfort. Then as the
weather becomes warm, let all go out but the furnace, retain.
ing that until its use becomes a discomfort,

Wo offer these suggestions to persons who have already
moved into new houses, but of course it is much wiser not
to enter a dwelling that is not thoroughly seasoned.
In all cities, blocks of houses are constructed,of the fimsiest
materials, in incredibly short spaces of time, for spring occu-
pancy. Many of these have been frozen from top to bottom
during the recent sovere winter; and instead of the water
drying out, It hns remained in the walls in the condition of
jice, In an ordinary three-story house,80,000 gallons of water
are absorbed by the brick and mortar used fn the constraction ;
and this immense quantity must all or nearly all be got rid
of before they are safe ns dwollings.

THE COMING ARCTIC EXPEDITIONS.
The arctic exploring expedition which has boen projected
by the English government, and which for some time past
has been fitting ont, will, it Is stated, sall from England on
or about the first of Juno, Two vessels, the Alert and the
Discovery, commanded respectively by Captain Nares aud
Commander Markham, have been rebullt o as to be im.
mensely strong and fully capable of withstanding the severest
lee nip.  The sides are composed of thres thick akins of
50lid onld, cach five inches through, and iron girded tiers of

beamu run all around the iuterior, which is inally lined with




& sheathing of plank covered with thick folt. Nothing which
the most experienced arctic voyagers could auggest has been
omitted in preparing the vessels for their arduous service, so
that the fallure, of the Polaris and of tho other expeditions
which were despatched in & condition far from that required
by tho exigences of tho undertaking, Is not likely to be

The route to be followed in directly to Capo Farewell, the
most southerly point of Greenland, thenco to Cape Shacklo-
ton, In 74 degrees north latitude, and through the ico in
Melvillo Bay to the open sea at Smith Sound. The Alert
will push northward as far as possible, and then go into win.
ter quarters, preparatory to sending out parties polewards
in the spring. The Discovery, on the other hand, will not
proceed boyond Newman's Bay, in 83 degrees north. Here
she will winter, carry on such scientific observations as are
possible, and be prepared to open up communications in the
spring with the Alert, and also with a third ship, which will
bo sent out from Eogland with fresh supplies and to bring
back the news.

‘The total sum appropriated by Parliament for the expedi-
tion for the first year is ®493,100. The anticipated subse-
quent expenditure per annum is plsced at $65,000. From
these figures it will be seen that the difficultices are to bo
grappled with in earpest, and with every ald which Science
~can suggest and ample appropriations procure, The person-
nel of the expedition is composed of oflicers and men who
have already tasted the discomforts and privations of arctic
life, and who, besides, will maintain that rigid military dis-
cipline, the absence of which contributed so greatly to the ill
success of the unfortunate Hall.

This makes the thirty-third expedition sent in quest of the
North Pole since 1848. The first ten were made by British
sailing men of war; and the balance included merchant ves-
sels and steamers, specially chartered from both the United
States and England.

A Swedish expedition is also now being fitted out by a well
known merchant named Dickson, of Gottenburgh. Professor
Nordenskjold will accompany 1t, and the start will be made
from Tromsoe early in June. The course proposed is by
‘the westorn coast of Nova Zembln, and thenee (from the most
northerly point) north easterly, to explore this unknown por-
tion of the polar basin.

PATENT LITIGATION IN ENGLAND AND THE UNITED
STATES,

Under the present law of Great Britain, patents are granted
to every applicant who chooses to pay the fees, without any
official examination as to novelty. All the patents are printed,
and the applicant, or his agent, makes his ewn examination,
or none as he prefers.

Some people hold the theory that this plan of granting
patents, without official examinations, must be bad, necessa-
rily leading to many litigations, which would be avoided if
the were to examine, before granting the patent,
But this theory is in practice, fallacious. Mr. W. Lloyd
Wise,of London, in a recent paper on the subject,shows that
the total number of common law and chancery cases litigated
per annum in Great Britain is, in round numbers, 30,000,0ut
of which only eight are patent casss.

In this country, by reason of our system of official exami.
nations, we have = species of patent litigation totally un-
known in England. As nearly as we can estimate, there are
between ten and fifteen thousand cases annually, that are
litigated, to a greater or Jess extent, before our Patent Office
suthorities. To search up answers to litigants, to cut down
their claims, attend to hearings, write out and record de-
cisions, and maintain the legal paraphernalia, necessary for
the adjudication of our twenty thousand applications for pat-
ents yearly, gives employment to an army of five hundred
officials, fed and supplied at a cost of about six hundred
thousand dollars per annum. This represents only the gov-
ernment side of the litigations. On the opposite side the ap-
plicant must either appear in person, or employ = solicitor,
and the aggregate amount of time, labor, and money thus
spont, is quite large.

Having passed the ordeal of Patent Office litigation, the
American patentes ix then in the same situation as the Eng-
1ish patentee, who went through no such operation: namely,
both patentees have the privilege of litigating in the courts,
where alone the validity of their patents can be finally set-
tled,

DEADLY BALLOONING,

Tho names of Croce-Spinelli and Bivel, two of the most
daring and succesaful of French scronauts, are now to be
added to the long list of those who have lald down thelr
lives in the cause of Science. In company with M. Gaston
Tissandier, they stiempted to ascend to a higher altitude
than had ever before beon reached. At 20,000 foot elevation,
all threo men bocame unconscious. The balloon soared
higher and higher and then descended, Tissandier regained
his senses on roaching respirable air, to find his companions
dead from suffocation.

This voysge which has resulted so disastroualy was the
second of two recently projected by the French Soclety of
Aerial Nuvigation. During the first, which was safely we-
compliabed, the balloon was kept afloat for twenty.throe
lours, and & numbor of Interesting obwervations of natural

of the atmosphere wore obtalned. The seronauts,
during the second ascenslon, were to test the atmosphere
at the highest possible altitude, make experiments for car-
bonle seld,conduct spectroscoplo observations,and in general
toobtaly sclentific data relative to the upper werlal regions
‘with greater nceursoy than horetofere attaluod, Thus it was
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believed possible,through the respiration of oxygen,to enable
the investigators (o exist in o highly attenuated atmosphere,
a fact already apparently practically demonstrated by the
previous aseension of Croce.Spinelll und Sivel to a hight of
25,000 feet, described in these columns a year ago,

The balloon Zenith started on its voyage from Parisat 1
P. M., on April 16, It shot directly upward, reaching the
hight of 21,000 feet In & very fow minutes, At this oleva-
tion Tissandier wnys: *“My companions were pale; I felt wealk,
but inhaled a Hitle of the gas, which somewhat revived me.
Woe still ascended.” In response to Sivel's request,he acqui-
esces in throwing out ballast, and three of the nine eighty-
pound bags of sand were emptied. *“ All at onee,” he con-
tinues, ‘“ 1 found myself so feeble that I could not even turn
my head. 1 wanted to exclaim ‘we are at 8,000 yards,’ but
my tongue seemed paralyzed.” Tissandier then faints—but
rovives and finds the balloon falling rapidly. Greatly alarmed,
he arouses Sivel, who has fallen into a stupor,and the latter,
seizing the respirator, inhales large quantities of oxygen.
** Bhall we go up 1" exclaims Tissandier; < yos," roplios Sivel,
gaily, “and happy tho one of us that returns,” Sivel be-
comes intoxicated with repeated doses of oxygen, and in his
exhilaration throws over the respirator, besides the ballast and
a number of the instruments, Again the Zenith soars aloft,
and Tissandler,ns he lapses once more into stupor, reads from
the barometer an altitade of 29,000 feet. Spinelli and Sivel, he
states, were still conscious, though apparently incapable of
any exertion. How high the air ship ascended will be known
when the test barometers are examined by the French Society.
When Tissandier awoke,two hours lster,the balloon was fall-
ing at a fearful rate. He hurriedly cut away the grapnel
and other articles which had escaped Sivel, checking the speed;
and then, on attempting to rouse his companions, he found
both stone dead, their blackened faces and blood-suffused
mouths denoting their struggles against the suffocating at-
mosphere.

There is no definite period stated by the survivor at which
he surmises the death of his comrades took place, Tissan-
dier was the weakest, physically, of the three,and his loss of
consciousness at an early period undoubtedly saved his life.
Glaisher and Coxwell, at Wolverhampton, Eng., in 1862, as-
cended,according to the calculations of the former,to an alti-
tude of 37,000 feet; butthis record cannot be regasded as ac-
curate,inasmuch as it was only by superhuman exertion that
Coxwell was ensbled to open the valve by pulling the line
in his teeth, and both aeronsuts had so far succumbed to the
cold and rarefied air as to make their observations under such
conditions not very reliable,

Itis sad to chronicle that two such men as the deceased
lost their lives fruitlessly, bat we see no other conclusion.
Their death does not fix the limit of human existence in the
hights of the atmosphere, and the most that can be gained
will be the indications of the test barometers,and the know-
ledge that the neronauts died before the marking shown was
made. The fact of a semi delirious state being produced by
the oxygen materially reduces the practical value of that
gus as a life supporter in rarefied air,in cases where a person
requires his witsabout him. It certainly was of little nse in
the present instance, as its effects caused Sivel to throw over-
board the apparatus—probably while deprived of self-control
—and thus to abandon the only means of safety in the higher
regions which, by lightening the balloon, it was his object
to reach,

Lea Mcndes, \n commenting on this unfortanate casaalty,
points out that the way of avoiding similar disasters in fu.
ture is to rendor the means of respiration completely auto-
matic. Either the aecronsuts should bave beon provided
with dresses similar to those of divers, or, as suggested by
M. Toselli, the car of the balloon should be a metallic cylin-
der, perfectly airtight, into which, or into the dresses, a
small pump, easily worked by hand, should force air un.
til & constant pressure is obtained, sufficient to maintain life,

THE LAWS OF STORMS,

When the United States Signal Service was organized and
first began to attract attention, it was claimed that any law
respecting the motion and direction of wind and storms was
clearly beyond the grasp of the human mind. Bat now, in
all large cities and In many country towns, the ** probabili-
ties " and weather maps are eagerly scanned every morning,
greatly to the advantage of all classes; and seamen closely
watch the cautionary flags displayed—as occasion requires—
from the frequent signal stations along our whole coast.
They have learned the lesson of giving careful hoed to these
monitions. Though the whole work of the Signal Service is
interesting as a fairy tale, we propose at prosent to call at.
tention only to some of the deductions of Professor Loomis
respecting storm laws. This savant commence d his investi
gations in 1872, and has reported his results at threo several
meetings of the National Academy of Sciences. The last
was at the sesslon of this learned body at Washington,
which has just adjourned, and a report of whose proceed
ings will be found on another page.

It is now fully aceepted that all storms are circular, and
most of those reported by * Old Probabilitles "' extend over
n Bpace hundreds of milesin extent, and often a thousand or
more. Tho stormsare not only elreular but rotary, and ad.
vance noross the country at a mte varylng from two or threoe
hundred to much more than a thousund miles per day, Their
average direction Is s little north of east, and !'Imy seem to
originate either in the northwestern part of the United States,
if not in the Pacific Ocean, or in the vicinlty of Texas and
the Gulf of Mexico, Btorms are not necessarlly accompa-
nied with raln; they may be only of wind, like the small
whirlwinds we often see oarrylng areund sand and leaves,
yot, at the same time, they progress wlowly forward. But

they are usually nccompanied with rain, and the rain extends
hundreds of miles (500 {s tho avernge) to the cast of the
storm center, but u much shortor distance to the west, The
baromoter, whose normal hight is about 80 fnches, is usually
low at the center of these vast, sdvancing whirlwinds, We
now proceed to notice the means by which these facts, and
others to be mentioned, were deduced, and some of their
suggented causes,

On the weather map, which the signal service of the Uni-
ted States army daily distributes, Professor Loomis divided
the ficld covered by a storm into four quadrants, and noted
the observed directions of the wind in each. He did the
tho same onall the weather maps showing a position of the
storm centeor suitable for his purpose. By taking & mean of
all these observations, he found that winds blow in a clreu-
lar direction ; not, however, in the line of the tangent to a
circle having its center at the eye of tho storm, but directed
inwards more than 45° from the tangent. Hencs the wind's
direction is more nearly central than tangential. Of course
the currents, blowing in from all directions towards one
contral point, can escapo only when moving upwards at the
center, This malkes n kind of suction at this point, which
diminishes the weight of stmosphere and consequently low-
ers the barometor. When swift, rotatiog, upward currents
of this kind ocour on the ocean, they sometimes produce the
waterspouts of which we read. The causes which produce
this inward motion of the air currents must be looked for in
those distant quarters where the storm originated. They
may be due to the collision of moist air with some cold moun-
tain peak. This would condense the moisture; the condens-
ation would produce heat, which would expand and lighten
the air; and then the heavier air on all sides wonld move to.
wards this central point of diminished pressure. The air,
heated by contact with the warm earth, takes up a large
quantity of molsture; and then, on being carried up into
coller regions, becomes condensed, and precipitates the
moisture, thus showing us the cause of rain. The real cen-
ter of & storm is probably one or two miles high at least ; and
from the average of a month's observations on the velocity
of wind at the top of Mount Washington, compared with its
velocity in neighboring places near the level of the sea, the
Professor caleulates that the velocity of wind at 6,000 feet
high is five and a half times greater than atthe sea level.
The high carrents, moving so much more rapidly than the
base of the storm resting on the earth, would of course carry
the ascending water-charged air forward. Thisgives a reason
for the fact that the rain area is in advance of the storm
center.

Professor Loomis also learned, by deductions from his tab-
ulated data, that the more rapid the storm, the greater was
the extent of rain area to the east of ic: that the velocity of
the storm increased more rapidly than the extension of the
rain area; and that the direction of the storm for 24 hours
was in general the same as the direction of the major axls of
the rain oval for the preceding eight hours. The second of
these facts seems to be a little anomalous, but the first and
last are as we should expect them to be, because the velocity
and direction of the most freely moving part of the storm
should harmonize with the velocity and direction of the east-
ward upper air current, to which all parts of the storm, in
the main, owe their motion. If the comparison had been
made with the direction of the storm paths for the succeed
ing eight hours instead of twenty-four, the conclusions on
the last point would probably have been still more satisfac
tory.

Bat the upper current is not the ouly cause of the east
ward motion of the storm. The condensation which causes
rain oxpands, by its heat, the air which rises and comes down
outside of the rain area. Hence we have low barometer in
front of the storm center, and the descending air behind
makes it high there. So the center Is not only drifted for-
wand by the upper alr currents from the west, but is pressed
forward by the fact of ahigh barometer behind it and a low
pressure before it. e also determined that the state of the
barometer at the center, or its mate of fall in front, had little
or nothing to do with the velocity of the storm’s progress,
but that the rate of rise behind it was directly proportioned
to the velocity of the storm,

Again, he finds, by taking the moean of the velocities of
wind in the four quadrants and comparing it with the storm’s
velocity, that, when the wind in the east quadrant has =
greater average velocity than in the west, the storm moves
faster than its mean rate, but slower when the wind’s velo-
city in the west quadrant is the greatest. Ho explains this
by supposing the upwand movement would be grea est in the
quadrant which had the greatest velocity of wind: then hore
would bo the lowest barometer, and diminished pressure
would tend to make the center move in this direction. Now
if the excess of the wind's velocity in the west quadrant were
sufficient, it might cause a westward lnstead of an eastward
movement to the storm conter. This movement has occurred
several times, and caased the storm’s path to make a loop up-
on itaelf.  In one ease the storm was made to change its di.
rection more than 360° in & little over 24 hours. This expla
natlon seems u little defective, for it apparatly assumes a
soparate upward movement in oach quadrant, whereas it is
presumable that the rotary contripetal motion of tho wind
on ull sides contributes to one grand upward movement I
the center,  Again it would soem that the greator veloelty
of a west wind would tend, by s suporior momentum, to
voor tho central eylindor of asconding air to the east rather
than to the west,

For making architectural ornaments in rollof, a molding
composition s formed of ehalk, glue, and paper paste, Bven

statuos have heen made of this material,
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will always be in communieation with the passages, D or B,
corresponding with the end of the stroke at which the pis-
ton, P P, may be. H Is a passage communicating with the
interior of the main eylinder, and terminating in an annulus
or ring opening in the middle of the exhaust, C. With the
parts in the position shown in the engraving, steam is admit-
ted into the steam chest, N, and will pass through the pas-
sage, F, and foree the piston, P P’, from left to right, until
the part, P, passes the passage, D; and then the steam will
pass through D to K, and force the valve piston, A A, from
right to loft, carrying with it the slide valve, B. Before the

[MAy 22, 1875.

Collodion, i
Tho pliysical properties of films of collodion (snch as oon

tains n'l’w{ﬂponrlng collodion on clean glass and letting It
dry) having been recently studied by M. Gripon (Comptes Ren.
dus). The separated membrane reflocts light like glase,
and polarizes it both by reflection and by transmission. The
index of refraction is 1°5108, a little less than that of crown
glass; and with & thickness of 0°06089 inch, the membrane
allows the passage of a considerable proportion of radiant
hoat ; but it is less diathermanous the lower the temperature
of the source. One may make polarizing piles of collodion

applied to the shank and turned forward sufficiently to re-
lieve the jaw, C, which will open and allow the tooth to
come out. In the act of turning in, tho projection on the
foner edge of the jaw, B, closes into the depression in the
front of the tooth, holding the latter thus firmly.

The first trial of this saw took place during the competi-
tive tests conducted during the Cincinnati Exposit on of last
fall. The diameter of the tool was 56 inches ; teeth, 36; gages
5 eye, 7 teeth, and 2 keri. An oak log, 16x16, was to be di-
vided into 12 boards, and a poplar log, 20x20, into 16 boards.
1 The following is the record of the
saw: For onk—revolutions, 602;
feed, 24 : time, 1m. 58s. ; number
of perfect boards, 12; horse pow-
er indicated, 98'82; square [eet of
lumber per minute, 90 ; percentage
of power used. 0°720, For poplar—
revolutions, 605; feed, 3§; time,
2m. 434, ; perfect boards, 8; im-

HOE'S CHISEL TOOTH SAW

piston, A A’, moves from right to left, the left hand end of
the small cylinder, at L, is full of steam, which has a ten-
dency to resist the movement of the piston in that diréction.
The escape of this steam is through the passage, L B, and
groove, I, in the main piston, to passage, H. The slide valve,
B, will open the passage, G, communicating with the steam
chest, and also open the passage, I, with the exhaust, C.
The passage, H, terminates in an annulus in the center of
the exhaust, C, as before stated. Now, the high tension of

the exhaust steam will induce a draft or current through H,
Fig, 1.
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(serving for either heat or light). They are much more trans
parent than the piles of mica which are usually employed
in study of heat; and, if more fragile, are easily renewed.

Enlargiong of Photo Negatives.
Among the various methods of enlarging, either suggested
tl);hnurrih e::ld into practical operation, that explained by Mr. V.
chard, at a recent meeting of the London P
Society, is received with much favor. i

For a small negative an enlarged transparency on glass is
obtained by the collodion process

/ Na exposed, 5o as to possess every bit
of detail existing in the small ne.
4 gative; and it must be a strong

one, to permit its being used as a
cliché in the printing frame. If
there be any spots ordefects, the

mages and valve ports of the en.

M s the cylinder, having steam

passages, K and G, exhaost pas-

mage, C, and valve, B, as in ordi.

nary engines, N isthe stonm chest, which is accurately bored

out, hiaving two pistons, A and A', sccurately fitted to the

same. W and O are two collars on the rod which connects
Awo pintons, A A’, which form a yoke for the slide valve,

the
B. Disa pussage which communicates with the interior of
the main eylinder. At the right hand this pusssge commu-
nicates with the small cylinder at K. F is a passage com.
municating with the main eylinder and with the loft hand
end of the small eylinder at L. 1 is one of & number of
: In the main piston between the parts marked P
The number of these grooves is sugh that one or more

perfect, 8; horse power, 11473; \
square feet of lumber per minute, A il:n':inll::l:;u:: ‘:lybo used freely
,1,0:;.; ESSwage of powir used, A S : / Here, then, we have obtained an
From the table showing the per- - '1;_, e 4.‘ / Rw' intense m
formances of this and other saws, o 7 (—— 2 T ie next step is to place thisin
A ’ = = : 4 printing frame in contact with a
which will be found in snother ! - —_—— / 5
column, the chisel tooth appears to e e eet of ordinary sensitized paper,
} be the only one which cutsa whole & ‘ et either 'l:;h or ;;hmbd- :
| st e L R N \ sl 1o gt e
! ’ NN
f | results, When this is exposed to
manufactured by Messrs, R. Hoe
& Co, 604 Grand street, of this Fig. 2. the light, the image printed upon
:i:x’é; wl;::‘ny be addressed for thonmp‘:e:t :wi‘::t: :d ulupamcyu“ s
or culars. g
being used as the cliché,
ENGINE VALVE MOTION, The printing must be carried
Our engraving represents an im- —=| very deep; this is of importance
proved method of operating the | both as serving to secure all the do
slide valyes of reciprocating en- tail, and also because of the lower-
gines, the construction of which .. I ing of the image by thoubulq’:::
clear] erstood operations. Fixing in hyposu
E".'.'.'.Z...a ezs::lin&- ey “ el Rl of soda follows, the toning being
Fig. 1 is n longitudinal vertical e omitted for obvious m&'m“ o
soction of Fig, 2, taken on the line ;5 = The paper negative,
2x. Fig 2 isa plan view of the ] result of these operations, possess-
main cylinder with the valve chest F esa fine red color, which is very
e e
I production o A

But as paper is dense and stops

ENGINE VALVE MOTION.

which will assist the exhausting of the steam from either
end of the pistons, A A. When this is effected the parts
will be in a position to move from right to left in a similar
manner

Patented November 17, 1874, through the Scientific Ame.
rican Patent Agency, to James Brandon and Albert W, Tran.
kle, Now York city.

Amatears or others who use hand lathes will find that the
chattering of the hand tool may be stopped by placing a
piece of leather between the tool and tho rost.

much light, it is desirable, if not
necessary, to impart to it some de-
gree of transluconce, for which
purpose the negative is laid upon & hot plate or other sur
faco, and is rubbed with white wax, which melts, fills up the
pores of, and rendors translucent, the negative thus treated
the superfluons wax being removed by blotting paper.

A negative prepared in this manner is now ready to be used
in the printing frame for the production of positive proofs.
and from the fact that this new negative is upon paper, the
opportunity is afforded to those so inclined to touch or work
it upin amuch easier way than could be effected upon &
glaan negative. Proofs printed from a paper negative of this
kind possoss the qualities characteristic of the fine calotypes.

Y e L N

4
i
.
'




‘Mav 22, 1875] -

323

Scientific Amervicun,

IMPROVED ATTACHMENT FOR INJEOTORS,

Injectors of almost any formu are linbloe 1o uncertainty of
action, after becoming heatod ; as, for example, when, after
a stoppnge, steam s let on to start the apparatus before it
has cooled. There are other conditions, the inventor of the
device below states, under which an injector In also likely to
fail, and thus to imperil the boiler; but all such difficultios,
ho considers, are effectually avoided by the novel attach-
ment represented in the illasteation.

The apparatus is to be attached in the dischiarge pipo and
between the nozzle of any injector and the boller, an
it consists of a lateral tube, A, introduced betweon the
nozzle and w check valye, B, to the pipe which leads to
the boiler. In the tube, A, sectional view, Fig, 1, is placed

zines can be amalgamated, Tho liguld shonld bo propared
in this manner:—Disgolve in warm wator 200 graing of mer.
cury in 1,000 graing of aqua regia (nitric acld one part, hy-
drochloric acid three parts). When the mercury is dis-
solved, add 1000 grains of hydrochlorie acid,

The Galvanie Battery.

In regard to the economical application of electricity, no
sabject is o important as the relative merits of different
fors of batteries. For illuminating purposes and lecturo
demonstration, we have hitherto had to rely upon the Bunsen
or Groye battery. But, during the siege of Paris, a form of
bichromate of potash battery, known as the Chutaux bat.
tery, was frequently employed to yield the electric light

a valve, U, the stem of which passes through guides, and
which is held open by a spiral spring when s
the steam is shut off, and the pressure thus
removed.  On the admission of steam, and
as soon as the pressure of the same be-
comes greator than the power of the spring,
the valve, C, closes. The steam, being thus
provented from escaping, opens the check
valve, B, and passes into the boller. The
object of the check valve, placed between
the overflow and Loiler, is to shut off the
boller pressure from the overflow, If de-
sired, the spring on valve, C, can be dis-
pensed with and the same worked by hand,

A perspective view of the device is re-
presented in Fig. 2, It requires no skill
for its operation, as it is entirely auto-
matic. With any injector, we are in-
formed, it willlift hot water or feed under
pressure. It is also claimed to obviate
entirely the use of the pump. The sim.
plicity of the invention is obvious, and its
practical efficiency, it is stated, has been
thoroughly proven by experience, It is
now in successful use at the works of the
Lehigh Zinc Company, Bethlehem, Pa.,
the Bethlehem Iron Works, Coleraine
Iron Works, Redington, Pa., and in various
other localities.

Patented through the Scientific American Patent Agency,

February 9, 1875. For further particulars address the in-

ventor, Mr, David Lees, or S, C, Stewart, Tyrone Forges,
Blair county, Pa.

STEWART'S IMPROVED STOVE DAMPER,

used on the ramparts  Count Mongcel gives a full acconnt of

Fig.2

LEES' ATTACHMENT TO INJECTORS

different forms of the Chutaux battery, and furnishes some
interesting data for the comparison of the Chutaux and
Bunsen battery when giving the electric light. The follow-
ing results were obtained from the two batteries, each being
composed of 48 cells, and each working for two hours:

BUNSEN'S BATTERY.

———————————————

battery will rapldly come into use for the purposes of lec-
ture demonstration,

The Lightning Rod Man.
He drove his team closs up to the fence, got down, and
rapped ot the door, The widow Gilkens opened it, when he

#ald: ** Mru, Gilkens, I am cognizant of the circumstances

by which you areat pressnt surrounded, left as you are 10
trudge down the journey of life through a cold and heartloss
world—no longer gustained and encouraged by the noble one
to whom you gave the treasures of your heart’s affection,
aod bowed down by the manifold cares and responsibilitics
incidental to the rearing of eight small children on forty
ncres of sub-carboniferons limestone land; yet, Mres. Gil
kens, you are aware that the season is now approasching when
dark, digmal, dangerous clouds st frequent
intervals, span the canopy of heaven; and
when zigzag streaks of electricity dart pro-
miscuously hither and thither, rendering this
habitation unsafe for yourself and those dear
little ones; hence, therefore, let me sell you
& copper wire, silver tipped, and highly mag
netic lightning rod."”

The women staggered back a few paces and
yelled: ““ Narcis! unfasten old Cronch!” In
another instant n savage bulldog came dart.
ing round the corper of the house with bris.
tles up, thirsting for gore. The dog bad al-
ready mangled s machine agent and a patent
soap man, and was held in great esteem by
the better class of citizens for his conrage
and service ; but when his eye met the hard,
penetrating gaze of Mr. Parsons, his chops
fell, and he slinked off and hid in the carrant
bushes. Then the man said: ** My dear lady,
you seem to be a little excited. Now, if you
will allow me to explain the probably inesti-
mable—"

““Dern ye, I know what will start ye,”

said Mrs, Gilkens, as she reached under some
bed clothing, and brought forth & horse pis-
tol; but owing to the shattered condition of
her nerves, her aim was unsteady, and the charge of buck-
shot missed save where a few scattered ones struck his cheek
and glanced off. A hard metallic smile spread over his coun-
tenance, as he leaned his shoulders against the door frame,
and sgain commenced: ‘“‘My dear madam, sach spasmodic
manifestations of your disinclination to make a judicious in-
vestment of a few paltry dollars—"
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Light equal to ;
From the engraving of the device herewith presented, it At hezlmnnx? Ena " Mea Surfsce of zinc employed, “ Hi—eo!" shrieked the widow, and collapsed into a kind
will be observed that the means used for closing more or 0 R SOPS aoaro Dacios of jerking swoon, and before she bad recovered a highly
iess the interior of the pipe consists in doable plates, instead Carcel lamps. % i magnetic lightning rod decorated her humble domicile, and

of the single plate commonly employed. The double in. Parsons had the blank note filled out already for her signa
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dlines thus formed, it 18 claimed, oppose the draft with less
abruptness than the slogle plate damper, and boesidos may
bo more tightly cloged than the Iatter,

The two plates, A, are pivoted soparately, and are ar-
ringoed so that they meet and close in the middle for shut-
Hog the damper. The pivots are geared together outside
the pipe by sogmontal wheols, B, so that both aro worlked
@imultaneously by the same handle. When partinlly opon,

tho platos ineling npwurd toward the middle opening in o | bichromute of pownsh, 100 graing; bisulphate of mercury, 60
way which facilitatos the draft, by directing it to the center | grainy; sulphuric ncid, 200 grains,

of the pipe.
Patented April 6, 1875, through the Selentifie Amorican
Patent Agency, o Dr, Jucob Stewart, of Moline, Rock Islund

county, 111, who may be addressed for further particulars, ‘

’ Amalgamation of Battery Zines,

The simplest and quickest mothod is that of M. Berjot (a
chemist at Caen), which consists in immersing the zioe In a
fiquid composed of nitrate of mercury and hydrochloric
scld. A fow momonts is sufliclont for the complete amalga
wation of the zinc, however soiled ity surfuco may be, With
A quart of this Uguoid, which eosts less than 50 cents, 150

CHUTAUX BATTERY,

Light equal to

Atbeginning. Eand, Mean. Surface of 2inc employed.

r———
132 63 i {288 square (nches,
Carcel lamps,

In working each of these batteries, for half an hour successively,
the following results were found :

Buxsey, CHUTAUX.
Light equal to

1st period of half an hour...... 109 Carcel Jamps. 132 lamps.
| Beginning 134 lamps, 123 &
2nd period of half an hour.... } Eod 3y« 100 &
Beginping 106 0 ¢
8rd period of half an hour. .. : End PO 51 &

4th period of balf an hour... End g | «

According to these figures, the bichromate of potash bat-
tery flags much quicker than the nitric acid battery, a fact
which evidently depends on the polarisation of its plates, to
which it is always liable. It is, however, more economical.

One rather important advantage of these batteries is that
they can be kept in a closed place without giving out any
odor or unhenlthy emanation ; besides this, the liquid evap-
orates slowly, The author had also been able to verify the
statoment that, after o battery had been charged for more
than o year, and then left alone, it had hardly lost anything
of its power. The relative consumption of zinc and acid,
and the comparative cost of working of the whole battery,
are not given ; but so far as the foregoing data are concerned,
the Chutaux evidently promises extremely well,
the Lelegraphio Journal, For lecture purposes, an electrie
lght Is rarely wanted for moro than half an hour, the great
desideratum bolog o rapid means of charglog and  dischor-
ging the buttery. In this respect nothing could be better
than the Chutanx ; belug a single fluld battery, the plates
cun bo raised and lowered easily and rapldly, Ono of the
ehnractoristies of this bichromate battory
percolation of fresh solution through the butlory; by this
menns n good deal of the bad effeet of polarisation is got
rld of.  Hoero Is the composition of the solution for his bat
tertes, recommended by M, Chutaux:  Water, 1,600 grealos;

So savs

is tho constant

Thoe electromotive foree
of such n coll is at first more than twico that of o Danlell
eell, but in duration it cannot, of course, be favorably oum

pared

The cost of working the Chataux, Count du Moncel finds
to be nbout 35 cents, which he states is less than that of a
| Daniell eell, the advantage being that ia the Chutaux an
electromotive force of nearly double is obtalned, and an In
| ternal resistance less than half that of the Danlell, besides
| other obvious advantages noticeable In the working of the
two forms, A battery of 24 Chuataux cells, according to our
"author, can furnish & rarely brilliant electric light at a cost

ture.—Madison (Ind.) Courier.

. 4

IMPROVED TURPENTINE TOOL,
In gathering turpentine, it is necessary to have a tool for
scraping the tree down«
wards, and one for pushing
upwards. Mr, Walter Wat-
son, of Fayetteville, N. (.,
has recently
through the Scientific
American Patent Agency,
an implement which com-

patented,

bines the two appliances,
as shown in the esgraviog.
The shank, A, is to be in-
serted into s handle of any
B s
the scraper, the edge, €,
of which iis sharp. The
arms, D D are made so
strong that the pressure on
the edge, C, may not deflect
them from the horizontal
position. The blude, E,
has a sharp edge at (7, and
is attached to the shank, A,
by the enlargement, F. By
uslog one or the other of
theso blades, nny globules of resinous matter which exude
from the bark of the treo ean readily bo dotached,

-

convenient length,

Stenm Transportation on tho Canals,

As goon ns the Erie canal opens, the Baxter Steam Canal
Bont Company will resume operations with twelve boats,
each having u cnreying capacity of about 225 tuns, Contracts
have been made for the construction of six additional bouts,
which are expected to be ready for use in July. When theso
boats are built, it is the purpose of the Company to send one
from this ety duily. It is believed that fifteen days will be
tho ayerage time consumed by each boat in making the trip
from Now York to Buffalo and return, not ineluding the time
oconpied in loading, Improvements have boon made in con-
struction by which space 1s gained fore and aft, but no st
tempt has beon made to secure groater spocd,  As the canal
is ocenpied by boats drawn by horses, the steamers must ron
carefully to avoid collisions,

Tug following method Iy used in Germany for the pre.
nervation of wood : Mix 40 parts chalk,50 resin, 4 linseed oll,
melting them togethor in an iron pot; then add one part of
native oxide of copper and afterward 1 part of sulphurie acid.
Apply with a brush, When dry, this varnish is as hard as

stone,

Iu! about 135 conts per hour, If this be the case, the Chutaux
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The Cincinnatl Clroular Saw Test.

¢ the Industrisl Exposition held in Cincinnati last
fall, & compatitive trial between the clrcular sawws of nine
woll known makers took place,  The contest was briefly al-
fuded to by us at the time: and since its ocourronce, we havo
noted the fact that the prise offered, namoly £100 in gold,
was earried off by the solid-toothed saw mndo by Messrs,
Emorson, Ford & Co., of Beaver Fally, I'a,  The results ob:
tained, owing to the thorough mannor in which the compotl-
ylon was conducted, wore vory completo.  Woe find them In
tabulated form in the oficial report of the jurors, and repro.
duce them below, not doubting bat what they will be of
much interest to wood workers generally
The saws wore of a uniform dismeter of 56 Inches, and
each was required to cut a poplar log, 20 x 20 Inches, and an
oak log, 16 x 16 inches, and to make from each timber, ro.
spectively, 16 and 12 boards; or in other words, to saw
through 800 and 170 square feot of lumber.
1t will be observed from the annexed table that the com.
potition was excoedingly olose, and that the winning saw
was parrowly prossed by the Hoo planer tooth tool. Com-
paring tho times, the Hoo was but one second behind on the
poplar log, and fitteen weconds on the ouk log; but on the
other hand, the Emerson had the advantage of slightly more
revolutions, and in one case a faster feed, The Hoo further-
more produced twelve porfect oak boards, and in this respect
stands ahead of any saw on the list. Taking results through,
however, the award of the prise to the Emerson was n just
one, but substantially the distinction between it and the Hoe
saw is so small as to amount to nothing in practical use,
There is no doubt but that both saws are exceptionally good
toals; perhaps wo may say each is the best of its class, the
Emerson of the solid-toothed, the Hoe of the planer-toothed
implements. At all events, both did admirably well; and
for this reason, both are entitled to the best consideration of
the publie.

Seientific Awmevican,

not four floods a day, as your correspondent supposed, but
morely & diminution of the Junar tide. When the sun and
moon form an sngle of 4567, or 185°, or any other oblique
angle, the solar wave is on one side of the Junar wave, caus-
ing, au It wero, an inclination of the resulting wave, which
may bo in advance or in rear of tho lunar wave, according to
the relative position of sun and moon, The period of the

high tide s, therefore, subject to slight variations; but the
mean duration coincides mathematioally with the moan ap-
parent motion of the moon.

The hight of the wave isin proportion to tho depth of the
son, or to the quantity of water exposed to the tidal in.
fluonces.

The velocity of a wave must not be confounded with the
velocity of the transmitter of tho wave. The hight of the
tidal wave is so small in comparison to its length that the mo-
tion of the transmitter is next to nothing, comparatively
speaking, and it can therefore not do mueh harm In dashing
upon the shere,  For the same reason, we have no means of
observing the wave on the high seas.

The tidal influence tends to draw the tidal wave round the
oarth at a rate of about one thousand miles an hour, while
the natural velocity of waves (depending on the depth of the
sea) is conslderably less. The effeot will be similar to that
of ringing a bell by pulling at intervals which are not in

The following is the table above alluded to
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harmony with the perlod of oscillation of the bell. Such s

Eorrespondence.

The Cause of the Tides.
To the Eistor of the Scientific American:

On page 273 of your current volume, Professor 8. H.
Trowbridge inguires into the cause of tides. I will tryto
disperse his doubts in as foew words as the subject will ad-
mit of.

It is beyond doubt that tides are caused principally by the
action of the moon, as their periods keep pace with the ap-
pareat motion of the moon, and have done so for centuries.
We know that ‘he earth and moon are attracted by each
other; and on the other hand, we know that these two bodies
are not approaching. There must, therefore, evidently exist
apother foree which balances the attraction. It is generally
said that the moon rotates round the earth once a month, but
in reality both moon snd earth rotste round their mutual
centerof gravity. By this peculiar rotation, a force akin to
centrifugal foree is produced, which prevents the approach-
ing of the two bodies. Now we see that there are two forces
scting between earth and moon, which are in perfect equili-
brium in the centers of oither of the two bodies. But the
attractive fores is greater In those parts of the earth thatare
nearer the moon, and causes an ughunl of water on that
side. On the opposite side of the earth the contrary is the
case, namely, theatiraction towards the moon is less than in
the center of the earth, and that force, which keeps moon
and earth spart, gets the overhand and causes an upheaval
of water on that sidealso, The tidal wave produced by the
moon must, therefort, be necessarily s double one. The
wave caused by the sun is double for the same reason. On
the side of the earth nearest the sun the sttraction is greater,
and on the opposite side the centrifugal fores, caused by the
orbital motion of the earth, is galning on the diminished at-
traction.

A tidal wave caused by the moon alons would have the
shape shown by dotted line in Fig. 1 (greatly exsggorated in

, of course). 1If now the sun and moon form a
stralght line with the earth, no matter whether on tho same
or an opposite sides, the yolar wave will be produced in addi.
tion to the lunsr wave ; and the real tide Is shown in the di-
sgram, where the sdditional solar tido 1s eross.lined.  Weseo
that spring tides are produced in both cases. When, how-
ever, sun and moon are In quadrature, thesolar flood will be
on the lunar ebb, and the solar ebb on the lunar flood, s in.

motion will be very irregular, and will be nearly ad at times.
The original tidal wave, transmitted with the greater velo-
city, will interfere with the naturally trapsmitted tidal
waves from other portions of the same sea; and as this in-
terference is of & purely local character, it will be easily un-
derstood how it happens that, on some shores, the tidal
wave does not exceed 2 or 3 feet, while on others, where the
interfering waves meet each other, the tide may rise even
to a hight of 30 or 40 feet.

The water of the Eoglish Channel is very shallow, and
therefore the original tidal wave is very small. However,
the reaction of the tide of the deeper Atlantic produces a
wave in the channel which progresses towards the east
and reaches the North German coast more than 12 hours af-
ter its origination. This and other similar facts are not in
the least in opposition to the present theory, which the most
careflul criticism only confirms. Huao Brieray.

Philadelphia, Pa.

Sallicylle Acld.
To the Editor of the Scientific American !

Your very well written and oxplicit account of salicylic
acld, appearing in a recent number of the SCIENTIFIC AMER-
ICAN, leaves but little to be said upon that subject. How
ever, the statement that salicylic acid has not yet been exper-
imented with in contagions maladies will admit of modifi-
cation. Almost the first experiments ever made with this
acid were made by myself, in Leipsic, at the time of its dis-
covery by the learned Kolbe, who requested me to make such
experiments and report them to him. Thoy are briefly as
follows (see 7Ahe Luncet, London, November 28, 1874):
Taking two vessels, a portion of the defections of u patient
suffering with violent intestinal catarrh (there being no chol-
ern then) was loft in oach; into '.tho one wns thrown two
drachms salioylic acid, into the other nothing, A microsco-
pieal oxamination afterwards revealed parasiten (loptothriz
and {nfusoria)in the second, while the first remained entirely
free from organic matter, Balioylio neld also eradicates the
urate of ammonin from urine, It i, in the erude state, o
sulmon.colored glistening powder, and it is used in this form
to disinfeot vaults and cesspools,

It has beon urgod sgainst this acld that it is not so onslly
soluble as carbolio acld; but the trifling delay may be over-
come by the addition of ene part of the phosphate of soda,
which makes the solution perfect at oneo, and does not in
any manner affect its disinfooting agency, When thrown in

[May 22, 1875,

neid. It Is of great valus In cortain forms of venereal dis-
eases, which, according to tho last developments, are of par.
asitical nature.

The first specimons of sallcylic acid evor bronght to Amer-
jca wero brought here by mo in June last, and given ta Pro-
fessor N. R. Smith of this city, and to the Aeademy of Med.
icine in Ohio, who adopted it (on trial) fnto thelr hospital;
they aftorwnrds published my investigations and thelr re
port, edited by Professor Orr, in T%he Clinic of Novembar 7,
1874,

The first article ever written upon the nse of salisylie acid
a8 n diginfectant was written by myself in Leipsio in May,
1874 (eholera Asiatica, published under the auspices of the
Medical Board, afterwards translated into English for the
Baltimore Gazette of July 10, 1874),

My object in thus particalarizing is to present my elaim fa
having introduced salicylic acld into this country. [ hope
you will do me the justice to iosert this,

(o, HALsTED BOoYLAND, M.A.,, M.D.
Maryland Academy of Sclon‘cea.

Ameriean lioo; Manufacture,
To the Editor of the Sotentific American:

We notice in your papoer of May 8, 1875, an article entitled
“The Recont Remarkable Progress in the Steel Industry,”
which, we think, does us an injustice, unintentional, no
doubt; but at the same time, we think you ought to correct
the same. You say ‘“the Port Henry product ylelds seventy
per cent in the furnace, and the deposit is seeming inex.
haustable. The ore, however, is not capable of being smelted
into steel.”

The remark is correct as applied to our Old Bed ore; but
the person furnishing you with information overlooks en.
tirely our New Bed ore, which is used for Bessemer stoel
purposes. The whole supply, nearly, for the last four years,
has been used by Messrs, Witherbees and Fletchors, in
their blast furnace, for making pig iron, all or nearly all of
which was sold to Messrs. John A, Griswold & Co., of Troy, for
making Bessomer steel. Witherbees & Fletchers shipped
them about 8,000 tuns of the same in this present winter and
spring. The Cedar Port Iron Company of this place have a
new blast furnace nearly ready to blow in; and they expect
to use this same ore for making iron for Bessemer purposes.

WrTneERBEES, SHERMAX & Co,

Port Henry, N. Y.

To the Editor of the Scientific American:

In an article in your issue of May 8. you speak of the

Crown Point ore *‘ from which steel can be at once produced,
without admixture of other ores.” By this the reader will
understand that the pig iron from the Crown Point ore is of
a quality that, by itself, will make first quality Bessemer
steel,
We believe that you will, by inquiry, find that this is not
correct; and while the Crown Point iron can be and is used
for Bessemer steel, it is with a miyture of other irons which
are lower in phosphorus and sulphur. The furnace at Crown
Point is allowed a maximum limit, in its pig iron, of 035
per centof phosphorus, and 023 per cent of sulphur, pro-
portions which are not admissible in Bessemer steel irons
without an admixture of other irons which will bring down
the average of phosphorus and sulphur.

Cleveland, Ohio. H. B. Torrue.

SCIENTIFIC AND PRACTICAL INFORMATION,

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE.

Mr. F. W. Clarke, of Cincinnati, Ohlo, was appointed, at
thelast meeting of the above named society, to make an
effort to obtain a full attendance of chemists, manufacturers,
and others interested in the progress of chemical science, a
subsection of the Association being especially and perma.
nently devoted to that science and its branches. He asks us
to state that the next meeting will bo held at Detroit, Mich.,
commencing on August 11,

RECENT ASTRONOMICAL DISCOVERIES,

The first calculations based on the data obtained by the
transit of Venus observations have been announced by Plri-
seux. Thesolar parallax determined is 8870 seconds, data
noted by the French observing party at Pekin being used.
A telegram from the English eclipse expedition at Bangkok,
Siam, announces success in photographing the spectrum of
the chromosphere, during the recent solar eclipse. Eight
good pictures of the corons were taken.

The discovery of another small planet, No. 144, has been
made by Perrotin of Marseilles.

FAULTS OF COXSTRUCTION IN BATTERY CONTACTS,

Emile Girouard points out that one great obstacle in the way
of ourobtaining cheap electricity lies in the defect of the con.
tacts. The rivets which connect the zinc to the carbon are
often ill made; and after having been in use for some time,
they are corroded all round, and the oxidation prevents the
contact from being perfect. The current, consequently, ia
unable to pass, unless the tension is considerable enough to
overcome the bad conductivity of the oxides. The author
proposes to obvinte these defeots by having all connections,
etc., made of platinum,

0. E. W.says:  The SBOIENTIFIO AMERIOAXN is now in its
thirtieth year; and during the entire time, I have scarcely
missed reading a dozen numbers of it. All that yeu olaim
for it and much mere is true; it cannot be excelled, and ne
other paper of its kind equals it. I want to thank you now
for the thousand usefwl things that I have gathered fom it

dicated in Fig. 2. A glance will show that the results are

spray from the atomiser, it doos not evaporate like earbolic

‘and I hope that its peges may nover bo less. "

P ]




( A my ,23)-“‘875‘]

PRACTIOAL MECHANISM.

BY JOSHUA ROSE,
Noxnzy XX

ROUGIING OUT,

Our worl, being countorsunk, is now ready to be turned
down te noarly the roquired size all over, bofore any ono
part is made to the finished size. The reasons for doing this
are as follows: Upon the outside skin of all metal work, a
tension is produced. In wrought iron and other forged work,
this is caused by the working of the metal by the blacksmith,
or, to a lesser degree, by the rolling mill, if the metal has
boen rolled. In iron, brass, or other castings, it is produced
by unequal cooling after the metal has boen cast, especially
if tho casting has boon allowed to cool rapidly, as, for in-
stance, when the casting has been taken from the mold, as is
commonly the case, while at ared heat. The effect of blows

~ delivered upon forged work by the blacksmith's tools, is not

only greater upon the exterior than upon the interior of the
metal, but is greatest upon that part of the forging which
recelves the most working, and upon that part which is at
the lowest temperature during the finishing process : because
tho blows delivered during the finishing process are lighter
than those during tho ocarlier stages of the forging, and
honee their effects do not penetrate so deeply into the body
of the metal, Then again, on that part of the metal which is
coolest, the effects of the light hammering do not penetrate
#0 deeply; and from these combined causes, the tension is
not equally distributed over the whole surface of the for-
ging, and hence its romoval, by cutting away the outer sur-
faco of any one part, and thus releasing the tension of that
purt, alters the form of the whole body, which does not,
therefore, assume its normul shape until the onter skin of its
whole surface has been removed. While the metal is at
about an even hoat all over, and is abovo a red heat, the
offect of working the metal by forging it is simply to im-
prove its texture, to close the grain, and thus to better its
quality, especially toward and at its outer surface; but as the
tension commences, while and after the metal loses its red-
ness, it is an excellent plan, after forging anything of irreg-
wlar shape, to heat it all over to a low red heat, and to then
lightly file its surface 80 a8 to remove any protruding secale;
then allow it to cool of itself, without any forging being
performed upon it at that heat. This process will nearly, if
not entirely, romove the tension created by the forging.

The tension upon the outer skin of castings is greatest
upon that side or face which has the greatest area in propor-
tion to its length and breadth, providing that the conditions
under which its cooling takes place are practically equal at
all parts, or, on the other hand, is greatost upon the part
which cools the most rapidly, and is in all cases greater upon
iron castings than upon forgings. Itis so great in the for-
mer as to form the most important of all considerations in

Srientific Qmerican,

warping ocenrs depends npon the inequality of the thickness
of the valve In ita various parts (it being always thicker in
ono part than in another), and upon the evenness with whioh
it wan allowed to cool after being cast,

A valyo whose fnoe is scraped up very true will show any
altoration of form much more plainly than one which has
been moroly surfaced with o planer; and the amommt of sur-
faco In contact with the seat belng proportionately large, it
does nol wear away 5o readily, Then, on the other hand,
the valve and seat, whose surfaces have been only planed,
bear or fit together meroly upon the tops of the planer marks,
and the consequence is that, when under steam, the whole
preasure of the steam upon the back of the valve is sustained
by A comparatively very small area of metal, which, thero
fore, abrades and wears quickly away, and thus permits the
valve to bed itself, despite the alteration in the shape of the
valve. To remedy this defect, the valve (or other easting)
should, after it has been planed, be heated to the tempern-
ture at which it will be heated when it is in practical opera-
tion, and should be scraped to its seat 50 soon as it is cool
enough to handle, after which it will remain true. From
what has been said, the importance (in work which requires
to be kept very true) of roughing the work out all over be-
fore any one part is finished will be obvious, since the break-
ing of tho skin in any ono part releases the tension on that
part, whatover be the temperature it is under when in opera-
tion. It is mot practicable, on lathe work, to at all times
rough the work out sll over bofore finishing any part; but
in our present operation, of turning down a plain piece of
iron held between the lathe centers, we are enabled to pursue
that course, and we will therefore commence the roughing-
out process with a graver.

THE ORAVER
is formed by grinding the end of a piece of square steel at
an angle to the main body, as shown in Fig. 67, A being in
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each case a culting edge, B, the point, and C, in each in-
stance, a heel of tho tool. The graver is the most useful of
all hand tools used upon metals. It can be applied to either
rough out or finish steel, wrought iron, cast iron, brass, cop-
per, or other metal, and will turn work to almost any de-
sired shape. Held with a heel pressed firmly against the
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sldes of the graver should not be ground upon the stons, the
end only being ground, in the position shown In Fig. 09, A
being the grindstons, ruoning in thoe direction of the arrow,
B, tho tool rest, and C, the graver.

To cut smoothly, as is required in finlshing work, the
graver s hield as shown in Fig. 70, € bolog the work. The
edge on the end of the graver and botween the coraers, A
and B, of the graver, performs the cutting operation.

By holding the graver in the positions deseribed, and In
various modifications of the same, the work may obviously
be turned parallel, with either round edges,curves, or square
shoulders, and it is possible to turn almost any shaps with
this one tool. For finishing curves, howaver the end of tas
graver (the cutting edge, on the end and between the

- curves, A snd B, in Fig.
Fug. 0. 70) should be rounded‘.
Even parsllel work should
A be fnished by belog filed
with a swooth file while

e yew

the lathe is ronsive at a

bigh speed. As little as
possible should, however, be loft fcr the file 10 do, becnuse

it cuts the softer veins of the motal more readily than the
rest, and thorofore makes the work out o rruo.

For use on brass and other soft metals, the two tp flat
sides of the graver should be ground away, us shown 1n Fig.
71, A being the catting edge for thut side. The strala on

the tool, when cutting soft metals, is comparatively alight,so
that the graver is rarely applied to such wmerals 1o the posi-
tion shown In Fig, 68.

THE HEEL TOOL,

In those excoptional cases in which, for wantof a lathe
having a slide rest, it becomes necessary to perform com
paratively heavy work in a hand lathe, the heel tool should
be employed. This tool was formerly held in great repute,
but has become less useful by reason of the advent spd nm-
versal application of the slide rest. It is an excellsnt one
for roughing work out, and will take & very heavy cut for a
hand tool, because of the great leverage it possesses, by rea.
son of its shape and handles, over the work. A heel tool is
shown in Fig. 72, A being the tool, which is a pece of square
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determining the order of procedure in getting up cast irun
work, especially if it be slight in body in proportion to its
dimensions, or of irregular shape. But even in massive
Dodies its effects are great, as may be instanced in the casting
of cannon. A few years ago, when the cooling of castings g .
received less attention than it does at present, it was found "
that a cast iron cannon made of more than a certain thickness | hand rost (the point being used to cut, as shown In Fig. 68, m‘“’ Sy -
gained nothing in strength by reason of the increase of thick- | A being the work, B, the graver, and C, the lathe rest), it i : 3
ness, because the contraction of the metal, from cooling un- | yurny very true and cuts easily and freely. This, therefore, bar obtel Sorged ok She ekt Sorm | (e Galiing odge. The
equally, caused it to fracture; and it was not until the intro. | iy the position in which it is held to rough oat the work. | " T, | s sy L
d-m.d P S oF opamanViag by A Seal] _ Thedieal of Tha graver, Whish resis wpon the hand rest wooyden handle, B) by aniron strap, C, which is tighten«d by
means for the tendency to cool more rapidly in one part than | should be pressed firmly to the rest, so as to serve as a ful- N evIAEED T e bl T
another (by assisting the cooling of the one part and by re- | crum and at the same time as a pivotal point upon which it which the axisdie ol the AE: 0.0 il ha Ve hasdle,
tanling the cooling of the other) that cast iron cannon of & | may turn to follow up the cut as it proceeds. Tho cutting | /5 5 00 e 0 T Tl il s tapered, 80 that
Inrger sizo than those known as sixty-nine pounders were | point of the graver is held at first as much as convenlent it will firmly ok 1ha:tuso of tha Indhin veh the onttioy edee,
ble of manufacture. In ordinary workshop practice, | towards the dead center, the handle in which the graver is B Toine rosadiad sn Birn ahava. The sect 18 hel 1o oy
"‘::"“"“ tension upon castings is most experienced in | fixod being held lightly by both hands, and alightly resolved |+ % (8 S0 B8 "Ll point, G, with the lett hand,
, and slido valves. As 1o piston rings, the matter | from the right towards tho left, at the same time that the | 04\ "y i i under handle, D, in the right band, the
mﬂn“:n,m R S vl pige ) ven will | handle is moved bodily from the lsft towsrds the right., By ::Iln'l{m ond, :’l. of the handle b.clns' placed Srmly lb’;lnu
o Dy o | e ettt g mvmwlnu'"lxi)mmﬂ’ :rll'“:om:,l' the right shoulder of the operator. The heel, F, of the 100l
strate the practical importance of the subject. the point of the graver will move in a line paralle o

t be placed directly under the part of the work it is ia.
f the Iathe, bocause, while the twisting of the graver et . b B E of the tood belns ke
FACING SLIDE VALVES AND SEATS. centers of $0o 1athe, 4 tended to turn, tho cutting edge, E, of the too! ng kept

handle causes the graver point to move away from the center s to the eat by using the handle, D, as & Jover snd the heel,
There are two methods employed by Wh;:h ‘to boddnl:ﬁ: of the dismeter of the work,the moving of the handle bodily :.I of the tool e ?flcrum. Not much lateral movement
valves to their seats: one is to surface the flat face ‘:;: flat | from left to right causes the point of the graver to approach m-u:1 however, be allowed to the cutting edge of th= tool to
B e ‘:;:l: i up | the center of that dismeter; hence the one movement coun- m.lke. it follow the cut, as it will get completely beyond the
face to fit the cylinder face, which has first E .;‘:nl:dwo'; teracts the other, producing a parallel movement, and at the manipulator's control and rip Into the work. Ustil some
to a surface plate; and the other is to leave the p same time enables the graver point to follow up the cut,using knowledge of the use of this tool has been acquired. it is bet-
marks upon the valve seat or cylinder face, and then to sur- the heel as a pivotsl fulcram and hence obviating the ne.
face the valve face in a plaver, holding it in :uch .lﬁuc::: cessity of an inconveniently frequent moving of the heel of
that the planer tool marks upon the '.l"l lf‘ ‘:l i i. | the tool along the rest. The most desirablo range of these |, 'y gy,
those on the cylinder face When the valve 1s placed in pt;: two movements will be vory readily observed by the oporator, The hoel tool should, like the graver, be hardenod right
tion, and to put it in without any further surfacing than that because an excess in olthor of them destroys the effioacy of out; but In dipping it, allow the heel, F, to be a little the
performed by the planer. It Is ARG that the valve ‘":I the hoel of the graver as a fuleram, and gives It loss power l““'._,, by plunging the end, E, into the water sbout half
wove more easily, and the surfaces wm‘bo in .eh:::dw::ti to cut, and the operator has less control of the tool. way 10 F: aud then, after holding it in that pesition for
tion to wear Mhl,n when the ‘“”.or- o s ShE about four seconds, Immerse the heel, F, also. After again
than when the ool marks are left upon t'l.k holding the tool still for about six seconds, withdraw it from
if, aftor the engine has run for a day, the """"h‘" - the water and hold 1t until the water has dried off the point,
out and examined, it is very often found that ::‘;P;‘; E; dip the tool again, and quickly withdraw it, repeating
surface of the valve ls no longer true and dm Silva in this latter part of the operation until the tool Is quite eald.
seat, and that, although tho surfaco of 'h”:l e valve The object of the translent dippings Is to prevent tbe
: not true, it fits more closely to its seat than docs A junetion of the hard and soft metal from belcg a parmw
1 which has been scraped. The omission of ‘:‘;u":ronlidl strip of metal, in which case the tool Is very lixble to bresk
anly justified upon the plyt that the valve ‘;‘ Bte ansusaly §4 at that fusction. The tool should be so placed m the hsndle
T e T e e T N
when vaive ’ and the °
! back area becomes relieved ; hence the shape of the should by so hold fhat the handle stands with the end. IL
whole valve alters, and it retains this alteration of shape ralsed slightly abeve a horlzontal peaitien, the secessary rake
when cold, and at )] times when subject to a temperature

ter not to forge the top of the cutting e ige, E 00 high from
the body of thetool; since the lower it is, the casier the wol

than that of the steam er other medium through which
tlru'm heated, 1f, hewevor, 1t Is subjested te a higher tem-
, the alteration of its form will, in nearly all cases,

ke placy wo’tuw dogroe, The direction in which this

The handle In which the graver is held should bo suffl.
clently long to enable the operator to grasp it with both handa
and thus to hold it steadily, even though the work may run
very much out of true, For use on wrought iron, the fat

belng given by the angle of the top face, at E. It {s ealy up-
ploablo to wronght iron and steol; but for use en thess
motals, espochully tho latter, it s & superior and valuable

hand tool.



. IMPBOVED SKEIN SETTER,

The machine represented in the engraving is claimed to
{arn An axle to & pattern so as to make a perfect fit, the axle
belng produced in the exact form or shape of the inside of
the skein or pattern used. At the same time the proper pitch
is given to the wheels, all four of which are placed in a
plumb spoke, this being necessary to secure an easily running
wogorn, The apparatus also gives any gather required.

Scientific American,

(May 22, 1875,

Recovery of Salt Solls.

Along the Mediterranean coast of France, there are vast
surfaces of ground that are entirely unproductive. The soil,
however which is of rich alluvium, containg the principles
of a vigorous vegetation; but the presence of marine salt
renders it quite sterile. M. Joannon states that he has sue-
ceeded in overcoming this pernicious feature in the following
simple way: The land is first drained, and dug up to a
great depth (about 20 inches), then covered with fresh

In preparing axles for the machine, it is necessary, first, to
chop off the corners as far back as the skein reaches on the
axle. It is not needed to lay off the axle, as the machine
does this part of the work itself. The skein is next laid in
theclamps as shown,
and one end of the .
bar, A, having a fric- ‘
tion roller attached,
is then placed inside
of the skein or pat.
tern, B. The bar ix
then moved back to
the bottom of the
skein or pattern, by
tarning the crank
wheel, which is re-
presented on the side
of the frame. The
acle is now placed
batween the clamp-
lng flanges, which
are loosened or tight.
ened by the right and
left hand screw, re-
presented in the ¢n-
graving as holding
the axle in position:
snpd the machine is
started by pulling
the handle, whichis
attached to a lever
in connection with a
friction clutch,which
works inside of the
rim of the driving
pulley, C. By means
of & feed screw, the
sliding frame cylin-
der and bar, with
the knife attached at
D, are fed upon the
axle until the friction
roller comes outside
of the skein or pattern.  The machine is then stopped by its
own mechanism, and cannot be again started until the skein
is remioved from the clamps and another skein is substituted
in its place for turning the opposite end of the axle. When
the work is completed, the skein or pattern will fit the wood,
it is stated, with perfect accuracy throughout the length
tumned. The time necessary for fitting the skeins for sixty-
five wagons is said 1o be ten hours, and for fitting the ends
of wagon poles, used by agricultural shops, is one minute
per pole.

The manufscturers submit & number of testimonials from
parties having the machine in nse, in which its working is
spoken of in the highest terms. They also refer to Messrs.
Studebaker Bros., of South Bend, Ind., Brown Manufactur-
lug Compeny, of Zaneaville, Ohio, and a number of
other finus employing the invention. The deviee is
the subject of several patents, the latest dsted August
18, 1874. For further particulars address the Vnion
Foundery and Machine Works, Mansficld, Ohio.

c—
IMPROVED YARN SPOOLER.
Two machines, one for winding yarn and the other
for knitting, both of lmproved construction and pos-
sefsing many valuable advantages, have already been
fdeseribed in these columns ey manufactured by Mr,
C. Tompkine, of Troy, N. Y. We now add a third
device, by the same maker, regarding which but little
explssation supplementary to the engraving is nesded,
Bsits uses, a5 well as Hs simple construction, wili
doubtless be obvious. Tis object in to wind skein yarn
upon spools for the sewing machine, and it 13 intended
principally for hosiery manufactarers who color their
yarn and match the goods. The pulleys are leather.
faced ; and the faws, which hold the wire on which the
spoals turn, are hinged and iaade heavy enough to
eause the apools to move with the pulley face, The
maehine s wounted on legs, 5o ax to be independent
of benieh room. Tt Is automatie, only requiring the at-
sondant (o keep the ends tied ; the reels are light and
sdjustable to different sixed skolns. It is also ealeu.
Iated 1o save the delay eansed to the sewing machine
naer by spools irregularly wound, and the voxatious
bresking of sewing machine needles from the same
eanse; and it saves tlme In gettlog the skein thread
ot ts the spools. The manipulstion of the machine
is & very h?b matter, & child l"h‘ usaally conspe
ent W sttand it

Forther particnlars rmganding the Invention may be ob
tained by sddremsing the manafacturer, as above

A 600D laoquat for phllosophical Instraments is com posed
of aleohol B ounems, gun guttm 3 oaness, gum sandarae #
oanoes, gum eloml 8 Ounces, dragon’s blood 4 cunces, seed
a4 ounces, terre merita 3 ounces, saflron 8 grains, aod
polverized glass 12 ounces.

water, The water filters through and dissolves the salt,

which flows off by the drains. This process is maintained

most of the surface: and (in contrariety to the latter) they
have great tonsion, but small magnetic moment. Suppose,
now, the austral pole of a magnet to appronch. While itis
still distant, it is subject to the predominating effect of the
boreal layers of the bar, and is attracted. But when brought
quite near the extremity, the nustral points gain the predom-
inance and there is repulsion; thus matching Galileo’s wye-
terious stone (which, somehow or other, got lost).

>

Utilization of FPower,
Mr. F. J. Bramwell said in his annual address to the In}
stitution of Mechanical Engineers: ** Do we, in our applica-

with continunous immersion for three to five months, and the

IMPROVED SKEIN SETTING MACHINE

ground i4 then suitable for agriculture. The general practice
of this method, he says, would reclaim for France & whole
department of fertile land.
-
Cuarious Magnet.
In the year 1607 Gialileo wrote to a friend about a wonder
fal magnetic stone, one property of which was that the
same pole would both attract and repel the same piece of iron.
At a distance of fouror five finger lengths, it attracted the
piece, but at a distance of one finger length it repelled it.
He found, on examination, that the piece of iron was mag-
netized steel. In a note to the French Academy, M. Jamin
says he is able to produce the phenomenon in a gnite intelli-
gible way. He mnagnetizos a bar to satoration with a cur-

TOMPKINS' YARN SPOOLER.

rent producing (say) austral magnetism Then with an in

the desper parts
which gradoally removes the bores) layers, and ore long dis
closos the sastral
all over; they make thelr first Appearance at the extremity,

Then hoe dissolves the stee] with ncid,
Now, the Isttar are nol disclosed equally

on the odges and cornors, the boreal layers silll oceupying

tions of power, make
as much use of wind,
water, and waves as
we ought, remember.
ing that their power
may be transmitted to
a distance? Do we re-
sort, to any large ex-
tent, to sources of pow.
crin Nature other than
coal? Is it not the
fact that mechanical
invention has gone
back in these matters
rather than forward?
And do we utilize that
primary source of pow-
er, the heat of the sun,
the current heat from
year to year, making
the most of barren hill-
sides, as it seems to
me we might do, by
planting quick-grow-
ing trees, which, fos-
tered and matured by
the sun, would yield
large quantities of
wood to be used as fuel
fordomestic purposes ?
Are we estimating at
their full value the de-
posits of peat, and are
we not tempted to pasg
by this large store of
fuel because its use is
attended with difficul !
ties? Is it not true
that we use coal in the
most grossly wasteful manner? How much of the fuel goes
up the chimneys of our furnaces unconsumed, in the form of
visible carbon, or in the worse, because less roadily detected,
form of invisible carbonic oxide?” In the face of such faults
and errors, Mr. Bramwell argues that it is the duty of me-
chanical engineers, ‘“by precept, practice, and example, to
do all that lies in their power to cause all to respect and un-
derstand the value of that which they have too long lightly
treated and grossly abused.”

-

The Use of the Mosqulito,

Apropos to our article in answer to an inquiring corres-
pondent on the uses of the bedbug, hore is something which
imparts a value to the winged nuisance which aids and abets

the aforesaid erawling individual in his Macbeth.-like
efforts toward murdering sleep. Dr. Samuel W, Francis
says that itis his ** firm conviction that the mosquito
was created for the purpose of driving man out of the
malarial districts,” and ** that no region where chills and
fever prevail can be free from the pest.”  “Now,” he
adds,** if man will not go alter the warning is given
in humming accents, then the mosquito injects hypo
dermically a little liquid which answers two purposcs
—first, to render the blood thin enough to be drawn up
through its tube, and second, to Inject that which pos
sesses the principles of quinine.”

The difficalty with this roseato view of the mosquito
family is that it imposes upon the propounder the noces.
sity of explaining why it is that, in hundreds of perfectly
healthy localities,the inseots appear In swarms, also why
the fomales alone have boon constituted the biters,to the
exclusion of the males, and why, if the fluid In the pro.
boscis possesses quinine propertios, it hns boen known to
cause ugly uleors. Weo do not propose to accept Dr.
Francis' theory wo bastily, We docline to admit that the
mosquitoes ure of any use sayve to the birds and the bats,
to the Inventors of patent mosquito bars, to that enter-
prising Yankeo who devised an astonishing machine for
capturing them In Immenso quantition and converting
them into manure, and to Professor Mayor, who found
out that they hear with thelr antonom,

- -

Tux expensive part of the Danlells’ battery is the cop-
per plate, the cost of which can be reduced two thirds in
the following manner: Procure sheets of the ordinary
sheot tin of commerce, brighten, and plunge into & vory
weak copper-plating solution, In connection with a vol-

tale battory of a very low quantity, In fiftesn minutes a

vare curront he communicates the certain amount of boreal | tenaclous film of copper will have been d“l““d on the tin.
magnetism, less than the austral, and leavieg some of 1t in | and the plate can then be bent into shapo and used in the

ordipary manner.

A siuverixa powder for comting copper consluts of nitrat®
of silver 30 grains, common salt 80 gralos, cream of tartar
J4 denchims, Mix, molston with water, and apply.
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THE SCORPION FLY,

The return of warm weather and the awakening of the
fosect world are usunlly stmultancous; and onr farmoers and
gardeners are on the alert, ready for battle against their puny
but powerfal ensmios, The enormous fecundity of Inseots
in, howover, somewhat offset by the great appotite for mu
tual destruction which characterizon many spocles ; and some
of the most pestiferous of them are useful, as they frequent
1y destroy myriads of creatures against which human inge
nuity can avall little, The scorpion fly, which we herewiil
Hlastrate, while in Its larval state burrows under the surfaee
of the oarth, and s supposod, with apparent reason, to proy

on the roots of plants: but no sooner does It developo Into a
fly than it bocomes carnivorous, rapaclonsly
devouring any live Insect that it ean eatch, 5
Its appearance reminds us of the dragon fly;
and althoagh it Is not so murderons as that
celobrated muraudor, it does good by de.
stroying tho leaf-rolling eaterpillars which
destroy the folinge (and the vitality) of so
many currant and gooseberry bushes, depo-
siting their oggs In the curled-up leaves, and
#0 enabling their offspring to defy hellebore,
salt, and other foes to their peace.

History carrles back the name of scorpion
fly to the days of Aristotle, who fancied these
fnsects were winged scorplons of diminutive
size. The joints of the abdomen do suggest
a comparison between the two. Other ob.
servers have seen a resermblance between the
shape of the head (in ono species at least)
and that of the horse. We miss the bril-
lancy and lustrous beauty of the oyes so
observable in the drgon flies; but yet these
organs are keen enough in the scorplon fly
tribe. The wings are gauzy, as in the dra.
gon flies, und spotted with shades of gray
and brown, while the forceps at the tail of
the male fly indicates another resemblance ;
this is said to have strength to pierce the hu.
man skin, but we incline to doubt this. The
females, unllke the dragon flies, have an
ovipositor or egg placer, rendered necessary
by the mode In whizh the eggs are deposi-
ted ; otherwise they are equipped ns are their
partners, and they subsist in the same man.
ner, The legs of theseinsects, to which al-
lusion has already been made, are well worth
looking at under a moderate magnifying
power, as they are surrounded with finely
cut spines arranged in rings; while the knee
joints are fringed and spurred, and the ex
tremity of the foot bears toothed claws,
which have been compared to those with
which some spiders are furnished.

The larvee of the scorpion flies are cylindrical in shape,
studded with tubercles, and with short fore legs; the head,
somewhat flattened, facilitates the burrowing operations that
are essential in their mode of life. Having reached maturi-
ty, cach one scoops out for itself a cell, and there becomes a
singularly squat pupa, exhibiting not much resemblance to
tho perfect insect that is to appear from it. It should be
noticed that, if one of these flies is lald hold of, it exe-
cutes such contortlons that some persons are alarmed and

speedily lot it go.

.THE DEATH'S HEAD MOTH.

Among the lepidoptera, an order which includes the but-
terflies and moths, the tribe of sphingina is in
in many ways remarkable. Its specific title is
derived from sphinx, and isattributable to a habit
of the larvie, of sitting with the head and fore-
part of the body mised, in some resemblance to
the well knoan recumbent images of ancient
Egypt. The hawk moth is one of the largest
species of this order.

Another and well known member of the tribe is
the death’s head moth, dark brown in color, va-
riegated with yellow, which has on the back of
the thorax a deep orange mark, bearing consider-
able resemblance in shape to a human skull. This
was once regarded as ominous, and the appear-
ance of many of the moths was taken for a warn.-
ing of an approachin; pestilence. The omen is
certainly portentous, but only to the potatoes, the
larye being very fond of the plant; and the pu-
pwe are frequently turned up in digglog potato
grounds., The moths are very fond of honey, and
will invade beehives to obtain it: yet the bees are
not known to attack them, being apparently scared
by the intruders, who emit plaintive squeiks when
Any one tries to interfere with their proceedings.
Our engraving gives an accarate represontation of
this singular eatorpillar, which has always been
an interesting study to naturalists, and is evident-
ly not unimportant to agriculturists and gar-
deners.

; The Snapper Telegraph Sounder,

A little instrament is sold in the streets of New York city
for 25 ceats, for facilitating instruction and practice in tele-
mh manipulation. It consists of u littlo strip of ribbon
ateel mounted at one end in & soft metal block, indented in
the middle by o hammer and punch, and fitted at the other

tinet snapping sound I produced, which s repeated whon
the spriog Is allowed to resume it normal position, With
the aid of thin Instrument— which is sufficiontly portable to
be earried In the walstooat pocket—conversation can be car
riel on between persons initiated In the use of the Morse
noundaer,

s A —

Tyre Rolls,
M. Dallar, an cugineer of Dusseldorf, has made a new ar.
The rolls are on vertical axes.
The smooth faced roll, which corresponds with the inner
fuce of the tyre, Is mounted on o vertleal arbor, which re.

rangement for rolling tyres

colves Its movement through bevel wheels from a horizontal

METAMORPHOSES OF THE SCORPION FLY.

main arbor turned by a twin steam engine, of which the fol-
lowing are the principal dimensions, etc.: Diameter of cylin-
der, 10 inches; stroke, 86 inches; steam pressure, 81bs, ; re-
volutions per minute, 70. The profile rolls are three in num-
ber, the first reducing the tyre after it has been forged under
the steam hammer, and the two others completing the work.
An arrangement like that adopted in lathes allows of giving
two distinet movements to the three rolls, a longitudinal
movement to bring the roll up against the tyre, and a trans-
verse movement to bring each of the three in succession
into action. The last mdvewent is made by hand with the
aid of a screw to whick a wheel is attached, the transverse
carrisge bearing the three rolls being thus made to slide on

ond with a brass tip. By pressing down the spring o dis-

the great carrisge which has the longitudioal movement,

This latter is mounted somewhat after the fashion of aslide
rest on the lathe beds, and its movement is effected by hy-
draulic pressure brought to bear upon two pistons fixed to
the carrisges which enter cylinders fixed to the bed. One
piston and cylinder, much larger than the other pair, serve
to bring up the roll and press it against the tyre, while the
smauller piston and cylinder are powerful enough to with-

draw it.  When the roll Is not working, the carrisge may be

apparatas Is completed by two pulleys turned 50 as Lo serve
uy guides to the tyre, and the position of which Is regulated
by & hand wheel and screw.

When large tyrow are to be rolled, the number of these
guldo wheels in inoreased. A Lorizontal roll also supports
the tyre.  The apparstus Is said to do Its work perfectly.

.

The Royal Soclety Solree,

The recent annual solrfe of the President of the Royal
Bocloty was very brilliant and successfol. The Royal So-
cloty’s spartments consist of five noble rooms on the upper
floor and two on the ground, and In each a sufficlency of no-
veltios were displayed. In the first were some mo dels, in-
terest in which wax at onee excited by their
simple labels. One of themn wax & model of
Valour's pile driving machine, used in the
construction of the old Westminster Bridge,
which was bailt in 1739 and following yoars
the other was the original machine, construet.
od by Heathcote in 1808, which had the effect
of reduclng the price of bobbin net laco from
five guineas a yard to five pence; apropos of
which a quotation from Lord Bacon was given
on the eard: ““ For upon every invention of
value we erect a statue to the inventior, and
give him a liberal and honorable rewsard.” In
this room two of the prettiest and most in.
structive experiments were shown by Profes.
sor Barrett, namely, the lengthening of a bar
of soft lron within a helix of wire by heat;
the other the remarkable and anomalous
changes which take place in the heating and
cooling of iron wire. Thus, while the iron is
first heating there Is a sudden contraction or
cooling. And so again, when the heat is cut
off, the wire cools a little, and then suddenly
rehieats and glows, afterwards quietly passing
down to a blackness. Now, the notable points
of theso jerks or changes are that the iron, in
the first lostance, loses its magnetism, and in
the last jerk or oscillation regainsit. In the
second room some simple delicate radiometers
were shown by Mr. Crookes. These consisted
of a glass stem supporting a little four-bladed
windmill, carrying four disks, one on each
ond of the four slender glass rays. These

work horizontally, supported by a steel point
on a small topaz, and the radiation of light

from a common candle at some distance away
suffices to make them rotate with great live-
liness, in vacuo in a small glass globe. In
the fourth room was a working model of Sir
David Salomons’ system of automatic railway
signaling. Each engine is supposed to car-
ry a battery and electric bell, and beneath it two metal
wheels, insulated from each other, and pressing down on a
signal line of small rails laid on the centerof the sleepers.
These central signal lines are double, and are laid in block
lengths, one being a front signal line, the other a back sig-
nal line, Op arriving at the termination of one block and
the commencement of the next, one wheel will roll on the
front signal line, while the other will roll on the back signal
line, but at other places the left hand wheel will be free,
Now one wire of the battery and one from the bell are taken
to earth by being simply attached to the engine, the current
passing through the ordinary rails of the permanent way.
If, then, while a train was on one of the blocks, another

moved by means of n ruck sud pinion worked by hand, The

train came on the same block, the bell on the engine of the

following train would ring—a sufficlent warning to
stop and avoid danger. In the principal library, on
the table beside the model of the fine telegraph
ship Faraday, Mr. Siemens exhibited some large
fragments of rock which had been dredged up in
1,400 fathoms, from the ocean depths, in the laying
of the United States cable. Sir Willlam Thom.
son's tide-calculating machines, in the same apart.
ment, however, bore the palm of the exhibition. By
means of the first one, observation of the rise and
fall of the tide is made daily from the shore, and
the facts so sccumulated are the constants, and
form the basis for setting the second or calculating
machine, in which a continuous wire passes over a
sories of wheels placed at various distances, the ro-
sult being that of harmonic motion of different pe.
riods and opochs, by which the year's facts can be
ground out by turning a hand wheel, and recorded
on the paper-earrying drum,

Novel Steam Launch.

During the last fow days some interesting experi-
ments bhave been made with a steam launch belong-
ing to Sir Gllbert Clayton East. The boat itself is
notnew, having been bullt some four years ago by
Messrs. Forrest, of Limehouse, and then fitted with
engines for driving twin screws by Messrs. John
Penn & Sons, the eminent marine engincers of
(iroenwich. Her owner, however, finding that the two pro-
pellors were constantly becoming entangled with weeds, ap-
plied a short time ago to Messrs. Pena to supply him with a
now engine to drive a single screw, as less liable to that in
convenlence. In order to make more cabin accommodation
Sir Gilbert East gave directions that the engines should be
fitted very far back in the stern—so far back, indeed, asto
render the application of an ordinary launch engine impossi
ble—und at the suggestion of Messrs, Penn he decided to
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make use of a new engine recently patonted by Mr. P. W.
Willans (a gontleman connoctod with Messrs. Penn's factory),
“whieh conld bo easily placed in the limited space In the stern.
The work connocted with the fitting of this engine on bonrd
tho bost has just been comploted,

Mr. Willans' engine s constrnotod with threo oylindors,
and the only working parts are three pistons, three conneot-
ing rods, and a threo-throw crank axlo; these are enclosed
jn & cast fron oasing, so that nothing ean bo seen of the en.
gine itaelf excopt the two ends of the axle which appenr
throngh the casing. The eylindors are placed side by sido;
and it is by a systom of porta which connect the eylindors
ono with the other, together with a peculiar construction of
piston, that the piston of one eylinder aots au the slide, and
admits to the nextor third eylindor.  All theso poris meot in
a three-way cock, and by tarning this cock the direction of
the steam is altered, and the engine is stopped or reversed
with marvelous rapidity, It will thus bo seen thatall slides,
eccentrics, link motion,and other complicated reversing gear
are done away with; there is no exposed machinery to eateh
the drosses of people passing, no ofl and groase flying about,
and nono of the other disadvantages which make steam on-
ginoes in small boats so disagroeablo, Besides this, the en-
gine is so simple that it is completely under the control of
any one, and is 5o compact that itcan be lifted in or out of
the boat by two men; twomen can also take it to pieces, ox-
amine every part, and put it together again in less than an
hour, The steam acts on one &ide of the piston only, and as
the pressure is always downwards the engine is porfectly
noiseless, By means of a very simple arrangement the en-
gine is mado to work expansively, and cuts off at § of its
stroke. Though in this particular case more than 380 revo-
lations per minute are not required, yet an engine of the
kind bas been constructed to make 1,000 revolutions; and at
these great spoeds, by allowing a small quantity of oil to re-
main in the bottom of the casing, the lubrication of the
working parts is perfect,and such = thing as a hot bearing is
unknown. The diameter of the oylinders of the engine un-
der notice is 7 inches, the stroke being the same; and with
001bs. of steam and 880 revolutions, the indicator cards
showed a little under 40 horse power. The weight of the
engine by itself is 7 ewt.

No reliable trials of the speed of this boat have yet been
made, but she steamed from Limehouse to Erith, a distance
of thirteen miles, the other day, in 75 minutes against a
slack tide. As the mean draft of the boat is 4 grenter than
it was with the old engine, in consequence of the additions
to the cabins, and as the trim of the boat is considerably al-
tered,it would be scarcely fair to draw a comparison between
the speed with the twin screws and with the new engine.
Many engineers of eminence have inspected the engine at
work,and have expressed themselves greaily pleased with
its arrangement and performance, The length of the boat
is 80 feet, beam 7'4. The engine was made for Mr, Willans
by Messrs. Tangye, of Birmingham ; and Messrs, Penn sup-
plied and fitted the boiler, propeller, shafting, and all other

gear.—Iron.
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CAR AXLES AND COUPLINGS.

We continue below our series of extracts from Mr, E. H.
Knight's ‘‘Mechanical Dictionary,” # selecting for the present
paper & variety of interesting engravings of car axles, and
2 number of railway couplings,

Divided Car-Ade

In Figs. 1 and 2 are represented two forms of divided car
axle. When the axle is constructed of a single piece of
metal, with the wheels fixed firmly thereon, it is subject to
severs torsional strain in turning curves. The outer wheel
has a larger circle to traverse, thus compelling the wheel on
the inner and shorter circle to slip. This torsion of the axle
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Hollowe Divided-Axte.

8 very detrimental, and the slipping of the wheel s equiva-
ont to grinding on the rall, retarding the train. To avold
these difficulties, the sxle has boen made in two parts, ox-
amples of which construction are given in Fig, 1, in which
the uxle is divided at mid-length, the inner onds being sup-
ported in & box or sleeve, and in Fig. 2, which shows ono
portion of the axle hollow, forming & sleeve for the other

Figs. 3, 4, and § are wections, etc.. of & number of car
eouplings. The English coupling, A, Fig 8, i aright and
loft screw shackle, a, on the median line, making & connee-
tion sufficlently rigid to compress tho buffers, b b,  Tho draw

* Pobllstiers, J, B, Ford & Co,, Now York olty,

o

Keientific Amevican.

bar, d, of the coupling ia conneoted to an elliptic spring, ¢,
which diminishes tho jerk of the cara in starting the train.
Some of thess foatures are also found in B, which is an old
form of United States coupling, with buffers copied from the
English, Cand €' are respectively plan and elovation of
the Miller coupling, which connects nutomatically as the

respective point-lieaded hooks come in collision. Thesprings,

keep the hookstogether when connected. The lower view,

, exhibits also the spring buffers, ¢, above the hooks, which
act as fenders to the cars and deaden the blow us the cars
strike against each other when the speed of the train is
checked. The coupling hooks have, besides, springs, d, for
the same purpose.

In Fig. 4, D is a falling latch hook. E has a gravitating

Car. Couplings.

hook provided with aspring, so that it ylelds to the thrust of
the entering link in coupling, On the back of the hook, a,
is a handle, ¢, which is lifted to uncouple the link. F has »
vertically sliding bolt which rises automatically as the link
collidos with its lower inclined portion when coupling, and
then falls down into engagement.
heads, in which the tumbling latch, @, holds up the pin un-
til thrust back by the entering link. The pin, 5, when fixed
for coupling, rosts on the toe of the latch. H H ‘are two
drawheads, in the first of which the pin, a, rests ona ¢liding
Intch, which gives way beforo the thrust of the link, @, »
result slready accomplished in H',
drawheads, in which sliding pistons hold up the link, and

G shows a pair of draw.

I 1 are two mat.

[MAy 22, 1875.

aro pushed back in the same manner as described in the
preceding case, J exhibits a plate to hold the projocting
link, a, in coupling position, and a small slidiog Intch, b,
above, to hold the coupling pin, ¢, which is dropped, when
the drawheads come in actual collision, and thrust in the
Intch. K has aball, @, which holds up the pin but allows

same to fall when pushed back by the entering link,
Fig. b.

&
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In Fig. 5, L has an arrowhead bolt which is grasped be-
tween spring jaws. M has a bar, m, with two slots. Asthe
end enters the drawhead, it thrusts up the gravitating latch,
which immediately falls into the slot of the bar. N is aplan
view of a coupling in which each drawhead has a link which
couples over a horn on the corresponding drawhead of the
other car. O is an elevation of a pair of drawheads, each of
which has a link which may be coupled over a horn on the
other. P has a two-horned tumbler, one horn of which ear-
ries & link, @, which may couple to a corresponding draw-
head, and the other forms a latch for & link, o, proceeding
from the other drawhead.

The Brain Not the Sole Organ of the Mind,

Dr. W. A. Hammond, President of the Neurological So-
clety. recently delivered an address before that body upon
the above topic. The discourse included accounts of the
speaker’s original investigations, and in general advocated
the theory that the spinal cord shares with the brain the
faculties of perception and volition. The following is an
abstract :

Dr. Hommond began by saying that, where there is no
nervous system, there is no mind, and that where there is
injury or derangement of the nervous system there is cor-
responding injury or darangement of the mind, and pro-
ceeded to review at length experiments conducted upon liy-
ing animals, the brains of which had been previously
removed. A frog continues to perform those functions which
are immediately connected with the maintenance of life,
The heart beats, the stomach digests, and the glands of the
body continue to elaborate the several secretions proper to
them. If the web between the toes be pinched, the limb is
immediately withdrawn; if the shoulder be scratched with
a needle, the hind foot of the same side is raised to remove
the instrament ; if the animal is held up by one leg, it strug-
gles; if placed on its back—a position to which frogs have a
great antipathy—it immediately turns over on its belly; if
one foot be held firmly with & pair of forceps, the frog en-
deavors to draw it away; if unsuccessful, it places the other
foot against the instrument, and pushes firmly in the effort
to remove it.  Btill not successful, it writhes the body from
side to side, and makes a movement forward. All theso and
even more complicated motions are performed by the decapi-
tated alligator, and in fact may bo witnessed to some extont
in all animals, The speaker had repeatedly seen the hoad-
less body of the rattlesnake coll itself into a threatening utti.
tude, and, when irritated, strike its bleeding trunk against
the offending body.

Dr. Hammond then proceeded to explain a large number
of experiences under his theory. Ho said that the phenom-
ena of roverio are similar in somo respects to those of som.
nambulism, In this eondition the mind pursues the train of
reagoning, often of a most forcible charncter, but yet so ab.
stract and intonse that, though actioas may be performed by
the body, they have no relations with the current of thought,
but are essentially nutomatic, and made in obedience to sen-
sorial impressions which are not percelved by the brain, In
the case of a person performing on the piano, and at the
same time earrying on a conversation, we have n most strik-
ing instance of the diverse though harmonious action of the
brain and spinal cord. Here the mind is engaged with ideas,
and the spinal cord directs the manipulations necessary to the
proper rendering of the musical compesition. In somuam-
bulism the brain is asleep, and this quiescent state of tho
organ is often accompanied in nervous and excitable persons
by an excited condition ef the spinal cord, and then we have
the highest order of somnambulistic manifestations, such as
walking and the performance of complex and apparently

systematic movemonts. If the aleep of the brain be some-
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what less profound, or the spinal cord less excitable, the
somnambalistic manifestations do not extend beyond sleop.
talking. A still less degree of cerebral inaction, or of spinal
excitability, produces simply a restless sleep and a little
mattering; and when the sleop is perfectly nataral and the
nervous system well balanced, the movements do not oxtend
beyond changing the position of the head and limbs and
turning over in bod, The phenomenn of catalopsy, trance,
and cestagy are also indications of an indepondent otion of
the spinal cord, fnnsmuch ns the power of the braln is not
exercised over the body, but ix either quiescont or engrossed
with subjects which have made a strong impression upon it

Dr. Hammond, in olosing his address, said that he did not
contend that the spinal cord, to say nothing of tho sympa-
thetio system, is, in the normal condition of the animal body,
as important a center of mental influenco as is tho brain,
The latter organ predominates, the very highest attributes
of the mind come from it, and the cord is subordinate when
the brain is capable of acting. But it seoms llogical to deny
mental power to the spinal cord after a consideration of such
experiments and other facts brought forward, and hence we
are justified in concluding :

I. That of the'mental faculties perception and volition are
#eated in the spinal cord as well as in the central ganglia.

II. That the cord is not probably capable of originating
wental influence independently of sensorial impressions—a
condition of the brain also, till it has accumulated through
the operation of the senses.

IIL. That, as moemory is not an actribute of the mental in-
fluenco exerted by the spinal cord, it requires, unlike the
brain, & new impression in order that mental force may be
produced.

Useful Reclpos for the Shop, the Housochold,
and the Farm,

To make perpetual paste—which will remain swoeet for a
year—dissolve a teaspoonful of alam in a quart of water, to
which add sufficient flour to make a thick cream. Stir in
half a teaspoonful of powdered resin and half a dozen cloves,
to give a pleasant odor. Have on the fire a teacup of boiling
water, pour the flour mixture into it, stirring well at the
time. In a fow minutes it will be of the consistence of mush,
Pour it into an earthen vessel; let it cool; lay a cover on,
and put it in a cool place. When needed for use, take out a
portion and soften it with warm water.

A beauatiful ornament for the sitting room can be made by
covering a common glass tumbler with moss, the latter fast-
ened in place by sewing cotton wound around. Then gluo
dried moss upon a saucer, into which set the tumbler, filling
it and the remaining space in the saucer with loose earth
from the woods. Plant tho former with a variety of ferns,
and the latter with wood violets, On the edge of the grass
also plant some of the nameless liftle evergreen vine, which
bears red (scarlet) berries, and whose dark, glossy, ivy-like
foliage will trail over the fresh blue and white of the violets
with beautiful effect. Another good plan is to fill a rather
deep plate with some of the nameless but beautiful silvery
and light green and delicate pink mosses, which are met with
in profusion in all the swamps and marshes. This can be
Kkept fresh and beautiful as long as it is not neglected to
water it profusely once a day. It must, of course, be placed
in the shade,or the moss will blanch and die. In the center
of this a clamp of large azure violets should be placed, add-
ing some curious lichens and pretty fungous growth from the
barks of forest trees, and a few cones, shells, and pebbles.

The following solder will braze steel, and may be found
very useful in case of a valve stem or other light portion
breaking when it is important that the engine should con-
tinue work for some time lopger: Silver 19 parts, copper 1
part, brass 2 parts. If practicable, charcoal dust should be
strowed over the melted metal of the crucible.

A simple method of case hardening small cast iron work is
to make & mixture of equal parts of pulverized prussiate of
potash, saltpeter, and sal ammoniac. The articles must be
heated to a dull red, then rolled in this powder, and after-
ward plunged in & bath of 4 ounces of sal ammoniac and 2
ounces of prussiate of potash dissolved in a gallon of water.

Beeent Dmevican and  Loreign Patents,

Ymproved Milk~Teosting Frocess,

Alvin Middaugh, Sclo, N, ¥.~This consists in heating a given
quantity of standard milk aud a given quantity of each farmer’s
supply to be tested, in separato vossols, to about W* FPahronhelt,
then coagulating the standard and samples, and fnally comprossiog
the undrained and unsaltad curd. The speelfied hoat dovelops the
odors of the impurities, and the quantity of curd or whoy indicates
the water present.

Improved Comblined Cupboard ;l::l nllnln.u g

Marshalltown, lowa.—The object o s Invention
wmwpbwd, pro:rlllon. or milk safe with a sink in such
a manner that, on belng closed, 1t represcnts the appearance of a
oupboard, whilo on bolng openod It furnishes a rogular sink for the
eloauing of dishies, ote, The Invention consiata of u oupboard with
a hinged 11d, construoted us u eink, and connected by n short pipe
with & recoptacie and waste pipo for conveying tho water off,
Improved Hoot and Shoo.

Charles F. Hill, Baltimoro, Md.~This invention relates to cortain
improvements (n boots and shoos ; and It consists {n the combina-
tion with the uppor, the fnsole, and the outsolo of a top sole, do-

without break or incision upon the uppor side, and trimmed
off upon the lower side, 80 08 to loave a rised projecting edge for
the vamp. 3
Improved Plston for Steam Engines, Fumps, oto.

Frans Folbingor and Johann &. Kooh, Vienna, Austrin.w/This in-

vontion relates to platons for steam enginos, pumps, oto, haviog a

of small plstons, which operate t9 expand the paoking ring by

prossure of tho stoam. The dlamoter and number of the small

- may be varled nccording to the prossure and objeot for
m&om Is lutended.

Scientific Jmerican,

RNR = Improved Gas Wreneh.

- Vance, New York oity.—This invention consists in &
key or wrenoh for turning the plugs of gas Pipos In dwellings, oto,,
mmwmymmommwmammm
hemispherieal in shapo, with an inner strengthonlng rib for each of
tho segmonts, into which fts rim s divided by a sorios of notohes,
Tho ribs also strongthen the wrench, and so enablo it to be made
Hght and noat.

Improved Machine for Insorting ¥Wibrous Scrow

I'-;:onlnlt In HMoots and Shoes,

Georgo V. BhefMeld, Now York olty.~This invention conslsts of o
machine for fustenlng on shoo soles, or fastening togother leather
work, ploces of rubber, and other analogous substances, by serews
made of potrified hide or other animal fiber. The machine fs ewsen-
tially a combination of a boring tool for making the holes, also foed-
Ing the work along, If proferred, a scrow tap for cutting the threads
in the holes, a chuck for Inserting the scrows, and cuttors for cut-
ting off tho scrows aftor thoy aro inserted, togothor with
for opornting the sald dovices, It also consists of these In;t;-umm-
talition so contrived that the borlog tool, tap, and chuek move ap to
the place for operating on the work, perform thelr part, and then
move away, while tho work romains In position for work {n which
the fastenings are to be Insorted in curved and {rregular lines.

Improved Chomical Fire Extinguisher.

Jacob B. Van Dyne, Loulsville, Ky.—This inventien relates to cer-
taln improvements in chemical fire extinguishers, and (t consists in
a boliow trunnjoned extinguisher having a swivel joint connection
with a stand pipe, and a trigger and catch device coanocted with an
mm-m;mmquv«umm
ated from any floor. It also consists in the peculiar construction of
the acld vessol, and the means for sealing the same.

Improved Elastic Force Cup.
John S. Hawley, 14 Chambors Street, New
York city, whom address for Information. —
The invention (llustrated herowith is for
cloaring the discharge pipes of wash bowls,
bath tubs, stationary wash tubs, etc., when
thoy become partially or entirely stopped.
A Isarubbercup; B Is a handle of wood; C
Is an fron disk. A scrow passes from the rub-
ber cup to the handle, thus holding the threo
pleces securely together, as shown in the on-
graving. In using this dovico, allow water to
C flow into the bowl or tub to a depth of three
or four inches; the rubber oup is then placed
A direotly over the vent, and the handlo is

foroed down three or four times with a quick
motion. The water bonoath the cup is thus
foreed into the dischargo pipe, with a sudden
impulse, dislodging the obstruction and forelng It through the pipe.
ww through the Scientific American Patont Agency, January

, 1870,

Improved Earth Auger,

Don Juan Arnold, Brownville, Neb.—This consists (n a spiral
flange, provided with a series of V-shaped cuttors, arranged on an
Inclination outward toward the circum ferential edgo of the augor,
the object belng to make the flange take hold of and work its way
into the bhardest soll.

Improved Cotton Bale Tle.

J. J. Holloman, Humboldt, Tenn.—This Invention consists ina
bale tie, formed of a wire having a horizontal hook on one end, and
on the other end, at right angles to the first, a second hook arranged
vertically. This is used in connection with an intermediate plate
baving an aperture thereln, the whole forming a simple, cheap and
reliable tio.

Improved Chemical Fire Extinguisher.

Jacob B. Van Dyne, Louisville; Ky.—This invention relates to cer-
tain improvements in portable wheeled chemical fire extinguishers;
and it consists In the peculiar construction of the acld vessel hav-
ing studs, {n combination with the holder ring baving notehes and
also vertical slota, wheroby the security of the contents of the acid
vessel 18 Incroased and the inadvertent mixture of the acid with the
alkaline solution prevented.

Improved Carriage Bow Rest.

William E. Yeager, Lawrence, Kan.—This is a rest for the back
bow of a carriage and buggy top, which consists of an arm fixed on
the pivot of the bow prop, 5o as to be supported thereby when pro-
jecting back horizontally, and baving at the rear end a groove into
which the back bow falls near the top, 5o as to be supported and at
the same time sustained against lateral play. The arm is made ca-
pable of swinging upon the pivot to a certaln extent, and it is con-
nected to the bow by links so as to swing up with It, to avoid pro-
jecting buckward whon the top fsup. Itis provided with lugs on its
hub, to be hold by a stop on the pivot in the horizontal position,
and in the vertical position also.

Improved Lock for Pocket Books,

Bart M. J. Blank, Jersey Oity Hights, N.J.,, assignor to Charles
Kohlmann, Now York clty.—This is a small lever plate, which is
pivoted to the flap-olnding frame of the pocket book, and provided
with a recessod lower part, that enters and locks tonnce::lphle
attached to the pocket book, and defines the motion of lever.
By swinging the lever to elther side untfl stopped by the binding
frame, the hook s placed in the direction of tbe slot, and at the
same time released thorefrom.

Improved Frocoss of Manufmcturing Ammonia,

Parnham Maxwell-Lyto, Parls, Franoo.—This Invention relates to
an {mproved proocoss for the manufsoture of ammonia, and It con-
sists In combining a triad or pentad clomoent with o roadily oxidizn-
ble elemont, 80 W4 to form an alloy of tho two, which shall bo of a
spongoous oharmotor to present increased surface. This sald alloy
{s subjooted to a modernte degree of heat In a closed chamber, and
a mixture of nitrogen and hydrogen (ora hydrogen compound) is
then passed over the alloy, which produces, under tho Influences of
hoat and chomical aflinity, & combination of nitrogen and hydrogen
to form ammonia. An alloy of antimony and sodium or potassium,
for fostanoe, which decomposes water at onrdinary tomporutures,
and rapidly at tho bolling heat, is of thiy nature,

fmprovod Wagom Sont Fastoning.

Charles Dixon, Woodsport, N, Y.~This Is a strong and durable
fastening for attaobing seats to wogons, sloighs, and othor vehloles,
and it conststs of u wain plate with perforated lugs for tho balt of
the olamping ploce, that is firmly socured by an (ncline and shoulder
of the upper lug, In connsotion with a reocossed cam.shaped lover,
tho required position of the clamping plece being obtalned by a pro-
Jooting shoulder of tho samo sliding fn a recossed part of the lower
supporting lug.

Improved Pooket Wook !nu-l::d. ’

Morris Rubens, Now York alty~=This 1s an lmpro means o
looking the hinged jaws of pookot books, elyar ouses, oto, Each jaw
{s provided, noar ita oenter, with ‘a clasp that Is soldered, so as to
project toward tho other Jaw, binding on If, and producing thereby
a double fastenivg, Tho olasps aro made oconoave on the under
side, &nd are provided with projecting knobs or buttons, which

serve for tho purposo of openlng tho frame by prossing with the
fingors ngniust thom in opposite directions.
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Improved Side-Bar Wagon.

Epbraim Boper, Now York city.~A bolster mounted on the hind
xlo Is used instead of the spring commanly employed for the sup-
port of the side bars, and to serve, at the samo time, for a truss to
#tiffen the nxlo. The C spring, by which the side bar is attached to
the bolster, Iy arranged to extend undor tho bolatar, and up behind
l.t;:‘:,d over the top to the point of connection, so as to sconomize

; i Improved Barrel Moop,

wopold Well, New York ecity,~This Invention rolates to s mode
of fastening bands or hoops on barrels, onaks, kogs, orsn:locoul
packages, and consists in a hoop having a cross-slotted wide end to
roceivo a narrow end, both ends belng locked together by reversed
lips rising from opposite sides.

Improved Rallway Rall Support.

Samuel L. Porter and Duane Pock, Rooholle, TIL—The main ob-
Joot of this Invention is to so confine the ends of the rulls that the
usual fish plates will be dispensed with ; and Itoonsists of & bed plate
haviog two strong ledges cast thereon, In combination with acast
Iron block and koy and a set scrow, the latter passing through a
ledgo, and holding the key in place. It also consists la orifloss
through the top of the bed plate for the admission of serow nuts
and bolts,

Improved Bedstoad Fastoning,

Wyly Merritt, Atlanta, Ga., assignor to himself and M. T. Castle-
berry, of same place.—The {nvention conssts of a fastening plate
contrived with a curved T head, which entersa curved undercy
mortise {n the post, and bolds fast by the head without screws or
bolts. The plate has a cylindrical enlargement, which eaters a
round bole at the bottom of a slot in the end of the ruil, and holds
it without screws or boits, and without roquiring the attachment
of a special plece to the rafl.  The novelty lies in the contrivance of
the fastening in one piece, and in the coutrivance of the form so
that the slots or mortises for connecting 1t to the post and rall mny
be quickly made by revolving cutters.

Improved Steak Brolling Pan.

David Burrel Smith, Bastrop, La.—~The objoct of this invention Is
to provide an improved device for cooking steak and other meat,
by means of which all the flavor and julces of the meat are pre-
sorved, the tendency to burn obviated, and the meat cooked free
from ashes, and without the taste of smoke. It consists in two
symmetrically shaped pans containing griddles, which pans, when
placed together, fit tightly to form a closed chamber and hold the
moat between the griddles in the center of tho chamber, tho puns
belng detachably counected by means of a curved lip and an exton-
sion at one end, and the two handles which are grusped together at
the other end.

Improved Sliding Boneh Vise,

Plerre Relnbold, San Antonlo, Tex.—~The object of this lnvention
Is to confine a plece of lumber of any length by pressure on its two
ends instead of on its sides, for the purpose of holding the same
while being dressed. It consists of a frame containing a sliding car-
ringe, which is operated horizontally by a screw. This sliding car
riago has an adjustable portion, which, being provided with a ver-
tical scrow and a guide rod, is capable of vertical adjustment above
tho table.

Improved Sash Holder.

Thomas Walker, Pleasantyille, Md.—The object of this lnveation
is to provide an improved fastening for window sashes, for the pur-
pose of maintaining the same in any desired position. It counsists
in a bolt which is screw-threaded at one end, and provided with an
adjustable friction pad, and pivoted at the other to a short crank.
Said bolt carries a washer, between which and the friction pad, and
surrounding said bolt, is a spiral spring which forces the pad against
the edge of the sash to hold it in the required position, and the crank
is rigidly attached to a shaft terminating in a knobd, by means of
which the device is operated.

Improved Flow,

David Burrel Smith, Bastrop, La.—This invention relates to cer-
tain improvements in plows; and it consists in the peculiar con-
struction of a subsalling device, in which an adjustable foot cuts
a straight Mne through the hard pan below the plow, which, wihile it
meets all the requirements of a subsoller, lightens the draft, and
enables the detachable device to be used (o front of the plow for a
coulter.

Improved Evaporator for Saccharine Liquids,

Thomas Scantlin, Evansville, Ind.—The primary objects of this in-
vention are first to construct an evaportor consisting of a series of
pans, all communicating one with another, without the use of solder
or rivets; and second, to provide for a continuous side passage by
which one pan of the serios may be made, at will, to communicate
with any one or more of the serivs, whothor adjacent or not. To
theso ends, the evaporutor I3 composed of a serios of metal pans
and communicating open sido passages or channols, the latter
belng provided with sliding valves, stoppers, and plugs, so that the
liquid may be conducted from any pan of the secies to an adjacent
one, or past an adjaceat one to another which is remote in the ser-
fes, and thereby the contents of tho several pans may be kept sepa-
mate, or commingled more or loss, a8 required, or according as the
beat varios in intonsity in differcnt parts of the furnace.

Automatic Governor for Mot Alr Furnaces,

Solomon Kepuer, Pottstown, Pa.—The object of this nveation s
to provido an automatio or self-regulating governor for hot alr fur-
naces, in which tho blast of hot ale is mado to regulate tho dmft to
the fire box, or from the combustion chamber of the furnace. It
consists in n pivored lover provided with o valye snd damper so ar-
rangoed that, as the valve 15 moved by tho blast of hot air, the dam.
por opens communjeation from the outer alr to tho fire box or
smoke pipe, and by diminishing the draft correspondingly reduces
the generation of heat in the furnace. The lover s graduated and
provided with a balancoe welght, by means of which the sensitive-
ness of the device may bo regulated.
Improved NonsExplosive Lamp Collar and Filler,

James A. 8. Hanford, Chloago, Ll—The object of this Invontion
{8 to obviate the danger attending the explosion of the sccumulated
gun or oll yapor [n tho body of the lamp; and It conslsts tn the com-
bination, with an ordinary lamp collar having slde poerforations, of
hinged stoppers, whioh act us safoty valves in tho event of an ox-
ploston, and also afford a means for flling the lump while {t is burn.
{ug, without danger, The fnvention also conslsts o & supplomental
collar provided with the above devices, which sald collar s socow.
threaded, so a8 to bo Interposed botween the eollar and burper of
any ordinary lamp, whereby tho advantagos of the lovention are
avatiablo tn all kinds of lamps without alteration or injury,

Improved Thill Coupling.

Alfred W, Forwood, G Ky ~An adjustable box Qlls the
space botween the jouroal and the olip, and s fitted lnto the jack,
Tho forward side of the box is made & balf elrele to recelve tho
Journal, while its rear side bears agalost the ollp, The arm onrves
from fta upper slde back over tha olip, and near its end is an adjust
ing sorow, When the draft pin becomes worn and the conneotion
Joose, so that the thills or pole ruttle, the sot sorow Iy turned down
whioh throws the arm up, aud consequontly the olrole forwand, so

that the box fits closely to the journal,
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lot socond hand Machinists
~ Send for lat, I, ). Ehearman, 45 Cort-

andt Btreet, Now York,

Agr Farm Machinery, Soods,
Mn. g ey

‘Microscopes, from 50 ots, to $50, for Sclentifie
‘and home

Frientific

Auwerican,

(May 22, 1875,

Address MIlo Peck, New Havon, Conn,

The “Bolentiflo Amoronn ' OMoe, Now York, ia
fittod with the Mintature Klnotrie Tolesraph, 11y touehing
1ttle buttons on the desks of the managors signals are sent
1o porsons in the yarfous departments of the establish-
ment, Cheap and eftective, Splendid for shops, ofloes,
dwaliings. Works for any distance. Price 86, with good
Bettery. F. O. Beach & Co., 34 Cunal St New York,
Makers. Send for tree fllustrated Catnlogue

Bmall Tools and Gear Wheols for Models. Lin
froe. Good & Wi . B Cornhill, Doston, Mass,

Amusement. Magaifying
Boy Giasses, Telescopes, and Lenses. Irice List free,
MoAllister, M g Opticlan, 83 Nasan 8., New York,

00 Tinners and Grooors should manufactiuro
and soll the A, A, Wileox Patent Self-Sealing Pruit Can,
Xo wax, nosolder used. State and County Rights for
Sale. For particdlars, addrem A. A, Wicox, West
Meriden, Conn.

For Sale—Two recent U, & Patents for improve.
ments on Dental Laboratory spplisnces  Address C. D,
Cheney, Canandalgua, N, Y.

Bollers and Engines manufsotured especially for
the trade. Send for reduced price lst, Erle City lron
Works, € Cortlandt 81, New York. 4

Hydrant Hose P, and Serows, extra quality,
very low. Send for prices, Malley, Farrell & Co., Plitts-
bargh, Ma.

Manufscturers of Chlcory Root Cuttors, ploase
sond thefr Clrculars to M. O, I, O, Dox 34, Stoek-
ton, Cal.

Hydmulic Elevator makers, send circulars to
Bowditch & Co,, Waterbury, Conn.

A Valuable Patent on Saw Mills, just fssued: will
weoli part of the U. S, and the entire Canads right. ¥ E.
Town, 151 Broadway, Now York,

American Metaline Co., 61 Warren St.,, N.Y. City.

% H.P. Engine and Doller Wanted, Address G,
L. K. Livingston, Troy, N, Y,

No good mechanic can afford to be without the
Mghining Screw Plate. Dies are perfectly adjustable;
wear doos not spoll them. Wiley & Rossell Manufacta-
riag Company, Greenfield, Mass,

The Philadelphia Scientific Journal says that
““Messry, Geo, P. Rowell & Co,, of NewYork,are 20 well
sad exvensively known all over this continent, that to
same them and explaln the nature of thelr business
would be superficons. No Newspaper Advertising
Agency has ever displayed more esergy aed skill In the
transaction of this delleato and tact-requiring business,'*

For price of small copper bollers to drive small
stoam engines, address, with dimensions, and onclose
stamp to Geo. Parr, Buffalo, N, Y.

Situation wanted by an Engincer of Stationary
Eagine. Address W. M. Barhaus, Darrytown, N. Y.

Hotehkiss Alr Spring Porge Hammer, best in the
warket, Prices low, D, Frisbie & Oo,, New faven, Ct,

For Solld Wrought-tron Doama, ote, soe adver-
Heemont, Address Uslon Iron Mills, Pittsburgh, Pa. for
Iithogrph, &e.

Bpinning Rings of a Superior Quality —Whitins.
ville Splaning Ring Co., Whitinaville, Mass.

All Frult-can Tools, Ferrmoute W k's, Bridgton,N. J.

Wash Stands, New Styles, Marble Tops, can bo
ased In any sltustion. Prices very low, Send for a cata-
logue, Balley, Farrell & Co., Mitsburgh, Pa,

For best Prosses, Dies, and Frult Can Tools, Nliss
& Willlams, cor, of Fiymouth and Jay, Brooklyn, X, ¥,
Moohanioal Expert (n Patont Cases. T. D. Stetson,
T Murray 8t New York,

For Solld Emery Wheels and Machinery, send to
wio Union Btone Co., Boston, Mass. , for ¢ireular,

A otes b hevies

J. G. B. ought not to remove the canceling
ink from postage stamps, as it may lead to fraud.
~G. 8. oan cleanso his Iron for galvanizing by
using the dip desoribed on p. 107, vol. 3L—J. P.
MoC. can clean shells by following the directions
on p. 122, vol. 27.—J. M. C. will find directions for
oaschardening on p. 202, vol. 31— F. E. can deodor-
1ze butter by following the directions on p. 119,
vol 30.—F, W, K. can use rubbor varaish for ma-
king waterproof cloth, See p. 11, vol. 82D, H,
oan sepamate silver from lead by the method de-

scribed on p. 138, vol. 3.~G. M, will fipda formula
for thickness of a bofler on p. 165, vol. 32, Read

Camus on the * Teeth of Wheels."—R, R, B. ought
to know that no {nstrument can possibly point out
where gold, silver, lead, ete,, lie burled in the

earth,—J. T. C. can dissolye pure rubber In ben-
zne, naphtha, or carbon bisulphide.—D. can re-
move stains of {ron rust from fabrics by the meth-

Pook's Patont Drop Press, Still the best in uso,

Wooden Ware Patent for Sale. 247 N. Y. P.O.

Grindstones, 2,000 tunsstock. Mitchell, Philn., Pa.

Lathe Gear Cutters, Wm.P.Hopkins Lawrenoe, Ms.

The “ Catechism of the Locomotive,” a book of
€2 pages, 20 engravings, fully describes the theory, con-
struction, and management of American Locomotives,
Price, post-pald, §2,00. Address The Raflroad Gazette,
% Broadway, New York,

For 13, 15, 16 and 18 Inch Swing Eogine Lathes,
address Star Tool Co,, Providence, B. L.

Wanted—Machinery for splitting out or riving
Pipe Staves @ inches long, 3 to S inches wide, and 1%
foch thick, from White Oak Timber, for the New Orleans
market. Address Geo. G, Hughes, Jackson, Teun.

Mills for Flour & White Lead, Colol
Piack, Priotiog Ink, &¢, John Ross, Willismsburgh,

Telegraph and Electrical Instruments and Bat-
eries, cheap. M. A, Buell, % Bank St., Cleveland, O,

Models for Inventors.—H, B, Morris, Ithaca,N.Y

rs, Ivory
N

od given on p. 170, vol. 27.—H. Il can fasten loath-
or to wood with marine glue. Seo p. 252, vol. 31.—
J. A, W. can fasten chromos on thin canvas by
following the directions on p. 01, vol, SL—A. A,
will find directions for separating aluminum on pp.
o1, 116, vol. 32.—R. McA. oun exterminate cock-
roaches by using the recipe on p. 48, vol. 8L.—A.
K. should consult Kllstel on the * Nevada and Cal

Ifornin Processes for Gold and Sllver Extraction."”
—W. A. P.can galvanize his iron articles by the
method described on p. 346, vol. 8L—I. G. will find
a recipe for a bair stimulant on p. 843, vol. 31.—G.
E. K. Jr. will ind dircctions for making a black
walnut stain on p. %, vol, 82—@G. C. H.can make
window glass opaque by the method described on
p- 264, vol. 30.—T. H. L. can utilize old rubber by
the process described on p, 344 vol. 20.—J. 8. F.can
filland polish his black walnut furniture by the
method described on p. 315, vol. 80, and 847, vol. 31,
~W. C. can render wood fireproof by the process

Three Second Hand Norns Locomotives, 16 tuns
each; 4 1. S5 inches pange, for sale by N, O. & C. B, B.
Co.. New Oricans, La,

1, 2& 3 H.P. Eagloes. Geo.F.Shedd, Waltbam Ms.

Boult's Pansling, Moulding and Dovetalling Ma-
chine Is 8 commplete success. Send for pamphlet and sam-
pleof work. B. C. Maeh'y Co., Battle Creek, Mich,

Saw Yo the Saw 7—8$1,000 Gold for Hand Sawmill
to do same work with no more power Expended. A, D.
Cohu, 197 Water St,, New York

For best and cheapest Surface Planers and Unj-
yersal Wood Workers, add: Hentel, M. daut & Co.,
Haml to3, Ohlo

Diamond Carbon, of all sizes and shapes, for
drilling rock, sawing stone, abd tuwmning cmery wheels,
also Glaxien' DL ds. J.Dickl 64 Nassau St, N, Y

The Baxter Steam Eagine, 2 to 15 Horse Power,
Simple, Fafe, Durable, and Keonomical,
*“The Best are always the Cheapest.'’

Over One Thoussnd In use, giving cntire satisfaction,
Address Wm. D. Russoll, 15 PPark Place, New York,

Bugpines, 2to 8 H.P. N. Twiss, New Haven, Ct.

Agenta.—100 men wanted ; §10 dumly, or salary-
selling our pew goods. Novelty Co., 30 Broadway, N. Yy

Thomas's Fluld Tunnate of S8oda never fafls to
remove Healo from any Bteam boller; It removes the
scale-prodacing material from all Kinds of water ; cannot
tnjurs Boller, as It has 1o effect 00 Lron ; ssves 2) times ity
©cost buth in Facl and repaies of Boller; lncreases steam-
fng capacity of Boller; has been tested In bundreds of
Boliers; has removed Dusbels of Bcales In single cases,
It 1 In Barrels 30 1b., % Dhis, 250 1b., ¥ Bbls, 135 1h,,
Price 10 centa per 1b,, lesa than I{ price of other prepars-

Genuine Conoord MQ—MM(:MHG;N.".

$3.50.~The Tom Thumd Kloctel
Telegraph, A compsct working Tolograph Anpumu?
for sending messagos, aKIng magneta, the slectric light,
#iving alarms, and various olher purposes, Can b put {n
by suy 14, Inclades buttery, koy, and wires,
packed and sent o all parts of the world on recolpt
prics, ¥.C. Beach & Co,, 346 Canal 8t,, New York,
Prossos and J now and sccand
. Lates wod Machinory for and Dufing
Motals, K. Lyon, £0 Graod Preot New York.
The

Loster Oll Co,, 183 Wator 8t., N,Y.
Py X Exclusive

il

dotalled oo p. 280, vol 28,

(1) P. C. askas: What is the chemical reac-
tion resulting from the adding of tartaric acid af-
ter bicarbonate of potash is added to butter? A.
Carbonate of potash, being an alkall, neutralizes
the lactic and buatyric and other acids in the man-
cid butter, but the excess of alskali used has a
burning taste. The tartaric acld added decom-
poses tho potash salt, liberating carbonic acid,and
the resulting tartrate of potash does not offend
the sense of taste.

(2) 8. R. asks: 1. For what particular pur-
pose are lime and chalk used (o the composition of
soda glasa? A, The addition of lime to glass di-
minishes (ta fusibllity, while (t increases (ts luster,
but the addition of an excess of lme is apt o
make the glass milky when cold, although it may
be perfoctly elear whilo hot. 2, What is the pro.
coss that has been patented by a Frooch gentlo-
mun foradding strength nnd clusticity to theglnss?
A. The ngent of M. Bastle, the Inventor, lately ex-
hibited specimens of the glass at the office of the
SCreNTIvIC AMERICAN, New York, and subjected
the same succegifully to the most remarkable tests.
The process for treating the glass has not yet been
made public,

(3) H, B. W. asks: How is rubber melted
#0 that It can be run Into molds? A, The rubber
Is simply rendered soft by passing botween roll-
ers heated by steam, In which state it is pressed
luto the molds.

(1) M. H. K. asks: What are the cheapest
and best chemicals known, to be mixed together
for use as n freezing mixture? To what degree
Fuh, will they descend, and what are tho proper
proportions to mix and use ! A, One of the bost,
and one of the most cconomienl, is the solution of
sulphato of soda in commercial hydrochlorio acid,
Pour b parts of the ncld upon 8 parts of the salt
roduced to powder; the tomperature may thug be
rodaced from 50° to 0%,

(6) G, B. K, Jr, asks: How can I remove
ofl stains from marblo? A, First rub with bon-
zing or turpentine, and then cover with powdered
ohalk or pipe clay and keop Ina warm place for
some time,

(6) E, M. D. asks: What kiud of clay should
I use to make crucibles? A, You do not state for
what purpose you Intend to use your crucibles,
Weo annnot give definito diroctions unless we know.,
In order to render cructbles capablo of withstand.
Iog groat variaton of tomporature, soveral mib-
stances are used : sand, fint, fragments of old cru-
eibley, black load, and coke nre used for this pur-

pose. The most refmaotory crucibles are those

made with pure clay, or such as contalns little or
1o oxide of iron and Is free from calearcous mat-
tor, The best clays contain tho most silica, yot
oruolbles of pure olay aro not absolutely infusible;
and in the high tompemture of a biast furnace,
they sometimes soften so much as actually to fall
Into u shapoless mass., This defect can be some-
what remedied by mixing the clay with graphite
or coke; eithor of these substances form a kind of
solid skeleton, which retains the softened clay and
prevents its fulling out of shape. T

(MW F. H & Co. say: We have some
loathor lined with blue clothsuch s is used for oar-
rage curtalng, The color of the cloth Is blue, and
Itrubs off. Can the color be made so as not to
come off by applying a solution to it? A. Try
dipping It into a solution of India rubber in naph-
tha,

(8) A. C. J. asks: Are the numerals and
punctuation marks commonly used in telegrapby 7
A. The numernls are, but punctustion marks are
not very generally used, except the full stop.

(9 8. 8. W, asks: How long should locust
soods be bolled before planting? A, Take threo
times as much water as you have soed, by measuro,
Boil the water, and pour it bolling hot over the
seods and lot them sonk till the next day: then
plant them, The plants are as tender ns melons,
and the least frost will kill thom, so do not plant
toooarly, Some of the plants will have thorns,
and some not ; save the thornless ones to plant for
shade trees;the rest you can use for hedges or throw
away, for they are too disagrecable to keep in a
clvilized community. Both the thorny and thorn-
loss plants are perfootly hardy, require no shelter
aftor the first start, and are about the safest tree
to trmngplant (at any nge) that grows in this lati-
tude; while their follage and peculiar growth ren-
der them elmost indispensable where variety is de-
sirable.—H. H.

(10) W. Y. asks: What tools does a man
neod to run a small engine with? A, A hammer,
an assortment of files, a flat chisel, a cape chisel,
sorupers (36 round and flat), n stralght edge, an ns-
portmoent of wrenches, a sorow driver, and a belt
punch,

(11) F. W. asks: In manufacturing our
common red brick, {8 there any way of coloring
them, elther by glazing or mixing, to produce some
pleasing tint, without adding materially to the ex-
pense? A, This can be done by facing them with
& coloring preparation, as is now done in the case
of encaustic floor tiles, but not without consider-
nbly enhancing the price.

(12) W. R, H. asks: How much greater is
the resistance of the ordinary raflroad rafl, made
of wrought iron, than that of & rall of the same
sizo nnd length of Bessemer steel und of malleable
cast iron, respectively, In respect to resisting the
shocks or strains of locomotive or car wheels
when In motion? A, The steel rull Isabout I'5
times a8 strong as the wrought iron one, within
the limit of elasticity. Malleable cast iron is not
well suited to resist shocks.

(18) H. R. T, asks: Which is correct, “buhr
stope "' or “burr stone®” A. Doth are correct, but
¢ bulir stone " is the more usunl way of writing it.

(14) R. C. M. says: I am putting in two Sx
10 engines, to run together, and I wish to use cis-
tern water, If Iexhaustinto afour inch pipe, ex-
tending from the cistern upward, and keep a small
stream of cold water running through it from the
sccond story, 10 feet above the engines, will it con-
donse the most of the steam? A, This plan will
not answer. Your best plan would be to usea
proper condenser. 2. How will I get most power
out of two 8x10 cylinders, coupled rigidly together
or run independently and connected with one line
shaft with belts? Part of the time I shall use only
one oylinder for light work. A, It would no doubt
be better to run them Independently,

How can I ascertain the number and claims of
npatent? A, Either by making a search of the
records, or engaging some one to do it for you.

(15) A. A  asks: I have a steam heater of
the following capacity, and desiro to know what
pressure it will stand without bursting. Itis 18
inches long, 14 inches wide, 236 Inches deep and 3%
ingh thickness of the iron,  The boller pressure is
46 1bs, Tho pipe that e s with the heater is
9% of un inch in diametor, and s about 60 feet in
length, The exhaust pipe is 3¢ Inch in diameter,
and is not quite free. A, Under the conditions
stated, the heater will have sufficient strength.

(16) D. nsks: Can the area of an octagon
inside of a circle be ascertained with mnthematical
cxnctitude, if the diameter of the clrele be known?
A. Yos. It Is composed of elght equal isosceles
trlanglos, of which two sides and the included
angle are known. The two equal sides are each
equil to the radius of the clronmseribing clirele,
and the Included angle 18 4 of 300, or 45,

(17) C. C, asks: In your issue of April 17,
1875, In noswer to the following question: * At
what power would you mte an engine that is 8
inches bore and 15 Inches stroke, running at a
speed of 20 revolutions with 80 Ibs, steam ™ : you
sy : At about 12 horse power, By what formula
do you caleulate this? Do you moean that the real
offoctive power of an engine under these condi-
tiond 16 12 horso power?  According to Roper's for-
mula, ny well as Haswell's, 1 should fHgure it at 36
Lorse power, with (say) 10 per cent off for friction,
making about 32 horse power, A, Wo do not con-
sider that cither of these rulos glves very correot
results. Our answer was based on s porsonal
kpowledgoe of the actual porformance of such en-
goes, The answer reforred (0 offective horse
power, It s quite true that the rules you men-
tlon will give you true results, If thoy represent
tho conditions of sotaal praotico; but in general
thoy do not,

(18) J. W, asks: How many inches from
tho fulovum must a ball of 1236 1bs, welght hang to

&ive B0 1bs, pressure on the squiare inch on u safety

valve 15 Inches in dinmeter, the valve boing be

tween tho fulerum and the bull, with Its center
134 Inches from the fulerum? A, You oan work it
out for yourself by the ald of the following rule ¢
Multiply together: (1) The pressuro of steam, the
nron of valve, and the distance of conter of yalve
from fulerum. (2) The weight of the valye, and
the distance of its center frow the fulerum. @)
The welght of the lever, and the distance of Its
centor of gravity from the fulerum. (4) Add to
gother the products obtained by 2) and @), and
subtruet the sum from the product obtained by
(1), (8 Divide the difference by tho weight of the
ball,

(19) C. H. D. asks /1 enclowe you & photo
graph of a windmill which Is erected on an emi.
nence near York, Pa. It was bullt In 1590 by an
ingenious German, and bas been regarded as a ou-
riosity, being the only windmill for many miles
around. The salls are rot constructed on the
principle put forth in your recent article on wind-
mills, but bave a uniform inclination to the plane
of revolution. They seem, however, to be vory of-
ficleot, and I am informed that the power varios
from 5 to 10 horse power, according to the velocity
of the wind, the sails being 3 feet wide, and the di-
ameter of the wheel 25 feot.  The shaft is inclined
to the plane of the horizon at an angle of about 6*
and Is armnged to swing around a vertioal shaft,
when the wheel is shifted to face the wind. The
power s transmitted by a pair of bevel wheels,
and is utilized for crunching bones. This windmill
Is 0 model of workmanship and utilizes a power
which is certainly cheap. A. We have no doubt
our readers will be interested in thix account; for
while it Is probable that a wheel constructed with
the proportions noted in our recent article would
be somewhat more efficient, this s a Httlo simpler
to construct,

(20) P. F. asks: In a cylinder 6 feet high
containing 6 cubic feet of air, how many Ibs.
pressure on the piston will be required to compress
the air into 1, 2,3, 4, 5 feet of volume respectively
A, If the temperature Is constant, the pressure
varies inversely as the volume,

(21) L. H. R. asks: 1. Can yon explain the
principle of the gyroscope? A: It may be ox-
plained generally on the principle that, though the
foree of gravity is constantly ncting down
there are other forces with which the force of
gravity is resolved. See p. 91, vol. 8L 2. Was
there a marine governor built some time ago upon
that principle? A. There have boen several.

If a locomotive engineer be called upon to stop his
engine as soon as possible, would it be advisable to
shift the eccentric, thereby causing great resist-
ance at every stroke, until the engine has stopped ?
A. Itwould be better to shut off the steam, und
apply the brakes.

(22) J. W. H. asks: What is the difference
In strength between an fron and a steel shaft, 434
inches in diameter? How far will it spring with-
ont breaking, being 3 feet long between boxes?
A. The steel axle will be about twice as strong. It
would not be advisable to strain the shaft so asto
spring it sensibly ; and, though it might not break
at once, it would take a constantly {ncreasing set.

(23) M. P. 8. says: We have a 60 horse
power horizontal return tubular boller,set in brick
in the usual way. Length is 15 feet, diameter 54
inches, and there are 5 three inch tubes. At rear
of boller is a combustion chamber, 3x5 fect, and
the chimney is on one side, at front of boller. The
heatl passes under the boiler, returns through
tubes, and passes through a square flue, 12x12 inch-
es, Into the round iron suack, 48 (nches in diameter
and 3 feet bigh., This stack is lined with brick for
about 2 feot up, reducing the area to about 40
inches. Tho draft s sluggish, and the castiron
covoring of the rear combustion chamber hos
given way with the excessive heat, A. We think
the stack s too Inrge, and you might fmprove
matters by contructing It at the bottom.

(24) P. A, asks: What is the correct rule
for getting an engine into Une and squaring the
shaft? A, Sot up two lines, one parallel to the
axis of the oylinder or through the ¢ linder, it
possible, and the other perpendiculnr to the first,
in the same plane. These ure reference lines to
measiuro from, to bring tho shaft and guide into
Une.

(25) B. & C.say: 1. Weare building a boat
about 60 feot long and M feet wide, with a flat bot-
tom and a light top,to be used as a truding boat on
asmall river. What engine power will be neces-
smry? A, The boat is of a very bad model, and
will probably require ar cogine of from 15 to 2
horse power, 2. Can the motion of a vertical en-
gine bo reversed 7 A. A vertioal opgine can be re-
versed by being fitted with a link, or with two ec-
centrios nnd hooks. 8. Can a propeller be used on
0 Nat-bottomed beat to advantage? A, If you
bulld such n boat, it would be better to propel it
with n stom wheel,

(20) R, B, W. asks: Would a 12 horse
power engine be sufliclent to run u €5 saw cotton
gin and a 30 Inch grist mill? A, Not if they were
driven up to thelr full capacity,

(A7) D. B. 8, says: I have a steol spring, 4
foot 1ong, 136 fnohes wide, and 3§ fneh thick, which
was bent to {ts utmost for o porlod of 1 week, ot
the rato of 100 imes a day, T find that it now re-
tatns a bend which weakens It. 1 it impossible to
make one that will always retain fts patural
strulght position when loft alono? A, All springs,
however good, take a sot [n time.

(28) J. B, K. says: I claim that s balance
wheel on an engine does not give additional power
to the ovgine, but only regulates It and gives a
steady motion, My opponent claims that the bal-
ance whoel gives tho engine additional power.
Who wins ¥ A, You do, Your opponent appears
to agsort thit the fly whoeol hns more power than
tho machine which moves (t. 1f thix wore the case,
it would bo n vory desirable kind of porpetual mo-

tion,




b

(20) R. H. Mcl. asks: What in the best ce-
ment or packing to use under a soft patch on boll-
erorina steam joint? A. Red and whito lead, to
whioh fine iron filings may be added,

In a low prossure boller, with meroury gago
mmnﬁ 15 1b%, 18 tho notual pressure upon thoe
plston 15 168, to tho squinre inoh or 15 1bs.-4-143 (the
wtmosphero) which (with the vaouum) Is about 45

Above A vacuum on one sido of the piston, dimin-
ished by the total pressure above & vacuum on the
other sido.

(30) B. B. B, asks: Will two hydraulic
rams, with the same fall, with soparte foed plpos,
playing into the samo landing pipe, work? If wo,
will they foroo up more wator than one ram with
thosamo fall? AL Thoy would work satistaotorily,
and, under favorable conditlons, the two would
deliver aboat twico as much water as one.

(31) F. A, C. says: 1. I have an upright
bollor, 30 Inohos high above firebox, 15 inohos In di-
amotor, with shell and heads of wrought (ron 44
inoh thiok, with 40 flues cach 3 Inch In dlametor.
Howgreat a pressure will {t safely stand? A, If
well made, you can carry from 150 to 135 Ibs. of
steam, 2. Of what power ought an eogine for this
boller to be? A, From 1 to 14 effective horse
powor,

(82) J. N. C. asks: What is your opinion
about the use of compressed air for street car lo~
comotion (n lHea of stoam (or horse) power? What
18 to prevont the compressing of alr into sultable
recoivers, attachod to each onr and made to cone
taln alr to last long enough forone trip? A Thore
ure numerous diffioulties in the way ; but they may
be overcome, as many inventors aro turning their
attention to the subjeot.

(83) R. A, K. asks: Of what dimensions
should a boller, engine, and propeller be, to draw a
yawl 22 feet long and 5 feet beam, dmwing 20 inch-
o5, at a spoed of 6 miles anbour? A. Engine, 3x5;
propeller, 2 feet in diameoter and § feot pitch; boil-
cr, 2 to 24 feet in diameter, and 8 or 4 feet high,

(84) C. R. H. asks: If I take a boiler, fill it
(ull of water, and seal it up so as to have it prop-
erly alrtight, and place a fire under the same, what
will cause the boller to burst? Will it be the ex-
pansion of the water, or the steam 7 A. As wator
expands rapidly by heat, {t {8 probable that the
boller would be torn opon long before the bolling
polnt of water was reached.

(35) W. 8. B. says: We have a machine

called & cool air slasher, situated in a small room in
the attio of our mill. The room is #0 small that,
when the atmosphere outside s damp and heavy,
we cannot dry our yarn, The air in tho room Is so
molst that the beams and plaster overhead becomo
weot. A ventllator on the roof, with a fan inside,
is a benefit; but as molst pir remaing low and does
not rise, I am thinking of putting a fan to one of
the windows at the end of the room, the windows
coming down to the floor. I will box in the win-
dow on bottom, put In & suction fan, and open the
window at the bottom opposito the fan, more or
less. Am I right? A. Yourgeneral idea is right :
for if you cannot get a natural draft, you must
creato one, either by a heated flue or s revolving
fan. Itis probable that you might get over the
trouble by the use of a well devised tlue.
- (86) J. B. S.asks: How is it that the wheels
of u car arestationary on the axle while the wheels
(of the same size) are going round a curve, the out-
sidetrack of which Iy of course longer than the
Ingide? A. One of the wheels slips in such a
caso.

(87) A. F, & Co, say: We have been think-
ing of using our exhaust steam by turning It into
o tank containing cold spring wator, thereby hoat-
ing our supply water and saving fuel. We bave
heen advised by experionced men not do so, us
thoy say we should burn out our boller in a short
time ; they claim that the greaso contained in the
exbaust stomm would form foto globules, which
would gink to the bottom of the boller and pro-
veat the water from touchiog the plates, thereby
burning them out, und that they know this by ac-
tual oxporionce with lake water in Chicago. With
hard wator or water containing much lme, It
might be feasiolo; but with spring or soft water, it
would be disastrous. Are these opinions sound 7 A,
There would not be much danger unless you use a
very large nmount of grease lo the cylinder. In
nearly sll ocean steamers the condensed steam s
used for food water, With a proper ofl cup, the
amount of lubricant used In the oylinder is very
small, and Is aseffoctive as a muoh larger quantity
admitted carclessly. It s not well to use tallow
in suoh & case.

(88) F. 8. L.aska: Are not the cubic con
tents of u stick of timber, 12 lncbes square at ono
end and 15 inches squaro st the other, of a uniform
taper, squal to one of the same length, 15 inches
square throughout? And is not the answer No.
45, p. 21, vol, 82, Inocorrect? A, The answer is cor-
recl. The rule is us follows: Multiply togetber
the area of the two bases, take the square root of
the product, add the sreas of the two bases; und
maltiply by 34 of the hight. If Awarca of lower
base, a=arca of upper base, and h=altitude, thon

solidity .‘_A___ "‘mff- Applylog the rule o
3

225414V T8 % 1 X
1 the given example, solidity= — > e
=38t 3

(89) A. W, asks: What horse power are wo

uslog with an engine, dlameter of oylinder belng

1634 Inches, stroke 3 lnchos, revolutions 13 per min-

ute, average prossure throughout stroke being

ooy e ¢ A. Do you and many others who con-

{ tiaually write to loquire the borse power of en-
| ] ever road our roplies on the subject? We
L published the rule in & dosen diferent forms,
! and Bave explaiosd that, with the mean prossure
by the lndicator, the indicated horse

i

Seientific

POWOr onn be caleulated; but that the effective
horse power can only be found with precision by
teat with the friction brake or dynamomoter, Onee
more: Multiply togother the area of tho plston in
SquAre fnches, the moan prossure throughout the
stroko diminighed by the moenn back prossure (n
pounds poe square inoh, and the spood of the pls.
ton infect por minute, and divide the product by
000, If you can ascertaln the pressure in Iba
Per square inoh roquired to overcome the friction
of the engino—by subteacting this from the mean
offective prossire, ns dotermined by the indicator,
and using the remainder for the effective pressure
~~¥Ou can ealculate the useful horse power by the
ald of the above rule.

(40) G, W, G. says: Wo have buried hero
(Gulenn, 111,) one Lytton, whose feiends olaim that
ho was the orlginal inventor of the paddie wheel,
and the fiest to put it In practice. Inthisso? A.

Auwerican,

walls boing of stone 12 inches thick and two stories
high, and the fee packed In the upper story, and
the lower one used for n sort of refrigemtor, would
tho tomperature be sumolontly low to prosorve
froah moatand other perlabnblo articles? A. We

o not think that this arrangomont would be satls
factory,

(40) R. D. asks: 1. What distance apart
should the lonses for a colowtial eyeplece be placed,
thelr diametors and focal longths being as follows?
L. M fuch focus, A diamoter, plane. 2. 144 Inches
foous, |} diameter, plane, A. Lenses 3§ Inch
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tancos, A B=257%, B C=¢70", ¢ D=245". VYocal

' polnt, 0°T13” in front of A, Aperture of A=(7%

D=09”, C=11, D=07" Diaphragm apeiture,
027, dstant 129 from A. Diaphragm aperture,
030, at inudde foous of oye lenn, Cap, 002, npor-
ture distant 044 from D, Length of eyeplece =10
Inchen.  Fleld of view =20 wminuter. Powersil
Aand B plane side to objective, Cand D plane
#ide to oye.

(37) W, R. B.rays: 1. In Dick's “ Practical
Astronomer” Is a description of Rogers’ plan of

Apart. 2, Where should the dlaphragm bo placed,
and of what size should the aperturo be? A. Dia-
phragm aperture 57, distant 34 Inch from oye lens
ot its inuddoe focus. 3. What distanocs npart should
tho lonses for n terresteinl oyoploce bo placed,thelr
focal longth and diametors belng (1) £ (nches fo-
ous, 4 diamoter, planc; (2) 244 Inches foous, }} ai-

No. The paddle wheel was used by the ancient
Egyptinns, and lator by tho Romans,

(41) L, K.Y, aska: Ploase glvo mo a reclpe
10 make n varnish to put on the outside of a silvor
plated cup, that I am golog to gold plate on the in-
side; It must be thin and casily taken off. The ob-
Ject Is to prevent the outside from being gold
plated. A, Coat it with wax.

(42) G. M. H. asks: 1. Can a strong electric
ourrent be sent through successive colls of fine
platinum wire for gus-lighting purposes? A, No.
Can the current bo divided at each platinum coll
by somo simple means, s0 that a part only may

:::lsla through the coll? A. Yes, by shunting tho

(43) B, R.H, says: 1.Ihavea mirror fora ro-
tlecting tolescope, 14 inches In dinmeter, with a fo-
cal length of 12 feet 2 inches. 1 wish to construct
a telesoope on the Cassegrainian plan, 1. What
ought the dismeter of the small mirror tobe? A,
Two Inches. 2. What focal length should it bave*
A. Sixteen Inches. 3. What should be the sizo of

Y ble ; (3) 234 Inches focus, 134 diameter,
plane; (4) 1% lnches foous, f, i tor, plane? A.
A or frontlens to B=247, I} to Cads”, O to D=27,,
L. Whore should the diaphragm bo placed,and what
the sizo of thoaperture? A. Diaphmgm aperture
5 19" in froat of D, also diaphragm aperture
(0rZ3%, distant 1'04” from A, 5. What will be the
power of theso eyepieces with a3 inch achromatie
of 45 inchos focal length? A, Equivalent focus
1907, power 27.

(50) J.D. W, says: I would like to know
why the pile of my Léclanohé battery bothers me
ns it does. The top of tho plle swells up, and some
kind of whitish stuff comos out. It smells some-
what like hartaborn, and aftor it appears the bat-
tory geta wenker, What Is the cause of it? A,
Probably it is owing to defeotive manufacture.
The genuine Liclanché battory s cemented at the
top with gutta percha, but an articlo has been
made in this country In which paper Is made to
take the place of gutta percha. Now the paper
absorbs the molsture from the solution and draws
it out of the cell by capillary attraction, and

the hole in the large mirror? A, Two inch ‘“
How can I test the accurnoy of the curvature of
tho mirrors 7 A. By trial on a drop of mercury in
the sun, 5. Isthere uny other method than Dra-
per’s of silvering the surface of the mirrors? A,
Eoglish method of silvering glass: Solution A:
Nitrate of silver crystals %0 grains, distilled water

b the app of the whitish deposit. The
smell of bartshorn is due to the action of tbe bat-
tory, ammonia being set froo at the negative elec-
trode.

(51) R.O. T. says: 1. | wish to make an
induction coil,’about 10 or 12 inches long, witha
ceater bundle of iron wires of about % inch di-

{ozs, Solution B : Potassy, pure, by alcobol, 1 oz,
distilled water 25 ozs, Solution C: Powdered milk
sugar M oz, distillod water 5 ozs. A and B will
keep in stoppered bottles; C must be made fresh
and filtered. To slilver an 8 {nch glass speculum ;
Pour 2 ounces of solution, A, into a glass vessel ca-
pable of holding 35 fluld ozs.  Add drop by drop,
stirring with glass rod, ns much ammonin as is
Just necessury to obtain n clear solution of the gray
precipitato first thrown down. Add 4 ozs, of solu-
tion B. The brown-black precipitate formed
must be just redissolyved by the addition of more
ammonia as before. Add distilled water until the
bulk reaches 15 oz=., and ndd drop by drop somoe of
solution, A, until a gray precipitate, which does
not re-dissolve after stirring three mioutes, is ob

ter. The inducing coll ists of No, 18 wire,
nnd the secondary coll, of No, 25, both American
gage. The primary coll I8 to be about 83 yards
long, and what I want to know I8 how much of the
secondary wire ought I to wind on the primary to
get a spark at least 3§ inch long? A, It would be
better to use finer wire for the secondary coil,say
No. 86 wire. Your secondary coil should be at
least thirty times as long ns the primary. 2. How
must I make the d ? A. Cond are
made of alternate layers of tin foll and paper
saturated with parafin, arranged like the leaves of
an Interleaved book, the metal plates being the
printed leaves and the paraffined paper the
blank paper. Bach alternate metal plate is con-

ted 50 a8 to form two distinet series, Insulated

tained; then add 15 ozs. more distilled water. Set
aside to settle without fltering. Finally add 2 ozs.
of solution C; stir gently and thoroughly in
round disk 3 Inches deep and 2 inches larger than
the specul Suspend the speculum face down-
ward in the liquid, whioh should rise }§ inch up
the side. The mirror Is attached to a wooden
block by pitch at the back after wetting the back
with turpentine,

(44) J. H, asks: Could a galvanic battery be
made of suffielent current to stun birds, 50 os to
oateh thowm If they were to alight upon the wire ?
A. No.

(46) 8. H, asks: What is & Florentine ro-
colver, used for sepnruting essentinl and othor
olls? A. A Flor
entine rocelver Is
conjeal In form,
and ut the side lsn
gpout, 11 C, com-
munionting  with
the bottom, the
orifioey, O, of the
spout belng much
lower than the
mouth, A, of the
rocelver, The dis.
tilled product be-
ing poured Ioto
this vewel, the ofl
sopamitos from the
water, ad ooous
plos tho upper part of tho vessel. The water, as It
rises sbove the bead of the spout, Hows off at O,
while the ofl may be from time to time removed by
mwoans of a pipette.

(46) W. P. J. mayn: In the roport of the
Hartford Boller Insuranoe Company, It is statod
that common soda s as good an absorbent as any
thing. Doos this mean sl soda, or osrbonate of
soda, or some other kind? A, Common washing
soda.

(47) A. L. asks: Will a blowpipe drill »
bole in the best safes manufaotured? A, No,

(48) C. F. R. asks: Can you give me a re
elpe for mixing dry pigment, as water ovolors, for
palnting on paper? A. Mix the plgmoent with wa-
tor to u thin paste. Add pure gum ambic (beavy)
sufficlent, when dry, to mako a soft dry cake,which
may be used us u body color.

What can 1 put on dmwing paper to mako it
transparent and still rotain  its smoothness and
toughness? A, See p. 30, vol. &2

What s tho heaviest metal? A, Platioum Is
(with the exception of indium and omnlum, whiolh
are equally denso) the heaviest form of matter yot
known,

1 often hoar people say It s too cold to snow; s
it ever too cold tosnow? A, Yes An extremoly
cold, dry alr Is one from which the molsture in
groat part must have provioualy precipitated.

If an low house bo bullt on the side of a hill, the

from each other, one of which is to be connected
with each end of the primary coil. The spark of
an induction coll cannot take the place of a bat-
tory for general purposes. 3. 1 tried to make a
condenser of sheets of tin foil, glued on each side
of a large sheet of common newspaper; and after
doubling it up so that the two sides did not touch
each other, I eonnected each sheet with each ond
of the lnducing cofl. Willthisdo? A. You can-
not make n condenser by rolling the sheets up
soparately ns proposed. 4. Why cannot I use the
fuduced current of asmall coil for the Inducing
ono of alargor? A. The reason why you canunot
use the indueed current of a small coll for the In-
duelng one of a larger is that the induced curront is
ono of tension, whereas quantity is required. The
offeots produced by the secondary coll result from
the transference of electric quantity In the pri-
mary to electrie tension In the secondary.

(62) J. J. J, asks: 1, If I make a square
copper box 8x0 Inches deep, und suspend therein
a square of zine, I will have a sulphate of copper
battery. How many such cells will I require to
plate with niokel und silver? A, Two. 2. How
many such will be required to make the electric
lght? A. 100, & If I make a silver solution by
disolving two giver dollars (n acid, and put this
solution Into three quarts of water, contained in
a one gallon stone jar, can I, by suspending the
articles to be plated In this solution and connect-
ing them to the negative pole of a battery, plate
thom? A. Uso 100 parts of water, 10 parts oyanide
of potassium, | part cy anide of silver,

(53) C.asks: Is there sucha preparation ss
chomical ink, becoming (nvisible or fadiogafter
writing, to reappear on exposure to heat ¥ A Use
a dilute solution of chloride of cobalt.

(54) R. W, W, asks: 1. What causes the
liquid, commonly called smoke water, to form in
stove pipes? A, A ocertaln amount of water as
woll as smoke s formed lo the combustion of
fucls. As long ss the temporsture of the fHue Is
kopt high enough, this water Is carried off in the
form of vapor; but If the temperature s lowered,
it s condensed and sequires an ackd reaction from
the salphurous, sulphurio, and carboole scids gen-
erated 10 the burning of the fuel. 2 What will
offectually provent the dripping nulsance? A.
Soo that your flue Is not chilled, has a good draft,
and Is free from elbows, ole,where vapors may bo
condensed and collected,

(55) B. H. A, says: | wish to procurea vat
for bolling & solution of 1 part sulphuric acld and
11 parts water; | waot It to bhold about 00 or 0
gallons.  Of what waterial should it be made, In
order not to corrode? A, Porcelain loned iron
pots bave been used with advantage for this pur-
pose.

(66) H. L. naks: What is the formula fora
terrostrial ocular with plano-convex lonsos, for an
objeotive or speculum’ of 48 (nches foous? Al
Focl: A=108" B=2®", O=ov, Dal'”, Dis-

an ach fc tol P isting of a small

correcting lens of flint and crown glass to cor-
rect a large obloot glass of crown, 1do not un-
derstand the formula for computing or construot=
Ing such a lens. I bave a good double convex
lens of crown glass, & inches in diamaoter and of 95
Inches focus. Wil you please give me the diame-
ter and foous of both the convex crown and con~
cave flint composing the correcting lens, for such
an objeot glase? A, Professor H, L. Smith gives
the following formuls for 6 Inch dialyte telescope
of ¥ feet focus; Crown objective, outslde
radius, 76206 Inches, nside radius, 1550007, Cor-
rector cotposed of a plano-convex crown, radius
S9N, and a double concave fint lens, radll 161 14*
and 09737, Flat sides of the corrector togother,
and crown next to objeet glase. 2, What Is the
distance at which {tshould be placed from the ob-
Ject glass?  1s thero any groat difficulty in obtain-
Ing u sutisfactory effect in this manver? A. The
correotor, 4 inches diameter, I8 placed about balf
tho foous of erown objective from It, and moved
until It corrects the chromatic aberration; and
then the tenses of the corrector are separated mors
or less by 3 bits of curd, about Jy inch, more or
less, until tho spherical abermtion is corrected.
The correction Is now perfect at center of field
only; and the field lens of the Huyghenian eye-
plece must be put in a sliding tube and siid out un

til the correction is complete throughout the fleld,
except a slight abermtion at the margin. 4 I de-
sire to attempt the construction of an achromatic
object glass for a telescope. Will you please give
me the radius of the different curves of the crown
and tiint for an object glass 4 Inches diameter, 0
Incbes focus? A. Tables for the curves of any
pair of disks, given the index of refmaction and
dispersive power of the flint and crown, to the
fourth place of decimals are to be found in
Prechtl’s “Proktische Dioptrik,” being Barlow's ex-
tension of Herschel's tables, 4. Where can [ ob-
tain the flint and crown giass disks for the above?
A.At Heroy & Marenner’s (Chance's agents), Dusne
streoet, New York city. 5. Is there any work pub-
lished which would ald an amateur in the making,
(grinding, pollshing, and testing) of lenses? A.
Geot Draper's book, and also Precht!, to read with
the belp of some Intelligent Teuton. You will
then be on the road Lo success,

(58) H. W. W, says: In your most interest
ing article in No. 10, on solar chemistry, you say
that the guseous substancos which constitute the
photosphere tain lime, guesiz, and lroo.
Are we to infer that our sunshine contains these ?
Whatls the proof? A. The sumbine does not con-
tain lme, magnesium, ete. Its spectrum, how-
evor, contains certain dark bands which, when
compared with the spectra of tho metals in the
state of Incandescent vapor, cotrespond with the
bright spectral lines formed by these incandescent
vapors. But it s a property of Incandescent va-
pors to absord light of the samo refrangibility as
thoy emit, Henoe the dark bands in tho solar
speotrum are absorption bands, due to the sbeorp-
tion of certain portions of the sunlight by corre-
sponding Incandescont vapors.

(59) C. A. says, in reply to E. G., who asks
what speed to give a foot power clrcular saw : [
run mine at M0 revolutions per minute. My
saws are fivo Inoh, of No. 20 gage. Tha balance
whoel s about 75 1bs. (n welght, and T increase mo-
tion with countershafy. I enclose sample of cuts
made with a out-off saw. Are they good work for
n foot powersaw? A, You, vory good indeed, and
glve evidenco thut the sawyer I an expert, E G,
and othors will be much obliged for the informa-
tion.

(60) R. H, H, savs, in roply to J. 8, “who
asks If a belt would hug a smooth fron pulley
closor than one covered with leather, and you say
that you are not sure that u pulley coverod with
leather is bettor than one with a smooth fron face;
I know (L is better,for we puton a 10 inch tron pul
loy with a 4 inch face, and the belt would slip, no
matter how tight it was. Wo changed ittoa 10
inch wood pulley with 4 inch fuce covered with
loathor, and it does the work now without any
slipping.”

(61) G, B. says, In reply to A, B,, who asks
What s the material used in the manufacture of
corduroy, which gives that fabric so disagrecable
an odor when wot? Anima! sizo, made ohiefly of
dond horsos, put In to give the fabrio more body,

(69) F. V. J. says, as to the needed improve
monts in the il joints on street rallroads: A plece
of rabber put under the plate would prevent the
evil 10 some degroo. As the mils are now, they
damage the cars; but rubber put under the mils
would act as a spring and desden the jar.

MINERALS, BTC.—Specimens have been re-
celved from the following correspondentsand
oxamined, with the results stated :

J. H. N, D.—The trilliant golden scales are Slms
of muscovite, » varfety of mics, which bave ao-
quired their color by the axidation of a suall por
centage of fron which the mineral contalns under
the Influence of heat ln x ourront of atr—J, U, B
~You are ket i supposing that the sun's
hent s attributed by sclentisty to combustion, A
great many suns wade up of coal would have
been eotirely conmumed during the thue the sun
has beon the source of heat to the solar system,
M, H.~Itis sulphuret of lead or galens. M, R K,
—Wao regret to say that the Jowolors will Dot pure
chase these river pearls.  Weo have had & peart from




M. naka: Which is the best to bottle
fﬁ&hmﬂlcmmu R,

ks If a beavy spbore, whose diametor s ¢
Inehos, be dropped Into & conloal glass full of wa-
ter, whose dismetor is & incbos and altitude 6 fnch-
o8, how much water will run over ?

knowledges, with much pleasure, the recelpt of or-
iginal papers and contributions upon the following
subjocts :

On thoTides. By W, H. P and by Z

On Poetry and the Locomotive. By J.JL I
On the Vital Principle of Orgunio Matter, ny
W.H.B.

On Lighting Tapers. Ry F. W.D.

On a Parasite of the House Fiy. ny D V.D.
On Boller Explostons. Hy 8. N.B.
A-mummmmm.
M—TF.C.BR~IC~0,C -l S R-W.8.D - B,
—H B-0.C. M~M. W, 0.—J N E~1J.D~
I PJ.CR-APE-R W.P-S~-A. W | SO
CH A~ M~F H W8 T-RO-J RD. -A,
L. P M= F. 3. B ~RA K.

HINTS TO CORRESPONDENTS.

Tt IF ot Soas PSS, The7
should repeat them. If not then
mmmmmmmmo@
lines them. The nddress of the writer should al
ways bo given.

Enquiries relating 1o patents, or to the patenta-
blity of inventions, asdgnments, ote., will not be
published here. All such questions, when Initinls
nlymmmmmwﬁommu
it would All Balf of our paper to print them all;
but we generally take pleasure in answering briefly
by mall, If the writer’s address is given.

Hundreds of enquiries analogous to the following
are sent : “ Who makos the best stoam trap? Who
sells the best three horse engine?  Who makes
tho latest improved stoam cut-oft?  Who sells the
best sowing machine motor? Whoso I8 the best tool
steel 7' All such persoual inquiries are printed, as
will be observed, In the coumn of “Business and
Personal,” whiob s spocially set apart for that pur-
pose, subject to the oharge mentioned at the bead
o that solumn. Almost any desired information
sn In this way be expeditiously obtamned.

[OFFICIAL.]

INDEX og‘_@ysmlons

Letters Patent of the United States were
Granted In the Week ending
April 20, 1875,

AND EACH BEARING THAT DATE.
{Those marked (r) are relssued patents.)

Alarm, durglar, L, M. JORDROD. ...ooaiirnrnnsienss 102,255
Alsrm, burglar, Kennoch & Glllland............. 18,25
Ashpan forstoves, A, T. Bleyley...ccovvvvnninns. MR 207
Asphaltum to a liquid, reducing, A. K. Lee,
Awnlag, J. BUer....iiviviivesivasanans

Maby walker, [. D. Clark .,
Nale tie, J. W, Deyo...... 3
Darrel bead sdjuster, Grauge
Barrel stave sdjoster, E. J. Granger, ..
Barrel tap and faucet, A. C. Springer,.
Basins, ete,, trap tor, Adee & Foley, weae 162,531
Basket staff, machine for shaviag,B. J. Brooks,Jr 102,143
Bed bottom, spring, G, L, Shepard . ............. 162,516

Bird cage, H. Belmer, ....covveervennenn e
Bird csge, J. Msxhefmer,, ............. . 102,400
Bit for blast holes, expanding, G. Frisbee, R LR
Bit stock, E. R.Charles,, . .10
Bolt threading machine, E. Schlenker.... SRt
Boltiag reel, A. H, Nordyke............. . 182 408
Boot box toes, making, G. §. Heaton. 1w =
Boot soles, edge setting, B. J. Teyman 102,206
Bottle, L. F., 0, Schmidt. ....... dved 162,804
Bottle stopper, B. & D, L. Bollermant, o 162,086

Bottlo wire fastening, if. W, Yeriagton

Chwrn; B. V. Pries................... ..
Clgarbox, 0, Glwed. . .......,.

Srientific

Cloth winding and messuring, J. Wayload
Coal senttle, Peldmoter & Stoeppelwertih ..
Coek, stop, PP, Ball oo seenss
Corks, machine for taperiog, Z. M. Lane H
Corn sheller, W, BLOYOr. .. oo "o
Cotton gla feeder, F. W, Fiy Sessviin usvid TN
Cotton seed drill, M, Steckler, Jr.......oonins . R
Crucible mel, J, €, Wallsee. ... (LR
Calttvstor, A. B, Colver....... PSR » m.m
Ourry comb, A. F, Migeon........ 1L
Dontal bib, B, HOMOR .. coooiiiiimmmmmmrrmiiiiinies “an
Denta)l mallet, J. T, Codman .. c.oooovmnivinins 160,14
Door cheok, O, Bart, ..o s 1000
Door knob, C, Rebstock L AL
Dough mixer, B, G, Morrieon. . oooooii.. 10,87
Dritl for drilling wetal, Khaw & Lucas............. s
Drill, rook, G, H. ReynoMa, . ooooivviiiiine (it
Drill, tripod reck, Nuiting & Githens, .. wa .
Blevator, Bay, J. JOBOS . ..o iiimmriniiniirnsnacas 12,9
Elevator, hay end grain, T, Powell.. ...\ e a0
Elevator, hydraulie, O, W, Baldwin, 14,00
Elovators. safety cateh for, F. B, Perkine........ 1@.32
Embossing or printing staep, J. A, Smart, ..., 162,201
Engine governor, steam, G. L. MoCaban, ... 162,401
162,44

Eogine governor, steam, J. I, Willonghby.......
Ragine lnbriestor, steam, J. Farsan ...

Engine valve, steam, K. Sehmidt
Bagine platon cushion, G. M. Beynelde. ... ... ...
Pabrics, machice for contiog, L. L. Allen ... ...
Fan, automatic, L. D. Stamps. .,
Fare box, R. M. Robluson, . apess
Fastener, metallle, G. W, Med 1.
Faucet, J. G, Dickel (r) ....
Fence, farm, T. W, Owons
Filter rack, M. Lelner.......... siusstesvatencaras
Fire arm, breech losdlog, F. W, Freund. ........
Fire arm, revolving, Forehand & Wadsaworth ..,

Fire arm, revolving, R, White, .. ... ......... 162,000
Fire arm, guard lever, ete,, ¥. W, Freund, w.ri
Fire arm grip, ¥. W, Freund, ...ooooieinnns 16,
Fire escape, E. Matteson.. ... 10,
Fire extiogulsher, J. T. Hall., 102,03
Fireshleld, T. T. Moore........ coeeens, 162,250
Flour, making middilogs, B. L. Downte 182,157
Forging fle blanks, T. L. Grover........... . 162,00
Fuel, artifela), J. J. EDdres .. ...o.ooviviinarnanne 152,002
Furnace doors, J. Asheroft.. ..., 62,5, 162,554

Gaffs, throat gear for, C. 0, Kingston,,
Game board, G, Dayles. ...,
Gans rotort, 8, 8, Patoam, ...,
Gas stove, Durnham & Talte
Gate, aatomatic, C, E, Glllesple. ...
Gate, farm, G, O, Roms....... ...
Gate, farm, J. N. Wilsen, ...

Gilding, passe-partout base for, H. McH
Glass stands, pressed, Hobbs & Brockunler..
Giuss mold, Hobbs & Brockunler.......

Glassware, C. W. Bruckunier.
Qovernor, D, L. F. Chase.......
Graln scourer, M, D, Eeardsice.
Harrow, J, Mclherson.........
Harrow, G. H, Pounder..
Harrow, C, W, Strombeck
Harvester,J, H Elward (r)....
Harvester, bean, Barber & Amis,
Harvester ke, J. H. Myers, .,
Harvester reel, F, Wyman......oooviinnenies
Harvester pitman holder, C. Wheeler, Jr..
Hat brushing wmachine, A, 8. Joyce.,...
Hatchways, safety guard for, E. Schlenker.
Hay loader, P, L. Cralg....
Heel stiffener, J. W, Hateh (r)..
Holst, hydraualie, ¥, Rochow, ......
Horse interfering pad. H, 8, Nichol
Horseshoe, J. D, Feltoouson, .....ooeeeee
Howse plpe nozzle, compound, C, L, Jones,
Hydrant, H. H, Clover...........
Hyarant, strect, J, Flower,.
Ice machine, 8. B, Martin. ..
lce machine, A. H, Talt......
Injector, steam, D. Fergua.... ...
Iron, plle for bar, W. F. Darfee
Jelly press, W, W, Bostwick.... ve
Kettie handle, tea, W. S. Potwin,,
Key fastenor, R. ¥, Gibeon....,
Key fastener, J. Thoruton...
Kiln, brick, P. E, Smith....
Knlife cleaner, ¥. A, Pulllippf,
Knite, pocket, C. P. Benedict
Knitting machine needle, 5. Peberdy.
Ladder, I, & C. Erkakine..... sossdeve

Lamp bracket, H. G, Huboa

Lamp chi ye, box for packing, N. Harrls......
Latch, d0oor, J. A. ColdY....cooivuvvainnranes Ram
Latch, door,J. H. Crane......... . R
Latch, locking, C, Beymour....., LARAn
Lathe for turning wood, gage, F. Goulet 18
Lathe, metal turniog, T. Wibraham.,... R UR )

Leather work, seam for, 8. W. Shorey...
Light and beat, collecting rays of, P, Dalestrieri. .
Locomotive running gear, F. 8, W, Newotny....
Lock, combinstion, W, Gilfillan......... av

Loom harness motion, 0. W. Kenlson. .
Loom heddle frame, F. 8. Pratt, ...
Loom pattern chain, L, J. Knowles,
Loom warp beam, E, Oldgeld.....
Lubricator for steam engines, J, ¥
Marble, ete., grinding, Roboson et al. .. ...

Mashing machine, J. A. Milller......... "
Metal bars, enlarging ends of, G. H, Sellers,
Milistone balance, §. Bernhelee! ...,
Mincing machine, J. A. Miller ...

Molding machine, J. H, Blalsdell, i L35
Nall extractor, M, D, Converse, AR
Necktie holder, M, A, Hesd,,..\..0ovuunns . 1602,
Needles, punching eyes of, 8, C, Kingman, , LA
Nut lock, K, Brusson. .. < 18,70
Nut Joek,C. L, Holland............, 1920
Ofl cloth, pollahing, J. Webber, Jr. ... Q.40
Olls, Jubriesting, Gordon and NDumpus .
Ore crusber, G. E. Noyes.... ......... 162,50
Organ, poeumatic sction, T. Winans, , 1,00
Oven, baker's, D. McKenzle (r), ..., o,

Paper barrel, N, Keely...........
Faper box feed mechanism, E. B, Neecher,
Paper, calendering, N. N, Whittes. ... ...

Paper clgar box, G. A. Beldler.........,.
Paper fastenar, G, W, MeGU..............
Paper fastener, metallic, G, W. MeOm
Paper feeding machine, D, Colboek. .. ...,
Paper tube machine, J. F. Jones, ........
Pavement wood, Carr aad PatiMips .. ... .
Pa-ements, laytog cement, J, )L, Hurfbut
Pavior's mmmer, 0. Hitehooek, .
Pet bolder, ). Larmi............ .\ ...
Photograph burnisher, E. I, Weston. ..

R
Plano keys, device for shaplng, M. Prat. . <. VT
Plasoforte pedal, L. O Whittag.................. 19,4

American,

Pipe or hose coupll
Plpe cloatng attachme
Plaoter, corn, C. Hute
Planter, corn, J. Etoll, ....ooins
Manters, seed, G. W, Nrown (
Plate lifter, D. M, Nkinner

r

Plow, C. L, CaFtOr ... .icoivirmireanennnnsansine 162,15
Plow,J. Lane

Plow attachment, B, N. Yardly. 162,210
Plow, gang, L. O, Roekwood .. ......cooiveminn oo -,

Focket fastener, D, Neustadter,
Pot, coffee, J. Boyers. ....coovve o «
Pota, spout for sheet metsl, I'. Losson
Tress, cider, D, O,
Fress, lard and choesn, A, J. Noe ..
Press, steam drop, W, I, II, Sisum. e
Presses, ofl and other, A, Shedlock.... ..

Press, hydesulie pump, D. C, Starks .. ... ... 162,294
Printing press feed gage, J. Tarmer. .. .....cooens 12,7
Propelier, stearing, W. I, Mallory.. e, 0%
Pamp, I8, A MeCntley, .o oooviiiinnes 12,18

Pamp, MeCoy and Marpe
Pamp, air, G, B, Barker..........
Pump for hydraulie presses, D, C, Starks
Pamp, steam, J, North,......ooiiiiannns

Puup, steam, W, Wright (x).....
Punch, conductor's, M. Johnson
Partfier, middiings, J. Nrown, . .... ceennven
Parifier, middiings, Crittenden sud Waters .
Paritier, middiings, i, L. Downtoa
Hallway, elevated, J. B, Chmeh. ..
Rallway signal, H, Fiad.....
Ballway slgnal, J. Gordon,....
Hallway awiteh, E, A, Toapp..
Raln water cut-off, J. F. Hems *
Raln water cut-off, automatic, T, C. Faweett, ...
Rake, vine, J. W, Duan....

Ring or fastener, suspending, G. W. MeGIll...... 162,156
Roll for rounding rods, T, 8, Cook.......... 162,158
Saw ling machine, T. Doyle....... 162,56

Saw mill, eirealar, C. M. Fairbanks 162,709
Haw sharpening machine, J. L. Knowlton, . . 162,09
Baw teeth, tnsertible, E, Smith.. .. ....... 1,319
Separator, grain, E. Koapp.... .18

Rewer inlet trap, J. McGuire,,
Sewing machine, J. L. Follett .
Sewing machine, G, W. Hoffman......
Sewing machine winder, Rhoades efal .
fewing machine power, J. K. Welter.
Sewing straw brald, W. ¥, Sprague..
Shaw! strap handie, H, Edwards. ...
Shoe, L. Heath.....coouves
Shot boxes, cut-off for, H. €. Wey.
Shot charges, G. A, Capewell.
Shovel, C. H. S8¥re....covv covvscrcaseiosss
Shovel blanks, casting, Binns and Barnes....

Shovels, manafscture of, T. J. Blake,..
Sight prot , M. H, Mendenhall......
Sign, F. Billingham........ Sk K maanaarnd csnn-oe o IS IS
8ign frame, epen, E, F. Southward.. vees 12,28
Skate, L, S, Ingraham........,. .18

Bled runner,B. B, Bird..............
Soda water generator, J, Anderson..
Spinning machine, C, Z. Mattison. ..
Spinning ring, W. T. Carroll (r). .
Stalr rod, A. W. Porter..........
Steam trap, G. M. Hopkins
Blove and steam heater, cooking
Stove, cooklng, J, R, Hyde (r)..
Btove, gas, Burnham and Talte
Btove, magazine, R. Blum,....
Stove pipe shelf, R, D, Farr.....

Street sweeping machine, W. M. Blume.......... 162,345

Sugar, refining, F. O. Matthiessen 162,242, 162, 243, 162,244
162,245

Table, L. Postawks........ ......... eavenasmane vee 102,904

Table, mangle and froning, F. Way_...

Table, folding, J. Bradfield............

Tannlog hides, Bartenbach and Richter,,
Tap and faucet for barrels, A, C, SBpringer,,
Target, C. Buckner, Jr....covciverinnnnnnnnan
Telegraph wire, insulated, W, Strickler.
Thill coupling, J. 8, Smith, ...
Tobacco package, J. D. Culp
Toy pistol, A. E. Taylor.........
Trowel, plastever's, C. Disston..
Truck, baggage, T. W. Porter .
Tuck creaser, H, C. Goodrich,..
Tuck markers, H. C. Goodrich,.
Valve, Landsell and Leng.......
Vehicle axle, 8. T, Gamwell...
Vehicle seat, B, Rak ave
Vehicle spring, G. F. Godley..
Vehicle wheel, J. Curtls.......
Velicle wheel, A. A. Pullbrick. ...
Ventllator ridge, J. 8. Wightmaa. ... o R
Vessel for inflammable liquids, Chase and Crane. 162,59
Vessel, metallic, W, i, Sealfe (r)............ 6, 630
Vessels, propelling and steering, Dorman of af,.. 162,106
Wagon brake, O, T, Baker...oocvee..... seenseasers JE2 897
Wagon tengue attachment, W. M. Beranbard. ..., 162,204

weens 102,259
. 182,225, 162,2%
weeenss 162,198
PRI L= )
. 62,50
PR—— AL

Walls, cramp for hollow, R, Hiavest... .......... 162,558
Wash bench, extenalon, 8§, Wiswall (r) e 6,38
Washer, motallic, M. G, Hubbard .. .. 12,3%
Washing machine, J. A, Eberly .. .. . 1R
Washing hine,J. W. Hampt . 10,5
Washing machine, K, W, Maxson. .. 162,59
Washing machine, T. J. MoWane. 162,296
Washing machine, A, E, Worden.. cenes 183,020
Watch case, F. Steffany............. 5 R LR

Watch case machine, C. L, Thiery..
Water closet seat, J. E, Walter. .,
Water wheel, T. Kring........... -
Well perforating tube, C, L, Travis..

. oo 162058
Wells, pumping, Nickerson and Streeter 162,406
Wiek ratser, H, C. Hart ... ....coovnnenns 162,268
Windmill, M. Gore........... . 1,28
Window screen,J. Knowles, . 1a.m;m
Window washer, C. I, Smith, ., . 1208
Wood, bending, &, R, Nalley,. o MRS
Wreneh, H. R, Sloat,..oooivvne . e
Yoke, 00ck, C. B. MOOR. .o.cvvivirieersencnctsosass 162,209

DESIGNS PATENTED.

8001, ~Srovea.—B, M, Anthony, Detroit, Mich,
8§30, < O1L Crotis, ~J, Barreit, New York elty,

0.2, 8,00, —Burasrrix. ~L, 8, Deals, Astoris, N, ¥,
L. < Porteny.—J. Coxon, Trenton, X. J.

AT ~Corrix Screws, —~ N, Hayden, BEssex, Conn,
ATA. ~Bavax.—H. C, Lees, Philladetphia, Ps.

LI < Hlivemixo Fosta. L, Behaotfer, Cleveland, Ohto.
20, ~Provore Movxrs. <. Trsutmann, New York eity,
50 Vase, —W, Tweoddale, Brooklys, ¥, Y.
S Prronss. ~H. Vassour, Walllugtord, Conn,
33, ~8Brooxs, k0. ~C. Witteck, New York eity.

TRADE MARKS REGISTHRED,

L0, - MuTar Oaxs, 570, ~F, Burger, Plalugeld, N, J.

|[MAy 22, 1875.

2,590 —~Mrp1oaxn, ~E, i, Baraham, Chicago, 11,

1,50 - Sear W, Conway, Philadeiphia, s,

2,99, ~MEDIOINE, —W. M, Clarke & Co., Doston, Mase
2,997 ~Butnra, K, Jennings & Co,, Chioago, 1N,
2,598, ~Waron Movexexre.~L. & M, Kahn, ¥, Y. oty
2390, —~LARD, A, & J, M, Moses, New York eity,
2,90, —Lann, ~0, O, Napheys & Bou, Fhlladeiphin, Ps.
209 —Prrrorgvn . ~Power & Co., London, Eag., of ol
2988 —Mrvroiwn, - J, H. Rattley, San Francisco, Csl
2,9 —Jaxs, wro, ~P. J. Rister, Phlladeiphia, Ps.

2,594 o 2,097 ~Tomacoo.—J . Sarmzin, Xew Orieans, La.
2,59, —Sroves, ~Summer King Co., Pittatiirgh, Pa.
280, ~CorvanLe Ings, —F. dell, Bertot, New York elty
2,400, ~B1LEN, ~A, Do Greift & Co., New York eity.
2,401 ~Corrams, nro,—~Foeht & Co,, Phllsdelphis, Ps,
2,00 —Spiutys, —Froiberg of al., Clnelanatl, Ohlo.
2,408, —SrAnon, ~Glen Cove Stareh Co,, New York eity,
2,00, —Cony Froun, —Glen Cove Starch Co., N, Y, elty,
2,405 —Rasrs axt Fires, ~Hellor of al,, Newark, N.J
2,400 —80ar. - Lincoln M't'g Co,, Providence, K. I,
240, G Loves, #1o, —Passavant & Co,, New York elty
1,408, —~Tors, ~I. Jeokins, Drookiyn, N, ¥.

2,000 ~Conspra, 8. Klelnberger, New York eity,
2,410 ~Fian, ~Kagle Fish Co., New York cily,

BOHEDULE OF PATENT FEES,

On appeal to Kxaminers-io-Chlef. .. ......
Un appeal to Commissioner of Patents,.
On spplication for Relseue.......coovpes
On oling & DIscIlmer. .. ..oooviiviiiiies
On an spplication for Design (3) yoars)
On appiication for Deslgn (7 years). ... s
On apolication for Deslgn (4 yoars) ... ..oooveeeene B8O

CANADIAN PATENTS
LisT OF PATENTS GRANTED IN CANADA,

ArniL 16 to 21, 1875,

4,63, —~Wm, T, Root et al,, Ingersoll, Ont, Radiator sod
steam heating apparatus, April 16, 195,

4,657.—J. L, Acams, Montreal, I'. Q. Tolatco cutter
April 16, 1875,

4,638.~J. D, Stark, Brooklyn, N. ¥,, U, 5. Elsstle
wheel lubricator. April 16, 1575,

4,629.—A. H, Swaln, Winchester, Ind., U. 5. Adjustable
table and ironing board. April 14, 1675,

4,640.—R. ¥, Cooke, New York city, U, 8. Elastic horse
shoe. April 16, 1595,

4,61, —J. E, Wisaer, Friendship, N, ¥, U. 5, Horse
hay rake, April 16, 1875,

4,52 —M. D. Murray o al., Johostown, X. Y. U. 5.
Breast collars for harness. April 16, I3,

4,665.—A. L. Carey ef al., Ypsllanti, Mich,, U. 5. Chals

pump bucket. April 17, 1IN,
4,644, —Wm, H. Gibbs, Oshawa, Out, Middiogs purifier.
April 17, 1875,

4565, —R. W, Jeftery, Woodbridge, Ont. Dolt lock for
pitman box. April 15, 1835,
4,646, —J. Currle, Toronto, Ont.
and fuel saver. April 17, 183,

4,687.—J. F. Webster, Hamilton, Ont. Serew machice.
April 17, 195,

4,688.—L. W, Russell, Ganazogue, Out, Fence coruer
April 33, 1435,

4,645.~B, Sloper, Montreal, P. Q. Hydrogen generstor
and carbureter combined. April 17, 1855,

4,650.—8. R, Balley, Boston, Mass., U. S, Wood-bend-
{ng machine. April 17, 1835,

4,651.—W. G. Bawbone, Toronto, Ont, Cartridge ereaser
April 17, 1975,

4,653, —€. H. Hall, Belle Malne, fowa, U.S. Tan vat
April 20, 1855,

4,653.—J. B. Porter, Yarmouth, N. §. Ironing machine.
April 0, 1875,

4,654.—E. Tiffany, Bennington, Vt., U. S, Circular knlt-
ting machine, April 20, 187,

4,655.—A.G. Gray, St. John, N, B, Mowing msachine.
April 20, 1¥75.

4,856.—8. Ryabeck, Red Wing, Minn,, U. 5. Mortising
machine. April 2, 155,

4,657.—L. Levy, Ellavilie, Fla,, U.S. Fence picket ma-
chine, April 0, 155,

4,658.—Wm. Peaker of al., Erampton, Ont. Hot alr dumb
stove. April 20, 1§75,

4,659.—J. 8. Kemp, Magog, P. Q. Manure-spreading
machine, April 21, 158,

4,660, —B. Curtls, Jr., Boston, Mass., U, 8. Buckle at-
tachment. April 21,1579,

4561, —Wm. Shea, Trenton, Ont. MUK and liquld cooler
April 21, 1575,

4,682 —Wm. J. Mansell, Toronto, Ont, Self-scting ear
coupling. April 21, 1855,

4,663.—W. H. Landon. Princeton, Out. Parlor cooking
stove. April 21, 1575,

1,664.—W, J. Wanchope, Niddrie, Scotland of al. G
manufacture, April 21, 189,
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BAIRD’S

FOR PRACTICAL MEN

Qur new n ATALOGUE OF PRACTIOAL
AND SCI 5 H-0 pagos, Vo, —sont froo to
any one w. \o vl mmlm s nddross.

HENRY CAREY DAIRD & CO,,
INDUSTRIAL PUDLISIENS AND DOOKSELLKIS,
406 WALNUT STREET, Iulladelphia,

Scientific dmerican,

Fronts and Rear Windows,

the world, Send for Catalogue to

London, Parts, Vienna, and Berlin.

L 333

FIRE PROOF SHUTTERS.

CLARK & 00'8 SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), ¥or Ntore

require no machlnery or balance welghta, and can be applied to any opening slso Ioll-
ug Wood Shutters tor fitores and Dwellings, Thousands are tn dally use, and are acknowledged the best shutiers in

JAMAS G. WILSON, Manager,
18 West 2th 8¢, New York, and st

Ol ol llﬂ

%or makin i

goh makers of the well known IJI'IOVID l.Aw - ATENT
HINGLE AND HEADING SAWING MACuiNe, Forclre
addroas TREV VO & CO,, Lockport ‘r‘(‘"l'

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and Mluo lubmeu
.l 180, any nu ‘?

CoxORETE
I.Ak! uuanxuco
eow Haven. Conn.

UNCHING For the Hewt
J.’::" -'"w"'g‘ﬁ*:;:t-f.r:."w.'wﬁ."zzz " DROP PRESSES, F"“‘“..Tc:.?m

than { ears, and are in good condition, A great oppor-
lluiorw 'uunf that type of boller. ncy are
taken o\u usw place to the Deasmore loc onal Safety
in the belng save fuel,
© uonl wuy Boller,
ll‘ best boller made ; gives «l satisfaction, and s
cent more economical other boller 1n use
hm for the Iurn;:l:’u' with :‘u attings compleu =
Borse power a flustrs ruu et
S L3 DENSMORE & €0,
Corner of Flashiog and Bedford Ave's, Brookiya, N. Y.

Bl[eluw Engme

The Cheapest and Best i‘orubl-
.‘ oeoffered to the Fab
Price, :nom Power..

v ;x - -

“oge e “

“wois o “
Price of Statlonary Engloes:
4 ugm l‘o_yer...

1 w Ll - '

1Mo1s ** b
Send for lllulln(od Clreular

and Price List
H. ILO\V & N
== !.&'ew nven, Co-n.co f

GENTS WANTED.—$40 a Week and Expen-

e, or $100 forfcllod All the New and ﬁundud
oveltion, Chromos Valuable Samples free w:

clroulars, ONEERTAL NOVALTT C0.,111Chambers St N, Y

Bradley S Cushioned Hammer

has larger capacity, s
more durable, takes w
less room, does more
better work with loss ex.
pense for power and re-
palrs than auy other Mam-.
mer {nuse,

Guaranteed as recom-
mended, ress
BRADLEY
an

ey

Y& NIGHT'S AMERICAN MECHANICAL DIC-
"0‘0“2{1 a Cyrlopedia of Science. Art and Man-

mn.tu'-ﬂunonunul bool-

ever publiahed. Nothing else will take its t i

the only work in existence which gives an

of w:,noen t advanced state of wechan
1 luovum (00 separate mbj«:u

N'mlllon
with spove 5,000 tions, c K Ooe Hundre
Thousand Dotlara (8100,000) - 1¢ will be lasued 1n 5 parts
or three bound volumes. The price of each part is 50
cants, parable on delivery. Prices for each bound vol-

:-e: $7; sbheep, $3; balf moroeco, $9. A gentie
-aa addres :Minutu- M.,a projl

e S '8;‘8.‘:‘.04’.:.::&"*?..&
‘E"?.

;{ ‘)ucn IBT uu. rou:rbx
:'n AU x!
LS, STEAM
s VENEERING MACHINES,

gxl‘l u 0 BAl
r transmitting Power, etc. ete.
uh.xr & VAIL, Lockport, N, Y

Tools,,
E. GOULD, Newark, N.J.

Al slzes at low prices,

s !cun er! Stop! Militis! Miners! Firemen! Tour-
2 pl'-ry o:ﬂ Take up thy bed and walk!

PoextY BIDSTOAD,

A great boon to mankind. Bee cut In this paper, Feb, 185,
Hy.ix nuh $; vduhl phll,od mounllnn. ml:d;l Isc“t:::
0, when order poc ¥ to
-uduﬁ .e ho tr;‘:ll-l CA)I )Uhul‘.’ CO., Troy,

ruw . MILLER, 65 l..lbn(y fe., Now Vork

l’l‘LlllNG AND DRAINAGHE MA('IHNI'JI

& moderate cou. cutting ditches of

u, \vld nnd dcpun in ground free from stutmps and

rotke schines work od%y from four Lo slx horses ,an

lﬂ&ucn‘lvdlldo l‘lbo l“slm‘r of Afty mu o day st 1)
o unt s o

s v 'r?l‘ml.l-u,;mmu I,

lll rouhuy. ew Yor (,Ily. z

A B.OEAR  BONTON, furnishes all llnd-of Machl-
« nory & Mechauicul Suppliesat popular prlcn

TO ELECY -1 RS WILIRM.
AR WA Sl
IAT‘"leB C".llll’( Al.lﬂ At'l") l’AT;‘(II:LAhﬂrm,I:::
rﬁux . 0 }lll ruction for o
%l ting ()NAB HALL, Manufseturing Electrician,
Oﬁrmn Street Boston, Mass. [llustrated Catlalogue

Improved Blotting Machine.
New Trlpr-o relieve the Tool on the

up sroka. best arrangement yet
Awwrd of the Amsrican lastitste
in Falr of alyy, against all competiton.

WOOD & LIGHT MACHINE CO,

Woncasrnn, M, Masufacturars of all

kindsof lron m:' “mw

MMAL&

m 3 WROUGHT |

g
II BEAmMS & G/;?F;)?;zs

THE Union Iron Mills, Pittsburgh, Pa.
The sttention of K eors and Architects fa called

to our ¢t 'S
b R

ufacturing, mnunly voided, pro-
mmmm All sizes st terms . ovor‘blon"c'u:bo
obtalned elsewhere. For descrd n lllhoﬁn ph address
Carnogie Brothers & Co,, Union Iron Mills, Fittaburgh. Pa

The, ollGatel SEn ey

PATENT

e & Mg,

B.A. OOD' MACHLN ‘0. Il N.Y.
..“L .’ Ub%."u

BEAUTIFUL DECALCOMANIA
or Truuf-r Pletarss, with full Instruetions sod 34 pg,
uﬂlp*p‘hllu 10 cwnta, 100 for 50 cta,
hnyml Mun,Aulm Leaves
A-I-dl.llm h-u nu.‘. we and Comlic Figures,
can be -oa‘y trans
u e x.. tate (he ot u...um palsting. Also §
beastliul Gem Chromos for 10 conts, 30 for 0ol Agwml
wasted, Addres J.LI‘ATTIN‘(O. 71 Puse St Now York,

THE IMPROVED

NIAGARA STEAM PUMP,

¥ lo ¥ Peari St., Brookiyn, N. Y.
Manufactured solely oy

Hubbard & Aller.
ENGINES AND BOILERS,
Pulleys,Shafting and Hangers
a Specialty.

-
List and Samples free. E. gnovox.n. Brattieboro', V.
FIEBST & PRYIBIL,

MANTTACTURERS OF

BanﬂSawllachmes

forall u . ln

8 ud for a Catalogue to
461 to 467 W, 40th St,, Now York Olty.

LCOTT THES, for Broom, Rake and Hoe mandles,
A . i.c'lnl.l-ﬁ Sl Cortlandt 8., N. Y.

THE LEHIGH VALLEY

Emery Wheel Co,

WEISSPORT, PA.,
Masutsctarers of
Rmery Wheels under a
now patent.

Send for oircular.

t’s Paten

t
MAL}%INI‘J'I"S TOOLS.

n':‘ Prices

r}?c Ir'qu D_qll.

i obea R A
lmu & Huwl Clamps, Dio Dogs, Clamp Dogs, Vice Clamps,
1n M-ndmla &o. Hond !urlllui Prico Liat to

E"ml:‘ E COUNT,  South Norwalk, Conn.

AS()\"8 PAT'T FRICTION ( 'LUTCHES
are mapufactured by Voloey W & Co.,
L, I, K )Kn tullﬂ treet,
N?w"gz%n 'Xrl‘ufﬂn’x' h"u) A(Irun Ohlo .77

I ll (()VI"I(INH FOR l'i()'ll JERH AND
T t Cont in

S)u PR UMY “AND PAINT FOR

ROOFS (s the best In the nu‘-(

bestos Felting Co.
B10--399 Front B, N. Y,

AMALL MILLED h?.\r‘i“)ﬂ: BOBEWH made
to order. Samples and price list sent free v
Cunris M'»'a Co, West Drattiehore, Vi

EAGLE FOOT LATHES,

Wwith Scroll and Clroular Baw Attach.
maents, H[d- Itent, Tools, Ac‘ '.'nlw Hmall
Engine Lathes, Matal I‘ nnouiau
Noatest desigos, saperior Anish W
Prices. Our pew Catalogue describes
hese and every (ool necessary for the Am
steur or Arum Send for 1
CHASE ,f ca,.,
:un uumu ow York

AGENTS WANTED,
Men or women. $34 & week. Proof
5’ furnshed bBusness ant and hooor
alle wuh mo ruaks 16 page corcular
and Valusble Samoles free. S A postal
card on which te send your addsess
cones but one ceat  Wrile st ance o
F. M. REED, Sy a7, NEW YORX.

CoOrE & MAXWEI;L MG 008

INDEPENDENT BOILER. FERD PUMPS

the mon roll- e and -

riced Steam Pumps offered, Special Price l.mluo:n
tpp luuon from Oflice and fteam my Works, Hamil.
. Wanenoons, Chilcago, 111, ; Cibctunat!, Oho.

A Weelk And expenses m Al Artioles
60 90 new -uq‘ aa flour, Bom plen free. C. M
0 LININGTON & BRO., N. Y, or Chicago,

$77 A WEEK to Male noa Female Aﬁenu. 1o laz.r

loumy (,oou NOTHING to
FREE, P, O, VICKERY COO Augusta, IO

OTIS wiomiery.
Machinery.
OTIS, BROS, & CO

No. 348 BROADWAY, NEW YORK.

ORTABLE STEAM ENGINES, COMBIN
ing the maximum of efficlen dmhlmy and econ
on‘lle with the minlmum of we! and price, They are
\y l“nd tuovrb;, ka:'n. more m:d‘ belng 1o
WArTAnted as lcta
olrcuhn oenl on ngpllc. rxor et L e
HOADLEY CO., Lawrence. Mass.

ey Wiy

“n Genernl “ood orking Machine:
JOBN B. BCHENCK'S BONS § Matteawan, . Y.

Bend for Ostalogue. 118 Liberty Be., 3

N.Y.Cuny

BLAKES sreaw PUMPS

FOR EVERY POSSIBLE DUTY

3E0.F BLAKE MFG CO.79%81 LIBERTY STNY.
CAUSEWAYZ FRIEND STS, BOSTON.
50 CANALST.CHICACO,
STEHD FOR MLLUSTRATED CRTALS QBT

For cutting busines
STENCIL D]-ES Btoncile, all sizes. Als
complete OUTFITA for Clothing Sten
clis and Ke; L‘hcch with which young men Are makis

from 5 to Send for Catalogue and samplos:.
8. M, smthum. i1 Hauover 8t., Boston, Mase,

DAVID'S PATENT| For Qrmdmg

Bones, Fertilizers, Clay for

Bricks, and hard material.
Send for Pamphlet to
DENMEAD & BON,

Engine & Holler Works,
lummon. Md,

DISINTEGRATOR

G, LIOULDS for Fruit Jars, Lamps
Bottles, Ink Stands, etc., Moby H. BROOKE
| 35 years Con. Wimirx nd CENTRR Sve., N. Y. For
new 1o glass, you will ulre Amld (or dle).
eg.‘ucripuon of moulds for gm‘ rubber, zinc,
model or Arawing. inciose

Stone Channeh‘ng

OoR

Quarrying Machine,

WARDWELL FPATENT,

FOR CUTTING BTONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARIIES,

STEAM STONE CUTTER CO,, RUTLAND, VT.
SOLE PROPRIETORS AND MANUFACTUNRERS,

N. ¥. BURNHAM'S
TURBINE

Water Wheel

Was Irnod 4 yoars a
h.wur 1 the Patout O
wnd has proy
i) alses made
‘wcr than any other fret .l.u
?wn s amphlet froe 2
» URNHAM Youx, Fa

P. izuusnnm. & 00.,

Worcestor, Mass,,
Manufacturers of the Dlaisdell Patent Upright Drills and

othor firet-cluss Mochantc's louln

STEEL CASTINGS.

Boltd and llomogroeous  Guaraptoed tenalle streagth, 33
funs to square tnch. Ao invaluablie substitute for expen
fve forglhgs, or fur Cast ron requiring groat streagth,
nd Tor clrcular and price list to
e MAYFIR STEEL CO, ).nuu m nn“.,m 1a

00D. \\u' KING MACHINERY GEN
orall s les, Woodworth r\nu- and Hied
m-hu nns.ud‘l’u Machin

Coutral, ssrvar it nUGS"a luo.'fAu»wu‘

— —

P.\TPN’TPD DY C. SBAUER, BAINT PAUL
Minnesota, an Adjustable Iron Hame, whereby the
satne hame can be ralsed upon & 16 or 22 inch Collar, The
Deaft l'*r and Line Terret belng In thelr proper posi-
tons, The right 10 manofactare the Hames or the Pat-
ent for Bale by the Patentee,

NOTICE FOR BRIDGE CONTRACTORS,

The Bridge Committee s now ready to recelys Hids
Fians, and Specifcations (both for Wooden and Lron, 40
s 10 detormine the kind as to durability and cost, for &
new liridge scross Spoon River at Ellleville, in the
County of Fulton aod State of Lllnols; the Span will be
about 20 feet lon, All communieations shouid be sd-
dressed to D, SHECKLER, Elllsville, 1),

Dated this 26tk du of April, vr'x.

VA7 l;l’:n" :

Wi R
13

BERRY 15S

mm:l Yme’h Olll Chromos, #ize 'l“l
mounted ready for mmum -enl Rt Pl
for ONE i) (lmn‘:’l“nt
ch.muvcrohnd lu Aunu, For partic-
ulul nmllumx Addross ¥. P, Gluck,

ICHARDSON, MERIAM & CO.,
Manufscturers of the latest improved Patest Dantels®
Woodworth Planing Machines Mucmn( Saali and
Mnldln.. Tenoniog, Martist Boﬂal Shaping, Vertieal
and Circular Re-sawing Mach w Mills, Saw Arbors,
Scroll Saws. !..u'.y Cut-off, IM lub-n' uuuu-.
ko and Wood Turning Lathes various other kinda
of Wood - working M
sent oa application. Mszaf

afactory Mass
Warelguse, 10 Liberty Street, New Tor ]

'TONE SAWING MACHINER{

X DERRICKS &.

a TC AW
HAND AND CAN

PAVELLFP S

OMAS T r
RUTLAND, ¥

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&o. Bend for Illustrated Ostalogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 108 Reade Sta. N. Y. Clty

PATENT

OLD ROLLED
SHAFTING.

JUS [ace that tOls dDoarting has 9 per cent greater
streugth, a finer fAntabh, truer to gage, than an
other In use, renders It u..donbudly the most economic:
We are also the solo manufacturers of the CELERRATED
Corraxs' Par. COUrLING, and furnish Pulleys, Hangers
oto,, of the moat lpprv\'ed styles. Price lut ‘mailed oo
spplication to JONES & LAUGHLINS.

Try Street, 2nd and Srd Avenues, Pittaburgh, Pu.
1% 8, Canal st., Chicago, [l
tocl- of this Shafting in store ana Tor sale by
R, DANA, & FITZ, Boston, Mass.
LALPA« 191 Chambers sireet, ¥. T,
PIERCK 3 ‘llA.Ll\h Milwsckee, Wis

YALE
IRON WORKS,

New Haven, Coun.,
Bullders of the Yarx VEnricat
the Sewd and most Ecenomical,
elther for land of marise nee ; alvwo
HomizoxXTals, with or wibout
the Rider Cut-oft

SPrECIAL TooLs made to order,
..’lll ot prices that defy compets-
tlon. Send for Clreular

OR SALE—Machine Shop, for the manufacture

of Wood-working Mach . .\ geiber with
tterns and goodwill, Small capital ® \( drese
OFE MACHINE €0.,, 131 W, Seco uJ tncianat!, O

Mumn & Co’s Patent Uﬂices.
Established 1846,

The Oldest AgencyE Soliciting Patents
in the United States

TWENTY-BIGH]1 YEARS EXPERIENOA,

MORE PATENTS bave been scoured through
this agency, st home and abroad, than through sny other in
the workl.

They employ as thelr asalstants & corps of the most ax-
perienced men as axsminers, specification writers, sad
draftamen that can be found, many of whom have beon ses
ected from the mnka of the Patent Offce,

SIXTY THOUSAND laveators have avalla)
themselves of Munn & Co's services In examiniag thelr in
ventons, and procuring thelr patenta,

MUNN & 00, in conneetion with the publication of the
SomeNtirio AMEntoAy, ocontinue to axaming inventhons
confer with Inventors, propare denwings, speciiications, and
assignmentaattond to fing applications tn tho Pateat Ottlee
paying the governmaent foes, and waloh ssch onse step by
step whilo pending befre the examiner, This W done
through thelr braueh offfee,cornar ¥ and Tih Stroots, Wasl
ngton.  They also prepam and e eaveats, proours dealgn
patents, trademarks, and relsanes, sttond 0 rojeoted case
(prepared by the lnvantor or other atlomeys), procure copy-
rights, sttend o Interfervnoss give written opinions oo
matters of tfringemeny, furolal coples of patenta in Mt
sttend to every brmnoh of patont businsss poth in this and
n forelgn countries,

Patents obtained In Cansda, England, Franece, Balghun
Germany, Kusals, Prossis, Spaln, Portugel the Brithah
Tolonles, and all other countries where patents s

granted,
A apoolsl notios ls mado 1n the Boexrino AMERIOAN of

ol Inventions patonted throogh (his Agoncy, with the
anme and resbdence of the patentes.  Fatoats are oflen
sold, In 1 art or whole, to persosa sitisetad 0 e Invention
by eachk potice.

A patnphilet of 110 pages, contalning We lews and Ml &)
rections for obtainiag United States patenta, also s ciroslar
pertaining exclusively 1o Forolgn Fatenla, stating coul iy
moh country, Umse granted, ste, seat fve.  Address

MUNN & C0,,
Patlabers SOLENTIFIO AMERICAN,
37 Park How, N, ¥,

Buanos Ormos—COornor ¥ and Tik Streots

~ M Mo




Seientific American,

2, 1875.

—

‘MAy 2

mm.o-c .."n“."

- - - oconis a line,
Engraving head advertisernents at the same rale
wltw.h::mnmt.m the letter yres, Ad-
vertisements must be recolvod at publication affce oa

early ar Fyiday morning to appear tn nert (e,

PATENTERS AND MANUFACTURERS, -
. ouse of long standing, with business

5 "ﬂ“ﬁ:‘&-n part of l’w Clty of London, Kng-
, I open 10 arrange for the sale or exclusive pur.
of any artlele (patented preferred) of large con-
on [oF AOmestie use . Caah advanoes Lo any amount
ll‘.";"l‘l‘ m(er'vm;n ln(Amxcﬂ? n!nl

t " riicuiars, to 0 »
N8, 53 Bt, Fauis Churohyard, Lon:

i
ESTING MACHINE WANTED

Board, appointed by the Presidont of the United
mn:n L T T G el ot othor M b s, wiTl reoelve o
18, untii 19 M., dune 1at, 1435, for the construction of &
;Mll\ Machine suliable and pOnYEnIent, i all respects
to subfect 10 elthor tension or compression specimong o
all Jengths up to thirty (M0) feat, and of Aoy width up
to thirty () &rhu. and \um 5 muAImnm aapacity of
elght hundred th AL , and also eapa
Die Of securstely measuring the stratns lnposed he
sald machine is 1o be faratshed complete, with all neces-
T ook, 2 S o o Vet 4
Dot y for . o 4
uk‘tﬂﬂﬁ at .tlo place of masufacture within Sve
‘5{ moaths of the dat

e of contract

\ will be furiher demanded that sald machine shall be

taken back Ih part payment (or & machie of two milllons

2,00,00) pounda 11y, more or less, &l An early date

“Lkh‘ may be -r«'lam in the proposal, and upon terms
1 adso be stated fu fall as tn the proposal for the

frst namand machine
fency and of comple-
A satiafact toe of efiic ¥ S e

ory

he specified time mast accom ¥

- T'l‘:fll-tfon‘mmn- of one hundred domnn (10) per

mﬂlkrudul in case of non.fulfiment of the con-

e contract

‘l"l’::.:.;'bl:nl proportions of the machines are 0 be

factor of safety of not jess than six (6)
Pﬂmuh endorsed, ** Proposals to farnish & Testing

Machine, ** sccompanied by complete specifications, and

general working drawings showing dimensions of the
neipal parts, st be addressed to the President of the

Eud. Lr. Cot. T. T. S Lamoaxy, U S A, Warzs.
OWX, Mass

1.“l'he privilege I roserved of rejecting aay, of all, pro

posals,

he Board,
H. THURSTON,
SECRETARY,

Ry order o’( 1

[)ETE(‘T!\'R. OR AOW TO SEE BEHIND YOU.~
Last New Articie out, Clreulars free. Samples 3¢,
Novzrry WaneEnovar, Box %, Orilila, Ontario,Cansada,

ARVING MACHINES WANTED-Those of

J Pullipp Hauek & Adbdnv #m‘ - r.orany olher make
riles lease rice lis

o o L .;'..‘t.‘rio;.\'ull. San Francisco, (‘A}_.

The Standard—Best 8tock—Finest Finish.

MANUFACTURED ONLY WY

D. ARTHUR BROWN & CO,, Fisherville, N.H,

Working Models

Expert tal Machl
:r:dcb; T, WERNER, & Center 5t

School of Civil Engineering

OF UNION COLLEGE, SCHENECTADY,N. Y.

Metal or Wood, m\sd% o

Thorough course of instruction and Geld practice,

Yor upe?m informaticn. sddress Prof. C, STALEY,
For information concerning the Coll courses, Classl-
cal and Sclentic, address B, N, POTTER, President,

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

See eagraving and description In the -* Scientifie Amer-
Seas "' of March 5. The greatest known cure for rheu-
sciatics. No pbywsician be without ode

watlen 3o
Seod for . 2

C.R. TOWNSEXD, SoLx AGEST.
Medical Institute 3 DeKalb sve., cor. Adelphl Bi.,
Brookiyn, 5. Y

NGINES AND BOILERS, New and Second.Hand
Portable and Stationary. For description, addross
GOOUWIN & WHITE, Ol City, Pa.

THE ROOT SAFETY

BOILER.

OVER 1,200 IN USE,

The distinctive clalms presented by this boller are
SAFETY FROM DESTRUCTIVE EXPLOSION
CTMOST DURABILITY ;

HIGHEST ECONOMY,

And Greatest Facllity for Enlarging,
Cleaning, and Repalring.
§&™ For Illustrated Catalogue, sddress

Abendroth & Root M'f'g Co.,

GREENPOINT, BROOKLYN, N. Y.

OGARDUS' PATENT UNIVERSAL ECCOEN-

C MILLS—Fo0 # grinding Bones, Ores, Sand, Old
lea, Fire Clay, Guanos, Ofl Cake, Veed, Corn,
Corn and Cob, To JSaufl, Sul .Sull.lﬁoou.h'plcu“

m’ Cocoanut, Flaxseed, Asbestos, Mica, ete., an
er cannot be ground by other mills,

Also for Palnts,
Printers l::‘b.‘l“mmlc ete, JOHN W.THOMBON

MES BOGARDUS, corner of White
KElm Sts.. New York,

MAGNETS—Permanent Steel Magnets
of sny &nn or sze, 0 to order by ¥, C. BEACH
&CO., Capal Bt., Now York, Makers of the celo-
bratea Tom Thumo sod Ministure Telegraph Instro-

'l‘otid & Rafferty Machine Co.

MANUFACTURERS OF

Rapt
e )

am

oo

NEW

- CAUTION,
IF PUrPOsS, purport
Patontos and Sole Manufnoturer

§§§§9§§6594§
TO LUMBERMEN.
$100.00 IN COLD,

In the Groar Natlonal Bawing ('r-n(o-l‘ hold at Cinofnnat!,

W, The 10000 odd Prise, Fieat |
loat Cireninr Saw, and Viest Peige Stver Medal for the
st Crose Out Nato, also the two Fpst Prize Medaly for the
Deat 80 Swage aud Ovoss. Cul N Athrchment
Busquunaxsxa Duvor, ', April 3h, 150
son's Patent lanar Saw, w

Tooth, and, after nearly theeo years' exoerience with our Patent
M0 are now In oporation, asing 1000 Dits or Teelh annuslly
atdl Price List to

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS il colors), ROOFING PAINT,
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THE VIRGINIA DITCHER.

Some writer has said that drainage is to the earth what
breath is to man, Good dralns are earth’s lungs. Sclonce
and cexperience have demonstrated, beyond intelligent dis
pute, that the producing capacity of the earth, not to men.
tion its healthfulness, is largely in proportion to its ability to
receive Nature's nourishment, namely, heat, air, and mois-
““?1.."“\ to expel the poisonous secretions left within the
earth,

The intelligent farmer should as soon expect health to his
body and vigor to his mind with congested lungs, as life-

e LStk mnads

giving power in his acres when clogged, soddened, or even of
aeavy soil. Even the lightest soils lack porosity. Respira-
tion, then, must be set down, by the farmer who wounld be
successful in the largest sonse, as being absolutely as essen

tinl to his scres as to himself.

Nor is the capacity to recelve Nature's gifts (air, heat, and
moisture), which drainage secures, the limit of its advanta.
ges. That the richest of patural soils, when undrained,
will not compare with much inferior soll when drained, all
intelligent porsons know ; but the utility and wonderful eco-
nomy of the drainage system Is best illustrated when fertill
gers come to be used. The drained land receives and retains,
almost without loss, the fructifying qualities of fertilizers;
while, from obvious causes, the undrained land roceives
slowly, wastefully, and always coldly, the expensive helps
to its productiveness. The best of fertilizors, used on un
drained soil, will yield but a temporary benefit ; while much
poorer land, drained and fertilized, will be almost inexhaus
tible.

We devote the initial page of this issue o the representa
tion of a new and simple apparatus, which, for the slow,
costly, and uncertain ditching process of the past, substitutes
the cortain, cheap, and reliable labor of machinery. It is
the invention of ex-Governor (now United States Senator)
Theodore F. Randolpl, of Morristown, N.J. It is fully
covered by patents, both in this country and abroad, taken
out through the Bcloutific American Patent Agency. The
mnehines are of two constructions, one having three traction
wheels, a8 shown in the engraving, Fig.1, and the other hav
Ing four trction wheels, differing only from the first in I
sdaptability 1o side hill cutting or use on very uneven ground
Fig. 2 represents all that is material to be shown In the lat
ter, the four-wheeled ditcher.

Turming to Fig. 1—the three traction wheo! machine—wo
describe as follows : A s the supporting frame, which rests
» the rear on the following wheel, and is held up in front

by the bracket, B, in the forward part of which is a pinion
which ongnges with the rack, C. A worm gear, meshiog
with the pinion, is actuated by n rod which extends to the
rear and terminates in the hand whoeel, D,s0 that, by tarning
this hand wheel, the brackot pinion may be rumu:d on the
rack ;and thus the forward end of the h[mu-, A, upon which
the ditching wheel is suspended, is raised or lowered ng de-
sired. The rack, as well as the driver's seat, is supported on
the forward axle. Suspended in bearings in the frame is the
cutting wheel, E. This consists simply of the strong, ciren-

lar, sharp-edged steel flanges, of such width apart and depth

"RANDOLPH'S VIRGINIA DITCHER.

of cut as is desired. When the frame is lowered, these cut
into the ground, dividing it, and forming the perpendicular
gides of a ditch, Directly In rear of the wheel, and between
the flanges, is a steel.pointed shoe, F, the forward edge of
whielh makes a horizontal cat, generally, on a line with the

lower edge of the flange

wo of the ditch is thus defined on sides and bottom ;
ts, is carried up, by the re

The nhll
and the varth, loosened at all poin
volution of the ditching whee! and between the flanges, until
forward upward portion of the
the ground, whereon it

it reaches the chute on the
machine, out of which it passes to

piles regularly, convenient for refilling the diteh or removal,
The construction and mode of adjusting the shoe, E, shoulp
be particularly noted, for herein, it is claimed, lies the sim-
ple and effective mochanism that renders rotary ditching prac-
ticable and very economical. The adjustable shoe and plow
effectunlly prevent the machine from clogging; the pivoted
plow, resting on the sliding shoe, is readily raised or lowered ;
and thus any temporary excess of earth or unexpected fmpe-
diment can be removed or relieved, or any deficiency in ent
ting promptly made up. The pitch of the shoe is adjusted
by the set screw, I, by means of which its upper or lower

extremity is drawn from or set toward the rim of the ditch
Provision is thus made for the different strata of
soil, frequently found under a common surface. The hand
The cutters, K, on the

ing wheel,

wheel, J, is simply a belt tightener
lower end of the front post relieve the work of the ditcher
somewhat, and can bo made to give almost double width to
the ditel, without widening the flanges. Knives of proper
strength are alzo arranged for the rear post, by which sloping
sides are made in ditching, when required

The machine can be used for digging narrow and deep tile
ditches, or open and broad ones. They vary in size and ea.
pacity, and roquire animal power from two horses, necessary
to draw an agparatus welghing 1,500 [bs., to six horses, pall
ing & machine of 2,500 Ibs. weight, and titted for work In
the stiffest soils. The machine does not undertake to dig
stumps, or to remove stones larger than the capacity of the

flanges
From reports of practical trials, we learn, the machines cat

perfectly smooth ditches, of any depth and of any width de-
sired, the power to work them being increased in a dimin.
ished proportion to their larger size and capacity. The use-
fulness of the machine I8 not confined to ditching. AS an
sxcavator, it shows considerable capacity; the machines of
six horse power dig from 250 to 300 lineal feet & minute, ten
inches wide, and three or four inches thick. This will be
found to be equal to 5,000 Ibs. solid earth, and nearly two
cuble yards, per minate. As a road maker, for pipe trenches,
rallway embankments, underground tolegraph wires, and
the like, it would seem to be of much utility, A machine is
now belng constructed, we understand, for digging irriguting
canals in Texas. The agents suggest that, as a single ma-
chine will do the work of many farms, the clab system
would be the best in purchasing, thus making the cost to
each person comparatively small.

Full particulars can bo had by addressing Randolph Bro-
thers, agents, 111 Broadway, New York city.
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Many ingenious experiments have been made to determine
how long, on the average, it takes 2 man to receive a men-
tal impression and respond to it by some simple action. As
might have been predicted, some men feel and think much
more promptly than others. It is also found that the same
man's mentsl and nervous actions are not the same st all
times; the quickpness of the response varies, too, with the
nature of the ¥ignal, and with tbe practice the ohserver has
bad in noting the same or similar phenomena,

A serles of corresponding investigations of the rate at
which the human mind acts in bulk is also very much need-
ed. Inthem it would be not the mental action of individuals,
bat of classes, that would be studied: how long it takes the
various grades or classes of men to receive & new idea; how
long it is before the idea is generally accepted by the olass
and carried Into practics ; and what are the relative periods re-
quired for the acceptance of different sorts of ideas by differ-
ent classes,

The investigation would have to be made historically, by

such a man as Franciy Galton or Herbert Spencor, ausisted
by specialists in the several departments of human progross,
who would compile wables of the great discoveries in their
special flolds, setting opposite to each discovery of important
fuct or priociple the time required for the soveral stages of
its progress to general acceptance. Ope table, for example,
would record the more important discoverles in Science,
giving tho date of each, the date of its endorsement by some
prominent man of Science, then the time elapsing before it
was acoepted genorally by the leaders of that particular de-
partment of Sclence, the time when the scientific world at
large received it, the date of its adoption by men of culture,
by practical men, and lastly by ecclesiastics, Othor tables
would mark 1o like manner the sdvance of human thought
along other linow of progress, so that a comparative state.
ment could be drawn up, showing the relative rapldities of
different sorts of intellsctanl movements in different clussos
of soclety,

That such & scheme could not at once be carriod out, with
suy degree of perfection or completeness, Is o argument
sgainst It It s true that only & very fow sclentific and
other disroveries bave yet permented all Jassos; neverthe.
Jesa tho very gaps in the tables would be instructive, as
ovidences of the hollowness of the protended culture ef

Seientific American.

many respectable clanses, and the impenetrability of other
clanses to large congaries of truths.  Kven approximate tables
would be Immensely valuable; they would save such a world
of anxiety !

For example, & man wmnkes, after years of patient stody,
an important discovery—say in optics, He hastens to Iny
his achievoment bofure the world, and natarally expects that
the world will Do as glad to receive as ho is to publish the
pew truth. But somehow the world does not seo it. Most
likely, if the discovery bo of prime importanee, it will be dis.
puted with the Intensest vigor by the very men who ought
to welcome It.  In such a case, our unfortunately fortunate
student would have simply to turn to his table book to
learn that, on the average, it takes so many months for a dis-
covery of the kind to be accepted by some acknowledged
mastor of the solonce of opties; so many years before it
commands the sssent of opticians generally ; so many de-
ondes before it s Incorporated into advanced optical teaching,
and so reaches thoe world of gencral culture, and so on.
Then he would be able to possess his soul in patience,
knowing how useless it i to expect the thonghts of the
world to transcend their usual eapacity for speed,

Possibly there are men, like Dr. Drapor, who have learned
from long experience—at least in their special departments
—pretty much all that such wbles would teach them; but
for younger men and men of more hasty temperaments, they
wounld be exceedingly useful. And they wounld be not with.
out their uses toother than discoverers. The editor of a scl.
ontific paper has frequent need of the information they
would furnish to keep him from undue impatience with the
slowness of men to recelve intelligence and act upon it,

A vital truth is added to the world's too limited stock,
changing, perhaps, the entire aspoct of a selence. Ho tukes
pains to have it promptly and explicitly set bofore his read-
ers, He knows that the attention of 4, 77, and ¢ is repeat.
odly called to the truth and its bearings; yet year aftor year
he will see them serenely teaching the old, it may be explod.

38 | ed, theory, as the last addition to men’s knowledge in that

department: A, B, €, and the rest of the alphabet standing
for classes of honest and supposedly intelligent humanity,
requiring respectively one, five, ten, fifty years, or more to
learn anything. If our afflicted editor really appreciated the
natural sluggishness of cluss intelligence, and conld estiwate
the probable period required for the incubation of different
ideas in different orders of men—as the suggested tables
would enable him to do—would he chafe so at the persist.
ence of error, or the halting progress of knowledge ?

Personally, wo often feel the need of just such specific
knowledge of the varying rates of speed at which intelli.
genee becomes Incorporated in the mental furnishing of va-
rious classes of men. Then, when we should see some scl.
entific doctrine atrociously misstated by some ‘‘ leader” in
\iterature, metaphysics, or theology, the knowledge that it
requires on the average s0 many years, or sO many genera-
tions, for a clear conception of any new scientific thought to
penetrate that particular body of men, wounld reconcile us to
its slow illumination in that particalar instance. We should
say—not that the misdoer was a knave or a fool, but merely
that it was too soon to expect anything better in that quar-
ter. We should not be surprised even to learn that a sensa-
tion was caused in certain circles by the bold assertion
that the world Is not flat; or to hear that a like effect was
prodaced in theological circles where one of the most liberal
and talented men of the English church plucks up courage
to eay, as Dean Stanley did the other day, in & sermon on
the death of Lysll, that ““it is now known that the vast
epochs demanded by scientific observation are incompatible
with the 6,000 years of the Mosaic chroaology, and the six
days of the Mosaic creation,” implying that geology is right
and Gevesis wrong. And we might possibly be patient at
still another infliction, upon confiding readers, of the mythi-
cal Three Buttes of the solar spectrum by one who professed
to present the latest sciontific aspect of *“ Chemical Radiation "
in a periodical of the standing of the Popular Seisnce Month-
ly.
“There are three specira,’ says the writer: who quotes
Dr. Draper as an authority in solar matters, but has not yet
heard of his most important discoveries: *“there are three
spectra, one of which, the thermal, takes action upon all
kinds of mattor; avother of which, the lnminous, acts only
upon a certain special form of nerve matter; while a third,
the chemical, produces changes In certain compounds;” and
the usual figure s given, showing *‘ the Intensities of the
Forces of the Speotrum. ™

It would bo a comfort to know just how long we can rea-
sonably expect such popularizers of Sclence to continue in
ignorance of what Dr, Draper has done to demonstrate the
atter absenee of any such triple division of the sunbeam;
bow long it will probably take them to discover that red
light is as capable of producing chemical effect as viclot
light, and that in all probability the yellow rays seem most
luminons simply bocause they act most energetically upon
curbon compnunds, such as compose the retina; but in the
absence of the investigation we have suggestod, such con.
solation is denied us. And there are such a multitude of
gimilar canos | Therefore, we nssure whoover shall prepare
the tables demundod that a cortuin market awalty at lonst
one copy, Wo will takoe it for porsonal use,

A PRACTICAL CVRE FOR VAGRANCY,

When Count Rumford became the friend of the King and
virtual ruler of Bavaria, he found the country swarming

with boggars. In the large towns, beggary was an organized
Imposture, Insolent, clamorous, persistent. The rural dis

tricts were overrun with tramps of all ages and every na.

tionality, who levied contributions, robbed, and q!m
everywhere: and not only their impudence dnd dlamorous
fmportanity were boundless, to use the Codnt’s own words,
but they had recourse to the most dibolical arts and the
most horrible erimes in the prosseution of fheir infarous
trade.  All the regular machinery for the repreasion of va.
grancy was unavailing. The people were disheartenod. In.
dustry was well nigh paralyzed by the parasitic maltitade,
nnd the honest peasantry had become 8o corrupted by bad
example that they would leave their work in the fields to
beg of travelers on the highway. Beggary had become so
common and customary that it no longer seemed shamefal or
infamous.

Yet the whole system fell in a day when attacked by the
Count’s resolute will and sterling semse. His remedy
was work, fairly rewarded, so presented as to make industry
ns attractive as possible, bat rigorously insisted on. His
plans for housing, feeding, and employing the beggar class
were quietly perfectod ; then, on the first day of January,
1790,every beggar was arrested and set to work.

The law was: No Idlenecss, no begging, no dirt or de-
bauchery ; but work for all, good food, kind treatment, and
instruction in the ways of honest living. In one day the
plague of beggary was stopped. And it was not long before
the majority learned to prefer the comfort, decency, and re-
spectability of honest industry to their former squalor, idle-
ness, debauchery, and crime. And the experiment paid
financially.

Count Rumford's report of the experiment, written after
it had been five years in operation,shows that it had not only
banished beggary and effected an entire change in the man-
ners, habits, and appearance of the class which had been so
nbandoned and degraded,but that it had made them self-sup-
porting. The saving effected in cutting off a great source of
erime was beyond estimation,

In every part of the Eastern and Middle States, especially
within walking distance of our chief cities, an order of
things is growing up the precise connterpart of that which
the Count found in Bavaria. The tramp is everywhere—male,
female, limp, lazy, insolent. Every country road swarms3
with them, and the country people begin to look upon them
a8 an inevitable infliction, less dangerous when fed and
sheltered than when hungry and at large. Refuse them
food, and your hen roost pays the penalty, Deny them a
bed in the barn, and they set it on fire. They travel in gangs
and disperse to forage, levying contributions right and left.
Their vagrant life suits them ; and miserable as they seem to
be, no proffer of honest wages for honest work will induce
them to leave theroad. Every season theirnumber increases,
and competition only increases their audacity. Unless the
evil is differently dealt with, it will soon become as intolera-
ble as it was in Bavaria,

No method of treatment involving large preliminary out-
lay for workshops, concert of action,or central authority can
be looked for here; we need not one but ten thousand
Rumfords. Every town must apply its own remedies:
nevertheless it would not be hard to devise a plan by which
the whole system of tramping could be as quickly broken up
as it was in Bavaria, and that without taking the tramps
from the roads they love so dearly.

Any town can inaugurate the plan by enacting and enfore-
ing a regulation to this effeet: Fix the penalty for begging—
that is, professional begging—at ten days’ labor on the high-
ways for each offease; there is no danger of a failing de-
mand for that sort of labor for the next fifty years. Give to
every citizen the power to make arrests in cases of vagrancy ;
and for every ten days’ labor by the party so arrested, credit
the person making the arrest with five days toward the work-
ing out of his road tax. For his Inbor,gave the tramp decent
board and lodging, and from ten to fifty cents a day as
wages, according to his eficiency., Let such a law be rigor-
ously executed, and in a little while we should have better
roads and fewer tramps,

The honest seokers for work would suffer less under such
a system than they do now, when they are apt to be con-
founded with professional beggars, who are always In search
of a job—somewhere olse, If sorionsly in need of work and
money, the temporary tramp would simply have to apply to
the road mastor, who would never be without employment
to give and fifty cents a day to pay for it. The work hunter
would not be long in acquiring enough to pay his way fucther
or to support himself until he found work in the neighbor-
hood. Farmers and others in want of help would soon learn
to resort to the rond gungs to pick their men, the volunteers
being free to engage thomselves at any time, those under
arrest when their ten days wore up.  The professionals would
more or less quickly learn to prefer free labor at high rates
to enforced work on the roads at low rates; in the meantime
an enormous ‘‘ waste product” would be utilised, and the
highways improved at small cost to the residents. It issafe
to predict that any community adopting such a plan would
soon have better roads or fower beggars—possibly both.

o

THE WRECK OF THE SCHILLER.

A terrible marine disastor ocourred on May 7,0ff the Secilly
Islands, near tho English const. The Schiller, a now and
mugnificent stenmsbip belonging to the Fagle line, was
entirely wrecked. The ship was on her voyage from New
York to Hamburgh, and was ondeavoring to reach Plymouth,
England, in the midst of a thick fog, which, for 1hreo days,
bad prevented observations, The captain probably mistook
his position, and at ten o'clock st night the vessel struck on
Retarridre reef, whilo under almost full steam headway. A
strong gale and heavy sea speedily caused her to drift broad-
side on the rocks, the waves swooping her decks, and finally,

as the tide rose, carrylng away Lor masts, which were loaded
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~ with passengers who had ascended the rigging for safety,
- Buttwo of the boats reached shore; and out of threo hun.
- dred snd eighty-five people on bonrd, but forty-throo wore
~ saved. Ordinary lifo presorvors, it appesrs, were on hoard ;
-~ ,«mﬁwmﬂw&. every woman was secured in one, It is

_ ;m&m however, that, despito this precantion, all,
~ with one exception, were drowned.

It is impossible to suggest any means of safety which

could be provided, which would preserve life under such
‘clrcumstances as these, in tho midst of a raging sea; but we
_are not without hope that some inventor will yet devise a lite
_preserver capable of meeting all emergencies. The appara-
tus must be such as to support the person entirely indepen-
dently of his own exertions; it must prevent his becoming
drowned by constant submersions by the waves breaking
over his head ; it must be capable of easy application, and
be as self-adjusting as an old coat, There must bo but
one way of getting Into it, and that perfectly obvious under
extreme oxcitement; and to sum up all, it must possess the
element of simplicity to such s degree that a thoroughly
frightened woman cannot by any possibility mistake what
it 18 for, and what to do with it.

The S:hiller had eight boats, and seven watertight com-
partments. Her length was 875 feet, beam, 40 feet, and
tunnage, 3,000. Her engines were of 3,000 indicated horse
power. She made her first trip in February, 1874, Her cost
was £800,000, gold.

-0
A SUCCESS FOR THE FISHERY COMMISSION.

“* Nover se¢’d nuthin like It,Sir; I've been a settin’ nets on
this "ere river for more’n ten year, and there aint boen no
time when North River shad was as many as they are now.
They're as plentiful as porgies,and we can’t get nothin for'em.
‘Why we used to get our two dollars ora dollar an’ a half a
piece for them in the early spring ; but now—why there’s an
old woman a sellin’ em out of a keg for twenty-five conts a
pair. It's ruincus, this is: them fishery fellers have just
busted the business; I might jes' as well sell the nets, and
take ter mackrel fishin".";Thus remarked a Washington mar-
kot fish dealer to us the other day, after we had requested
his opinion on the sudden increase in the shad cateh, which
over 80,000 fish taken already this spring denoted, ‘‘Them
fishery fellers,” in other words the State Fishery Commis.
wien, had stocked the river anew, broken up the fish famine,
and filled the Huadson with finer and better shad than have
been seen in it for years. The use of nets extending clear
across the stream, which now, we believe, is forbid-
den by law, had resulted in practical depopulation;
for the fish were completely barred out of the head waters
where they were wont to spawn. Gradually they di
minished untll North River shad became a dainty far beyond
the reach of the average pocket.

Three or four years ago, Science, under the guise of Mr.
Seth Green and his assistants,set to work to make up the de-
ficiency., Five million young fish were placed in the Hudson
and its tributaries, and the result we are now gathering.
This is a grand success for the pisciculturists, and the people
will appreciate it. We trust that it is but the precursor of
other palpable proofs of the possibility of enlarging our sup-
ply of finny food; for an increased popular interest, which will
thus be engendered,is sure to be followed by substantial con-
tributions through which the labors of the fish culturists can
be aided and their value further augmented.

——— I e
DESIGN PATENTS AND TRADE MARKS

The importance, to manufacturers, merchants, and others,
of securing protection for the use of emblems, vignettes, or
names on their goods, whether of domestic manufacture or
imported, does not seem to be sufficiently appreciated. Trade
marks are granted to any person or firm domiciled in the
United States, or any firm or corporatien residing in any
foreign country where similar privileges are extended to cit-
izens of the United States, and extend for mmyi:;m A
great man ts of fore manufastarers, res n our
large dﬁ-’.;‘:vno availed ti::mulvu of the simple provision
of our law by securing trade marks on imported goods. But
onr own manufacturers do not seem to bo alive to the im-
portance of availing themselves of that protection, wfforded
under our patent laws.

The “centennial” year Is approaching,and we should think
that any manufacturer would do well to secure a trade mark
on the word as spplied toa great varlety of articles, such as
hats, caps, collars, shirts, shoes, knives, inkstands, stoves,
ranges, ete,

I'he above remarks apply with equal force to all persons
who neglect to take patents on any now and original designs
for busts, statues, stove plates, picture [rames, crockery,
cutlery, stoves, or any other ornamental articlos, Patents
are also granted on any new and original design for the
printing of woolen, silk, cotton, or other fabrics, any new
and original impression, ‘ornament, pattern, print, or pleture,
0 be printed, painted, cast, or otherwise placed on or
worked into any article of manufacture, Design patents af.
ford protection for different poriods (three and a Lalf, seven,
or fourteon yours) us the party applying may eloet, and the

‘ cont varies aconrdingly,

‘. For {nformation on the seouring of trade marks and de-
wign putents, address the publishers of this paper, who will
be pleased to tmpart, froo of charge, all necessary advice,
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"~ THE NEW INTERNATIONAL POSTAL RATES.

: . and after July 1, uniform postal rates will be eollected

matter sent betweon the United States and Germany,

g Hungary, Belgium, Denmark, Egypt, Spain, (ireat

#
e

 Scientific Amevican,

Britain, Greeco, Iuly, Luxemburgh, Norway, Holland,
Portugal, Roumanin, Russin, Servia, Sweden, Switzerland,
and Turkey, After January 1, 1876, France is also to be in-
cluded in the union,

Theso now rates have hoen established by treaty betweon
the difforent powers,and offer in some cases great reductions
on the charges now existing, while in others the tariff is in-
creased. To all the above countries, the tax for letters, paid
or unpaid, por half ounce, is ten cents; postal cards, two
cents each ; newspapers under four ounces, two cents: other
printed mattor, samples, eto,, two cents per two ounces or
fraction. The registration fee on any letter is fixed at eight
cents. For letters, these rates are less than the present to
Spain, Egypt, Greece, Portugal, Russis, and Turkey; to
other countries, with the exception of Italy, Norway, Holland,
and Roumania, they are increased. The newspaper postage
is largely roduced in every case, excopting in that of Great
Britain, to which country it remains practically the samo,
The postal card rate is an innovation, and the fact that a
missive may soon be sent from San Francisco to Constantino-
ple for two cents is certainly a remarkable indication of

TOgTess.

The public will be greatly the gainers in thus having a
fixed and reduced rate of postage, to nearly all the civilized
countries,substituted for the numerous and different charges
now in existence.

SUCCESSFUL TRANSPLANTATION OF BONE.

Speaking of surgical operations in a late issue, we waid
that attempts had beon made to substitute healthy for dis-
eased bones by a sort of grafting progess, but they had fallen
short of complete success.

A peculiarly interesting, because completely successful,
operation of the sort is reported in a recent German medical
journal. The patient was a young officer, twenty-four years
of age. In 1870, he received a gunshot wound which re-
sulted in a false joint in the middle of the right ulna—the
large bone of the fore arm. The functions of the limb were
seriously impaired, notwithstanding the smaller bone, the
radius, was uninjured. To relieve the deformity, the false
joint was laid bare, and the cartilaginons ends of the bone,
tozether with the false ligament, wero removed by strong
scissors. Then the upper part of the ulna was sawn half
through,about two inches above the end of the bone, and the
upper piece, with its enclosing sheath—the periosteum, by
which the nutrition of the bone is effected—was split off with
& hammer and chisel, leaving, however, a small bridge of the
periosteum to keep the bone alive. The detached bone was
neatly fitted into the place of the false joint; the fatty and
indurated soft parts were divided so as to set up an inflam-
matory reaction; the bleeding was checked by & stream of
carbolized water, .the wound closed by satures, and a fenes.
trated plaster of Paris bandage applied. A single splinter
of dead bone subsequently came away. The patient made a
perfect recovery, regaining such full use of his arm that he
was appointed to a regiment.

OUR NATIONAL mvx;mv OF TECHNOLOGY.

The late Hon. J. €. Osgood, to whom we owe the canal
dredge and other useful inventions, became an inveator, it
is said, through his lively sense of the ridiculous. He was
in an upholstering establishment one day, where he saw a
number of peoplo at work picking and curling horsehair.
The systematic waste of time and labor involved in the oper-
ation seemed to him so ridiculously absurd that he laughed
heartily, rushed out of the shop, and—ao the story runs—
invented a picking and curling machine which *“ produced a
revolution in that branch of industry.” Having tasted the
sweets of invention, he went on to more serious achieve.
ments,

Volumes of similar incidents might be compiled from the
experience of inventors in this country. Thero isscarcely an
industry which has not been more than once revolutionized
by means of labor-saving inventions: scarcely an inventor
whose inventive genius has not been awakened by some
seemingly trifling circumstance, some happy thought, and
afterwards developed by creative exercise.

The rationale of such occurrences is worth lnquiring into.
Why do such things happen so frequently here, so seldom in
other countries?

It was a Frenchman who said it was to be expected that a
Yankee would ko sharp at & bargain, It was dinned into his
ears from earllest infancy; the burden of his mother's lulla
by was: “Buy low, baby!"” Still more, according to the face
ti-oun Englishman, is it t3 be oxpected that a Yankee will la
vont. It isborn In him. 'While the baby lles in his eradle
ho invents an improvement on it,and says to himself: **When
I'm a little bigger, I'll take out & patent!”

Seriously, there Is more in the idea than the Englishman
gave himself credit for. The great incontive to invention—
an incentive which has made us & nation of lnventors—is
the possibility of taking out a patent easily and cheaply.
Every American knows that, for an almost pominal sum-~
which might be further reduced to the coantry’s advantage
—the Patent Office will give him a certificate of exclusive
proprietorship in any new ldea he muy develop, and that the
courts will protect him in making as much money out of it
s he can during the torm of soventeen years. Ho knows that
there is no more profitable inveatment for capital than a good
patent; no way by which & man without capital can com.
mand capital 8o suroly as by a good invention; no property
more productive than a good patent ; no way by which brains
will bring to the possessor & greater portion of this world’s
goods than through lnvention; no means of self culture so

effective or 8o sure to have its good results so promptly re-

cognized by the world, Consejuently the country swarms
with inventors, each doing lils best to make life easier and
richer to every inhabitant of the land. The indocements
which the government holds out to men of idess have thus
made the Patent Office practically s National University of
Scienco and Art, with millions of students. [ts functions are
thoss of & true university, to encourage study, to examine and
cortify results, irrespective of the sge, sex, or nationality of
tho applicant; and its degrees are such as practical men
covet,

Where our literary institutions graduste hundreds, our Na-
tional University gradustes thousands, Its degrees cover
the widest possible range of merit, yet their worth Is not ex-
coeded by the degrees of Harvard or Yale. Notwithstand-
ing the multitudes of unimportant patents issued, the multi-
tude of patents which, for one cause or another, are never
practically developed, the average value of a patent tothe
possessor and to the country at large is greater than the ave-
rage value of & farm. Weowe this enormous addition to na-
tional wealth, pot so much to national genius for invention,
a5 to the fact thet inventions are encouraged by a liberal sys-
tem of granting patents,and a spirit of great liberality in their
interpretation by the courts,

Theopinion prevails in some circles that the inventor, like
the poet, is born, not made; that great inventions are, like
great pooms, the fruit of inspiration; and that the inventor
needs none of the inducements snd favorable conditions re
quired for less creative work. Nothing could be wider from
the .ruth. Invention i an art to be acquired by persistent
effort, just us any other art is: the fact that men differ in na
tural capacity for such work no more proving the art unae-
quirable than similar diversity in capacity for other arts
proves them to be altogether innate. And though many stri-
king inventions have been made, like Goodyear's, through
accident, and by men whose attention had never before been
directed that way, still, as a rule, such accidents are few,and
happen only to men on the watch for them, men so secus-
tomed to regard all things as open to improvement that they
are ready at all times to follow up the slightest clue toa new
process or application.

To any writer who wishes to cultivate a new and profitable
field, we could not suggest a more promising one than the in-
terior history of inventions and inventors, to discover the
process by which great inventions and great inventors have
been developed. Their beginnings and failures would be
peculiarly instructive. For of many a man, known to the
world only as a successful inventor, the Patent Office has re-
cords of a slow development from weak and insignificant be-
ginnings. often in an entirely different field from that where-
in e has nchieved his successes. Tithe after time he has
come up to the great university for a degree, only—to use s
bit of scholastic slang—to be plucked. Not unfrequently
men begin so low even as to atternpt a perpetusl motion, in
utter ignorance of all mechanical prineiples, and by study
and experiments work themselves up to an honorable stand-
ing, sometimes becoming pablic benefactors of no mean
order.

Where patents are less {reely given,such developments are
impossible. Heavy fees and unfavorable conditions disconr-
age every effort; the poor man—and most inventors are
poor to start with—ecannot patent his invention if he makes
one; without a patent it is useless to him; so, though he bas
the crude idea, or has the nataral capacity for great inven-
tions, he never makes any, and the world loses what might
be of inestimable value.

A New Cause of Trichine In Pork.

Some new cases of deaths, due to the eating of pork in-
fested with frickinm, which are being quoted in Western
journals, should be the means of directing public attention
anew to the horrible disease of swine, called frickinosis,
and to the fact that, when once the parasite attacks a hu-
man being, the resull is prolonged suffering and, in a mul.
tplicity of Instances, death. The worm existing in the
pork literally bores its way out of the stomach and into the
muscles.

It has Iately been foand that swine may become infested
with trichinw through eating carrion, or even decayed vege-
tablo substances. This is a point worth consideration by
farmers who incline to the bellef that dead chickens, putrid
swill, or any other filth about the place is legitimate food
for the pig. The animal is not dainty in his tastes, and will
lunch off his dead relatives with infinite gusto; but it is the

poorest economy (o permit him to assume the nf¥e of scaven.
ger. Nomilk dealor will allow his cows toeat garlic if hecan
help It, though the brates are craxily fond of the odoriferous

weed ; and there is certaluly more reason for the farmer to
seo that his porkers have no access to unclean food, In the
ono oase, If precaution be neglected, the taste of the milk
is affocted ; in the othor the entire flesh is rendered poison
ous and dangerous food.

The Coming Clncinnat] Exposition,

Ir will bo soen, from an advertisement in another column,
that the sixth Grand Industrial Exposition held in Cincinna.
ti 18 to be open for the reception of goods on August 9 next.
An lmportant featurs in this Falr is the thoroughness, ae-
curncy, aud honesty with which the tests of machinery are
conducted, in contrust to the irrogular and noreliable manner
in which the same have been carried through of Iate in some
other well known exhibitions. A large number of valuable
prizos are offered, and oxcellent opportunities will bo afford-
ed for the exhibition of guods. Applications for space should

bo made at once.  The Fair opens to the public on Soptems
ber 2. and eloses Ootober 9,
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In Jarge pleasure grounds, such as the Central Park in
thi elty, or In extensive country seats, the labor of keeping
the walks and roads clean and free from woeds is both anda.
_ons and constant, requiring the employment frequently of a

number of men. A new machine has lately been de-
vised for this purpose, which, drawn by a horse and guided
one man, does the work far more effectually and expedi-
tiously. It is the invention of Mr. Robert McKinley, & prac-
tieal gardener of Hydo Park, N. Y., and its construction nnd
capabilities will be understood
from the annexed {llustration,

A Is the hoe, which flares
forward %o as to work elose up
against the edges of the walk,
entting the same square and
olean. This is hung to the for-
ward axle, and is also suitably
jointed to a lover, B, by means
of which it can be deopressed to
ent to any required depth, or
mised out of action altogether.
Following in rear of the hoeis
a rotating rake, which may
be also lowered or mised
through jointed bars conneot-
ing with the hand lever, D.
The rake isprovided at one end
with a pinion which is revolved
by a gear wheel which, in tarn,
is rotated by the cog wheel on
one of the main wheels of the
spparatus, said main wheels
being loose on the axle. The
teeth of the rake are kept clear
by the comb, E. Lastly, in
rear of the machine is a gathering rake, F, which may be
governed by the lever, G.

The hoe, A, serves to cut out the weeds, after which the
ground is raked and the weeds shaken clear of earth by the
revolving appliance. Lastly, the gatherer collects the re-
fuse and deposits the same at proper points according to the
will of the operator. By replacing the hoe with another of
different form, the machine may be utilized for cultivating
and other purposes of the farm.

The invention is manifestly a labor-saving one, and is of
timely importance just at present. For farther particalars
the inventor may be addressed as above,

THE MERRIMAN LIFE-PRESERVING DRESS,

We recently published an account of Captain Boyton's
daring attempt to swim from Dover to Boulogne, in the life.
preserving dress invented in 1869 by C. S,
Merriman  Although the adventurer did not
complete his task, a journey of probably 80
miles, lasting 15 hours, must be considered
a triumph for the inventor, as well as a proof
of Captain Boyton's courage and endurance,

Our illustration gives a clear idea of the
manner of using the invention, which cer-
tainly seems to be a comfortable and pleasant
mode of traveling by sea, Under full sail,
with the paddle for steering apparatus, the
voyager seems to be as safe on the crest or
in the trough of the waves as he would be
in a boat; and the reclining position is much
less wearisome than either standing or sit
ting. The steamer Rambler convoyed him
across the channel, and he was much ap-
plauded when he landed from that vessol in
Boulogne harbor,

— -
The Philadelphia Exhibition,

In little more than twelve months the lar.
gest exhibition buildiog that the world has
yet seen will be opened at Philadelphia. We
have already published some descriptive par.
tieulars of the huge structure now springing
up in one of the principal centers of Ameri.
can commerce. The most recent advices
from the States tell us that within the next
two months no fewer than ten thousand hands
will be sctively employed in its construction,
The circulars of the British Commission have
been lswued by Mr. Cunliffe Owen, and appll.
cations for space must at once be sent in, It
I not oo early, then, to consider what the
project really means, and we can assure our

readors that the subject deserves their best
attention. Although the exhibition is, after
all, o be nominally provincial, and govern-
ment ald is withheld, it eannot be denled
that the maguitude of the undertaking will
ronlly confer on it the dignity of & national
toterprise, Bo far, therofors, the Philadel

phis Exhibition eannot well be regarded as
Inferiorin its seope 1o that of Paris in 1807 0r
of Vieana In 1873. Many engineers and ma.
nufacturors of Grest Britaln will therefore
contemplate the sending of their productions
1o the other side of the Atlantic, Our pur.
poss now I8 0 urge upon these gentlemen
the importance of considaring very carsfully

about bafore they ineur any vxpenss in earrying oud this | may dismisg conl from our list at once

Jea.

In plain Eoglish, international or provineial exhibitions aro

simply groat bagaars, in which space is taken and to which
goods are sent, either to offoct snles, or to serve ax ndvertise.
monts, The latter scheme han been 5o thoroughly earried
out, Indeed, that instances have occurred in which manufac-
turers have agreed for space, and exhibited nothiog afterall
but dosens of photographs of their wares, and cases of the
medals which they had previously obtained elsewhero. The
Philadelphin Exhibition will prove no excoption to the gene-
ral rule. It will constitate a glgantic bazaar, in which a good

trado may or may not be done, necording to circumstances.

McKINLEY'S WALK AND ROAD CLEANER.

But the question arises hero: Is what England is likely to
receive, in return for her trouble, worth having? In one
word, will it be a good speculation to exhibit at Philadelphia
in 1876% We call spades spades, it will be seen, and have
no fear of shocking our readers when we state that the work
of exhibiting in the present day has become a speculation,
which can only be justifiable when it affords a falr prospect
of proving remuncrative. Let us take this consideration s
the basis of our reasoning regarding the propriety of exhi-
biting at Philadelphia, and we venture to think it can easi-
ly be shown that no exhibition has ever existed which holds
out so little promise of being serviceable to English manu-
facturers. The principal things we have to sell a8 a nation
are coal, iron, machinery, and woolen and cotton goods, It
is not likely, for obvious reasons, that any English coal

owner will do at Philadelphia as continental coal owners did

CAPTAIN BOYTON IN MID-CHANNEL,

what they are |at Vienna, and oxhibit trophios of mineral foe), 8o that we |

All the romnining

wrtlelon ard wo heavily burthened by tmport dution that 1t s |
| are belloved 10 bo by amiablo enthuslass, — 7% Kngineer,

valn to expect that wo can trade wuccossfully In them with

Ameriea.  On woolen goods, for example, a tax of fifty conts
a pound, and 40 per cent ad valorem, must be pald before
they can be taken out of bond, Under wuch conditions, what
possible value can acerae to our Leeds or Huddersfield houses
by exhibiting in the United States? As regards iron, again,
it is obvious, in the first place, that we can show nothing
which Ameriea cannot produce equally well, albeit at s muach
greater cost; and the idea of establishing any trade in iron
with the States ns o result of exhibiting iron in 1876 is sim.
ply absurd.  The duty on machinery 18 just as prohibitive,
and the value of the machinery
which we send to the States
now would certainly not he
augmented by a single dollar
if every engineerin the United
Kingdom exhibited at Philade]-
phia. It may be urged, por.
haps, that, at all events, goods
sent for exhibition would be ad.-
mitted and sold duty free, and
in so far would pay for the send-
ing. This is a mistake. Goods
sent to the States for exhibition
will be virtually in bond in
Fairmount Park, and the exhi-
bitor can earry them back to
England without paying duty ;
but if he sells anything for use
in the States, the custom
house officers will demand and
must obtain the tax before it
will bo suffered to leave the
building, In the faot that a
prohibitive American tariff in-
tercepts the course of trade be
tween the two countries lies the
reason for which we assert that English exhibitors ean se-
cure no possible benefit of any kind by sending their pro-
ductions to Philadelphia.

We are not singular in holding this opinion. The seavers
of Kidderminster have determined that they will send no
carpets for exhibition. The implement makers of Birming-
ham will keep their goods at home. The leading agricul-
tural engineers have already held o meeting, to discuss the
propriety of exhibiting in 1876. After careful discussion,
the following resolution, moved by Mr. James Howard, Bed-
ford, and seconded by Mr. Shuttleworth, Lincoln, was unani-
mously passed : ‘“That, looking to the prohibitory duties—
from 30 to 40 per cent—imposed by the United States upon
English agricaltural machinery, the Association of Agricul-
tusl Engineers recommends its members to hold aloof from
the Philadelphia Exhibition, consldering the imposition of
probibitory duaties to be out of harmony with
the objects of international exhibitions."
Members of nearly the whole of the great
firms, and many of the smaller ones, were
present, and the feeling was that no good
could sccrue to the English makers from ex-
bibiting, aithough it would unquestionably
be of advantage to American makers to have
our best specimens of agricuituring engineer.
ing displayed before their eyes.

The fact that the United States pin their
faith on protection, both in theory and pme-
tice, renders it impossible that exhibiting at
Philadelphia could repay English exhibitors,
A nation which carefully excludes the wares
of other countries has no right to expect those
whom she troats as trade foes to send their
choicest productions to her for inspection.

There is yet another reason why English.
men should hesitate before taking part as ex-
hibitors in the Philadelphin enterprise. Ap-
parently the matter may be regarded as of
little importance, but it really desorves very
careful consideration. Up to the present mo.
ment all experience goes to show that the
Americans are unable to carry ont with suc
cess the organization of an exhibition. The
questionable transactions which disgraced
the sdministrative department of the Ameri-
can section of the Vienna Exhibition are, 00
doubt, more or less familiar to all our readers.
Scarcely a ““ fair” can bo held in the States
that is not attended with some more or loss
unworthy squabble among officials, exhibit:
ors, or both. Have we any reagon to expect
that overything will be done in Fairmount
Mark during the summer of 1876 with & strict
regard for the best intorosts of British exhib:
ftors? The United States have availed them-
nolves of their opportunity to show that thoy
can do without us.  Tho chisnee of manifest:
ing n mciprocity of fooling on this point In
now afforded to British munufacturers, We
trust ﬂll‘)’ will not yuffer the occasion 0 l“p*
They will bave truth and justico on thelr
sido If they say to the people of America
You will not buy from us; why should we
trouble ourselves to show you what we have
ta well  Of courwe, it may be said that this
in 0 very sellish and liberal policy. Those
who talk In this way are ignomut of the trus chameter of
such exhibitions, and practionl woen, whether engineem or
Journalists, must deal with things e they are, not as they
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IMPROVED BOILER FEED REGULATOR.

Messre, Bedo & Co, of Verviers, Belgium, have recently in-
troduced a now deviee for sutomatically controlling the ;ul'
ply of water to a steam boller, which, they claim, lusures o
uniform hight of water in the boller, thus avoiding danger | maximuom amount of energy from a yiven waolght oscillating

of explosion and diminished pressure from too sudden or | under the influe
over feeding.,

:
! .

| force, the question might be broadly stated as follows :
&_\umu.-\m': the force of KTAVILY o wary in intensity at reguo
\‘h\r intorvals, that s, w becomo alternate ly groater and loss
than its normal amount, what is the best means to obtain the

: nce of these variations? For oxample, sup
o t consists, principally, in the water cistern, | posing the force of gravity to be for three seconds one fifth
B, which communicates with the boller through check valve, | greator, and for the next throo seconds one fifth less, than ity
M, and stop valve, O, and it is fed by the pipe, ¢,
through the valve, K. When the waterin clstern,

) ]
B, rises 80 ag 1ift the smaller float, I, the exten '
gion lever, B, i8s moved so as to digengage the v
larger float, D, which hns previously been hold FEROWATER REGULAT O
down by the lever, B; and the float, D, lifting the T:\\

lever, I, nctuates tho bell crank, J, to open steam
valvo, L. The entrance of the steam at 1, closes
tho valve, K, shutting off the water supply.
Equal pressure is thus established in the recep:
tacle, B, und the steam boiler, and the watoer may
then pass through the valves, M, O, into the latter.
The valve, 0, is regulated by the boiler float, P,
S0 as 1o be opened or closed, to maintain & uniform
hight of the water in the boiler. The smaller float
of the recoptacle, E”, follows the falling water,
and strikes a pin or stop at the lower end of its
guide rod when the receptacle is nearly empty.
The weight of the small releases the large float,
D, which presses on the link, J, closes the
velve, L, and opens the water supply valve,
K, and an exit valve, Q. The steam oscapes
through the valve, Q, into the reservoir, where it
is condensed, while the water fills the receptacle,
B, through valve, K. The supply is thus kept
continuous through the alternate action of the ap-
paratus, which is also provided with a registering
device, indicating how often the receptacle is emp-
tied and filled, and consequently what amount of
water has been used. By comparison with the

that if, ten foot tuns; or if moved through one hundred feet,
it would exert one hundred 1ot tuns dunng each interval of
three seconds

The first experiments Mr. Tower made, with a model ap-
paratus constructed on these principles, showed him that the
best arrangemont would be to put 8 weight on the end of &
revolving arm, wherehy the sentrifugal force of the wave
motion might be utilized ag well as the rising and falling
motion.

The disgram shows the position of the vesss]
and of its revolving arm at all parts of & wave: the
arrows show the direction of the centrifugal force
of the wave motion according to the gt-m;rnny re-
ceived theory. This force is upwards at the crests,
downwards in the hollows, and horizontsl midway
botween the erests and hollows. If the weizhted
arm is compelled to assume successive angular po-
sitlons, 5o that it is always at right angles to the
force, it is evident that the force will be continual-
Iy neting to cause the arm to rotate, It is easy to
#00 how the work is taken out of the “ll"('!-; for
when the vessel is descending, the weight is per-
forming the upper half of its revolution, and is con-
awpu-nll". exerting an up“‘ahl centrifugal f’lrt_':;
and when the vessel is ascending, the centrifugal
force is pushing down and resisting the vessel’s
nscent, so that the revolving weight affords & re-
sistance against which the vessel can push just as
if it were a fixed point in space. The shaft of the
revolving weight can be made to turn a screw in
the stern of the vessel by means of a proper sys-
tem of gearing; and by a delicate arrangement of
electric brakes and hydranlic accumulators, Mr.
Tower proposes to regulats the revolving arm so as
always to keep it at right angles to the centrifugal
force of the waves,

-
Now Asphalt Paving,

quantity of fuel consumed, a simple and reliable
test of the operation of the boiler and engine isaf-
forded, the control of the engine by the atten.
dant is facilitated, and economy in the use of fuel
necessarily follows. The regulator was exhibited
et the Vienna Exposition in 1873, and received a
premium medal at the Paris Exposition in 1867,
A number of these appliances are in usein Europe,
_— 2w ———
HIGHT OF WAVES,

J. W, Black, in a recent letterin Nature, says:
“Dr, Scoresby’s observations in the North At-
Jantic record 24 feet, 30 feet, the highest 43 feet,
and the mean 18 feet in westerly "gales; and the
frigate Novara, 20 to 80 feet off the Cape Promontory, French | natural intensity, and suppose that we have a weight of five |
observers in the Bay of Biscay state a hight of wave of 3G | tuns suspended by a spring, with an infinitely open scale, so |
feet; Capt. Wilkes, U.S.N., writes of 32 feet in the Pacific, | that the spring will continue to exert a uniform upward{
and Sir J. Ross of 22 feet in the South Atlantic. Hights of | force of five tuns, no matter how far the weight moves up |
waves in N.W. gales off the Cape of Good Hope were com- { and down, it is clear that, during the three seconds’ interval, |
puted at 40 feet, those off Cape Horn at 32 feet, in the Me- | during which gravity is one fifth more than its normal inten- |
diterranean Sea at 14 feet 10 inches, and in the German Ocean | sity, the five-tun weight will virtually weigh six tuns, and |
at 133 feet;but in British wa-
ters they are only found to ave-
rage 8to 9 feet. The velocity
of ocean storm waves was ob- 75 me. go. fire
served by Dr. Scoresby in the LR e
North Atlantic to be sbout 32 :
miles per hour; Capt. Wilkes | s ;
recorded it at 26} miles in the _’12.67;:--]:-/"1 10.36 g2 hr
Pacific, and French sailors in
the Bay of Biscay at 60 milesan
hour. Dr. Scoresby has estimated the distance between | will thus esceed the upward force of the spring by a down
or breadth of his Atlantic storm waves atabout 600 feet from | ward force of one tun; in the same way, when the force of
crest to crest, which is only about half of that stated in the | gravity 1s one fifth less, the weight will only weigh four
letter, and with a proportion of only /5 for hight to breadth. | tuns, and the spring will then exert an uulmlmfr--d {1p\\'m‘d
Dr. Scoresby states that his waves of 30 feet in hight move | force of one tun. Now, as energy or power is defined as
at the rate of 32 miles per hour, force moving through distance, it is clear that the quantity

The secompanying disgram is constructed according to Dr. | of energy or power to be obtained by this .\\.hl-‘ln will depend
Scoresby’s scale of measurements, 600 feet breadth, 30 feet | on the distance through which this \\'cigh.l is eaused to move
hight, and 220 feet vessel, with rates of wind, wave, and | during each successive variation of gravity. Thus, suppo-
vessel ; and from it one may ponder on what small dimensions | sing that during the plus interval it moves downwards
these terrific-looking waves are constructed, and that a ship through one foot, and during the minus interval it moves

BEDE'S FEED WATER REGULATOR,

after all looks only like a cork or chip on the great seas." upward through one foot, itis clear that during each of these
- intervals it will exert a force of one tun moved through one
MOTIVE POWER FROM WAVES, foot, that is, one foot tun; but if, instead of one foor, it

At a recent meeting of the Institution of Naval Architects | moves throngh ten feet, it will oexert ten times the power—
u paper was read by Mr. B
Tower, on a method of ob-
tuining motive power from
wave motion, He said that
this inquiry origivated with
Mr, Deverell, whose proposi-
tion was to suspend o heavy
weight on board a ship by
meang of springs, and to ob-
tain wotlve power by the
oscillation of this  weight
throungh n distance not ex-
eoeding the bhight of the
WAVEH,

It however appeared (o Mr,
Tower that, since the centrifu
gul force of wave motion in o
verticul direction is sluwroote
ly added to and subtracted
from the force of gravity,
ghereby causing o virtual va.
Iation of.the intensity of that

MOT/ION ofF WAVE IMp——"">

A specimen of street paving has just been laid in
Glasgow, the materinl employed being the rock as-
phalt which is obtained in the Val de Travers, near
Neufchatel, in Switzerland. During last sutumn
geveral portions of wood paving, on the same sys-
tem, were done in Glusgow by a London company ;
and as they were well executed, they seemed to give
very general satisfaction. Profiting, apparently, by
the experience gained by witnessing the system of
wood paving in operation, the Scottish Val de Tra-
vers Paving Company determined upon attempting
something similar,

According to this system, a foundstion is firss
formed of Portland cement concrete, about 9 inches
in depth, and on this the paving proper is laid. The rock
asphalte from the Val de Travers, the material employed in
the paving, contains about 12 or 13 per cent of bitumen, and
the remainder of the rock consists almost entirely of hard
limestone, through which the bitumen is very uniformly
diffused. This material is first broken into pieces of conve-
nient size in a crushing mill, and is subsequently put into a

disintegrator, in which it is re.
duced to a very fine state of di-
vision. When it has been treat.
—> E ed in this way, the asphalt is

—4 thrown into a revolving cylin
der, in which it is subjected to
w=#  atemperatureof about260° Fuh.,
which brings it almoes® to a pul.
verulent condition. Whileitis
in the state of hot powder it is
filled into cast iron molds, in which it is pressed and made
to assame the form of bricks, about nine inches long by four
inches broad and two inches in thickness. The tendency of
its particles to cohere is very greatat that temperature. The
cast iron molds are so formed that the bricks castin them
have & chamfer or bevel about half an inch broad imparted
to them, all round what is intended to become the upper sur-
face: and thus, when the bricks are placed in the causeway,
they are separated above by a series of grooves, by means of
which an excellent bite is secured for the feet of the horses
passing over it. When the cement concrete, forming the
substratum, is sufficiently well set. the asphalt bricks are
laid in n manner somewhat similar to that of ordinary cause-
waying with dressed granite or whinstone setts. !nstead \.\f
bedding them in sand, however, they are laid in a thin
E stratum of liquid rock asphalt,
just as ordinary bricks are
laid in mortar, bottom, sides,
and ends all being coated
with the agglutinating mate-
rinl. The bricks are placcd
about s quarter of an inch
npart, and the space thus left
i5 filled in with a hot liguid,
which consists of Trinidad
pitch and crude shale oil, and
which long remuins very tough
nnd elastie, in addition to which
it most offectually prevents any
water from passing through
the pavement,

The portion of roadway ex-
couted in Glasgow in the above
nanner seews o give satisfae
tlon, and will apparently be
very durable.  Of course there
i no actual information avail-

- — ———




m reduced from two Inches to one and throo elghth
inches: but while it had diminished in thickness only five.

arding the durability of the particular specimen of
ing under notiee ; bat the experience gained from the Rue

ro, in Parls, which was 1aid in 1865 with Val de Tre-
halt, 18 quite sufficient on the point in question. Af-
aving boen In use for fifteen years, s portion of it was
d in 1869, whoen it was observed that its thickness had

e

elghths of an inch in fifteen years, it had undergone consid.
emble compression, inasmuch as the actual loss in weight
was not more than five per cent. The special feature of the
new paving in Glasgow is the almost absolute Immunity
from slipping which horses enjoy when passing over it.

— o
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Inventlon of a New Numerical Systom,

To the Editor of the Sciontific American ;

In our common decimal system, distinet oharacters are
given to the numbers from one to ten; and it is very well
known that, instead of ten, any other number—for instance,
eight, or twelve, or sixteen, or even two—may be selected
for & base, Such systems have actually been calculated, but
they have not come into use: the advantages not beng suf-
Gcieat to counterbalance the inconvenience of changing one
system other.

The si:t:;e:’: may be treated, however, in quite s different
manner. There is no necessity for taking any base at all,
and the numbers may be made to progress in their own na
tural succession ;or, to expressit in other words, every num-
ber, even one, may be made to serve asa base for a certain
time. This can be accomplished &s follows: .

Instead of dividing off the original units in sections ?f
ten, as in our common numerical system, we divide them in
the natural succession of the numbers themselves, first one,
then two, then three, etc., and for each division we make a
mark in the second column. If, in the first column, a rest
should remain, such rest can never be greater than the num-
ber of marks in the second column, because if the rest were
one greater, 8 NEW mark would be made in the second co-
lawmn.

There is no nocessity at present for going through the
whole process, which would require a great deal of writing
and many disgrams, It has taken me nearly twenty years
to constract the first twenty numbers, Suffice it to say that
the final result is very simple, and can be readily understood
by everybody without studying the details.

The whole theory is based upen the fact that the rest in
sny column can never be greater than the number of marks
in the next colomn. If the marks in the second, third, and |
all following columns, and all the rests, are divided in the
same way, that is, in the natural succession of the numbers

one, two, three, and so forth, the numbers will appear in a | device that will propel our cars and can be used on the streets
very simple form, exch consisting of a base and a rest; this | of Philadelphia, provided it is acceptable to this company

rest, however, is sometimes naught,

Of course there must be certain characters for the num-
bers, and the characters of our common numerical system
are neither suitable nor sufficient ; there must be twenty new
characters instead of ten. Hence we have either to inyent
new characters or use the common letters, The first would
require new types for printing, which is too expensive, hence
we use letters.

Let the first twenty letters, excluding j, represent the first

twenty numbers, 80 that @ stands for 1, b stands for 2, etc., | ;1o pound of green to ten of flour. A good way of applying

until # stands for 20; and let one of the last letters, for in-
stance, z, stand for 0, Let us write these numbers in the
following triangular shape:

u20
0l4 119
) ni3 418

eh 8 m12 17
w2 dAd g n 16
0 al S /e k10 pl5

These letiers and numbers mean :

z stands for 0, a stands for 1, b stands for 2, ete.

It will be seen that the vowels ¢, i, o, # stand at the head
of their columns; if the letter j were used, this order would
be disturbed.

These letters and numbers are to be used as follows :

Nuught with the rest naught equals nanght, equals =

One - “ nsught ** one 23000
One “ ‘““ one - two £ b
Two o ‘“ naught “ three 4 0
Two £ ‘* one “  four «H g
‘_1"'0 £ “ two “  five L ¢
Three @ “ naught * §ix T
Three  « “ one e ‘seven. .
Three im0 C o oight ¢ A
Three * ' three “  nine w i
Four € “ naught “ ten “«  E
Four x *“ one “ eloven ¢ l
Four o * two “ o twelve “ ¢
Four " “  three “  thirteen ** -
Four  « “ four “  fourteen ** o,
Five i ‘“ nsught **  fifteen T
L R e R e 4
Bve " two ‘' seventeen "
Five 5 ““ three ‘“  eighteen .
Five  * * four minetesn ¢
Five ““ “ five “ twenty Py %

Hcientific dmerican,

on and a rest. After 20, the progress of the numbers
is very onsily seen, and may be stated as follows:

Six with the rest naught equals twenty-one, equals .;‘.r
“ fa

Six o “ one ‘“  twenty-two

Six " “ two “  twenty-three ** f¥
Six “ *“ three “  twenty four ‘“Jfe
Six L “  four “  twenty.five “JSd
Six " * five twenty-six  “* Je
Six o “ mix “  twoenty-seven * ff
Seven z “ npaught “*  twenty.eight *‘ gr
Seven £ “ one ““  twenty-nine *‘ ga
Hoven U “ two “  thirty b
Seven “  threo “  thirty-one " oge
Seven o “  four “  thirty-two *gd
Seven L “ five thirty-three “* go
Seven “ “ gix thirty-four “ gf
Beven o8 *  seven thirty-five ./

The general rule for writing these numbers is: The second
part is to be increased until it equals the first part, and then
the first part ix to be increased by one.

This table shows the constraction of the numbers from 0
to 850020206,

=0 | q:lﬂ! gd=32

a=1 r=17| ge=383

b=2 ::18] gf=34

=8 t=19| ‘?g=35

d=4 | =20 |

e=5 Sfe=21 :

7=¢ Fa=22 'f"=23°_231

=" SRl TN 8=

=8 | Je=24 3

i=9 |  fd=2

F—10l i :

”,_—_}g' ’;.‘:29 v ou u u=20705
e = f z r 226796
m=12 gr=28 a5 i e s

n=18 ga=29 :

o=14 gh=280 1l P G e
p=1al ge=8ll % u u u uw u u w=359026205

== 359026206
FERDINAND EISSFELDT.
Room 30, 33 School street, Boston, Mass.

An Invention Wlnted—'-l'lvo Thousand Dollars
Reward Offered.

To the Editor of the Setentific American:

Believing that the horse has served his time hefore the
street car, and that American ingenuity should allow him to
retire before our Centennial anniversary, by inventing some
improyved motor for street passenger railways, we offer five
thousand dollars reward to any person or persons who will
invent, perfect, and present to this company any satisfactory

fzzrzzzx

and its control placed exclugively with us,

R. W. FLOWER, JR., President.
West End Passenger Railway Company of Philadelphia,
No. 206 South Fourth Street, Philadelphia. May 7th, 1875.

Useful Recipes for the Shop, the Household,
and the Farm.

In using Paris green to exterminate the potato bugs, the

poison should be mixed with the cheapest grade of flour,

it to the plants is to take an old 2 quart tin fruit can, melt
off the top, and put in a wooden head in which insert a
broom handle. Bore a hole in the head, also, to pour the
powder in, and then punch the bottom full of holes about
the size of No. 6 shot. Walk alongside the rows, when
the vines are wet with dew or rain, and make one shoot at
each hill.

In some paris of the country, there have been large num-
bers of the orcherd or tent caterpillars which have left their
rings of eggs on the young twigs. If these are now cut off
with 2 clippiog pole, it will prevent in every instance a
large nest of caterpillars, and be much more easily done than
after the latter have grown.

Equal proportions of turpentine, linseed oil, and vinegar,
thoroughly epplied and then rubbed with flannel, is an ex-
cellent furniture polish.

Tin can be removed from copper vessels very thoroughly
by immersing the objects in a solution of blue vitriol.

The German washerwomen use a mixture of 2 ozs. turpen-
tine and 1 oz splrits of ammonia well mixed together,
This is put into & bucket of warm water, in which 3 1b,
soap has been dissolved. The clothes are immersed for
twenty-four hours and then washed. The cleansing is said
to be greatly quickened, and two or three rinsings in cold
water remove the turpentine smell,

Fivo parts of sifted whiting mixed with a solution of one
part glue, together with a little Venice turpentine to obviate
tho brittleness, makes s good plastic material which may be
kneaded into figures or any desired shape. It should be
kopt warm while being worked. It becomes as hard as
stone whon dry.

Artificial malachite which is susceptible to a fine polish
is made by precipitating a solution of sulphate of copper in
the cold by carbonate of soda or of potash. The precipitate,
which s voluminous, should be allowed first to cohere, and
is then dried and washed.

Water containing about seven grains of salt in each pint,
is, when used continuously, a poison to the weaker forms of

This shows that every number may be sapponed to consist

vegetation,

[May 29, 1875.

e allo larly known as oroide, from which a
lm?:; numbyorp:‘fmchup watches, chains, and trinkets are
now manufactured, s made of pure mh];pot 100 P:::il:‘. 1:

, magnesin 16 parts, sal ammon }part, q me
;;’:lr: url:grn of commerco O parts. The copper ls first melted,
then the magnesia, sal ammonisc, limo, and tartar in powder
are added little by little and briskly stirred for half an hour,
The tin is lastly mixed in in grains until all is fused, The
crucible is covered, and the fogion maintained for 85 minutes,
when the dross is akimmed off and the alloy ix ready for use,

A simple way of preparing paper for bank checks, bills,
ete., 80 that no writing can be erased without leaving plain-
Iy visible marks, is to pass the sheots throagh s golution of
gallic acid.  One milligram (0* 01543 of & grain) is dissolved
in ns much pure distilled water as will fill an ordinary soup
plate to a moderate depth.

Sandarnc varnish is the best material for mending plaster
models. Saturate tho broken surfaces thoroughly, press
them well together, and allow them to dry.

Silver ware may be kopt bright and clean by conting the
articles (warmed) with s solution of collodion diluted with
alcohol.

Dampness will cause honey to become thin and watery,

The Suot Buttor Manufmeture,

In spite of the prejudice which exists agninst suet butter,
it is a fact that the manufacture has of late made great pro.
gress; and the quantity of the material now consumed is
certainly now larger than ever before. We illustrated the
mode of making the butter many months ago. The process
then described is the sume as now practised in this eity and
other places, under the original patent granted to M. Hippo-
Iyte Mége.

There is a large factory in Hamilton, Canada, from which
some 2,000 1bs. per week of imitation butter are shipped to
all parts of the world. Another and still larger establish-
ment in Boston, Mass., turns out & very great product. In
many cases, it is said, this butter finds its way directly to
the butter producing districts of New York and New Jersey,
and then is sent to market us genuine spring butter. It is cer-
tain that immense quantities of the oleomargarin are sold by
dealers as true butter, and that the profits of the trade are
very large. We see it noted ina daily contemporary that
the suet compound is in use in some of the principsl hotels
and restaurantsin this city,and that the frequenters of these
places have as yet not discovered the fact. We do not pre-
tend to the skill of the professional butter taster; but we have
no difficulty in instantly recognizisg the artificial compound.
We may add that,not long ago,we discovered it on the table
of one of our New York hotels; and after satisfying ourselves
as toits identity, we taxed the proprietor with its nse. He
strenuously denied the charge; but at a subsequent meal, we
found the ““ ox buiter” (as the Harvard students hayve named
it) replaced by * cow butter.”

We do not meanto say that the oleomargarin is unsavory
or unwholesome, On the contrary, it is made with the vtmost
nicety from the cleanest of materials. Neither is it unpleas-
ant in any marked degree to the palate, nor to the stomach.
It certainly is infinitely better than the abomination sold by
grocers under the generic name of ““ cooking butter.” Still
most persons have a prejudice against suet butter, and that
feeling, so far from being weakened, has been strengthened
by the knowledge that the reprehensible practice of selling
the imitation as the genuine is so widely practised. If the
material were advertised and sold uniformly for what it is and
on its merits, we have no doubt but that the prejudice against
it would in a great measure subside. For shipping to hot
climates, it is, no doubt, far better than the butter usually
sent to southern ports.

Parllamentary Signal Light.

The gas sigoal light on the clock tower of the Houses of
Parliament is now shown from its new position, 30 feet high
er than formerly, The new lantern is constructed to run in
and out of a loophole in the roof of the tower—similarly to
a ship's gun—so that during the daytime nothing is seen of
it, and it is now no disfignrement to the appearance of the
tower. The illuminating power is a Wigham's patent gas
light, as used for lighthouses, and at present is shown naked,
no lenses being used. The light is enly visible while the
House of Commons is nctually sitting. Immediately on an
adjournment, the light is extinguished. This light is fully
described on page 408, volume XXVIII, and page 40, vol.
ume XXX,

A Now lndle.;lon of Death.

Is the patient really dead or not ! is at times a very anx.
ious question. A medical practitioner of Cremona proposes
a simple method by which the question may be answered
with certainty. It Is to inject & drop of ammonia beneath
the skin, whon, if death be present, no effect, or next to none,
is produced ; but If there be life, then a red spot appears at
the place of the injection. A test so easily applied as this
should removed all apprehension of being buried alive,

EvLreTnio sclence ocouples a place of no mean importance
in the new opera house in Paris. A special room is set
apart as a battery room, in which 360 Bunsen’s cells, ar-
ranged in sots of 60 on rough plate glass tables, are manipu-
lated to pass a current to any part of the stage, so as to di-
rect the electric light upon any point of the scenery. The
sunlight and startling effects produced by French scenists
are really beautiful. The rainbow in the opera of Mosé n
Egitto is wonderful, v

PO
Ax agreemont without consideration is void,
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SIDEBOARD REFRIGERATORS,

The season for refrigerators being at hand, persons about
w0 will be interosted in knowing what is new in |
this line, The last improvement we have seen is in the form |
of a sideboard, as shown in our engraving, made by Mr. Alex.
M. Lesloy, No, 226 West 234 street, Now York elty.

As all the refrigerators thus far brought out are only
adapted to the kitchen or the hall, the handsomest of them
having no claim to any beauty, and much less deserving to
be called ornamental, it was for a long time the desire of
many housewives to have a refrigerator that would not dis.
grace a dining room. To Mr Lesley belongs the credit of
having brought out such a refrigerator, in the exterior form
of a sideboard, and therefore called the *‘Sideboard Refri.
gerator.” It is constructed in the most tasteful style, of
solid wood—oak and black walnut—and, as the engraving
sufficlently shows, is a decidedly ornamental piece of furni.
ture, well adapted for even the most stylish dining room,

It is scarcely necessary to sum up the advantages of hav-
ing the refrigerator in the dining room instead of in the
kitehen, 1st. Itis less under the control of the servants,
which may be of some importance, especially when wines
and delicacies are preserved in It, 2d. It is out of the heat
of the kitchen. S8d. It is not exposed to the unavoidable fla-
vors of the kitchen, which may affect certain delicate articles
of food. 4th. If a refrigerator diffuses some coolness around
it, especially on being opened, it is better that the dining
room should have the benefit of it than the kitchen,

In regard to the interior arrangement of these elegant side-
board refriverators, they are the same 88 those of Mr, Les
ley proviously described by us, and this arrangement has
been proved very satisfactory in all respecs. The water pro.
ceeding from the melting of the ice is stored in a separate
tank, and can be drawn off for drinking purposes, while the
water of condensation, always tainted with the odors of the
meats and fruits preserved, is drawn off DY & separate chan-
nel  This elegant appliance costs about double one of the
plain kitchen or s called Zero refrigerators, which has been
described in theae columns,

ead Lo o
Frize offored by the King of the Helglans.

A recent Landon Gasette contains a translation of docu-
ments which have been received at the Forcign Office re-
spocting the §5,000 prize which the King of the Belgians
proposes to award annually for the best wark on a subject of
national interest. His Majesty explains hisdesign in a letter
to M Delcour,the Minister of the Interior, who, in conjunc-
tion with the king himself, is 10 choose the jury of s:ven
members—namely, three Belglans snd four foreigners—the
president to be & Belgian, The first award is to be made in
1578 for the best work on the national history of Belgium;
the second in 1879, for the best work on architecture; the
third in 1880, for the bost work on the development of the
commerelal relations of Belgium ; and the fourth in 1881 for
the best scheme of harbor improvements on low and sandy
coasts like those of Belgium. The first three competitions
will be limited to Belgian subjects, but the fourth will be
open to foreigners. In each succeeding four years,there will
be three restricted and ooe open competitions, At King
Leopold's wish, regulations have been drawn up and pub-
lished by the Minister of the Interior,

The New Twenty Cont Coin,

Dr. Linderman, director of thoe mint, has selected the de-
8igo for the new twonty cent silver plece. The obverse wil)
bear u sitting figure of Liberty with the word ** Liberty

+ inscribed on the shield, the whole surrounded by thirteen
stars, Beneath the figure is the date. On the reverse s an
eagle with the words *“ Twenty cents.” Theedge of the coin

will be perfectly smooth in prder to distinguish it from the
twenty-five cent plece.

A llollln; Lake,

Mr, J. Sturge favors [ron with tho following: ‘A discovery
of some inwrest bas been made in the Island of Dominlen,
West Indies. Drs.Freeland and Nicholls, CaptainGardner,and
Mr, Watt, exploring the steep and forest.covered mountain

T —

ence, When the wind cleared away,for & moment,the clouds
of sulphurous steam with which the lake was covered, a
mound of water was seen, ten feet higher than the general
level, and caused by ebullition. The margin of the lake
conslnted of bods of sulphur, and its overflowing found exit
by a waterfall of great hight,”

>
-

ARRANGEMENT OF GALVANIC BATTERIES,

The arrangement of the elemonts into batieries varies ac-
cording to the purpose they have to serve. A maximum mag-
notic effect may be obtained from a given number of ele-
meuts, if they be 50 arranged that the resistance in the bat.
tery is equal to the resistance in the olosing wire, A given
number of eloments can be combined In very difforent man
nors.  For Instance, oight eloments can bo arranged in four
different ways, ns shown in Figs, 1, 2, 8, and 4. Which one
of these combinations should be selected, In a given case, de-
pends upon the resistance to conduction of the elreult. That
comblustion must be taken, the resistance of whick Is near-
ost to that of the given circuit,

In Fig. 1, the elements are connected, one after another,
into a battery containiang eight successive pairs of plates,

and the current has to pass in succession through each of
the eight elements.

Fig. 1,

Fig. 8.

Fig. 2 represents the reverse, all the zinc cylinders being
connected together to form one zine pole, and all the copper cy-
linders connected together to form one copper pole, the whole
forming a single element of eightfold surface. In this case, the
elements are connected side by side for the production of the
largest quantity of current through a cireuit of the least re-
sistance, In the former case, the elements were connected
for the purpose of producing the greatest quantity of cur-
rent through a circuit of the most resistance.

Between these two cases, there are the two others, repre
sented by Figs. 3 and 4. In Fig. 8, the four elements, 1, 2,
3, and 4, one after another, are connected as one battery, as
are also the elements5, 8, 7, and 8. The corresponding poles
of both batteries are connected with each other, and hence
this battery represents a voltaie pile of four pairs of plates,
of which each has double the surface of the pair of plates
shown in Fig. 1.

Fig. 8.

Fig. 4 represents the connections in which each two elo-
ments, 1, 28, 40, 07, 8, form a battery of two pairs of
plates, whose surface 18 four timoes as Inrgo as in the palrs of
plates shown in Fig. 1. Supposing the resistance ef an ele-
mont to bo 4 ohms, the resistance of battery shown in Fig, 1
would be 32 ohms; in Fig. 3, 8 ohms; in Fig. 4, 2 ohms, and
in Fig. 2, 00 of an ohm. Considering the different combi-
nation of the 8 eloments ropresented, it is seen that, as the
pile is shortened, it becomes broad in the same proportion ;
and hence, by making the pile one half as long and twice ns
broad, the resistance Is reduced to one fourth of its former
amount,

Now, In determining which combination of the above ele.
ments would bo the most suitable for any given circuit, re.
ference #hust be bad to the resistance of the cirouit; and if
the grestest magnetie offect was desired upon each, the re.
s stance of the closing wire, including .he electromagnet, must

bebind the town of Rossean, camo upon o bolling lake about

exactly equal the resistance of the battery

e
'8,500 feet above the sea level, and two miles in elreumfer-

- ————
PSYCHO EXPOSED.

An exhibition is now being held in the Egyptian Hall, Lon-
dou, England, of which an satomaton, calied Psyecho, until
recently, formed & part. The figure performed many curlons
tricks, wolving mathematical problems, and playing cards
with great skill and sccuracy.

Psycho Is an orlental person-
age, sitting on & box some three
feet square and eighteen inch-
s high, while he himself is
about twenty inches In hight,
placed on a glass cylinder o
shiow that there is no connec-
tion with the stage under the
table. The movements were,
of course, cansed and governed
by a secret foree, bat the me-
thod of communication with
the figure defied detecrion for
s long time, Mr, Maskelyne,
the inventor, allowed any one
to iospect the figure. One
night & military gentleman,
among others, sent up his card
for that purpose. He exam.
ined the glass pedestal and
other parts, but could pee
nothing of any mechanical con-
trivance. Subsequently, how-
ever, the mystery was solved
by Mr. W.H Coffin. son of Dr.
G. W. Coffin, an Ameriean
dentist in London, Mr. Maske
Iyne being unwilling 10 sub-

mit his figure 1o the test pro-
posed. The solution is that Psycho is worked by the con-
densation and diminution of the column of alr in the glass
cylinder on the top of which he sits. Beneath the carpet at
the bottom of tho eylinder is a perforated plate of zine, con-
nected with the operator behind the scenes, who, at his will,
may increase or decrease the column of air, the figure mov-
ing one way or another in secordance with the pressure put
upon it. The conjuror was at first disposed to deny the ex-
planation, but Mr. Coffin told the audience that it could easi.
Iy be tested by Mr. Maskelyne allowing him to put a news-
paper between the figure and the eylinder, This the conju-
ror declined to do, and then followed great applsuse, when it

became recognized that Psycho, as a mystery, had passed
away.

o
-

London Fires,

The actual number of fires in London in 1838, as returned,
was 458. The population then was 1,710,059. This gives
one fire to every 8,784 persons. Last year the fires were 1,-
578, in a popaulation of 3,400,701, or at the rate of one fire to
every 2,162 persons. The population of Londen In 1874
was not quite double that of 1833, but the fires last year
were more than three times as numerous as at the earlier
date. Had the fires simply increased in the ratio as the
population, the number Inst year would have been 911 in-
stead of 1,578. The actual excess, therefore, is fully 72 per
cent. A further investigation of data shows that this dis-
proportionate growth of the London fires is a persistent
phenomenon during a considerable series of years.

Reverting to the simple question of fires, apart from the
success achioved in extinguishing them, there is a remnak-
able fuct pervading the statistics—namely, that fires have a
tendency to outstrip the population.

The frequency of fires in London far exceeds anything
known in ordinary country towns. Moreover, we have the
statistics of London itself, showing that, when it had half
its present population, it had less thao one third its present
number of fires. The comclusion which appears warranted
is this—that a population distributed over a sumber of sepa-
rate towns s less liable to outbreaks of fire than the same
population brought together within the compass of ove
town. In order to explain this social phenomenon, we may
allude to the greater density of population in large towns
ns compared with small ones, though, on the other hand, this
vory density would seem to afford means of protection by
rendering it less likely for a fire to pass beyond the incipient
stage without being detected. On the whole, we are war-
ranted in concluding that there are circumstances connected
with the furnishing of houses, the stemge of goods in ware
houses and elsowhere, and the general hurry and pressuro
of metropolitan life, which involve contingencies more
favorable to the ocourrence of fires than are likely to be
found in many country towns, The fact that fires increase
more rapidly than the population creates a danger in large
and growing communities lest the armngements for extin.
gulshing fire should not keep pace with the real necessity
There is also the circamstance that large cities have large
buildings, so that fires in such localities are likely to be not
only numerous but extensive. Examples of this kiod are not
wanting in London, and the peril is increased by the enor-
mous hight to which buildings are carried where the ground
s costly,—The Engineer.

Burctrio * armored” cables are to be experimented with
on board the torpedo school ship Vernon at Portsmouth,
England, in conneetion with torpedoes 1aid down for harbor
defense. Sheuld these invulverable cables prove a success
a3 & means of econnecting torpedoes with the shore, the valus

of these machines for defensive purposes will be !
increased
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IMPROVED HUB BORER.

The strain which & wagon is subjocted to falls

upon the wheels; heoee it is at such portions that the best

and nicest workmanahip s required in order to insure the

maximam of strength, close fit, and durability, The first |

boxes ever put into wagon hubs were placed in holes which
fitted at one end, but which, at the other extremity, were
large enough to admit being sct over to one side, the interve

ning space being filled with wedges. This was and is, at best,
but a clumsy operation, for the work is certainly inaccurate,
and st n part just where accuracy is required; but despite
the knowledge of tho fact, carringe makers, in many cases,
still cling to the antiquated me-
thod, though for what reason,
while machinery, which sccom

plishes the Inbor far better, Is
oxtant, it is difficult to explain

We present, in the annexed
engravings, s rear view, Fig
1.and a front view, Fig. 2, of
new device for baring hubs, for
which a large number of impor-
tant advantages are claimed.
The hole is made perfectly true
with the rim of the wheel and of
the right size and shape for the
box, it being possible to cut out
deeper at the spokes or at any
other part, so that the box can
be ecaused to bind at any de.
sired place. The machine re.
quires noadjustment for differ.
ent sized wheels. The knife is
sot the same for one sized hole
as for another, the size and ta-
per being regulated entirely by
sotting the shaft out of the
oenter or on an angle. This ob-
viates the trouble of setting
the knife more than once for
each wheel. Thelstteris han.
dled but once, and does not
leave the machine until the box
is fitted. The hole for the nut
is cur true with the box aper.
ture, so that the nut will go on
after the box is driven as well a5 it will before, while it cannor
rub the wood, and 5o cause the axle to heat,

From the engravings, it will be seen that the machine is of
that class in which the wheel is turned while the cutting is
done by a bit, A, Fig. 2, placed on the end of n mandrel.
The Iatter can be quickly set at any angle or for any size de-
sired, the size of hole and degree of taper being regulated
by the thumbscrews, B, in the side of the box The bearing
i placed near the spokes and within the limits of the hub,
so that the weight of the wheel is carried without any cramp-
ing or sideways pressure,

The feed is actusted by an arm, C, which projects under
the inner ring of the bearing, and which merely pushes the
feed put, D, around and does not cramp when put on a {a-

per. The feed nut is closed over a projection on the end of
the block in which the shaft runs;so that when placed on an
angle, there is no t«ndency to cross the thread of the screw,
The irregular motion, which is Inseparable from a machine
which makes a tapor hole, occurs, it is stated, only at the
point where the ann touches the feed nut, and is simply a
sliding back and forth of the former as the wheel is turned,
In operation, the wheel is fastened to the face plate by the
gripes, B, and caused to run true by the set screws, F, which
connect the face plate with the outslde ring of the bearing,
The hole for the taper part of the box s cut, then the hola
for the shoulder at the back, and, lastly, the hole for the nut
&t the front, This completes the work with the excoption of
driving the box,
The machine is, in fact, & small and complete lathe, in
which the wheel and tyro serve as a balsnce wheol, It js
- guarantoed (o be capable of boring an ordinary set of wheels
in less than one hour, and we are informed that it has per
formed that work Inside of twenty minutes, Its welght is
abont 50 pounds. It is durable, one firm having bored some

Fcientific American.

wedges It obviously dispenses with altogother, and thus in.
sures the tight working of the wheel

Patented January 5, 1874, For further particulars and ma
Pell & Co., Rome, N. Y., or Wileox,
, 0or any dealer in earriage hard ware,

chines, addrnes H, W
Bros, & Co., Adrian, Mick

B —
Cleaning Photo Plates,
2 quarts water; pour it into an
ecarthonware dish or tray Introduce each glass separately
into the lquid, taking oare to prevent air bubbles. The
plates are allowed to remain at loast twenty-four hours in

Dissolve 1 1D l..-‘n‘vh in

faken out one by one, placed

this solution ; they are then

l"ry /

ABBOTT'S LITTLE GIANT HUB BORER.
under a tap, and well scrubbed with a cocoanut fiber brush
until all the old collodion and varnish disappear. They are
then plunged into another dish containing a solution of three
per cent of hydrochloric acid, well washed under a tap, and
wiped dry with towels. On no account must they be left to
dry spontancously, or they will become stained. Before the
plates are used they required to be cleaned with a solution of
rottenstone into which a few drops of ammonia have been
introduced.

SM(TH'S BLIND SLAT HOLDER,
After a blind has been exposed to the weather for some
little time, it is very rarely thereafter that the slats can be
made to stay in any required position. They may be closed

Preservation of Wood hy Lime,

M. Lostal, railway contractor,of Ferminy, has communicated
to the Soclety of Mineral Indostry,at 8t. Etlenne, France, ths
results of his observations on the effect of lime in presery.
ing wood, and his method of applying it. Ha plles the
planks in a tank, and puts over all a layer of quicklime
which is gradually slaked with water. Timber for mines
requires about a week to become thoroughly Impreguated,
and other wood more or less time, according to it thickness,
The wood acquires remarkable consistence nand hardness, and
it is sald, will nover rot. Wood has been prepared in this
manner for several mines, so that the plan will shortly be
tested on n considernble scale,
Boechwood has been propare ]
in this way for hammers and
other toola for soveral iron
works, and it is said to become
ax hard as onk without losi g
its elasticlty or toughness, ard
to last much longer than wlen
unprepared. It has long bevn
known that wood set in lime
or mortar s preserved from de.
cay, but no systematic plan for
its preservation has until now
been attempted.

e e -——
A Milllon Dollar Hammer,

A German paper informs vs
that the famous steel works of
Frederick Krupp, of Essen, are
about to receive a very impor-
tant addition to their machine-
ry. The largest steam hammer
- in use at these works, at the

" present time. is one eapable of
working a mass of steel 50 turs
in weight, and erected at o cost
of £560,000. It is now in con.
templation to build a new steam
hammer capable of beating up
a mass of steel of double the
weight, namely, 100 tuns. The
new machine, it is estimated.
will cost $1,000,000, and will
be the most powerful in the
world; and it may be exp cted that the size and weight
of the German artillery will be enormously increased, as the
new steam hammer will permit the working-up of Jarger
masses of metal than, up to the present time, has been
thought to be possible by scientific engineers.

>

SMITH'S IMPROVED SHEAVE,

The principal advantage in theimproved sheave illustrated
herewith lies in the pin having secured to it a ecylindrical
core, which is of sufficient size to bear against several of the

["l-z/ 1

Pl'y Z

by turning them up, or partially opened by turning them!
down all the way ; but they will not rest squarely across the
opening so as to admit & breeze, or remain slightly tilted |
s0 as to ward off the sun’s rays, unless sdjusted and fast-
ened in place by temporary wedges. '

Mr. Ira H. Smith, of Topeka, Kansas, has devised a very .
simple little attachment, which anybody can affix to a blind,
and which appears effectually to overcome the above diffi-
calty. It consists of a piece of curved wire, pivoted to the
shifting bar, at A, in the annexed engraving, and passing
down through a staple on the frame of the blind. Around
the shank of the staple is a coiled spring which is covered
with a neat cap, the effect of the spring being to push the

Intter outward, and so bind the wire between the cap and
staple. A sectional view of this arrangement s shown at
B. The blind slats may be set in any position, and aro hald
|l.\’ the wire

Patented April 21, 1874, For further particulars regand.

2,000 sets of wheels with a single machine, The use of

Ing agencies for selling, oto., nddress the inventor as above.

friction rollers arranged within the disk. This distributes
the strain over a larger surface, rendering the operation
casier, and subjecting the parts to much less wear than is
the case in the ordinary arrangement of a small pin, which
may readily fall in between two of the rollers and so crush
the same.

The construction of the device is represented both in per-
spective, Fig. 1, and section, Fig. 2. At A are the friction
rollers, and at B the cylindrical core above referred to. The
pin which passes through the latter is square in section, and
is thus prevented from turning in the block while it is con-
fined in the strap, in such a manner as firmly to secure the
ends. The sheave, we are informed, cannot run ngainst the
side of tho block and wear away the same. It is a strong
and durable device, one of considerable merit, and especial-
Iy adapted for marine use

For further particulars address E. B. Smith & Co., Pat
chogue, N. Y.
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AN ORNAMENTAL GOURD,

The exceedingly gracoful plant which is shown in our il.
lustration is a miniature gourd, the seods of which weore
brought from Afiica to Burape by Sir Samuel Baker, who
states that the plant, when in o wild condition, covers dwarf
trees and shivobs with its slender elimbing shoots, which are
loaded at every joint with protty little fruits, which, in a
young state, are bright green, striped and spotted with white;
but which, when ripe, changoe to scarlet, a color which sets
off the white spots and pencilings to increased advantage.

over o spirlt lamp, no ebullition av all occurrod for a very
long spnce of time, snd then it took place very suddenly and
continued,

o
-

Balloonilng Experiments,

Captain . B. Dight recently ascended in his balloon
Fairy from Wolverhampton, to illustrate the action of his |
stoering apparatus prior to his exporimental trip across the
English Channel, for which he announces he has arranged
with tho British government.  The ascent occasioned much

The fruits, as will be seen, are borne in clustors of about
three or four togethoer, The folinge, being of o distinet shade
of green, ronders the plant effective, even whon
notin fruit. It has beon grown in a melon house,
in which it quickly covered a large trellis, and
bocame loaded with fruits which, were it not for
their white marblings, might easily be wis-
taken for those of solanum eapsicastrum. Sowe
of the African tribes use the long slender shoots
of this gourd for garlands and head dresses,
purposes for which its habitof growth eminent.
Iy fits it. Long festoons of it, lnden with fruit,
might be usefully employed for garnishing
stands on the dinner table, or the sprays of
crimson fruit might be allowed to hang natu.
rally and gracefully from the margins of orna-
mental vases. Gourds of this description, says
a correspondent of the English Garden, well
du:“rfe more attention than they have hither.
to X

- o
Fog.

Angus Smith gives an account of a remark-
able fog observed at Reikjavik, in Iceland. It
sppears that, on a bright aftermoon in July,
‘“as soon as we left the house, a cloud came
down a street from southwards, and some one
said: ¢ Let us cross out of the way of the dust.’
1 looked more carefully, and, finding the clond
moving very slowly on the ground, concluded
that it was smoke from a chimney, but smoke
mixed with larger particles than we generally
see. Gradually it came to us; there was no
smell, but & distinet chill.”

Perceiving that it was a fog, Dr. Smith
ascended a rising ground, and saw the fog rising
out of the small luke behind the town, and
rolling into the streets very slowly, A similar
fog rose from the sen, and rolled also into the
town. Hence it appeared that the wind had
nothing 10 do with the matter, but that both
fogs rolled because they wero too heavy to re-
main suspended. The peculiarity of the fog
was in the size of its particles, larger than any
the author had ever before seen, and which he
ostimates at from o}, to ;)5 of an inch indi-
ameter, in the flatness with which it fell on the
ground, and in its Inmbering mode of rolling,
whence all observers at first took it for dust,
The suthor found that the particles were per-
fectly spherical, and not hollow, but concrete
throughout. ““They all tended downwards,
they were falling, evidently; it was a falling
dew, or a slight incipient rain, rapidly disap-
pearing into the earth.” Dr. Smith adds: “It seemed evi-
dent to me that, to make a distinction absolute between fog,
rain, and dew, was o waste of words. There is a broad ob-
servable distinction, but no narrow line, and we cannot tell
the end or beginning of either.”

Examining the common opinion of the vesicular nature of
clouds snd mists, he declares thatit *“ rests on a foundation
too weak to be worth much attention.” A vague notion that
the globules of fog are anslogous to soap bubbles seems to

lle st the foundation. Dr. Smith has repeated the experi-
ments of Saussure, but withourt meeting with any signs of
vesicularity. *‘ Indeed.” he remarks, in summing up, 1
see no reason for going far for n mode of keeping clouds up.
Times without number I have observed, on calm summer
evenings, a cloud of smoke from a steamboat funnel lying
for miles in length at & hight very little different from that
of the funnel out of which it issued, At other
times I have fouond the swmell of a cigar, used by a person
fully a quarter of a mile off, over the road, at about the same
hight as Lis mouth, pothing being visible. In these cases,
have we anything to look to but the size of the particles?
They are so small that thelr resistance to the atmosphere is
diminished to its utmost, as the resistance of the air is in-
creased so much, in proportion to the weight, that they can.
not fall rapidly.”

Curlosities of Ebullition,

Dr. T, L. Phipson, inthe Chkemical News, nays that water,
strongly seidified with hydrochloric acid, and containing n
swall guantity of benzole, was found to onter into violent
obullition every sixty seconds; after a while the bolling
veased completely, and then recommenced suddenly every
thirty seconds for some time, The flask still belog kept over
“he spirit lamp, the periods between quiescence and violent
sbullition dropped to twenty, ten, and finally to eight se-
conds, st which interval the phenomenon continued for some
sonsidernble time, ‘I'he temperature of the vapor in thoe
Maak was 214° Fabi, in the lquid 218°, during the whole
Hme of the experiment.

When methyl alcohol was sdded to the above mixture of

interest, and drow togother many thousands of spoctators,
The ascort, hawever, was not a success,

Ina torn state, the

7

BRYANOPSIS LACINIOSA.

balloon and steering machinery fell in a neighboring meadow,
after Captain Dight had been in great jeopardy.

A SPRING BUTTON HOLE BOUQUET,

The tastoful arrangemont of a small bouquet of choice
flowers, shown in the annexed engraving, is made up of a leaf
of lily of the valley at the back, upon which lies one spray
of that flower mixed with four or five very small pieces of
maldenhair fern, These portions of a frond are so arranged
that they break the hard outline of the leaf behind them,

and also tone down its bright green by their glaucons shade
of color. In front of these is placed o fine thickly potalled
bud of elimbing Deconignsis rose. 'I'his, of course, has boen
properly wired, and slightly blown open. The base of the
bud is concealed by two well chosen leaves from a falry rose,

waler, hydrochloric aeid, and benzole, and the flask placed

by which means another shade of green is Introduced into

of the insects shaken from the plant,
is the only infallible one.

the bonquet, which not only serves to set off the rosebud to
the best advantage, but also contrayts well with the foliage
previously used. If it wero s neocesalty that hardy plants be
employed in making up such bouquets, some well selooted
leaves from tAalictrum minus would prove such an efficlent
substitute for the maidenhalr that ninety nine people ont of
s hundred would regard it as & forn, and not as a leaf from
a floworing plant, Those who do not possess means for
growing adiantum cuneatum aro strongly recommended to
cultivate the hardy thalictrum, which does best in & calca-
reous or magnesian soil.

COTTAGE HORTICULTURE. R+
THE SELECTION OF OUTDOOR PLANTS,

The choice of lowering plants, snitable for
culture in the limited space ususlly available
for the above purpose, is comparatively Himit-
od, beeause of the many qualifications requisite
to each plant: for instance, its hight, the leogth
of its blooming period, and the color of ity
bloom. For if the flowers in & bed are of ir.
regular hight, part of the bloom must be hid.
If the arrangement of the color of the bloom
is inharmonious, the effect will be anything
but pleasing to the eye; and the more of the
plants which arein bloom at the same time, the
worse the bed will look. To those possessing
a hothouse, greenhouse, or forcing beds, in
which a succession of plants may be reared to
supply oach bed with plants o goon as the old
ones have ceased to lower, hyacinths, crocases,
tulips, snowdrops, and lent lilies may be fol-
lowed by verbenas, stocks, asters, ete, and
thus a continuous blooming bed may be se-
cured ; but with a proper selection of plants
and ordinary care in their culture, three plants
(scarlet geraniums, yellow caleeolarias, and the
deep blue lobelins) will give us the best attain.
able arrangement of color and of hight, and
will at the same time produce a flower garden
from spring time till the frosts of winter cat
them off, which qualifications are not combined
in any other plants.

In selectivg the plants, choose those whose
leaves are of a deep green, and in all cases
those which are short and bushy and have no
bloom upon them. If, however, they arein
bloom, cut off the flowers before planting,
which will only delay the blooming a few days,
and will greatly strengthen the plant. If the
plants have been reared in a greenhouseor un-
der frames, keep them s few days before set-
ting them in the beds, placing them oat of doors
in the daytime, and taking them in at night, in
order to make them hardy and prevent them
from suffering from the ccol night air. If the
plants are placed in a cold frame, either before
or after being planted in the beds, be careful
to lift the frame during a great part of the day-
timo, otherwise the sweat which gathers on
the inside of the giass will fall upon the plants
and infallibly kill them by what is called damp-
ing off,

PLANTING.

The bright scarlot horseshoe or fish geranium, and not the
pink, should be selected, and planted ton inches apart in the
center of the bed. Next come the caleeolarias, about ten
inches from the geraniums and about ten Inches apart, and
then the lobelias, about six inches apart, surrounding the
caloeolarias. All these plants will bloom together and con-
tinuously, the geraniums growing tallest and the lobelias
shortest; hence we shall not only have a true armngement
of the prismatic colors, but all the flowers will be visible
from almost any pointof view. The effect may be consider-
ably bightened by planting a standard perpetual rosebush in
the center of the beds; but in such case, let the standards
be of various hights and the colors to a pattern if the beds
are arranged to a pattern, as should be the case. Fora red
rose, John Hopper is one of the very best. For a yellow one,
Gloire de Dijon is very superior. In the absence of roses, a
white lily may be planted in ench bed,  If there are border
beds, white lilies, or any of the broad-leaved, red, or varie-
gated plants, will form & pleasing contrast,

PROPAGATING,
To propagate geraniums and calceolarias, do not let the
plants flower too soon; but pinch off the first appearing
bloom and pinch out the eyes of all straggling branches,
which will immediately throw out side shoots, thus forming
bushy and shapeable plants, besides very healthy snd
stropg ones, (ive preference to those plants which have
thelr branches close to the surface of the soll. A striet st
tontion to these rules Is indispensable to obtaining a fine and
froely blossomivg plant.
TO DISCOVER INSECTS

Lf the leaves of the plant turn reddish or yellow, or if they
curl up, a close inspection will generally disclose that the
plants are infested with o very sall green insect, or else
with the red splder, either of which must be destroyed.  For
this purpowe, scald some common tobacco with water until
the latter is colored to n yellow, and when cold sprinkle the
leaves of the plants with it; but u better plan is to pass the
stems and loaves of the plants between the fingers, and to
then shake tho plant and well water the bed tmmediately af
terward. The Iatter operation destroys a large proportion
This latter method




It sometimes Lappons that the fertilizer usod to onrich the
.ul]‘ il to Insects which destroy or impalr the roots
of the plants; tho indications of such being the caso nro

thint theleaves will turn red or yellow, and will flag or droop
during the warmer portions of the day, 1f this ocours while
the plants are In pots, an offectunl remedy {5 to lot the mold
i tho pots got so dry that the leaves of the plant commence
to droop ; then place the hand over the surface of the mold,
Jutting the stem of the plant pass botween the fingers; then
turn the flower pot upside down, and slap the bottom of the

t with the other hand, After one or two such blows, the
pot may be lifted off without disturbing the mold from the
roots of the plant, and the insects will be found on either the
outside of the mold or on the sides of the flower pot. Al
tor removing them, the pot may be replaced, and the plant
watored, If, however, the flower bods are infested with In-
socts, the soil should be allowed to get comparatively dry,
and a piece of carrot, parsnip, or turnip placed npon the sur:
fuco as a balt and covered over with two or three cabbnge
leaves. An inspection early in the morning will discover
the insects around the bait,

PRGGING DOWN CRERPING PLANTH,

1'o propagate lobelias and verbenas, the first bloom should
be picked off, and the branches, as they extend, should be
pegeed down closely to the surface of the mold, The
branchoes will then take root as they lengthen; and by thus
drawing a large amount of sustenance from the soil, they
will bloom very freely and cover a largo space, A verbena
may thus be made to cover a square yard, and a lobelin o
square foot, of ground. When a plant is permitted to bloom,
the growth of its branches is very seriously retarded. For
example, & balsam, or lady's slipper, as it is commonly
termed, kept free from bloom and continuously repotted (as
the roots extend) into & larger pot, may, under favorable cir-
cumstances, be grown as large a8 a good-sized gooseberry or
currant bush. Asters and stocks require transplanting from
the seed bed sosoon ay the plant has six leaves, to another
bed, placlng them about six inches apart: then when they
are large enough to set into the beds, they should be well
watered both before and after removal.

TRANSPLANTING.

The object of transplanting is to check the growth of the
top, and to extend the growth of the roots of the plant, thus
enabling it to draw inereased proportionate sustenance from
the soil.

As soon as the plants in the seed bed have four leaves, the
weakly ones should be removed to give room to the healthy
ones, otherwise the abundance of leaves will draw the plants
up, causing them to grow tall, slender, and weakly. Before
removing them, however, it {s well to water the bed, so that
those removed can be drawn from the earth without disturb-
ing the soil around those remaining,

Flowers require a light soil, to obtain which sand may be
mixed with heavy soil. Sufficient ammonia to just taint the
water will be found an excellent means of promoting the
growth of the plants; soapsuds will also have the same ef-
fect, Watering should take place in the moming during the
spring, and at night during the summer months; for the
reason that, in the spring, the nights are apt to be cold, and
the watering would make the soil still colder; and in the
summerthe water evaporates very quickly from the soil if
spplied during the day. Water which has been exposed to
the open air should be used, and pot that drawn from a hy-
drant or & well; and if after watering, the surface of the
soil becomes caked, it should be disturbed with a rake,or the
growth of the plants will be seriously impeded. The water
should beapplied in as fine spray as possible, and in no case
poured upon the plants, All plan‘s should be planted deep-
Jy into the soil, which should be pressed moderately firmly
toand sround the roots.

POTTING PLANTS.

Themold for potting should be light and loamy, the fer-
tilizing material used being well decayed. If the soil is rich
of itself, it is better to be either very sparing with the fer-
tilizer or to dispense with it sltogether. In the bottom of
the pot, place several small broken pieces of crockery or
similar material to assist the drainage; and in setting the
plant, be careful to keep it well down in the potand to press
the mold moderately around the roots. The surface of the
mold should be sbout half an inch below the level of the top
of the flower pot. Slips should be planted close to the sides
of the pot, and in small pots.

When & plant becomes pot-bound, that is, when the roots
have become matted around the sides and bottom of the pot,
the plant, 50 s0on as it has ceased blooming, should be re-
potted in & larger pot. It is not necessary to remove any of
the mold from the roots, but simply to fill in the spaco in
the larger pot with new and rich mold,

Plants kept in the windows should be turned every morn-
ing, or the light, striking on one gide only,will draw the plant
to that side #0 that all itz branohes and leaves will turn to.
wards the window. The water in the saucers should never
be applied to the plants, In cutting slips of any plant, all
ways choose the yonngest branches, and cut off the slip at
the jonction of a joint or leaf, since the roots shoot more
readily from such joints. If you follow these directions and
put suflicient sulphate of ammonin to just taint the water

applied to your plants, yon may cultivate with succoss nl-
most any plant, even though you are an entire nevice.

Ashes and Xron for Flowers,

Phe observation of practical and experimental gardeners
sesms 1o confirm the faet that, to prooure brilliant colors in
flowers, it is necessary to supply the soil with an abundance
of ferruginous constituents snd silica, The latter supplies

Srientific dmerican,

o materiol (aays 8. 1. Todd, In one of our forelgn exchanges)
which i of vast Inportance In ths production of that bril-
laney of the putals and the dark greon luster of the leaves.
Then, iIf potash be added, or the ground be dressed round
about tho growing flowers with unleached wood ashes, an
inoreased Lrilliancy will eppear In every petal and leaf,

Any person who cultivates only a fow flowers in pots, or
betweon grasay lawns, or on spreious parterres, may readily
satisfy himsolf of the exceedingly useful part the foregoing
materinls play in the production of beautiful flowers. Even
white flowers, or roses that have potals necrly white, will
bo groatly improved In brillisncy by providing iron sand,
and unloachod nshes for the roots of growing plants, Ferru-
ginous materinl may be applied to the goll where flowers are
growing, or where they are to grow, by proouring a supply
of oxide of iron, in the form of the dark colored geales that
fall from the heated bars of fron when the metal {8 ham-
meored by the blacksmiths,

Iron turnings and lron filings, which may be obtained
for a trifle at most machine shiops, should be worked into
the soil near flowers; and in a fow years it will be perceived
that all the minate fragments will have beon digsolved, thus
furnishing the cholcest material for painting the gayest col-
ors of tho flower garden.  When there is nn excess of vege-
table mold in a flower bed, and a deficiency of siliea or
sand, the flowers will never be so rioh in color, nor so bril-
linnt, ns they would be were o liberal drogsing of sand, or
sandy loam, worked down into the bed, whero the growing
roots could reach it, If wood nshes oan be obtained readily,
let n dressing bo spread over the surface of the ground,
about half an foch desp, and bo raked in,

A dressing of quickiime will be found excellont for flow-
ors of every description, It is also of eminent Importance
to improve the fortility of the seil where flowers aro grow-
ing, In order to bave mature, plump, ripe seed. Lot the
foregoing materinls be spread around the flowers, and raked
in at any convenient period of the year, When soll is pre.
pared for flowers in pots, lot some sand, some oxide of iron,
and ashes be mingled thoroughly with the leaf mold.

SOIENTIFIC AND PRACTICAL INFORMATION,

TESTING TINNED FLATES FOR LEAD.

M. Fordas recently communicated to the French Academy
of Sciences the following simple method of determining the
presence of lead in tin vessels employed for packing articles
of food. The metal to be tested is first touched with nitric
acid, and then beated, when the acid evaporates. If lead be
contained, stannic acid and nitrate of lead remain. Jodide of
potassium I8 then applied, forming yellow jodide of lead;
while the stannic acid is white. The yellow stain, therefore,
indicates lead, the white, tin.

NEW TESTS OF STHEL,

MM, Tréve and Duvassier have lately conducted extended
investigations into the nature of steels, and their eoercitive
force. Fifteen bars of steel, divided into five series of three
each and differently carbonized, each received a peculiar
temper. They were then magnetized to sataration, and their
magnetic force determined by the method of deviations, A
bar containing 0050 per cent of carbon and tempered in cold
water gave a maximum deviation, represented by 47. Avo-
ther bar, with a similar percentage of carbon, but tempered
in beiling water, gave 44. A third bar, with a Nke percent-
age, but tempered in oil, at 50° Fah., gave 43. The influence
of the tempering liquid is here evident,

The effect of the propertion of carbon centained in differ-
ent bars was also very marked. Thus a bar containing 0-950
per cent gave & maximum of 47; another, with 0-250 per cent,
gave but 13. By describing the curves of variations for the
different series of bars, the influence of the carbon and of
the tempering liquid becomes clearly apparent, It is a re-
markable fact that the curves of elasticity and the magnetic
curves of the bars are closely similar, the earbon appearing
to give elasticity to the steel, and at the same time to
increass its magnetic capacity.

ALLOYS OF PLATINUM AND IRON,

M. H. Sainte-Claire Deville says: On analyzing platin-
iridium, iron and platinum are united in the state of oxides
intimately mixed. If this matter is treated with & current
of hydrogen, oxide of iridium is reduced at common tempe-
ratures {rom 392° to 1,112° Fah. The metals are then gl-
loyed; for if digested with hydrochloric acid, a few bubbles
only of hydrogen escape, and very littlo iron is dissolved,
even when it exists in the alloy to the extent of 10 per cent.
Iron and iridium are thus eapable of combining at low tem-
peratures, and the same is probably the case with iron and
platinum. Under these conditions, the alloy is evidently not
homogeneous. Breithaupt admits tue existonce of platinnm
ores containing 14 to 19 per cent of iron. Boerzelius, only
once however, found a gpecimon containing as much as 12:98
per cont; and M. Debray and the author have never found
more than 12. Platinum may be freed from lron by cupella-
tion in chlorine gas. If heated from 2,192° to 2,782" Fah,
In this gas, it is volatilized in the form of brilliant orystals,
and deposited in all the hot parts of the apparatus

A 4

Tme utllization of the sewage of Paris on the plains of
Gonnevilliers, containing an area of 800 acres of light sandy
soil, is now being practically carrled out, A lnrge sowoer is
now being.constructed to carry away the sewnge from the
msin sower at Clichy-sur-8eine, The new sewer will be of
6 foot 6 inches internnl diameter, and about 4,100 yards in

length ; and when comploted, half the sewage of Paris will
be utilized.

[May 29, 187s.
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Faper Barrels and RBoxes,

The manufacture of paper barrels, boxes, and gimilar ves-
wels, for use in place of those generally made of wood, 18 rap-
idly increasing, seven patents and an equal number of fao-
tories for producing the articles being now in operation, all
In the Western States.

In the first of these patents, the paper used in the fabrica-
tion is prepared principally from straw, and is pressed, seve.
ral sheets at a time, into a firm, compact sheet, which when
dry becomes tougher than wood. The sheet is then bent into
oylindrical form,and its opposing edges, which are previously
out into dovetails, fitted together. Double pointed nails are
drawn through the dovetailed ends from the outside of the
barrel, and are clinched upon the inner surface of o strip of
wood placed vertically along the inside of the joint, The
heads are of wood, fitted into the ends with a flange resting
againgt the edge, nnd are secured by nails driven throngh
the sides of the barrel. Hoops of wood or iron are added to
pratect the latter from abrasion or wear, and the paper is
thoroughly waterproofed.

Another mode of making the barrels is to form them di-
rectly from the paper pulp, the latter being taken from the
cylinder of the wet paper machine and carried around an
expanded cylinder until it becomes of the requisite thick-
ness, The eylinder is then contracted and removed, leaving
the barrel all formed and ready for passage betweem two
rollers. These are so arranged that one presses on the in-
side and the other on the outside of the barrel, moving the
lntter between them, and at the same time compressing and
hardening the paper. The vessel is then a jointless cylin-
der, and nothing remains but to insert the heads and seeuro
the hioops in place.

Beouring the heads in paper barrels appears to be a diffi-
oult portion of the manufacture, and there are two patents
on this especial point. In one the invention consists in fast-
ening manilla or other strong paper around the head so as to
form a flexible edge. This, after the head is inserted, is
crimped 8o as to line the rim of the barrel, over which it is
bent and seoured by hoops.

The second inventor proposes either to press one head in-
to shape from paper pulp, at the time when the barrel is
formed about the cylinder, or else to make the heads sepa-
rate and turn up their edges around the peripheries. This
turned-up portion serves the same purpose as the flexible
paper in the case just described, but differs in construction,
being riveted tothe cask throngh iron hoops.

Another plan for making barrels differs essentially from
those nlready described, in that each barrel is formed of two
cylinders instead of but one. One cylinder is placed inside
the other, 50 18 to serve as a lining, and, being shorter, to
form shoulders on which the heads are rested. Thick paper
is interposed between the cylinders, and all are pasted firm-
ly together. The interposing paper is carried up above the
rim and folded over the edges. Paper packages for lard,
butter, and similar materials are composed of sheets glued to-
gether and pressed into shape in dies. This is done while
the paper and glue are still moist, and a sheet of muslin,
placed under the substance in the concave die, prevents
cracking or tearing at the joints.

A Largoe Mass of Native Copper,

A few days sinee, a mass of native copper, said to be the
largest ever discovered, was brought from Lake Superior to
St. Louis, Mo. The mass is heart-shaped, and weighs 6,-
0001bs., exceeding nearly double the weight of the famous
copper boulder which was transported many years ago from
the same region to the Smithsonian Institute. The new
specimen exhibits the pure copper to the eye, and containg
98 per cent of the metal. It was taken out from an ancient
digging, sixteen and a half feet below the surface, by a Mr,
Davis, who had spent 25 years in copper mining. The
mass, when found, had evidently been detached from its
bed by the ancient miners. A number of pieces of copper
were found besides the mass, weighing from1 o0z, to 17 1bs.,
which were evidently clippings by the old miners. Stone
hammers weighing from ten to thirty pounds have been
found in cart loads, several specimens of which were
brought away with the copper.

These were the primitive tools with which these ancient
miners had to do their work, and are found either perleot or
broken from use, and the fragments are found seattered
through the débrés. It has been computed that two hundred
of these old miners with their rude methods could barely be
equivalent to two of the skilled miners of the present day,
Who, and to what race they belonged, and at what time
these people flourished, is not satisfactorily known, and can
only be the subject of conjecturo, The only plausible as-
sumption is that thoy belonged to the ancient mound build.
ers, and worked in metals, anterior to tho Indisn races, ng
evidences of their ocoupancy wore seen by the early Jesuit
explorers, and specimens which thoy clipped from the cop-
per rocks are found sonttered over the whole continent,

CEMENT FOR MARDLE AND ALABASTER,—Mix 12 parts of
Portland coment, G partsof slaked lime, 6 parts of fine sand,
and 1part of infusorial earth, and make up into a thick paste
with silicate of soda. The objoct to be cemented does not
require to bo heated. It sets in twonty-four hours, and the
fracture cannot be readily found,

- O

Tae results of the experiments for testing the proportion
of carbonic acid in the alr, made during the first ascension
of the Zenith, show that, at the altitude of 2,200 feot, the
volumes of carbonic acid contained in 10,000 volumes of air

are 2'40; at 3,200 feet, 3'00.
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(For the Sclentific Awerican.)

S THE :nﬂll OF COLD SNAPS.

, Agassiz’s o -repeated expressions was: ‘‘ Facts are
stupld things unless they are made to teach some principle.”
While true Science consists chiefly in the discovery of laws
and principles, these can be galned only by an abundant
collation and a careful study of undoubted facts. Whether
it was Nature's plan to make us study out the laws which
govern them, we cannot say ; but that a frequent observation
of certain facts of meteorology has boen forced upon us by
the rigors of the past winter, none will deny. And while we
are just recovering from the shivering and freezing which
these entalled, it may not be unintoresting or unprofitable to
consider briefly the meteoric principles upon which cold is
produced,

The sun is the cause of all motion, from the wind, the
rain fall, and the Nisgara cascade to the muscular exertions
of beast and man, And anomalous as it may seem, it is also
the indirect cause of cold. The very heat that warms us so
gratefully during these spring days molts the frozen mattor
and evaporates the water. Changes from solid to liquid,and
from liquid to vapor, require an enormous amount of heat,
which, being taken from the sun’s rays, leaves the air damp
and chilly, Thus the change from cold weather to warm is
less sudden and enervating; and by a reversion of the same
principle, the cold of fall 15 more gradual in its approach.
Though this principle will produce & greator amount of cold
than we are apt to suppose, it will not nccount for the cald
snaps which drive us to the fire and into our furs and wrap-
pings during the winter,

In u recentarticle in the SCIENTIFIC AMERICAN,on laws of
stormy, it was shown that our storms are monstrous whirl-
winds covering half a continent, in which the wind,blowing
from all directions towards a central point, escapes by rush-
ing upwards, and thus diminishes atmospheric pressure. To
compensate for this rise of air, there must be a descent some-
where else.  As the air rises into the upper regions, it gives
off into space the heatit abstracted from the earth, and its in-
creased weight causes its return to the surface. Observa-
tions, similar to those mentioned in the article above referred
to, have enabled Professor Loomis to show that, in regions
of high barometer, the winds blow ontwards in all directions.
High barometer is often constant for days, and a week or
more together, in one locality ; and there the thermometer is
low for about the same length of time. He attributes this
to downward currents, at the center of high barometer, from
the cold upper regions, and believes they are made up of air
from the upward currents of low barometric centers, From
this, he concludes that our sudden and long spells of extreme
cold are notdue to currents from a northern latitude, but to
these downward ourrents. There seems one difficalty in his
theory here. He has shown that the storm center advances
at & rate varying from 228 to 1,280 miles per day; and if air
from this came down and produced a region of high barome-
ter,from which the winds diverge in all directions, we would
expoct the high barometric center to accompany the storm
center at about the same velocity ; but Instead, it sometimes
remains stationary for weeks.

The Professor admits that,during the cold spells of Decem-
ber, 1872, and January 1873, northerly winds did prevail;
but he considers these as attending high barometer, accord-
ing to laws already established, and that north winds alone
would not be a sufficient caunse of the suddenness and magni-
tude of the thermal depression observed. In substantiation
of his views, he citesa storm which eame up from the Gulf
of Mexico, choosing = southern storm %o that he could find
observations taken to the north of it. This reached the
porthern coast of Lake Ontario in three days, and on the
last day, in northern Florida, the thermometer was lower
than it had been on either of the preeeding days at Knox-
ville, Nashyille, Cincinnati,Louisville, and Memphis. This
indicates that the cold did not come from the north or north-
west, but must have descended from colder regions above.
The same phenomenon prevails in the far north, even in the
coldest regions ever visited by man. At Melville Island,
during a strong wind, the barometer foll to 20°10,and in four
days it had risen 103075, the highest point reached during
the year. During the same time the thermometer fell
from —35° to—43°, the lowest temperature observed during

oar. At Van Rensselaer Harbor, the same point was
illustrated. At Jakutsk, Siberia, latitude 62°, the mean
temperature of January is—44° Fah. ; but on January 21,1888,
the thermometer fell to —78" Fah. Dove's chart records no
place on the earth’s surface where the mean temperature of
the coldest month is much below that of Jakutsk. And if
the temperature suddenly falls 32° below the mean in the
coldest part of the carth, the cenclusion soems almost Inevi-
table that the cold must come from the upper regions.  The
distinguished investigator concludes: ** If this isthe true
of periods of unusual cold in Siberia, & similar
phenomenon in the United States is doubtless to be explained
in like manner.” :

The suddenness of thermomotric changes also points with
equal conclusiveness in the same direction. 'Whu.. in ro-
stricted localities, the thermometer falls 18° or 20" in an
hour, or, in thunderstorms, 5° or 10" in & fow minutes,
we are spparently shut up to the conclusion that the
cold cannot be borne from the distant porth, but must
be dus 1o a down rush of cold air.

Professor Loomis makes his conclusions appear quite
clear and reasonsble; yet at thelate meeting of the Academy
of Belences, st Washingtos, they excited considersble dis-
cussion. Professor Fervel, of the Coust Survey, who Is in-
vestigating the laws of cyclones,and Dr. Woelkof,of Russia,
announced as their opinion, based oo rocent researchos, that
descending air would produce heat instead of cold, because

S cientifir American,

of the lncr#nsed atmospheric pressure to which it is exposed
as it approachos the earth.

The increase of pressure would diminish the air's capacity
for heat,and this would be given off to the surrounding air at
the rate of one degree for every 825 feet of descent. This
objection seoms hardly conclusive, for we have no adoquate
means of measuring the temperature of the air in the regions
from which It descends. It may lose one degren of heat for
every 825 feet of descent, and still be much colder than air
at the earth’s surfaco. Dr, Woeikof gives tho hight of
thermometer at sevoral places of differont olevations, which
goos to show that low places aro as cold as high ones, Later,
he suys, cold may be genorated on the spot by simple radia-
tlan. This statomont seoms to weakon the force of his pro-
vious observations; for evidently the greatest radiation
would oecur in the highest rogions, for there is loas to obstruot
it, and of course this would make the elevated rogions cold-
est, a8 Loomis claims. The Rossian scientist denies that cold
snaps are caused-—oxcept in a foew cases of special local con-
ditions, or in thunderstorms—by eold air descending, but
rather by winds from the vicinity of the meteorio poles He
attributes the sudden low temperature to which the Atlantic
coast 18 subjected to the fact that the Appalachian Moun-
taing are not high enough to hreak off the currents from the
moteoric pole to the northwest of these mountains.

If this theory is correct, we may conclude that the cold
air from the meteoric pole, somowhere to the west of Hud-
son's Bay, sweeplng ncross the unobstructing lakes and
prairies, is the canse of the notoriously variable temperature
of Chicago,

As dootors in the same line of scientific Investigation so
widely disagree, our only resource is to await future de-
velopments for a satisfactory settlement of the question.

S.H.T.

Noew Snow Spectacles,

Mr. William White Cooper, oculist, London, has devised n
new kind of spectacles to prevent snow blindness, It is
well known that a long exposure to the glare of the intense
white of the snow In the polar regions is most harmful to
the sight; to meet this diffioulty, spectacles of green tinted
glass, surrounded by gauze, have been proposed. Thess
will, hewever, fall in practics, as the glass part of the spec.
tacles is liable to get dim and cloudy, while the gauze and
the wire, by means of which the spectacles are fastened be-
hind the ears, will in an arctic climate become so cold that to
the human skin they will have the sensation of being made
of red.-hot wire. Mr. Cooper's snow spectacles have neither
glass nor iron in their composition, for they are made of

‘ebonite, and are tied on to the head by a velvet cord. They

resemble somewhat two half walnut shells fastened over
the eyes. Their great peculiarity, however, is that the wear-
er sees through s simple alit in front of thegupil of the eye.
The sides of each eye box are perforated
in order that the wearer can get s side view of olbjects.
These glasses will also prove useful to travelers by railway,
inasmuch as they keep out the glare of the sun, and pre-
vent the admission of dust Into the eye. To engine drivers,
therefore, they would be invalusble, especially when ex-
posed during sleet, snowstorms, or very windy weather.
They are also very agreeable when reading st night by lamp
or gas light.

A New LifeBoat.

There has jast been exhibited to the brethren of the Hull
Trinity House, and to the principal ship owners of the port,
a new patent lifoboat, patented by Messrs. Anderson and
Burkinshaw, of Burlington Quay, and it is by them termed
the “ Roversible Lifeboat.”” As its name implies, it is top
and bottom both alike; and if in launching, before it touches
the water, it should, by the rolling of the vessel or any other
cause, turn over, thereare thwarts and seats running around
the side just the same as thore would have been had the
boat gone in the other way up. Whichever side the life-
boat takes the water, when sho Is once afloat, & couple of
flaps running the whole length will close and form the bot-
tom of the boat, and there is provision for drawinga further
flooring out, which will rest upon strong beams. The boat
roceives its buoyancy from a massive belt of cork, which Is
encased in canvas, and runs from stem to stern on each side,
and forty separate airtight tanks, ten on each side of both
the upper and lower parts of the boat. Btill further buoy-
ancy is obtained by large tanks at each end of the boat, but
it is intended to use these latter compartments as stororooms
for provisions, spirits, medicines, etc., the whole supply
being protected from damsge by either rain or sea water.
On each side of the belt of cork outside the boat therw are
numerous life lines, which will hang in the water, so that
any one falling overboard on leaving a vessel may readily
gain the boat and holst themaelves on board.

Burning fron.

A Berlin experimontor has demonstrated the com bustibill-
ty of iron in a pecullar manner, He takes a straight bar
magnet of some power, and sprinkles iron filings on one of
its poles. These filings armange thomselves in accordance
with the lines of magnetic force; and however closely they
may appear to be placed, of course mo two of the metallic
filaments are parallel, and consequently, & certain amount of
alr is enclosed as in & metallic sponge. The flawme of any or-
dinary spirit lamp or ges burner readily ignites the finely
divided iron, snd it continues to burn brilliantly for somo
time, the combustion being, appareatly, as natural and casy
as that of any ordinary substance. If the experimenter with
this operstion stands on a slight elevation and waves the
imagnet to and fro while burning, s magnificent rain of fire
is sald 1o be produced,

minute holes, otn::r kno
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DECISIONS OF THE COURTS.

United States Clreult Court---District of Massa-
chusetts,
FATENT OAR WHEEL, ~CHANDLEN N¥EEDHAM 04, NATHAN WasuRURS efal

In equity. —Before Ciifford snd Lowell, J. J.~Declded October,1974.]
100 of the Court by Mr. Justice Cliford,
Amages are clalmed by the complainant for an Alle infringement by
the respondenta of cortain \ettors patent granted to him,January 8, 171, o
1o which It 1e ropresented that he Is ihe original and Orst inventor of & cer-
tals new and useful Improvemont fu casting car whoels, ss more fully de-
letters patent,*

sceibed M the apoelficalion of the
N tho merits are as lolll.o'n 1. 't‘bl:bun alleged
W, b "

Thuo prinel defensen v
lmprovement Is not new Inpl?w aonse of th L

o

was 1ot the origina) and frst laventor of It, and bacs he was
well lu%uwu nu!m publie use loug bcfore m'- date of the su fnven:
L’l?:ied' Becauns the respondents bave pever infringed patent an

BOth of thesn defenses make It nocesnary to ascurtalin what the fnvention

n wlmR the patent which secures It Is properly coustrued, Enough msy

learaed f,0m the description given by the pafentee in the specification of

WelEbed 1 oontectio v the et ot e st L opien g whesh wben
stlon w! 0 clalm of tho ut, to Ll

aniwer Lo the inqulry us to the true nntnnm scope of m.:l-lom"uwlg

provement,

His frst step, ns pointed ont {n the specification, 14 to east a sultable
quantity of wtoel 1o form the tyre of the Hoses 1580 8 panaies Ingot, about
u:i'c::’ n‘t:cm. n i‘:'.'i’#fn"ﬁ. wi “u?'f"'“f at the cnl«“o; the diameter,

5 N hammers the Ingot upon an any! means of »
steam hammer, by which its diameter Is extended to ("’l
be gives a description of the anyil which he uses, and of
ducting the hammeriog, ¥, employed,
fngot Is ?nlund L0 the prope: pe to form &o tyre
Having formed the tyre, be then places It In & heated furnace
::n.v:d ‘t;t':;n'n',; A w&e‘: it u"t:kcn l!.mn the (:nuee. and, h:ﬂu oo

0 substance from surface, he places 1t within
oa: T e L eyl o b A

o and prepared for the pu . Care, It 1s sald, »
Lo taken that the beated tyre should be properly adjusted fn the mold; snd
when that (s sccomplishied, the airection 1« that the flask shall be immedi-
stoly cloned, and the molten tron be poured into the mold, which, s 1t comes
In contact with the Lighly Lieated steol, fuses the surface of the latter, there
gy forming a porfect union between the two, and, as the metal

heats 1t

7

3

-

. the
0dy of the wheel and the tyre are weolded Into one solld mass. Extended

TOIArka upon that part of the described process are nnno«cur{ as nothing

there desoribed Is embraced o the elalm of the patent; and If { had been,

it would not bave benefitod the complainant, ss every ?-n of the

there described Is substantially the same as that set forth In the patent

m‘;lrtm‘l: Zndoc Washburn, which was fntroauced (o evideuce, and 19 o

Two matters are then Introduced {nto the specification of the patent fn
twomoa. Which, 1t Is {nalsted, distinguish it from the invention of Zadoc

ashiburn, which, it Is sdmittad, (s the older of the two: 1, That the molten
frun Is Introduced tnto tue mold through a series of openings at the rim of
the wheel, Just iuside the tyre, and that It fows thence to the center
carrylng away from the laner surface of the steel l{n all dirt and dust, ¢
any, which might otherwise prevent the welding of the parts. 2. Nothing
I expresaly sot forth under the second head a5 3 matter
describod Imprevement, but the patentee points out what he
A% o defoct In the process of the other patent, which i that the
lustead of lylns stlll In the mold and forming & perfect weld, Is sgitated and
cansed to bubble by the generated by the molten lron as
contact with the fix used In the process, whereby, as he states,
snd desired unton of the fron and steel Iy prevented. Everything aescribed

the patent to Zadoc Washburn is discialmed by hlm in urrcu terms,
@ clalma s the deacribed method of Introducing the molten cast fron
into the mold, through s series of holes, directly upon the luner unfluxed
surface of the cast steel tyre, by which a per&ct unfon and weld of the
moetals aro Lrodmd.

Car whools manufactured by first forming s rim of cast steel, and then
heating and placing 1t in & mold rrﬂlml{ prepared for the purpose, and
b{ urisg molten cast fron into the mold to complete the manufacture
of the wheel, by the uulon or weld between the two, Into one so
are certainly old. Nor Is that proposition dented. Nothing, therefore,buta
now and usefal improvement in the method or process of such a manufacture
can be rof-rdcd ns the proper subject of a !mcnt. Doubtiess it may be
true that the molten iron was formerly P into the mold at the center
of the mold, and It may be that it Is betler to construct the opeaings in the
mold for the purpose~—~whether they are called by that name or are called
“sprues ' or condults—just fuside the Inner surface of the heated rim
whon placed In the mold ; but the court (s not satisfied from an examisation
of the product, or from any evidence in toe case, that such a change, with-
out more (even If new, which s not admitted), Is the subject of a

tent, a4 It Is searcely ble that It could bave req any Iaovention
0 make It, Changes of the kind are nothiag more than common XKnow)
and experience would suggest, and every workman, whether skilled
art or not, would xnow Bow to apply the » stlon. X
difference that the patentec uses a series
method or

hat

holes as bee ag sach casl

the date of the complalnant®s 1o /ention, and on severil occaslons as appears

b testimon: ot an %pﬁcheﬂ -;lm

that is so, T (s insiste complalnant
w be ’dou 20t Use fax in

or pm”l: uew and usefal,

Wwe ip pr
ulmhymmulotcm; but L i ::IN:!“HI' in lcua
a;u merel omitiing an Ingredien ca clding see
iron, or t'z eces of M‘mml:unol lncllud‘;o reet the declaloa ﬂll;
tirely u t ground, Nor uce-.r{ ", - court,
view of the facts and circumstances of the case, s of the oplalon that :l »
matter of common knowledge, that lron, or ron and steel, ay be yacoess -
fully welded with or without the use of fux, and that such knewiledge bas
existed banics accustomed (o work at the orge, for »
of man rundeth not 1o the contrary.
teasils W forwerly

d of fron, or from and steel.

d many larger articles,

opinion, it s known, bavest among

that class upon the subject: u-:n ?;.u:du that fux was

useful and oven Decessary and others malntatniag opoxc

cuqe carnestuess and confidence. All of these
ved, are supported dy common
— 4 Ib&emuw

respondent’s wilnesses, In whieh ha says
ve car wheels, they used foursprue holes and fhat sowe of them
3":"'.“.'..3. with flux, and some without; which statement is also confirmed
by other withesses.
’Ilntq coe to the concluslon that m_umgd fmprovement 1s not new
bl s not the §

or .t ¥ to uwestion of tufringement,
Wil of co:pglu-l dismissed with costs,
[James B, Modd for complalpant,

A. K, P, Joy for defendants. |

Unitod States Circult Court, Eastorn District of
Pennsylvania,
PATENT PAPES COLLAR. —THE l‘:lo:‘:rl:ll COLLAR COMPANTY B4, HENAY

[1n equity. —Relore McKennan, Cir. J.~Declded April, 140, )
MeKennan, Clrealt J.:
pADLs are the owners, several mesne
...'-31\?.:'... to Walter Hunt, on the :l’h of July, 1854,
aui acture, consisting of a coliar made out of
m.:. formed, and manipulated as to it

w

uly extended for savea yoars from date of its ¢ e
o on the 2 of October, 152, No. 5409, The val -
ment of this relssued patent are the nb&u of this conten .
1 do not think the legal presurnpt J
lnventor of the article of mwanutacture for
all u.ln.by lho.pr'uolc lllul?‘““-.“l:‘.

en cloth were before un o o
.-I‘u DUt aRAlogos 10 the Gse to which Haat dﬁl them, "'":: ia any
wise suggestive of his lovention. He was the w M“ NS %
bty of this material to & nae oot () 10 which A ore
"M{"’ W .‘ib, ‘ﬂ’...!{ - Lihe .'-"ﬂ&:"- “l':c"”
furm, © thus n

demonstn known suscoptibilitios of

A wan o tﬂloowuu than the

whioh It was made, Th zﬂ

old thing Lo & new pu 1t Is the w,oduuon of s pow deviee ‘lﬂ
u"uf-um. and, by sultable urnlpnhuu

:n:‘u?hr‘) ":«wr.t?u“ avallable for a use to which It had hot

pe
fed, the distinguishiog it all other of !{ &-

y wams b 1o Involve an exercise of the fnven! ¥,
t':ﬁz'tu -‘-“;','m :mm fts resaiting from It, 10 In e
"?"’.:."'?.i’:‘o.u.'."m Is the seventh relwue of Husts orlgtnal t
Thia numl of relssues is, of iisell, ve ".c.c‘v.z
unwnuw wiihont bemblanics of ressos. -
%um-g' T;l- n&.u 10 Ahat 8o ARy relsues,

intervals of time between , Were B l&m"‘ or

f vertent mistakes a \he w‘ﬁ‘l Y .

;.:a he correction of these 1o Y
e has




n': &:ﬂnk o‘o united

e

e, &0, oF OR
\

'Y of the paper

e necessary cohe.

Hon
on a

pards: FL f » collar,
7% made. and thelr anion, 50

and ¢
l:«:. o, of th n\v’om manipula-
.Lia"ll surface |l(|‘vnllol s And 0t In :
b b dbueotat et T i
R oo
in Nunt's patent, h’ / aned of n

# | nals are made to work from one siide to the other side of a fmme,
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[May 20, 187&

tmproved Apparatus for Operating and Loeking
Switeh Signals,

Smith H. Finoh, care I Moore, 7 Park Place, New York elty.—

The levers for locking and levers for moving the switches or wig-

and ook and unlock the switohes and signals thereby, looking bars
provided with two shoulders each eatoliing and holding the levers,
Those locking bars have at enoh end a portion turned at n right
angele, and through which portions are pivot bolts, upon which the
Dbars turn.  These angular portions have each a slot in their extreme
onds, which engugo with Intches whioh work in slots through the
frame 1 by Jolnt plos. The Intohes are connectod togother

e they are camp’
A i L %0 united as to utliize the same proportles
: nl o the unlon of the same elomenta, Tt 118 s
: N fablltm e IT' o dofendant attachies s shoel «
bat one Al cloth, nod tiat "f" oolIAr I8 turned down wit
Mrfee only burnished .?‘ n'“icm,lu 0

win

03
I
) , r
B PORIE UPON AN pitation of the scope of Hunt's n.
5 mtont, in oxpiaining s mode of carrying hin Inyon-
Al 10 practice, ribos & ooliar with rv;r on Lol sldes of the
tloth, 0'!"? T oes not it hiowell (6 any form of collar, yet tho
lesoription Iy e thy applics hie 1o the stanaing collars then |n fashion,
" - n 5«! ng o Wis mnrn« A% Dent adapted to collnrm
of that ul, av has o been 3 Wi Wveution was more com
‘:l‘la ‘ﬁl feuted tn niis origioel spectfiea
. JUIs appropriately med T Ahe relsssed patent In controvemy, the
of which was to protect It fullv, Clearly the te of
10 embrace the collam wado by the defe nt
Ink & double conting of paper onone side of the
of the tativie descrihed by Hunt, 11 s st com-
onta, so united as to embody the awme propertion
to uitliee, ntdd the difference s only apparent snd
oristio mvml\lnru Is the faln b nl
ey,
or 18 Lhere any bettar foundation for disarimination (n the fact that the
ndant's collars are turned down anld the oloth surface only 1n exposed
1o ol nl‘on. Hunt's patent s not Hinited to any particular form of collar,
and the poliahing of the eloth surfacn poriains exciusiyoly to the manipila-
tan of the collar, after 1t (s made, to AL 1 for use, It does not, In any
nae, © the fundamental character of the fabric

TR
this, And It was cleatly

ant
hat elatm sre

3

AL any mte, | ol
ok e Mentity
the O constity

o b el e

fotest o

L)

ont ot whleh it fs
ormed, and therefore does not affect the applicabllity of the Nrst olatm of

the re! o,

defendant also manufactures collars entirely of Y
of -wtr tod around the buttonh oles th give addl
1 n

aper, with patehes
tonal strength at
t, 1donotthink

so0. Hon
and musiin, ', Of papor
and muslin, and this was necessary 1o secure and embody the propertios
joh Bo Intended to make avallable. Norcould he succossfully ¢lalin such
adevice, 1o did not Invent paper collats, nor the application of cloth to
batton holes Lo strengthen then,  Such recenforcement had been long be-
Tore applied to buttonh oles, (n leather curtaing, salls, and other fabries, 1t
orely, therofore, the application of an old device to an analogous and well
ER:’I use, for which no one could obtain a patent,
complalnants are entitied 1o an njunetion, to continue In foree untll
the #5th day of July noxt, when the patent will expiro, and to an account,
and 4 will bo entered accordingly,
ylmza yding for complalnant,
4 mbs and E. Wetmore tor defondant., |

In Memoriam,.
U, 8, ParesT Orrice, z
Washington, D. C., April 3, 155,
Hon, 8. H, Hodges, who dled on the 20th of this month, was appolnted
Commimioner of Patenta by President Fillmore in the {all of 1552, and re-
malned as sach until 1he (neoming admialstration of President Plerce,
In 1861 he was appointed a member of the Board of Examiners-in-Chlef,
and remained s senfor mombee until his death,
Of the many excelient qualities of the deccased, his eminent learning, his
patience, his courlu()‘, and deep sonso of Justica were the most remarked.
Out of respect to his memory the Patent Offfoe was closedat 12 M, the 234
of tals month, by orderof the Commissionor of Patents,
At a meoting of the Examiners and en\Flo[yrm of the Office, at which the
Commlu!onsr of Patents prosided, the Tollowing rosolutions were passed,
nznuh‘e of the high sense ontertalned of the worth and talents of the de-

Resolred, That we reco
Hodges. a grievous loss, §

nlize [n the death of our late associate, Hon, 8. 11,
oth to the OMce and to ourselves personally, His
connection with the Burean as C© issloner and Examiner-in.Chief,
his experience inita affales, hislaborfous habits, his accorateand care-
ful tion, his justand impartal ju ent and unswerving integrity,
all combined 1o make ais services invaluable Our personal connection with
him has been make pleassnt by the kKindness of s disposition and by our
ronldngt in him as & man—upright and beyond reproach, His removal
from us by death is no ordinary event. We gricve that we shall enjoy his
socloly and counscls and see his venemable form no more.  The memory of
his chamseter and example as o true and falthful man we shall chorish as sa-
cred, Wi legacy that mancan leave to men.

Resolved, That we deeply sympathise with his famfly in thelr amiction,
and In unlmo? of our respect and oymrth forward them a 00py Of those
resolations, and will attend the funeral in a body,

Beeent Dmerican and  Loreign Latents,

Improved Milk Cooler.

Addison P. Myers, Prattsville, N. Y.—This invention relates to
{improvements in milk coolers, by which a regular flow of cold
water around the pan is secured, a better support of the milk pan
produced, and a tight fsucet connection of pan and vat without
leakage obtained. The improvements consist in supporting the vat
on & longitudinal rubber-lined partition strip, and a vertical exten-
sion of the same at the partition wall between water chamber and
vat, compelling the water to enter at one side of the partition and
leave through a waste pipe at the other. A rubber sleeve with a top
collar fits snugly around the exit pipe of the pan, and into the exit
pipe of the vat, and connects the same without leakage of water,

Improved Rock Drill,

Willlam W. Goodwin, National P. O, lowa.—The mortsses in the
trimmers are so contrived, in respect of the dist from the ten-
ons, that the lower gib will press down on the lower end wall of the
mortise in the blade, while the upper gib presses the trimmeors at
the upper cod of the mortise in them, and thus binds the trimmers
firmly endwise by pressing them Into the sockets, while the heads
of the gibs keep the trimmers against the side of the blade,

Improved Car Brake.

Bobastian Gilzinger, Glasco, assygnor to himself and Abel A.
Crosby, Kingstoo, N. Y.—A oar frame of the usunl construction
is provided with the common pin and link coupling. In connec-
tion with the coupling is arranged, ut cach end of the car, on the
platform or top, & wheel and lover mechunlsm that s connected at
one end to the coupling pin, whilo the other end may be placed In
connection with the bell rope of the locomotive, which rope has to
pas over & pulley below the lever, 50 as 10 actunte the same from
the locomotive for uncoupling the drawheads whenever required
in case of danger or acoldont. Tho bell rope has to bo applied to
the front levor of the last car; but the uncoupler may be operntod
also directly by the ductor or aut tloally by tho accldental
detaching of any car, 8o that o whole traln can b brought wholly
within control from any part thereof,

Improved Wagon Seat,

Sobwstian Gllzinger, Glasco, mssignor to blmself and Abel A,
Crosby, Kingston, N, Y.—This Is un {mproved spring seat for volil.
clew which may be readily swung out of the way, i required, for
loading, and adjusted (o any desired hight above the wagon body,
The Inveation consists of a scat hung by stationary corner braoces
10 the ends of strong spirad springs, which are secured by thelr mid.
dle parts (o sliding standands, which are adjustable by links and
gulde tmnds on the stationary side standards of tho seat.

Improved Dental Artleulator,

Charios 1. Chemoy, Canandaigua, N. Y.—On the lower plate s an
extonlon, the cirenlar odge of which s serrated and entors the
lotted end of & shaft, where It ls confined by the plvot plo, which

ws It 0 be ralsed and lowered to form sny desired ungle with
the shaft. The shaft bs a tube, and a scrow works thercin, the ond
which engages with the sermated edgo of the extenslon, and thore-
in soy desired position. A saddie on the shaft
sliding and rotating whoo not held by the set

z} multabio dovioes tho two parts of the articulitor may ho

bedng sepuruted) In thy oxaot position they oooupled,

the upper plate may be turned (o any position on the pivot rod
od wherevor desired, Tho arrangemont of tho plates (or
such that they can be moved near each other, and thuy df-

Big

£

by the baes on the outalde of tho frame whioh ure parallel there-
with, The fnner ends of the lntohes are corved and slottod much
ke tho end of & wrenol, aod rooelvo o staplo on the levers, nnd
thoeroby hold the lover o n loeked position, while the bies nree looked
by athor lntohos, which ave thrown into tho slots In tho angulny
portions,  When the othor Jever e unlooked, the awiteh or sigond
lovers nee locked.

tmproved HMand Corn Planter,

John W, Clelnnd, Novada, Moo using the planter the handle is
groaped by the hand, and, by pressing downward with tho outor
part of the hand, & lever will bo operatod to force tho slide back
Into the soed box ; then, by relaxing the grasp of the hand, the slide
will be foroed forward by springs, dropplog the seeds into the space
botwoen the boards,  Tho plates are thon foreed Into thoe ground,
and a lover in ngafn oporated, to foreo the dropping slide to tho
vonrward,  This movemont soparates the plntes and nllows tho seed
o drop Into the ground, The planter b thon mised fram the ground,
and, na (18 belng onrrled forward to the place for the noxt hill, the
hand {8 sgain relaxed, and the soed for the next Wil is dropped into
the space provided. The principal ndvantage of the device is that
bt one haod Is roquired for (s manipulation,

Tmproved Horse Collar,
Thomas Cheal, S0 Panl, Minn,—This is a0 woodon horse collar, con-
gisting of two back pleces hingoed ut top, front piooces boveled to
recelve the hames, nod o prdding seoured botwoeen the parte. The
broader back piece carries the trnco away from the shoulder, so as
wot to brulse the samo, The collar Is strongor and botter fitting
than the common kind of collars In use, and may, with sultable (ron
bindings, be used advantageously for the heaviest work.
Improved Detachablo Ash FPan for Stoves,
Albert T. Bleyley, Conception, Mo.~A perfornted bottom and
drawer extends under the ontire stove, in addition to the ordinary
stove grate, so that the conls which drop from the stove grate will
rest on the bottom, while the ashes will pass through Into the ash
drawer. When the grated bottom and drawer are intended only
for the hearth, the hearth {3 made on a level with the bottom of the
stove,
Improved Insertable Saw Tooth,
Brasmus Smith, Norwich, N. Y.~The saw plate and the tooth
wedge are provided with openings, arranged with the Joint of wedge
and plate diagonally, one portion In the wedge and the other in the
plate, =0 as to allow the sald wedge to be tightened agninst or loos-
ened from the tooth by keys,
Improved Hay and Grain Elevator,

Thomas Powell, Stockton, Cal.—Two sections of netting are at-
tached to stretchers of wood. The stretchers conneot the seotions
togoether by hooks and eyes, also by a revolving hook, which has a
crank for turning it by a trip cord, for unlocking the sling. This
orank is beld fast by o spring cateh until it {8 required to unlook ft.
The sling 18 spread upon the bed of the wagon to be loaded, with
the ends so disposed that thoy can be connected to the derrick
hook when the load Is to be removed. After the load is removed
and laid on the stack the two parts of the sling are unlocked by the
trip cord, =0 as to disconnect and pull out from under the load, and
leave it when the derrick chaln is hoisted.
Improved Preserve Can Holder,
James Henry Winslow, Lynn, Mass.—This Invention consists of a
pair of rubber-lined clamping jaws, with the contrivance for open-
ing and closing them and holding them closed ; also, with clamp
screws for detachably connecting the clamping jaws to a table or
other support. The whole Is contrived and adapted for holding
glass fruit jars while serowing the covers on or off, and the holder
is arranged so as to hold jars of different sizes.
Improved Carrilage Spring.
William F. Dusenbury, New York city.—The wooden part of the
side bar is made shorter than the space between the cross springs of
the wagon, and to it is secured a steel spring, which Is connected
with the ends of the croms springs. A rubber block, through which
the end of the spring passes, is placed in the hook of the cross spring.
The ends of the springs and the rubber blocks are then secured to
cach other by a bolt. The rubber blocks prevent the springs from
comiog in contact with cach other, and thus prevent wear and
mttling.
Improved Bottle,
Lowis F. C.Schmidt, Pittsburgl, Pa.—In the packing of glass bot-
tles for storage or transportation, whether they are filled or empty,
itIs e:sential that they be packed snug, and so that they cannot
move about. To fucilitate such packing, the bottle s made long
and tapering from the bottom upward ; and s heavy ring surrounds
the bottle at or near the bottom of the neck, which outer surface of
the ring s equal to the dinmetor of the body of the bottle.
Improved Drill for Drilllng Motal.
John 13 Shaw and Simeon H. Lucas, Chicago, NL—~This improyed
drill for drilling holes In metals I8 50 construoted thit it mny be
used for forming o small and o lnege hole, that it will not clog, nnd
will ennble oll o be introduced to the polnt of the deill without be-
Ing wasted upon the ohips. In thoe opposite sides of the Inner part
of the drill wro formed two grooves, the outor parts of the sides of
which, for about half the depth of sald Rrooves, ure parmllcl with
onch other, and with the dinmeter thiat passes through tholr contors.
The (oner parts of tho sides of the grooves lneline toward cach
other and meot at an angle of about clghty degroos, This form of
the grooves causes the ohips to broak in pleces, and thus provents
the drlll from becoming choked, Other grooves conduct oil to the
point
Improved Cultlvator,
Frodenck W, Tolley, Coxsackie, N. Y.- Through the ends of the
curved bars of tho framo are passed rods, which wro kept apart by
tubular washors placed upon and intorposed between the curved
bare. The latter and washers are pressod togother, making the
whole frame firm and strong by nuts serewed upon the ends of the
sald rods. The draft hook Is plvoted to the toogue o littde In front
of the forward rod. To the draft hook s pivoted a ok which,
when the cultivator is in workiog position, is hooked upon a hook
Placed upon the forward rod, and whioh, whon the oultivator is in
position for u:n'n-]umllluu. s hooked upon anothor hook attached
::l'uull;: :oh:l‘r::(;.ml.::;::umm- I8 plvotod, and, with the frame, IS ndjusta-
Tmproved HBeo Hive,
Goorge . Mobley, Novadn, Mo.~The bottom of (ho

honey box Is
radsod and Is noarcowor than the box, %

;

the quantity of plaster used lo making the mold,

to nllow tho boeos to p
thereln und up through sultable spaces, 43

Improved Car Stopper and Starter,

Absalom 11, Sharp, Plaguomine, La~The otdeot of this Invention
18 to utilize the power employed to stop & milwiy car by using
samo to start the oar, 1t conslats In o mok which bs made (o mosh
with n pinfon upon the axle of the car whool by menns of o hand
lever and crank shaft, the sald rck betng attached to a framework
that comprossos a spring to form the bmke, The framework is pro-
vided with pawls which may be made to engage, through a second
band lever, with mtchet wheels upon the oar whoels, and the sald
pawls are located apon the opposite side of the axle from the ek,
50 that, aftor the pawls are applied and the mek reloased from the
pinfon, the pressure of the spring s shifted (o the opposite side of
tho oar nxle, and the coar urged forward In the same direction in
which It wis going provious to applylng the ko,

Improved Stoerecoscople Frint Cuttor,

Thomns W. Bmillle wod Albert Slobert, Washington, D. O.—This
fnvention rolates to novel means for cutting, by machinery, storeo-
seople plotures, which aro taken in duplicate and require to by
sopurated, trimmed, mod revorsed in position. It conslsts of two
palrs of dies, intervaled and operatod slmultancously by u treadio
moechnnlsm, togothor with holding springs, gages, and means of
adjustoont. It {8 found in practioe to do its work rapldly, with
gront uniformity, and with but little labor ta the operator,

Improved Gato Lateh,

John L. Glessler, Clinton, Iowa.—T'his invention relates to an fm-
provomoent upon the ordinary gate lnteh whioh is now #o frequently
opencd by animnlg, and consists In so aremoging two Intches that
hoth must bo simultaneously operated In ordor to allow the gate (o
be openod,

Improved Car Coupling.

Jolin Hardoy, East Baginaw, Mich.—This consists of a deswhond
which is provided with a suitably guided coupling pin, supported in
raised position ready for coupling on o sliding plate opemted by n
slotted elbow lever, which is pivoted sidowise at suitable hight to
the coupling pin, snd acted upon by a band spring. The action of
the link on the pivoted elbow drops the pin and couples the link,
whose horizontal position for coupling Is produced by end notehes
and ghoulders of the plbow lever bedring thercon,

Improved Moechanism for Operating the Adjusting
Screws of Rolis,

John Sharpless Worth, Coatesville, Pa.~This I8 an improved
spanner, which may be readily reversed and adjusted to work both
scrows at o time or either singly.

Improved Apparatus for the Manufacture of Coke
and IHuminating Gas.

John T. B, Bennett, Birmingham, England.—The ovens in which
the coking is to be effected are arranged In connection with gas
rotorts; so that, by means of stop cocks and dampers or valves, com-
munication between the said coke ovens and gas retorts may be
opened and closed and controlled. Around the gus retorts is a chan-
nel through which the heated air and products of combustion from
the coko ovens mauy be cansed to circulate and heat the safd gas
retorts.  During the first stage of the coking process, the heated nir
and products of combustion from the coke ovens are made to cirou-
late around the exterior of and heat the gus retorts. When all are
sufficlently heated, air is shut off from the said coke ovens. The
heat of the coke ovens and their contents then causes the coking
process to be continued, the volatile matters given off now boing
unburned in consequence of the exclusion of alr. The volatilized
matters are wade to pass through the heated gas retorts, which are
charged with gas-producing material, and thus are resolved nto
permanent iluminating gas, which mixes and passes off with the
Wumingting gas produced from the materials n the said gus
retorts. .

Improved Cork Sole for Shoes.

Charles Thackerey, New York city, assignor to Barrows & Boyd,
same place.~The cork Is secured in a die-cut box by some adhe-
sive substance. The unbroken continuity of the box overcomes the
objection to free ends—that they work loosc—while, as a middle
sole, it can be sewn by a machine with groat facility.

Improved Cotton Scod Drill.

Henry Steckler, Jr,, New Iberin, La.—This {nvention relates to
an improvement in the class of cotton seed planters whose dropping
wheel is operated by a bevel gear with n wheel which travels on the
ground elther in front or rear of the seed hopper. The dropping
wheel is provided with a serfes of holes near its odge, and the wires
inserted theroin,and thelr ends projocting, to serve as teeth to draw
the cotton seed out of the hopper.

Improved Filter Rack.

Moritz Leiner, Now York city.~This §s a mck to be placed in fun-
nels for filtering liquids into bottles or other vessels. It is adjusta-
ble as to size, and s mude in the form of a hollow lnverted trunca-
ted cone, placed in an ordinary funnel, and used with flitering
paper placed on tho fnner side, which leaves a space equal to the
diameter of the wires of the mck between the paper an? the inner
side of the funnel for the escape of the alr contained in the vessel,

Improved Washing Machine,

Thomas J. MeWane, Versallles, IL-In this invention, the suds
box is hung on trunnfons and vibrated by means of a vertical lever
attached to It side, The rabber does not vibrate, but is made ver-
tically ndjustable, to adapt it to rise und fall necording to the thick-
ness of the clothes which may be interposed between it and the suds
box at any time during the opemation of the machine.

Improved Spring Bed Bottom,

George L. Shopard, Columbus, Ohlo.—~Strips of metal form the
top, made of spring materinl, and aro bent down inside, so as to af-
ford relief by strnlghtening out to some extent whenover a seetion
is sprung down. The Invention consists, nlso, of 4 mode of con-
neoting the strips 8o bont down within the volute springs by « ring
laid in tho bont down portions, and seoured by oross pleces of wire
passing over 1t and under the top ecll of the sprivg, and tastensd to
the strips which pass over the top coll.

Tmproved Cut=0f' for Shot Boxes,

Herman (. Wey, Hiawathn, Kan.—The discharge valve or cut-off
ts attachid to a nerforted hopper bottom, and consists of an outer
gulde casing with a spout, and an lnper turning and aliding recossed
tube, adjustod by a lug and gulde slot to the opea and closed post

tion of tho valves. d
Improved Vine Rake,

Joseph W, Dunn, Corpus Christi, Tex.—This invention consists of
u forwurd curved fork or double toothed rake, attached by eyebolt
and braces to n common plow beam. The teeth pass under the
vines and toanr thom loose from the ground, carrying them long
until the rake becomes choked or full,
Improved Door Lateh,

Jonas H. Crune, Schenectady, N, Y.—This door lock is construsted
without the uso of springs, und consists of o sliding bolt, which is
operated by pivoted and horizountal toggle levers, in connection
with a thumb lover uoting thoroon,  The release of the thumb lever
carries tho togklo lovers, by the notion of the welght, Instantly tn
downwara direotion, nud ghoots the bolt forwied, .

Tmproved Aantomatle ¥an,
Lorouzo D, Btamps, Galyeston, Tox.—Thiy conslats of
clockwork moechanism, arrangoed 'ln a braoket to bo mgcuﬁw.

cefling and adaptod to osclllate n vertioally adjustable fur,
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The Charye Jor insertion under this head (& $1 a Line.

\ ural Implements, Farm Machin Soods,
QMI.maw..ma 191 Water e N X"
__For Salo~Lange lot socond hand Maohinists'
Tools, oheap. Send foe 1st, l.'u. anumaﬁf':s'él:r:-
andt Streat, New York,
Mioroscopes, from 50 ots. to &0, for Solentif
nyostipation and home amusoment., umn?yrtng u'{:lue:
Spy Glasses, Toloscopes, and Lenses. Price List freo.
MeAltater, M*f'g Opticlan, 49 Nawsau St,, Now York,
Floetwood Seroll Saw, with Boring Attach
forall descriptions OF Iight Reroll Sawing. beo Lyeri”
page 355, Tramp Dro's, Manafacturers, Wilmington,Del.
Priovity of Invention legnlly ostablished ; oxy

Scientific
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Address Milo Peok, New Haven, Conn.

The “Sclentific Amencan” Office, Now York, is
ftted with tho Minlature Electric Telegraph. By touching
I1ttle buttons on the deaks of the managers tgnals are sent
W persans In the varfons depar of the hlisk
ment, Cheap and effective. Splendid for shops, ofMces,
Awelilngs, Warks for sny distance. Price 86, with good
Hattory. ¥. C. Beach & Co., 38 Canal St,, New York,
Makers. Sond for froe (llustratod Catalogue

Small Tools and Goar Wheols for Models. Lim
froe. Goodnow & Wightman, 23 Comnill, Doston, Maas,

Hotohkiss Alr Spring Forge Hammoer, best in the
markot, Pricos low, D, Frishle & Co., New Haven, Ct,

For S8olid Wrought-iron Beams, oto., soo adyers
tisomont. Addross Union Lron Mills, Pittaburgh, Pa, for
lithograph, &o.

$3. Send §1 to E.Redmond, Roohester,N,Y..and learn how.

For Sale—A Surveyor's Transit and Stoel Tape.
L. R. Burns, Port Choster, New York. e

Die Sinkor Wanted—Good wiuges und stond
work. Apply at once, Holl & Belden Co., Danbury, (Tl’:

l!oullog Portable Steam Bogines. Send for Or-
culars to B. H. Allen & Co,, .\!:v York, Maxors and
Denlers In _Asﬂenltunl Maohines,

The best goods are the cheapest in the long vun,
when woar of machineey and difteronco In pow er required
arg conslderad. All who have tested 1. H. Kollogg's
Eoging, Spindle, Signul, Cyllnder, and Sewing Machine
Olla freely acknowtodio the fact, Manufactured ouly by
£, 0. RKollogg, No. 17 Cedur 8t., Now York,

Wanted—Parties experienced in canvasslog, to
Introduce Hood's Adjustable Brosh Handle, Seodesorip-
tion (o this paper. Send 50 centa for sample to Hood &
Josoph, Indianapolis, Tnd,

4 Book-Keoping Stmplified.” The wholo system
briefly and ¢learly explatned.  Cloth, §1,  Boards, 7 cts,
Sont postpaid, Catalogue free. D. B, Waggonoer & Co,,
431 Walnut Streot, Philadelphia, P,

-~ Codding’s Steak Tondorer—Samplo by mail, 60e.
Agents Wanted, Addross Desper Mg, Co., Barre, Mass.

Our Lightning Scrow Plate will do ton times the
work of common tools, and do it ton times os well,
Wiley & Russoell M'1'g Co,, Greenfleld, Mass,

A complete bedroom earth clodet for 85, Send
for pamphlet. Sanitarian M*f'g Co. 41 Courtlandt St NV,

Experienced Engineer, Draughtsman, and Ma-
chine Salemman wants o situation.  Address Wolls, 97
Liborty 8t., New York.

A Square Business House.—Ever glnce assuming
control of the Journal, we have hud deallngs with the
advertislng firm of Geo, P, Rowell & Co., No. 41 Park
Row, New York Clty, and have found them just, upright
and honorable gentiemen In every Instunce; Just such
men as it s a pleasure for persons wishing to sdyertise
or newspaper men to do business with, ‘We cheerfully
recommend thom (o thoxe wishing to make thelr wants
known through the pross.—Rockford (111.) Journal,

Sce Advertisement. A good Manufaoturing
Business for Sale,

Wanted—50 or 00 Tuns good Linsced Cake, Ad-
dress stating price,&c., to J, C,, Post Ofce, Utlea,N. Y.

Noveltios, Notions, ote., introduced here. Com-
mutfeate with C. L. Willlams & Co., San Francisoo, Cal,

Wooden Ware Patent for Sale. 2H7 N. Y. P. 0.

Hydeant Hose Pipes aod Screws, extra quality,
very low. Send forprices, Baloy, Farroll & Co,, Pitts-
burgh, Pa,

A Vatuable Patent on Saw Mills, just issued; will
selt part of the U. S, and the entire Canada right. F. E.
Town, 181 Broadway, New York,

American Metaline Co., 61 Warcen 8t., N.Y. City.

For price of small copper bollers to drive small
stoam ongines, address, with dimensions, and enclose
stamp to Geo. Parr, Buflalo. N. Y.

Grindstones, 2,000 tunsstock. Mitchell.Phila.,Pa.
Lathe Gear Cutters, Wm. P, Hopkins, Lawrence,Ms.

The * Catechism of the Locomotive,” a book of
635 pages, 20 engravings, fully describes the theory, con-
stroction, and manasgement of American Locomotives.
Price, post-paid, $2.50. Address The Rallroad Gazette,
W Broadway, New York.

For 13, 15, 16 and 18 inch Swing Eogine Lathes,
address Star Tool Co., Fravidence, R. 1,

Wanted—Machinery for splitting out or riving
Pipo Staves 00 lnches long, 3 to 5 inches wide, and 1%
tnch thick, from White Oak Timber, for the New Orleans
‘market. Address Geo, G. Hughes, Jackson, Tonn,

Mills for Flour & Feed, White Lead, Colors, Ivory
Black, Printing Ink,&c, John Boss, Willlamsburgh N.Y.

Telegraph and Electrical Instruments and Dat-
_ories, cheap, M. A, Buell, 86 Bank St.. Cleveland. O.

Models for Inventors.—H. B, Morris, Ithaca,N.¥
Three Second Hand Norns Locomotives, 16 tuns

eacli; 4 11, 63 inches gauge, for sale by N. 0. & C, R, R,
Co,, Now Orleans, La.

See N. F. Burnham's Turbine Water Wheel ad-
vertisement, next woek,on page 365,

2nd Hand Fngines and Dollers for Salo at Low
Prices, Address Junius Harrls, Titusville, Pa,

Digmonds and Carbon turned and shaped for
Sefentific purposes; also, ( %' Di d v
tared and reset by J. Dickinson, 64 Nasan Street, N. Y.

The *Lehigh'” Emery Wheel. A new patent,

Address Lebigh Valley Emery Wheel Co., Welssport, Pa,

Agenta—100 men wanted ; $10 daly, or palary-
selling our new goods. Novelty Co., 30 Broadway,N.Y»

Thomas's Fluid Taunate of Soda never fulls to
romove Seale from any Steamn boller; It romoves the
scale-producing material from all Kiuds of water; cannot

njues Bofler, as it has no effect on lron; saves ) times fte

cost both In Puel and repalrs of Boller; Increases steam-
10g ecapacity of Boller; has been tested in hundreds of
Bollers; hae removed Bushels of Scales In single casca,
18 is 1o Barrels 20 1b., 3 Bbis, 250 Ib,, & Bbls, 1251b,.
Price 1 conta por I, loxs than 3§ price of other prepars-
tons, and superfor o all others. Address orders to
. Spencer Thomas, Elmirs, X. ¥,

For Tel-nitroglycenn, Mica Rinsting Powder,
Rlectrio Datteries, Electric ¥uses, Exploders,Gutia Per-
oha tosulated Loading Wires, ete., ote,, ote., result of
seveu years' experience at Hoosae Tuunel, addross Geo.
M. Mowbray, North Adama, Mass,

Geonuine Concord Axles—~RBrown,Fishervillo,N.H.

only $3.50.—The Tom Thumb Eleotrio

gk - A’mnﬂ woarking Tolegraph Apparatus,

for sending messages, making magoets, tho electric light,

iviog mlanna, and yarfous other purposes, Can be put in

operation by sny Ind. Includes battery, key, mod wires,

packed and sent to all parts of the world on recelpt
m. ¥. U, Beach & Co,, 36 Canal 8¢, New York,

Spinning Rings of a Superior Quality—~Whitins-
ville Spinning Ring Co., Whitinsville, Mas,

All Fruit-can Tools, Forraoute W K's Bridgton,N, J.

For best Prosscs, Dies, and Frult Can Tools, B
& Willlams, cor, of l‘lml:'um and Jay, Brooklru.hl.‘. \'l.'

Mechantenl Export in Patent Cages, T, D. Stotson,
¥ Murray 8t,, Now York,

For Solld Emery Wheols and Machinery, sond to
the Unlon Stone Co,, Boston, Mass, , for efrcular,

Faught's Patont Round Bratded Belting—Tho
8est thing out~Manufactured only by C, W, Arny, %1 &
08 Chorry St., Philadelphia, Pa, Seod for Clroular,

Hydraulle Pressos nnd Jucknz new and second
hand. Lathos sod Machinery for Follahing and Baffing
Motals, K, Lyon, 430 Orand 8trect Now York,

The Lester Ol Co., 183 Water St., N.Y., Bxcluslye
Manufactarers of the renowned Synovial Lubrieating O11,
Ihe mose perfeot and vconomical Inbricant (n extstonce.
Sond for Olronlar,

Tomples and Ofleans. Dreaper, Hopodale, Mass,

A, L, B, will find a recipe for cement for
grindstones on p. 251, vol, 8l.—A. K. oan tempoer
millpleks by the process described on p, 202, val.
SL—D, F. B. will find a description of silicate of
sodn on p. 225, vol. 23.—A, N. can destroy the
trunks of troes by the mothod given on p. 219,vol.
81, —F. B. will find direotions for proparving gun
cotton on p. 252, vol. dl.—R. J. can proportion
cone pulloy# by the rule given on p. 180, vol. 26,

(1) A. asks: Can I study chemistry without
o knowledgo of Latin? A. Yes,

(2) F. F.asks: What will whiten a person’s
skin? A, We do not know of aoything that we
can recommend for this purposge.

(3) A. 8. asks: How can I take wrinkles out
of pacchment paper? A, Moisten It with water
und place in a book under pressure.

I have o brass wateh which has beoen quicksil-
yvered. The sllyer comes off and leaves a nasty
gray color, Can you tell me how tosilverit? A.
The best method would be to detach the cuse and
subject it to a sufficiently high temperature to
vaporize the meroury. You had better electro-
plate the caso with silver. See p. 200, vol. 31,

(4) L. . 11, asks: In the substince of the
gorobrum, beneath the folding of the gray matter,
are yarlousdivisions and subdivisions. What spe-
cial uses do they perform ? A. Consuit Dalton's
“ Physiology."

(5) A. N. W. asks: 1. What would be the
cost of a Grove electric hattery, consisting of {0
cells? A. 830, 2. To make the above would cast
fron cells do as well as earthenware? A, No.
Use giass. & Would tin answer? A. No. 4. What
cheap material will do for inside porous cells? A.
Clay cells. 5. What are the proper dimensions for
a singlo cell? A, Four fnches high by 314 wide.
. Is the U the proper shape for the amalgamated
zinc? A. W will answer. 7. Is 1 plate of platinum
inside the porous cell? A, Yes. 8. How is the
zine fastened to the cell and in the battery? Is
zine joined to zine, and platinum to platinum, or
zine to platinum? A. The zinc of one cell is
joinod to the platinum of the next. 9. Can you
recommend any good practical handbook on elec-
tricity ? A. Yes, Ferguson's,

(6) W. Y. T. asks: I have seen it reported
that cryolite has been discovered in Nevada, Is
thisso? A. It is probable that, If tho report were
true, o specimen would have been forwarded to
us for examination. We have glauberite, salt,
guy-lussite, borax, saltpeter, sulphur, and cryto-
morphite from these localitics, but no cryolite,

(7) S- A. T. asks: How ean T dye the en.
closed sample of yellow leather black?  A. Steep
the leather for a short time fna strong solution of
coppers (sulphate of iron) In water,

Pleaso givo me a recipe for making stick poma-
tum, porfumed, A. This pomade Is generally
composed of mutton suet, but s sometimes
made of hard body, to which is added in summer
1 oz wanx forevery 1b, body.
beused, but the proportion of wax must be in.
oroused. In its prepamtion, always melt the loast
fusible body first.  In molding, care must bo taken
not to run the pomade while too hot, as cavities
will occur in the center, rendering the sticks lablo
to break. To perfume, the usual odors are, for |
b, pomade, essence bergamot, lavender, thymo,
omnge peel, of each 1 drachm, Color with an-
nato,

Ploaso glvo me s recipo forn wutarproof cement
with which I can Join canvas. A, Placo In a wide-
mouthed bottle a pumber of picees of gum rub-
bor, and pour over thom a quantity of bisulphide
of carbon. Close the bottle, and allow it to stand
for some time, until the rubber bas all gono into
golution; then add to this an equal quantity of a
solution of rosin (colophony), in spirits of turpen~
tine. Allow to evapomte in the open alr untll of
the desired consistence,

How can 1 softon brushes which have become
hard with paiot? A. Place them In turpentine
for a short time,

How can I make maring glue? A, Cat 3 parts

indin rubber (nto small pleces, and dissolye ity by

Lard body oan also |

—_

| Peok's Patont Drop Pross. Still tho bost In tse,

hoat und agitation, In 34 parts of naphtha, chloro-
form, or beoxine; wdd to this 8 parts powdered
abellne, und heat the whole with constant stirring
until the shellae Is dissolved, thon pour It while
hoton metal plates, to form sheots, When used, It
must be heated to 248* Fah,, and appliod with o
brush,

Can u kettlo Jined with porcelaln be repalred In
any way? The lining 1s burnt. A. It would be
necossary (o have the whole Interior cleaned and
re onamoled. See p. 19, vol. 25,

(8) C. D, C. naks: What Is the effect of
buckwhent on the blood?  Does It delve the (-
purity of the blood to the outelde, or does It make
tho blood more impure and, by roason of exeess,
cause lmpurities to come to the surfaco? A, Tho
haem Is not due to any Injurdous Ingrodient In
buckwheat, It s to be aseribed to the large
amounts of butter and fatty matters eaten nt the
s time,

M) J, O, A Y. pays: A friend of mine and
myself had o dispute ns to polur or moagnotio at-
traction, He said the neoedle of the kurveyor's com-
pass o wll Intitades pointed to the true north,
I maintaln that the neediconly polnts true north
In two plnces.  Which is right? A, Tho deolion-
tion of the neodlo 18 very differont (n differont
places : 1o somoe places it 1s 10°, 20%, 80, and even
0% west of tho trao meridian, and In other places
it varies as muoh to the cast.

(10) L. P, €, nsks: 1. Is motallic lead use-
ful for precipitating quicksilver from n solution of
bichloride of mercury? A, No. 2. If sulphurle
acld be poured Into a solution of bichloride of
moroury, would It cauge tho procipitation of nn
Insoluble galt of mercury, such ag sulphuto of mor-
cury? A. You,

(11) H. L. C, asks: 1. If T make two maog-
nots, 216 inches long with 16 Inch cores, and wind
one with No. 22 wire until it s 4 inoh doep, nnd
wind the other to the same dopth with No. 14
wire, which will hold the heaviest wolght 7 A The
Intter. 2, If I make the cores 1 ineh in diametor
and use the same length of wire, will they hold
more than before? A. No, 3. If two pairs of
magnets of the same kind be put in the same oir-
cuit, will the two pairs hold more than one pair, or
does the extrn length of wire diminish the power

| of one palr in proportion to what is gained by the

other? A, The maximum muagnetic effoct is pro<
duced when the resistunce of the colls of the
magnoet oquals that of the battery,

(12) L. R. K. asks: How can I crystalize
grass 2 A, Dry the leaves, steep in a strong solu-
tion of alum for a few minutes, and dry again.

(13) C. P. W. asks: 1. Is it because elec
tricity neccumulates on the surface of bodles that
lightning rods are made flanged, 50 08 to expose
more surface? A. Yes, 2, Aro the inclosed speci-
mens copper pyrites? A, Yos, twin orystals. 3.
Please explain why has a man, born in the year
1800 and now llving, oot lived in both the eigh-
teenth and ninetecnth centuries? A. He has. A
proevious answer on this subject wasan error.

(14) S. H. L. says: We have a telegraph
Iine of galvanized iron wire, about 2.2 feet long.
We use four Morse sounders. How many Callaud
Jars, $36x7 inches, would it take to run such a line?
A. Ten,

(15) T. A. J. asks: Why will sulphuricacid
become frozen? I gotsome a few days ago and
placed the bottle in the cellar. It was not very
cold, but the bottle cracked by the acid being
frozen into a crystal mass. A, The phenomenon
was probable due to the acid in question being
quite dilute or very concentrated. If the former,
there is nothing remarkable in its freezing, as
strong oil of vitriol freezes at —15° Fah. The most
concentrated sulphuric acid, when exposed to a
temperature of 32° Fah., crystallizes and remalins
solid even at a temperature of 45°. When the
faming acid of Nordbausen s expised to a low
temperature, a crystalline substunce sepamtes,
which is a hydrate containing one half as much
water as the common Haguid acid.

1. T made a battery cell according to the direc-
tions on p. 1532, vol.32. Whichis the positive pole?
A. The wire leading from the plate at the bottom
of the jar Is the positive pole of the battery. 2.
Can I connect thiscell to a Smee cell in silverplat-
ing, to make more current? A, Yes; connect the
positive pole of this battery with the zine of the
Smeccell, 3. 1 bave a nickel solution; and the
anode will not dissolve and go on the work to be
plated. 1s the solution too weak, or is the battery
too weak? A, Probably the former.

(16) S. nsks: Is the so-called nerated bread
(mado Hght with a gas generated from nitrio acid
and marble dust) injurious to health? A, It has
been used In vast quantities, and has always been
found wholesome. It is not as palatable to many
as good fermonted bread,

(17) H. M. says: A yonng man has lately
experimented on vuloanized rubber (old shoes,
ote), and  las obtained (by the action of certain
re-agents) sovornl substances of different colors,
1 send you samples of five of those colors. What
do you think about thom? A, May not the colors
bo duo to tho substances put in, and not to the bod-
fos gotten out by, the various reagents?  For exam-
plo, the brilliant yollow color on examination
proved to be chromate of lead, which certalnly
does not exist in old rubbor shoes.

(18) H. B. asks: 1. Aro the ashes of coal of
any value for manure 7 A, Coal ashes are not of
groat benefit as fortilizors, 2. Wil they do for
walks in gardens, If put on 2 or 3 inches thick?
A, Thoy are used oxtonsivoly for this purpose.
Seo p. b0, vol. 82,

(19) F. 8. asks: 1. I hear that bichromate
of potash added to glue would rendoer it insoluble
in water. Isee(on p, 212, vol, 3) that bichromate
applied to gelatinous Hlms and exposed to light

makes thom insoluble, Isit bichromate of potash?

- "

Ao Yeu. 2. What proportion should be mixed with
#lue? A, The plates are flooded evenly with gela-
tin and allowed to dry. They are then placed In &
bath consisting of an aquecus solution of hichro-
mate of potash, which combines with the gelatin.
The il 20 chunged, on exposurs to light, i3 ren-
dered Insoluble.,

20) J. 0. B.asks: Which is the better con-
duotor of sound, wood or glam? A. Glass. 2.
Would glass conduct sound better when resting
upon glwe? A, Probably. Asto your other
auestion, consult some good work on the subject.

(21) L, T. 8. aska: I« it as good to ponk or
boll greon timber in hot conl tar né to kiln-dry the
timber und then coat it with the same? The tim-
bor Is to be used Just beneath the surfsce of the
ground. What is (he ordinary {nereaso in dura-
bility of pine timber when propared with coul tar?
A. The decay of the timber s due to s fermenta-
tlon nnd putrefaction which take place In the B,
und this liquid portion is gotten nd of in kiln-dry-
Ing, nnd 118 plnce ocoupied in part by the tar. If
rotalood, it is diicult to prevent the decay from
golog on. No definite time is given, authorities
say simply : “Moch more dumble,”

(22) F. A. says: You state that wood ashes
naro good to scatter over the ground about frult
trees.  Would an admixture of coal or coke
mwhes be deleterious? A, The benefit of using
wood nahies is due to the large percentage of pot-
nsh which they contain; and as this is present only
In minute quantities in coal nshes, the latter wounld
not be of much service as fertilizors,

(24) C. 8. F. asks: Can you give me a re-
cipe for the cure of moles and freckles? A. Cor-
rogive sublimate 5 grains, muriatic acid 3) drops,
lump sugar 1 oz., alcohol 2 ozs., rose water 7 ozs.
Agitate together till all is dissolved. Apply night
nnd morning.

You state that coffins can be made of papler
maché made waterproof with asphaltum. Why
cannot this preparation be put on wood placed un-
derground or in the water, to preventrot? A. It
has long been used for this purpose.

(24) D. L. B. asks: What is good for stick
ing leather together? A. Melt together in an fron
pot equal parts of pitch and india rubber.

What kind of cement will do to take a mold
from type, which will bear heating to 200° Fuh.?
I want to make rubber stamps. A. Plaster of
Paris.

(25) J. M. L. asks: 1. How can I procure
pure tin from the ordinary block tin? A. Ordi-
nary block tin is nearly pure tin. Tt may be still
further refined by melting and briskly agitating
“for some time, and afterwards allowing it to re-
main quiet for several bours, first baving skimmed
off any impurities on the surface. The upper part
of the melted metal may then be run off into iron
molds and considered as refined tin, most of the
impurities having been left behind in the lower
portions of the pot. 2. Of what is type metal
composed? A. Type metal is an alloy of lead, with
one third or one fourth of its welght of antimony.
3. What alloy melts at the lowest temperature? A.
Newton's fusible alloy is composed of 2 parts bis-
muth, 1of lead, and I of tin, and melts at 201°
Fah., so that it liquefies readily in bolling water.

(26) P. J.8. asks: How can I dissolve sili-
cate of soda in large quantities? A, It may be
readily dissolved by boiling In water for some
time.

(27) W. R. G. asks: By what process can
oxygen gas be obtained, and put ln 4 tank or ves-
sel so that it can be taken by Inbalation ¥ A. Ox-
ygen is obtalned for this purpose as described in
answer to J. H. L., p. 218, vol. 3% the only differ-
ence being the addition of a small quantity of
caustic potash to the water in the wash bottle, to
remove all traces of chlorine and carbonic acid.
In charging the mnks, an ordinary steam gage is
attached to the connection ; and by means of an
air pump, the gas is forced Into the tank until the
gage indicates a pressure of about JC Ibs. The
screw valve is then closed, and the reservoir ks
ready for use.

(28) G. E. L. asks: What is the best way to
kill a bird or other animal preparatory to stuffing
it? A. Usechloroform.

(20) C.S. F. asks: Can any fluid be solidi-
fied, so as to withstand a great amount of heat?
A. Doila quantity of silicate of soda (water gluss)
in water for some time; allow to settle, and then
decant the clear liquid. The addition of some mu-
riatic acid to the liquid will convert it immediate-
Iy into a stilf, hard jelly. This, If thoroughly
washed with hot water, when heated, will resolve
itself Into nearly pure white sand, which will
withstand & very high temperature,

(30) F. T. W. asks: What can be done to
remove a bad smell from rain water? A, Allow it
to be well sunned and aired. Filter through car-
bon filters, or deodorize with freshly burnt char-
coal.  Or add suficient permanganate of potash to
impart a permanent red color, raise to bolling
polut, nllow to cool, and decant the water from the
sodiment.

(31) H. C. says: The pressure gago and the
safety valve on my boller do not agree. The
steam blows OIf freely with the welght at 80 Jbs,
on the lever, while the guge shows but t, The
safoty valvo is |§ inch in diameter. 1have ex-
amined the gage and find nothing wrong. How
can I caleulate the proper weight for the valve ?
A. When you have no steam in the boiler, tecure
the valve stem to the lever, and attaoh a spring
balance to the lever just over the center of tho
valve stem. Then raise the lover slightly, so as to
got the valve clear of the seat, nod note the read-
fng of tho spring balance. Then divide this read-
ing by the area of the valve In square nohes
(05184 in your caso), and the quotient will be the
pressure in Ibs. per square inch st which the valve
opens. ‘The attention of all who wish to test thele
safoty valves s Invited to this extremely simple

and acourate mothod,
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nre sent: “ Whose is the best fan blower? Who
makes induction oolls, and what are the prices ?

Gaseler, oxtension, E, Russel,, o sl e

Generator, steam, D. Reoshaw
Glass mold, King & Sperber. ..
Giobe holder, J. Whe. ... ......0ue

Glove, manufacture of G. 8. Hewitt,,

What is the price of nitrate of silver in large quan- | Glue Jointa, making, O, C. Barnes ce er oo 162,600 | Tioket clasp, Lo Roy & Hunting. ..o
tities? Who sells the doodorzed bisulphide of | Omin distributer, J, Walker...... sesesriness 162,501 | Tiles, composition for, W. G. Monk......cc couuee
carbon? Who sells the best grindstones? Who Grinding machine, W. J. Reagan . 162,657 | Tobaseo pipe bowis, sbaping, Schnelder of al,
makes the best steam engine indicators?” All Gun lock, L. L, Hepburm... ..... .+ 382,478 | Tollet water and extract, A, G. Campbell,...
b personal tries are printed, as will bo ob- Toreh, vapor burning, 11, Wellington.......
W m::' of & abd + | Harvester, J. H. Elward (r).... 6,408 | Trees, device for felling, C. C. Curtls .,

Hasp fastening, W. MoConway

T In, H. B, Mitohell. .. ..oocvuiiins
which s spectally set apart for that purpose, Sub- | Hat, J. Case...vveeeureeeeerrecss Bo0N Joase . 162,5% Em:::l: .:‘p:m. B.J. Welles..........
Jeot to the charge mentioned at tho head of thut | fat stretehing machine, R, Elek ++ 162,510 | Upholstering spparstus, C. F. A. Stercke......... IR TENTH INDUSTRIAL EXHIBITION,
volumn., Almost any desired (nformaton can in | Hatchway guard, J. C. Foster. .ooovuvunnn.. oo 182,465 | Valve, balance and cut-off, J. W. Thompeon. ", TXDER THE AUAPICES OF THR
this way be expeditiously obtaned. Hay tumbler und rake, Bishop and Bhermas ..... 162,457 | Valve, safety, H. Stevens. . ...couvnnenn wunn - 100 | wreshanies' Institute of San Francisco
Heater, soldering fron, J. 8. Holl................. 362,657 | Vebicle seat lock, Van Horn & Wideman........ .. 162,90 | “OPF 0 Machontan. aad Sohudh ard Nyt Hat
[OPFI CIAL. ] Hitching device for straps, C. H. Bansch......... 182,518 | Vehlele spring squalizer, A. 8. Hopeon, .. . 18,68 m..«fmthﬁ%ﬁ'-ﬁu '?"'3 l-::rmm
BBe, A AR sererosnoes caneson S Tasm e wens 102,55 | Veliicle wheel hud, J, H, Hymaa........ ... WE24TT | 00 the 17TH n&' OF AUOUST next, an openat
T Holdback fron, A, Dedfod. ................ <eer 162,856 | Vehicle umbrells support, A. J. Hood. .. 10,55 obe month,
lNDEX OF |NVENT|°NS Hook and clip, single tree, M. 5. Curties. -« VBL,09 | Vessel, grala-elevating, J. J. Safely.. X
Hoop-making machine, G. V. Grimth, oo 12,54 | Viee, beoch, P. RimboM.............
o8 wWmcs Horse detacher, A, Barker........... . VR2.517 | Wagon body. S, Rowell........ X
Hose coupling, T. L. Summenrs........c..... - %6 | w bolt, J. W. Hollenbeck. .. m
jSeSieen Irntent of The URISed Siates Wews | 1., mechinss, refrigerating taak for. A. 300..... 10999 | wagce beake, J. €, Carhart.s -
Granted In the Week onding :lnﬂ ‘“"0’00'- ."‘I Toogue....... <« 182,716 | wyagon brake, I, N, Downs... X
ar pr WD. 8, bro... 162,459 | w cou R. Bowman.. . e
April 27, 1875, :« Al ;u:m.w. Stephans Y Redn-conas ot gt 3
ettie, bolling, 8. 8poor (f).......... e 5,404
ANXD EACH BEARING THAT DATE. Kaife, oyster, O, W, Berger... SR.900 | Welltne onehiie. T Ora MR e & e
(Toose marked (r) are refseued patents.] Lampblack apparates, P, Neff., ee MO | washing machine, W, E. HINSOD. ....cvvernennnass
Lampbiack, making, P. Nefl.............. 0os TR0 | wrateh movement. 3. T, FIFBE: .o ovisosionmnnians
Alr, ete,, cooling/A. Jus...... R S S creenes VRMO | Lamp collar and filler,J. A. 8, Hanford.......... 142,64 Water, cooling and aerating, W. A, Lighthail.... 162,668
Alarm and fire extingulsher, S, Sanderson ....... M35 | Lamp extinguisher. M, Waterbury...... . Weather strip, Burhhardt & Barden...............
Ansuncistor, self-closing, E. Axthelm, (r)... 6., , reflector, J. Retterer,..... oe K Whip canes, socket joint for, J. A. Bechier.......
S B TEe TERIIE .« v 000500 voassoesoss oo saseseossss 12,78 | Lamp, street, H, Welllngton. . MRS | winamill, Egxieston & PRelPs. ....ovvurernnne sasne
Bale band tightener, D, E, McGarrah... e Lantern bandle, T. James....... .ceveess BRI | windmill, D. G, Webser. ......covvrrrrrnsrrssenees
Bale tie, J. J. Hollosman evEpsesnss Latch for gates, etc., W, D, Skidmore., « MR | window shade fxture, L. C. Aoffmelster, Jr.....
Male tie, G. W, Scott Level, plumb,ete., J. R, Frafley........ I O e e e e s
Narrel hoop, L. Well............... Lify, safety, H. A, Davis AR PN —_
:.m.eu..l.n;l-m.... o Lime din, D, G. Ormsby....cocivusecsnrnee sorssnes 12,684 DESIGNS PATENTED.
botiom, sprisg, K. Fowler..., . Lock, combination, Hipp, Wehagen and Nickel,, 102,99 Sammit N
Bed bottom, spring, Il Beach ... . veer 102,004 | Lock, tndieator, J. . Kinemas.... ........... 162,088 :':‘:;'::::'_‘T";c,{&:':m,,,m:.":'J"d'
Yied bottom, sprisg, K. . Dodge.. ..., TEARE Locomotive sab pan and damper, W. W. Beach.. 162,900 | "0 (U] TG ' Haten, Kast Cambridge, Mase
Bed bottom, spriag, J, B. Newman, . ., X Loom stop motion, Greenwood and Tewpleton, .. 168,471 | “on' 'y o L amow (:u”' m e l.ehnbeul;r 81,
Bell, revolving chime, W. H. Nichola X Mat, f00t, Weasar snd COTneln,............eesor. PN Ry v ol %3 ey

Louls, Mo.
$,290, —Bexx Mvo.—J. E. Miler, Pittsburgh, P,
2.9, —GomLer.—J, E, Miller, Plttsbargh, Pa.
8,20, —Tov.—J. Stidham, South Ofl City, Pa.
290 108,297 . —~Laxr PosTs.—W.Tweeddale Brook'n N.Y,
829 10 830, —PruasTriN 2710, —L. 5. Beals, Astoria, N, Y.
801 —~TRMMINGS. —8, Bernsteln, Mount Veroon, N, Y,
.00, - DEINKING VEssxt.—~M. D, Connolly, Phila., Ps,
200, ~MorLving . —H, 8, Searle, Rochester, N. ¥,

Measure, llquid, E. A, Pootifex ...
Meat for packing, cutting, W, Pue, .. .
Meat, preservisg, E. A. Duncan ...... ... vees 102,559
Mechanical movement, I'. M, Cummings.......
Mechanieal movement, J, B, Devor........ e 102,508
Mechanical movement, J, A, Newell. .. .. ....... 102,68
Metals with metal, coating, |, Adsma, Jr. (r),... 6.0
Milistone dress, Witman and Selbert, . ............ 1’
Mower, lawn, T, CoMdwell,, ..o ivuu. vees 162,608
Necktie, J. 0, Fielach, .. .......
Needle, price tag, L. B, Denton,......
Organ keys, blank for, L. K, Fuller., weee 1ER 06T
Packing, piston, J. 11, Rolllogs. ... e 102,608
Pan, bake, A, Drightman, ..., eae 302,617
Pan, dust, ¥ D, Blise, ..., vees JG2,504
Paperbox, J. W, Turner.... cens 162,508
PaperBox, W, Wallach, ... .oveiiniainnss vone 2,900

TRADE MARK RBGISTERED.
2411 —~Norx Parxs.—J. Leach, Passack, N. J.

cens 12,521

SOHEDULE OF PATENT FEES,

tng e i of ¢ iy e
A um.m,ﬂ‘ifﬂ“f&?.
LE

circalars 4oEL ) BT HOADLES CO.. Lawrence. Mass. _

Model Engiues.

Paper cutter, rotary, C. G. Bledinger.. .. 182,001 Compiete sets of
Paper, wettinyg priating, G, Rosquist. .. R X

Paper towe), Iadies’, J 1, Hateh. ... LT 0,00 c\’:mu.
Paper tube machine, C. P, and W. F, Edwards, ., 102 60 o

Pevetl ense, I B, COITIET. .......ccvisinisssismnss 102,53 Moorl M‘m . e $
Percolator, G. MePherson.......... crenee IO e t’:‘;-:‘ oot Lathes caly 15 D (73

Plano stool, T, Miller........ ',‘.’“lw'mmom

Pipes, clamp for cement, G. 0. Nichol
Pipes with cement, lining, M. Allen... ...
Flane, carpenter's, E, G. Morke :
Flaniog machine, wood, Hills and Allea.......... 163,600
Planter, basd corn, Ogborn and Kendriok, ... ...
Planter, seed, W V. Durgess

als. -
GOODNOW & WIGHTMAN. B Cornhill Boston, Mas

CANADIAN PATENTS.
Lisr or PATENTS GRANTED IN CANADA,
ArFnriL 22 to 98, 1876

4080, 0. and L. Gaouette, 81, Ann do Stukely, F. Q.
Varniah, April 2, 1955,
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May 29, 1875.)

Fcientific

Auerican,

EAUTIFUL

EVERBLOBM NG ﬁOSES,

ST]!ONO POT PLANTSH, nont safely b E 1
Five Spiendid ¥ ) safely by mail, Post 'atd,
Deserigeite Catslo a;io;llc‘:a&.m; 12°d0. .00, Elegant
E DINGEE & CONARD CO,, lose Growers
WEsT Grova, Uhester Co.,, ',
?ﬁ:&?;ﬁ ’xl-lm;;m:nm'lu party to manufuo-

y Twine i " D

W5, Address TULL & RINNICUTE, Biapood Aprils.

WAN'I‘EI) ~A first olass Agont for Wost and
Add

Sout 1, to woll our Bollor Covering and It
rouk ASITKSTOR FELTING COMI ANy 1 Roofing,
t reot, Now  York. TING COMPANY, 416 Front

Boult’s Patent,

Roverse Motion
Panellng, Varlety
Moulding and
: Dovetntling
Machine
cuts Panels o
Any design or
style of moulM o
the solld wood
wWith oneattness
and dispateh, s
A Arst class
Shap er, Kage
and Seroll
r Moulder,
> Does seneral
Dovetalling with
thick or thin
stulls, Simple,

Duradle, and Efictent.

§# Send for Pamphlet
Sample of work, “ -

Improved Solld Steel Cutters for
all kinds of Varlety Moulders
made to order, and warranted

0. ¢ MACHINER Y
e O ] IN C CO,
nttle Creek, gllc&
FOB SALE-—Machine Shop, for the manufacture
of Wood-working .\lnohlner{..‘&c., together with

tterns and goodwill, Small capital required, Addr
TIOPE MACHTNE CO: , 1ot W Adcond St Cihotiraat 0"

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BEL '
&c. Bend for Nustrated blmotno and Price IIEG e

GEORGE PLACE & CO,,
121 Chambers & 103 Reade Sts. N, Y. City
SHORT HAND.  weuts sead stamp ror

Creular J. A. Gray, P. O, Box 4847, N, Y.

ETON COIGNET—A Description of the Mate-

rial and ita Uses In France and Amoriea; 7 ith Re-

[borts of Ameriean and French Engincors and Architects,

Hustrated. Price, malled. ¢, JOHN C. GOODRIDGE,
J=.,3d ave., near 3d st., Brooklyn, N, Y,

OIGNET STONE CO.—3rd Ave. & ird St,
Brooklyn, N.Y., Manufactarers and Contractors of
Colgnet Fireproof Stone for sll constructions, Under.
ground Tonnels, Sewers, &¢ , acd plaln or ornamontal
ullding Hollow Blocks for walls and partitions.

BAKIER'S

Rotary Pressure Blower,

Warranted superior to any
other, Rotary or Reciproca-
ting. T, WILBRAHAM & BROS.

Frankford Aven
. PHILAD;:&N!A.

Cincinnati
Industrial
Exposition

Opens for the reception of goods August 2, 1875,
Opens to the public September Sth, and continues
open untll October Oth.

GRAND
16 DEPARTMENTS,

and a0 extended premium Mst io medals and gold cofn.

Machinery Tested and Fully
Reported upon.

fend for rules and prem jum list, snd blank applieations

for space.
FRANK MILLWARD, Sec'y.

"HE NEW AMElllCASmE(';l.l‘I”SBA:)der!C.NI‘.l{-—l’or
. WL ’ »
SEEINE AN "m::?'{s-r'.\lw'u?x. Wiimington, Ohlo.

PLANING AND MATCHINVG

BENTEL, MARGEDANT & CO.

HAMILTON, OHIO,
and Priee List

Svad Tor Calalogin

————ea——

FIRE PROOF SHUTTERS.

OLARK & 0’8 SELF-COILING ROLLIN
Fronts and Rear Windows, require no machinory or bala;
ng Wood Shusters for Htores and Dwollings, Thousands

the world, Bend for Catalogue to

London, Parts, Vienna, and Derlin,

‘i‘ﬂ 0l Improved Niyles for makin

SHINGLES HEADING, AND §TAVes
Hole makers of the well known IJrluvm)l“'-. PATENT
BHINGLE AND HRADING BAWING MAOUINE, VOr elroulnrs
address TREVOR & CO., Lockport, N, ¥

o.X.

BLAKE'S PATENT
Stone and Ore Breaker

Crustes all hard and brittle substances 1o
any required size. Also, any kind of
STONR for Hoabs and for Coxcrxrs, &

Address BLAKE CHURIER CO., ©
"For the Boat and Chen
%nLﬁ

= = Nunrllucn.(.'ou.
UNCHIN
. "“? ?‘Pm:'..‘t‘ll}l'(‘lfﬁa co
DROP PRESSES. Mwoizrowy, Conx 4
HHUI T+U WROUGHT
BeEAMS & GIRDERS

‘I'HE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects (s callod
o our fmproved Wrought-lron Beams snd Girders (pat-
tented), In which the compound welds between the stem
and flanges, which have proved so objectionable In the old
mode of manufscturing, are entirely avolded. Wo are pre-
pared to furnish all slges at terms as favorable as can be
obtained elsewhere. For descriptive lthograph address

———

C;qc.ne Brotbhers & Co., Union Iron Mills, Pirtaburgh, Pa

FAST CRINDINC.

Plsnl.n.g & Matchl.n.g
and Molding Machines, Gray and Wood's Planers, Self-

ofling Saw Arbors, and o%hn wood-working machinery.
B.A. WOOD'S MACHINE CO., ; 91 Liberty 8t., N. Y.
Soud for Ciroulars, ote. 67 Budbury St., Boston.

DEAVTIFUL DECALCOMANIA
or Transfer Mlctares, with fal) Instruetions and 24 pg.
uulmn' sent post-pald for 10 cente, 100 for 80 cte,

They sre Heads, hndm\‘m. Flowers, Autumn Lenves
Anlmals, Birds, lnsects, G e sad Comic Figuree,
Xc. They can ba enslly tramferred ts sny article @
e 10 Imftate the mait besstifal paintisg. Als §
Sesziite]l Gem Chrames for 10 ceats, 30 for S0cents. Apenis
wanted. Addres J. L. PATTEN & OO, 71 Pize S¢,, New York,

THE IMPROVED

NIAGARA STEAM PUMP,

$8 $o 91 Peori 8t.. Brookiyyn, N.T.
Manufactured solely oy

Hubbard & Aller.
EXenyes AND BOILERS,
Pulleys, Bhafting and Hangers
a Specialty.

? SMALL MILLED MACHINE SCREWS made

to order. Samples and price st sent free.
Curtis M'P'e Co. West Brattieboro, V.

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Reet, Tools, &c. ; also small
Engtne Lathes, Metal Hand Plauers, &c.
Neatest designs, superfor finlsh w

rices, Our new Catalogue deacribes
these and every tool necessary for the Aw-
ateur or Artizan, Send for it,

WM. L. CHASE & CO.,
— % & 1 Liberty 8t., New York,

ITCHING AND DRAINAGE MACHINES
furnished at a modemto cost, cutting ditches of
any width and depth In ground {free from stumps and
rocks. Machines worked by from four to six horses and
two men will do :[nl'.- li:bw of ﬂl(t)' :\I:lcdu l.dl)' at loast
] d County Rights for Sale. ros

Biaig Snd UORRN =L RANDOLPH BROTHERS,

111 Broadway, New York City,

THE
. l E .
Bigelow Engine,
The Choapest and Best Portable
Engine offered to the Publle

Price, 4 Horse Power........

ooy e .
T S Y
Price of Stationary Engioes:
4 Horse Power,....... W
" "e 15
78K a" .
121015 ** o3 o =

Send for [lustrated Circular
and Price List,

H. B, BIGELOW & €O,
New Haven, Uonn.

GENTS WANTED.—$40 n Week and .lhpon-

ses, or $100 forfelted. All the New and Standard
Novelties, Chromos, &c. Valuable Samples free with
clreulars, ORIESTAL NOVELTY CO, 111Chambers Bt N.Y.

Bradley's Cushioned Hammer

has larger capacity, Is
more durable, takes u
Jeas room, doea more an
botter work with less ex-
pense for power and re-
palrs than any other Ham-
wer 1o use.
ﬂu‘,aanu:-‘imu recom-
meaded. ross
BRADLEY

Manufactur
Company,

Symacvex, N. Y,

1845. The Harrison Portable Mill

L S ———— .} e T A IS A e

349

0 BTEEL SHUTTERS (Murglar Proof), ¥or Store
nee wolghta, and can be spplied to any opening ; also 1oll
are Ln datly use, and are nekuowlodged the best shutiers ln

JAMES G, WILSON, Manager,
U8 West 26th Bt,, New York, and at

Eureka Foot I.ghonq;l': Il‘oAu}Flrnlngsr Foot Lath &
Automstio llu_rlng Toul, 83, l«-‘nd (c: :uu ;--l,:m‘n';;:r‘:'
And Artisans’ kEmporfem, JAOKSON & TYLER, %
Uerman Bireet, Baitimore Md. 2

T & wook um ;I-pen;ﬂ to all. Arue;a
ni! #Maple as flour. Samples free. C. M
0 LININGTON & BRO., N. Y. or Chicsgo.

A WEEK to Male ana Femake o
$77 Balicr egisle Agents, in (e

| Costa NOTHING to try I, Particula
FREE. P. O. VICKERY & cu’. Augusta, Mn.

OTIR  BAFETY HOUISTING
Machinery.
OTIN, BROS. & CO

-~ No. 348 BROADWAY, NEW YORK.

TO ELECTRO-PLATERS W <

e AND WATCHMAKDIS FLERS,
ERIES, CHEMICALS AND M E
or single, with Books of lustruction l«l-‘r‘r\ll:l\l:ll‘-?rlhnl\l:::

l'ﬁllnz. THOMAS HALL, Manufscturing Electriclan,

jromfield Street Boston, -
T on, Mass, [llustrated Catalogue

Plan.lng & Matc :
g‘onld!n » Re-mawing and Tenoning Machines, Scro

W and General Wood -Working Machinery.
JOHN B, SCHENCK'S SONS § attaawan, . Y.
_ Bend for Catalogus. 118 Liborty Kt., N.Y. ity

Machinery. 1875.

SMALL POWER.

Thirty Years' Experience in this Speclalty, coverod by Twenty 'atents.

French Burr Stone Mllls, run by hand, horse, wind, water or steam power. XFlouring Mills
and Bolters, combined or separnte; Vertical and HMorizontal Corn Milly, Feed Mills ond
Unlversal Pulverizers—will grind all Grains nnd Mineral and Yegetable substances.
Send stamp for Illustrated Catalogue containing cut of ench dosign nnd prico<list,

EDWARD HARRISON, Manufacturer,

No; 135 Howard Ave,, New HMaygn, Conn.

1,000 A GENTS, Teachery, Students, men and wormen,
wanted to sell Centenninl Gazetteer of the U, N,
thw-rmnd resuitsi of 100 YEARS PROGRESH,
A wholo Library. Boston Qlobe,—Nod a lnxury, but
N necossity, Juter-ocean,—~Best Selling Dook i‘ulu
nhed—@Good Pay, 327 Want Gen Agt,, In every city
of 10,000, Address J C, MeCTURDY & CO., Phila,, Pa

N, 7000 INUSE "
BI.AKE'S sTEaM PUMPS
FOREVERY POSSIBLE DUTY

SE0.F BLAKE MFGC0.75%81 LIBERTYSTNY
CAUSEWAY & FRIEND STS.BOSTON.

50 CANALST. CHICAGO.
SEHD FOR WWLUSTREAIED CRTALD GO

SAW THAT IS A SAW—Self-Feeding, euts
$ fnc  plank same ease as 1 {nch. 1 man do lke
amount of work ss & men. A. B. COHU, 1¥ Water

Water Wheels.

More than four times 18
many of Jas, Leffel's Im.
roved Double Turbine
‘ater Woeels in eperation
than any other kina. N

. dlam,, w
heads from 1 to 240 1t, Suc-
cessful for every parpose.
Large new pamphlet, the
gnest ever published, con
talomg over@ fine {liustrs

23 tioms, sent free to parties

interested In water power.,
JAS. LEFFEL & CO.

eid, 0. & 19 Ld.

t., New York Clty.

LASS l\ QULDS, for Fruit Jars, Lamps
Bottles, Ink Stands,etc., made by H. BROOKE
15 years Con. Warrzs and CENTRE Sts., N. Y. For any
thing new In glass, you will re‘\jn!re s mould (or dle).
Every description of moulds for glass, rubber, zine,
e, nd model Or drawing. incliose stamp.

A FORTUNE MADE
By a Small Outlay.

1o making Lead Traps used by plumbers, the market
has been monopolized tuccm hand made) by the Lowe
mothod of cuunﬁuq;-. {t has made the manufacturer
tmmonsely wealthy, Vuder my Patent of Casting Traps,
1 can make the same ardcle, 100 per cent Betfer and
Chsaper. $1,00 will cover all expenses to make ail the
siges under my patent., Territory or License at a low
figure, or the whole patent, 1L will stand the olosest
favestigation, Plumbers, examioe *, For purticolars,
sddress H. BROOKE, White, cor, Center St N. Y.

T A T P
Machinists 00
All sizes at low prices, E. GOULD, Newark, { J.

THE IMPROVED A\-IL\ISTRO.\'U
HEATER AND LIME CATCHER,—The
best and most reliable machine made to
srotect Steam Dollors, with partitions
Iur over and under currenta to purify
the water and Dariaps screen Lo preveut
any tmpurities from enteriug the sum[n.

All parties ustng steam should have
one
For particulars ana clreu-
lars, send to

M. KNIGHT,
MANUFACTURRER,
Toledd, Ohlo.

A 5.GEAR.,IOSTON, furnishes all kinds of Muchi-
‘A' nory & Mechanionl Supplios st popular prices,

AGENTS WANTED,

Men or women. $14 & week. Prool
3 furmished. Dusiness pleasantand nonor
W, able with no risks 16 page cucula
andValuable Sumoles free. 837 A postal-
R card oo which tu send your address
P costs but one cent  Write al once 0
F. M, REED, #it o7, NEW YORK,

e

TRADE ENGINE,

Noiseless 10 operation—Parfect
In workananship—all light parts
of Cast Bteed,

Every Kugine Indicated, and
valve corrected Lo give the high-
cat attsinable revults,

farranted superior (o any
riable ogine io the
mark

Bend for Price List and Ctr
cular

HErruax & Hencnen

RODE M'¥a. Co.,
Dsyton, Obto

NOTICE FOR BRIDGE CONTRACTORS,

The Dridge Committes (s now resdy to receive Pids
Pans, and Bpecifications (both for Wocden and lron, o
as 10 determine the kind s to durability and cost, for &
new Bridge scross Spoon River st Ellleville, in the
[ uunlgu( Fulton and State of [llinols; the Span will be
ahout X0 fect lon All communications shouid be ad-
dressed to D, SHECKLEE, Elllsville, 1iI,

Dated this 26th day of April, 155,
ulars send stamp. Address F. P. Gluck,

SHECKLER, &
l Neow Bediuzd,

FRAZIEE,
DODDs
MICHFLL,
BERRY.
’
Machinist’'s Tools.
Engine Lathes, Planers, Upright Drills, Hand and
Chuocking Latches, Boring Machines, and other tools of
bheavy welghts, first class stock and workmanship, Prices
1o solt the times, Send for llostrated Catalogue.
LATHE & MORSE TOOL CO.. Worcester, Masa,

i — Portable Engine, 4,5,6,8 b.p. Some-
e YBPS thiog now, beat for price. Circulars,
¥ Citan, Prace, 10 Reade St N, Y.

SCIOPTICON
100 SLIDES
4100.00
THEO J HARBACH.
Cope & Maxwell M'f'g Co.
INDEPENDENT BOILER- FEED PUMPS
est Bﬂrn] Steam Pumps ')ﬂg":d.c ?mélﬁ‘gﬂz‘fﬂ&";

application, from Office aud Steam mLp Worka, Hamil-
ton, Ohjlo, “’Ax:lm_y_g,ﬁp;qm. IIL. ; Cincionat!, Onjo.

YALE
IRON WORKS,

New Haven, Conn.,
Bullders of the YaLe VERTICAL
the d¢st and most Economical,
either forland or marine use; slso
i HomizoxTaLs, with or without
L the Rider Cut-off.

SPEoIAL TooLs made to order,
§all at prices that dely competi-
» tlon. nd for Circular.

ridge
Commit
ten,

| =

Beautifal French Ofl Chromos, sfze #x11

tounted rudgac framing, um(p—‘lpnﬂ
for ONE OL R. OGrandest
chance ever offered to Agents. For partie-

Barnes' Foot-power Scroll
Saws and Lathe,
THOUSANDSNOW USING THEM.
Maxy who read this are wastin,

llsuv and money that could be sav
with these machines. Many sre mak-
gfib\' using them, from $5.00 to

+50 perday. S
all

description, W.F. & J. BARNES,
Rockford, Wuu::bogos(;o.. {n,
oy

OO0D-WORKING MACHINERY GEN.
enlly, Speciaities, W Flan =
ardson & Pl’le:t Im; u?ad ng::glr:ghlne:n o g
Ceatral, corner Unlon St., Worcester, Masa,
WITHERBY RUGG & RIGHARDZOS,

1 for cutt bumzes

STENLIL DIES Steacils, sl nﬂxem Als*

complete OUTFITs for Clothing Stes

cils and Key Checks, with which young mes are makis
from $5 to aday. Send for OCataloguc and samplies

5. M. SPENCER, 117 Hanover St., Boston, Mass.

IMPROVED MACHINERY for STAVE
HEADING, SHINGLE AND HANDLES, CABISET
MAKER'S MACHINERY, BAILEY CATGE LATHE,

- BY, B

DURKEE'S AUTOMAT SAW MILL (Improved),
CUTT POLLEY BORING AND
MIL INES, RADIAL DRILLS, STEAM
ENGINES, & BAILEY'S VENEERING MACHIN
CABLE & SHEAVES, for transmitting Power, eic,

T. B. BAILEY & VAIL, Lockport, N

OR"SECOND HAND ){.\CB[.\'SR\'—E\ppZy oS, C,

HILLS, 31 Cortlapdt Street. New Yor

MAGNETS—Permanent Steel Magnets
of any form or size, made to order by F. C. HEACH
& CO..3% Canal St., Noew York. Makers of toe cele-
bratea fom Thumo and Miniature Telegraph [ostra-
ments,

JMPORT.\-.\'T FOR ALL LARGE CORPO-

RATIONS axp MANUFACTURING CONCERNS.—
uerk’s Watchman's Time Detector, capable of
controliing, with the utmost accursoy, the motion of a
walchman or pstrolman, as the same resches different
stations of his beat. Send for & Circulsr
{. BUERAK. P. 0. Box 979, Bﬂqn‘gll.n.
N. B.—This detector 15 coversd by two U, S. Patents.
Parties using or sell these instruments without ao-
thority from e will be dealt with scconding to law

REESE'S ADJUSTABLE STENCIL LETTERS

BIMPLE DEVIOR, BY WHICH ANY NAME OR
A. 2an be formed In & mement, and Do an Teadl
For aale 3y Hardware Dealery and Siatloners. Sead
Kaat of OBla, HALE & €O, 5854 85 Pazk Place, Naw Yarkj
Oaje and weat, O, 0. BRYANT 102 Waskizgton Swreet. Chleago.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

¢ Cireulars,

The celebrated G'?:f \’-Br:’?‘ble Cut-Oft ‘Qh 5::; s
Patent Tubular an e s Flaln Sta-
uonlrvf . Holsting, and l’omb‘e Englnes. Bollers of alt

kinds. Steam Pumps, MIll Gearing, S
Tow Oakum,

!‘lf. Rope,
Agents for the New Haven Man
tat’s Tools; for Judsen's Gl})\’.;ﬂoﬂ

E Blowers; and Differential Pﬂlh_y-mocn_.
WARERAOMS. 10 BARCLAY ST., NEW YORK
WORKS PATERSON. NEW JERSEY.

PERFECT

NEWSPAPER FILE.

Patent Fllo, for TVing De
Tboloehm ﬁ'lhumn«nu

wlﬂl . » y lmpro
m:m«d becribers to the Sct C ANE-
RICAN can be au| for the low price of mall,

or §1.25 st the office of thls . Heavy .hr;
. ** SCIENTIFIC WSiERicas: Eig o
wmﬂm"mm‘homwm papss

Address MUNN & CO,,

Publishers “ SOIENTIVIO AMNRICAN,

Rperatsppessms
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,Portland Cement.

TAMES BIAND, scmrn NY
A Practical Treatise on Cement furnistied for

Seientific

Anerican.

May 29, 1875.

“THE NABOB”
IS A STEEL, WO‘I’N"O:S!I THAN THAT NAME
» bandsamely

1ES,
plated, beautiful, \
dcuch:fk bisled, le Stoel, with g

Mat. l.rﬂmug.(-wmlu! lhmllo

partionlarly designed for family

©soLn

use, but & wonderfal sharp: |
enir of the largest knlves: rh.l:)rji\v“.(

» *kewer and Cork Ex-
traetor, &ec., &¢.0 Yery
ing to admirers
of the ckegan?, inge-
nloas and novel
Will last s Nfe
time. Every

elers and all
Catlery Dealers,
It ome ofthe most
" universally peeded,
7 sclentifically construct.
od, perfect aml salable
of modern  inven |ﬂ'u

il
?' e & :l‘" parehased at sight by thos
N
3 having bo pavvious intention
have‘m to do so, and who would not

/" buy any other steel at any price.
/ Bample Steel by mall, Send for
Ilustrated Clrenlar. Address
THE RALIAL STEEL co.,
No. 221 Pearl Street, New York,

ASBESTOS MA.TERIALS

SHEATHIN ILER FELTING, PAINTS 1l colors), ROOFING PAINT.
mm“rg‘ &c.y prepared n:y tr-. Send for l\mﬂ'ku Price-Lists, &c. Liberal &dn«mnu to dealers,

N.— cantionad o
JC‘(‘T‘IO’ s 'uMA TON, un

m.“ purchasing or wmn,
dear

any matevsals for the abore or

our nome and dates gf Datenis,

Patentee and Sole Magnmetarers | H, W. JOHNS, 87 Maiden Lane, N. Y.

ANLISHED 1
wttinios BB ST oAtk &,

MURRILL & KEIZER. 44 Hollidny St., Balt.
OO0OKS FOR BUILDIERS.
SEXD FOR JLLUSTRATED CATALOUUE.

A. J. Bicknell & Co., 27 Warren St,N. Y,

P

fend for I'ﬂco List,
NG W HAVEN DAY auwg; RING C0n

fX“'slo" Do Your Own Printing

ble $ Tyoes for cands, Iadely, envelopes, ele,
Lasger viees (or Inpet work,
BusinessMen dotheir printing and
advertising, save money and increase
trade, Amatenr Printing,delight
fulpuumc!nnptm hours. BO §
have great fun and make money fast
P ﬂhl st printing. Send !woq:mp-bro:ll;xll
catalogme prosses t etctothe M
Pesse‘ u'fu ¥ & G Meriden, Coun.

THE BEST INJECTOR

For Locomotive nnd Stntlonnry Bollers.
FRIEDMANN'S PATENT,
Over 15,000 Now in Use Hore and in Earope,

Throws more and hotter water, with less steam, than
any others, It two W nlcru‘nyl, fixed Nozzles, and no
movable parts to get out of order,

NATHAN & DB%\ F('ﬂ, Role Manufacturers
berty St., New York,
E§F™ Eend for Catalogue,

Machinists’ Tools.

EXTRA MEAVY AND INPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER,
Worcestor, Mass,

WAREROONE ™ LIBERTY 81., X.
lrLa urn.aoﬂnp Mills, Druu.and Gear Cut-

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cedars,
Bridges, Reservolrs, Broweries, ote

A Pncnml tise 0n Cement furnished yres,
. L, MERCHANT & Co., 76 South St., New York

OGERS' TANNATE OF SODA BOH.HR
Scale Preventive has been In use for eight
snd has the unqualified approval of a t number n}
onr best enginecrs and solontific men. ‘l% makers clatm
1hat 15 Is the best preparation for the prevention And re.
moval of scale ever offered t

lhc ublic, m ccnu por
ovound. Send for book on ** merwatal
JOS. G. ROGERS . C0., )hdhon. Ind.

~ Niagara
SteamPumpWorks

EsTaniisstzp 1862,
CHARLES B. HARDICK,
No. 23 Adamws Street,
BROOKLYN, N. Y.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY..

W. B, Frasxuoe, V. L J. M. Auixx, Predt
J. B. Puxncs, See.

EAmTroap, Coxx.

NOYE’S wOrh

are the in the United States. The mue Bare
Millstones, able Mills, Smut Mlm. Minl
e S e o83 Going "“““’

ey gy 1 '\Ul'l : Buflalo, N.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

lnmm mnty r cent. CllALIlRSSPKSCK CO
foot E, b !\P 1202 N. Jud St., 5¢, Louls, M

aod eheaply. An a
fwo men with ol

This Im t tool
GAS FITTERS apd

CHASE’S

Pipe-Cutting and Threading

Maclhine.

15 des to fill & want long felt by STEAN AND
MACHINISTS, tor cutting and thresdlug pi rapid)
lice boy, with one of those, can do nwrﬁ‘:‘;rtp '4
under the old system. NO PIPE JI'LIT-

TING ! NOBEVEL INSIDE 0% OUT? Lo Cuta throsds and makes nipples

for all slaes of plpes,

than any machiue uu«u A ful
pies goes with the machls Address

o THE C lh\bh MANUFACTURING COMPANY,

Send for Clroular FRON ET. NN 3

For Bale by Morris, Taaker & Co., ‘ﬁl St L el ' e

from X to 2 lnches. Welgha only 10 Ibe

1 set of collars and lengths for uuklnc o p-

sdelphia, New York, snd Boston,

and W_ Il Danks & Co-. 54 & 3 South (. llul s, ¢ hlcago

O PATENTEES AND MANUFACTURERS, —
A first-class house of Jung standing, with business
rtnhu it the best part of the City of London, Eng-
Rnd, 16 open 1o arrange for the sale or exclusive pur.
chass of suy article (patented preferred) of Iarge con.
n-rtai or domestie use, Cashi advances toany Amount
miy lhund- 'nw highest references in Amerios and

0 with full leulars, to X,
u&. mrﬁ suw % Nt, Yaol's Churehyard, Lon-

CENUINE

& LNCORD AXL

Tho!hudud—&lt Stock- Finest Finish,

NANEFACTURED ONLY WY

D. ARTHUR BROWN & 00, Fixhorvilie, N,

Improved Slotting Machine,
New Trip to relieve the Tool on the
strcks.  The bast arrangement
Awied of the Amerites hd:c
In Vair of 1874, agninet all competitors,

mammwm 0.
Asa , Masufacturers of a3

.l::: ltou Wm‘ Mrchmo.g‘

Cutteny, Rc. A

. g Imprived Fout Lallex

Lathes, Small Gesr
A.ll'h-m for metal, Mall
'ﬂ-uh Silde Faste ¥ot
s (n' "Bt wod \uvy
ﬂl Fal) Power Scroll Baws, Yool
Baw Machitew, The Yory
haye one of e,

WIN, Laconia N I

teurs

% m":f

Working Models

l‘ON SALE—New and &“m-l Hand I-.mdnm
Bollers, Tublng, Casing, Ae Also, Illumlnnllng
nnd luhnrnlln1 Ofls. Our Hoyal Kngine O] for Heavy or
LAght Besriugs Is without an cqu-l Price per i, §10,
For C m:uhn and MIi blew, pddr
uMul.\u & RICH, O Clty, Pa,

B()(JAHDUH' PATENT UNIVERSAL ECCEN-
T

TIIC MILLS Yo~ grinding ones, (res, Sand, O)d
olbles, Fire Clay, Guanos, Ol Uske, Foed, 4nrn
Corn and Uob, Toladeo Buafl, Wl nr, Balts, Roots, Bploes
Coflee, l«-»umlr Yluu-rd. Axbostos, Mica, efe i
whateyer cannot o weound by othermillv, Also for Palnte,
Printers® Inks l‘nlrummn1 ote. JOHUN W. THOMMON
succemor to JAMES BOGA (e B, corver of White an
Klm St New \o'i

TESTING MACHINE WANTED

The Bosrd, sppointed by the Prostdent of the (U nited
Btates 10 test Iron Ktee) ana other Metals, will recetye pro-
.-u WAL 12 M., June Let, 1535, for the constraction of &
lnr Macnine nn.un And CORYORIENL, In wil respects
bject Lo etiher tension or n-rnprvmon spreimens « '
A.H Jengiha up 1o thirty W) feet, and of sny width up
10 thirty O00) inthes, and Baviog » maximem u meity of
elght handred tiousand (MY ) pounds aleo ca
bl of sccurstely mcuurlnr the stralng m.,-..ﬂﬂ he
nald Mhlnc h 10 be furnishied compiete, wilh all neces
aApparstas, wilth driving fra hlnery, s
)..,'Ah:r dn'n Teesita yr.d{.hn erection and .pa'u'lr'm :::::
14 b detivered &t the place of manufecture within five
¢l' -m;uu of the date of cantraet
§ will be further demanded that sald machine shail be
taken back In part puyment for & machine of two mililone
1‘05 LD pemande -lwny GTO Or less, &l an carfy date
:‘;: ::.J]t-: -;::I - 'l‘nllh'v rogosl, ‘and apon terne
sln Maled i full sl
: — » the proposal for the
A matisfactory guaranties of efficten: ¥ and of com
tom w1Ma the specified Lime mast acecom y n; n«nl. ‘p'r
posal, and & forfaitare of oue hundred dolisrs (H1) poy
Sar will be exarted tn onse of Do falfiiment o f the oon
Aitlans of the canimmot
The genera) prnpm”um of the maokines are to be
" HPOH & Tactor of mtoty of not loss than six (4)
" n': Mals sndorsed. ** Proposals to furmish s Tostin
.u I:O sooompanied by complate spevifeoations, an :I
'l u:‘u:n working deawiogs showlug .l'luu ualons of the
"'»';Nl nr‘u WUt be addrosssd 1o the President of the
rown' 1 O T TN Latoawy, UK. A., WATER.
":l;:'.pnvlhn s reseryed of rejecting any, or all. pro

By order of the Dosrd

o A G

WOH, THUsTON,
ARORETARY

V. Carpenter. Advertisiog Agent. Address
llol h New York eity.

ELGIN WA WATCHES.

THE DEST for RAILROAD purposes now
manufmctured. Certificates from over 30
SUPERINTENDENTS of Leading Rail-
ronds in the United States.

Six des of Gents' Watchos with Stem
Winding and Setting Attachmoents,
BUY NO MORE CHEAP SWISS WATCHES.

ASK TO NER

THE NEW ELCIN WATCH,

WAMBD

“T.M.AVER

The BEST WATCH, for uu‘.-ouq. now made In the

Each Wateh mnnuf-elnrod by the Com-
pany, bearin llulr Trade Mark, Is accom«
pnnfed by o AL, boaring the name
and number or the watoh, Guaranteelng
e gqunlity.

ol For snlo by all Jowel.rﬂ.

I"CONI) HAND GAS \\'OI!KH FOR BALB.—
We have for sale 4 Inoh Roroml Hand Gas Works

¥ tioulars, addre:
cuinpleto,  For par B ‘05 GAS CO., Akron,0.

and Shaped Diamond Carbon Polnts, indispensable for

Tarning Emery Wheels, Grindstones, also Trueln up

Hardoned Hlo ?md Paper Calender Rollors, ote, Address
J DICKINSON, Patenteo, Nhluul!i( .N.\

Address JOUN A, AOEBLING 8 BONS, Manufactur.
ers, ‘rmton. N. J., or 117 Liberty 8t., New York.

1s and Rov- for connm power long distances
mcm ircular,

VALUE OF PATENTS

And How to Obtain Them.
Practical Hints to Tnventors.

ROBABLY no Investment of a small

sum of money brings & groater returm

than the expense Incurred (n obtaining a

patent, oven when the Invention is but a

\ small one, Large Inventions are found

o pay correspondingly well. The names

of Manchard, Morse, Bigelow, Colt, Erics-

son, Howe, McCormick, Hoe, and othors,

who have amassed immonse fortunes

from their Inventions, aro well konown.

And thoro nro thousands of othors who have real-
frod Jnrgro sums from thelr patonta,

More than Froery Trouvsasn Inventors have
pvillod themselvos of the sorvices of Musx & Co.
during the TWENTY.SIX yours thoy have noted as
solioitors nnd Publishers of the Soesririo AMEns-
CAN, Thoy stand at the head In this class of busi-
nows § and thelr lange corps of assistants, mostly so-
locted from the moks of the Patent Offlos : men on-
pablo of rendering the best service to the Inyentor,
rom fthe expoerionos pesctically  obtained whilo ox-
aminoers in the Patent OMee: enables MUxx & Co.
to do everything appertaining to patents uErTER
and cnrareEr than any other rollable agonay.

HOW TO il
OBTAIN e B

ory lettor, desceribing some Invention, which comes to
this offloe, A positice answor oan only be had by
presenting a completo application for a patent o
the Commibslonor of Patonta An appliontion con-
siets of a Model, Drawings, Petition, Oath, and full

Specifiontion.  Varsous official rules and formall tes
must wlao o observed),  The offorts of the Inventor
10 do nll this business Wimsolf aro gonommlly with-
Ol Suooa Aftor groat porploxity and dolay, he
by asually gind to sook tho wid of porsons experk-

onood in patont budness, and have sl the work
done avor mmin,  The bost plan s to sollolt propor
advico at the beglnnlong,  1If the partios consalted
are honorable men, the Inventor may safely confide
hin idoas to them ; thoey will advise whethor the im-
rovement s probably patentabile, and will give

How Can I Best Secure My Invention ¢

This i« am Inquiry which one nventor naturally
asks another, who has bad =ome experience in o~
taining patente.  His answer gencrally s ax follows,
and corroct

Construct & neat model, not over a foot In any di-
menstion—smaller if possible—and sond by oxpross,
prepald, nddressed to MUNN & Co, 37 Park  How,
together with a description of its operation and
merits.  On rocelpt thereof, they will examinge the
invention carefully, and advise you as to Its patent-
ability, free of charge. Or, If you have not time,
or the means at band, to construct a maodel, make
as good # pen and Ink sketch of the Improvement
as possible and send by mail. An answer as to the
prospect of a patent will be received, usually by
return of mail. It Is sometimes best to have a
search made at the Patent Office; such a messure
often saves tho oost of an application for a patent.

Preliminary Examination,

In order to have such search, make out o written
description of the invention, in your own words,
and a pencil, or pen and Ink, sketch, Send these,
with the fee of $5 by mail, addressed to MUNN &
Co., 37 Park Row, and in due time you will recelve
an acknowledgment thereof, followed by a written
report in regard to the patemtability of your fm-
provement. This special search is made with great
care, among the models and patents at Washington,
to ascertain whether the improvement presented is
pitentable.

To Make an Application for a Patent,

The applicant. for n patent should furnish a model
of his invention If susceptible of one, or If the In-
vention be n chemieal production, he must furnish
samples of the Ingredients of which his composition
consists. These should be securely packed, the In-
ventor’s name marked on them, and sent by ex-
press, prepaid.  Small models, from a distance, can
often be sent cheaper by mail. The safest way to
remit money Is by & draft or postal order, on New
York, payable to the order of Musy & Co. Per-
sons who live in remote parts of the country can
usually purchase drafts from their merchants on
their New York correspondents.

Forelgn Patents.

The population of Great Britain s 31,000,000 ; of
Franoe, 57,000,000 ; Belgium, 5,000,000; Austrin, 85~
000,000 ; Prussia, 40,000,000, and Russin, 70,000,000,
Patents may be secured by American citizens in all
these countries. Now is the time, when business is
dull at home, 1o take advantage of these immense
foreign flelds. Mechanical improvements of all
kinds are always in demand in Burope. There will
never be a better time than the present to take pa-
tents abroad. We have reliable business connoo-
tions with the principal capitals of Europo. A
large share of all the patents secured in forelgn
countries by Americans are obtained through our
Agency. Address Muxx & Co., 37 Park Row, New
York. Circulars with full information on foreign
patents, furnished free.

Canndian Patents,

In order to apply for a patent in Canada, the ap-
plicant must furnish a working model, showing the
operation of the fmproved parts ; the model neods
not to exceod eighteon inches on the longest side.
Send the model, with a description of its merits, by
expross, or otherwise, to Munn & Co., 87 Park Row.
Al#o romit to thelr ordor by dmft, check, or postal
order, the monoey to pay expenses, which are as fol-
lows: Fora five yoars' patent, §75: for a ten yoars
patent, $56; for a fifteen years' patent, $115. The
five and ten years' patonts are gmnted with privy-
lege of extension to Ofteen years.

Trademarks,

Any persons or firm domiciled iIn the United
States, or any firm or corpomstion residing in any
forelgn country where similar privileges are ox-
tended to oftizons of the, United States, may regls
ter thoir designs and obtain protection. This s
very important to manufacturers in this country,
and equally so to forelgners. For full particulars
addross Musx & Oo,, #7 Park Row, New York.

Design Patents.

Forelgn designers and manufacturers, who send
goods to this country, may secure patents here up-
on their now patterns, and thus prevent othems
from fabrioating or selling the same goods in this
market,

A patent for a design way be gmnted to any pers
son, whothor oltizon or allen, for any new and orlg-
innl doslgn for n manufmoeture, bust, statue, alto res
Hevo, or bas relief, nuy new and original design for
the printing of woolen, silk, eotton, or other fuls
ries, any new and ovlginal improssion, ornumont
pattern, print, or ploture, to bo printed, painted,
cast, or otherwise placed on or worked Into any ae-
ticle of manufacture,

Deslgn patents are oqually ax (mportant to eiti.
2oms #s to forelgnors.  For full particulars send for
pamphiot to Mexx & Oo, = Park Row, New York,

Coples of Patents,

Munn & Co. will be Bappy 10 S0 INVEnton in peers
son st thely offee, or (o advise thom by lotten. In
all cnsow they may oxpoct an honest opinkon.  For
such consultations, oplalons, and advioo, ne charge
G monde. Write plain: do not use pencil or pale
Ink ;: b brtof,

ALl business committed o our oare, and all con-
sultations, aro kopt seret and strictly confidentiol,

In all matiers pertaining (o patents, such a8 con-
Aducting nterferences, procuring extonsions, dimw
ing andgnmenits, exnminations fnto the validity of
patents, efo, spocial caro and attention s given
For Information, and for pamphlets of instruotion
and advion, sddrom

MUNN & Co,.,

PUDLISIERS SOTENTIRLO AMERICAN,
47 Park Row, Now York,

OFFIUK IN WASHINGTON~Corner ¥ and 5th
Stroots, oppostte Patent OMoee,

him all the dircotions nesdful to protect his right.
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Fostage prepald.

A NEW SYSTEM OF GAS LIGHTING,

A pew system of lighting public thoroughfares, which for

& year past has been in operation in a street in Jersey City,
" is cortainly something novel in the practice of gas illomina-
tion, and, if we may judge from a brief examination. aided
by the inventor’s explanations, is an advauce of considerable

J value considered from an economical point of view. The
scheme abolishes gas works, and machines which produce

gas by the passage of air through or mingling of airin hy-
drocarbon vapor. Parsdoxical as it may seem at first, there
are no gas pipes—in short, the gas generator is located in the

burner, and the invention reduces itself simply to the means
of sending the requisite gas-producing material to that point
in each post or fixture. Without further preamble, lot ux
stato that the entire apparatus consists of an alr compressor
at some central locality, several small tanks (one to each
lamp post) lald under the side walk, a smsll alr tube connect.
ing with each from the reservoir filled by tho compressor, and
another small tube which carries a potroleum prodact up to
the burper. This is the simplo plant which it is proposed to
substitute for elaborate manufactories, miles of heavy pip
ing, and innumerable meters at spocial points

From the large eograviog, Fig. 1, given Lerewith, the geo
eral arrangement of the tanks in the stroet wil be under
stood : a sectional view of one of these lm’uplll,"“h present
ed In Fig. 2. The tank is made of galvanized iron; with top
and bottom of copper, and holds forty-eight gallons, that
quantity of oil being somewhat In oxcess of & six months'
supply. The hydrocarbon used Is & benxine, grade 75, s pro
duct of low value and for which there is but little or no in
dustrial employment. It is fed Into the tank through an

-

the burner it is not necessary horo to dwell upon, inasmuch
as tho essential features of the device are those relating to
the oll-feeding arrangements.

In lighting a large number of lamps—from 100 to 5,000—
it would be necessary to have a small steam engine or wa-
ter power to compress theair and keep it at & uniform press-
ure, which may be from four to six pounds per square inch.
Clock work may be used for any number of lamps under 100.
A two inch main pipe, distributing right and left and as near
the center as possible, the inventor informs us, would be
sufficient to supply two or three thousand lamps distributed

when the Intter is transmitted through pipes. The air cost-
ing nothing, if it should escape—except the labor of pump-
ing—the actual displacement, we are informed, would be
only 64 cubie feet in 2,000 lamps in 10 hours burning, and
a half ioch pipe could supply this in less than five min-
utes,

The cost of operating the system bas been determined by
the actual working of eight street lamps using a six foot
burner each. In 35days of ten hours each, ¢ight gallons of ma-
terial per lamp were consumed, or sixty four gallons in all.

This at the present price of the oil—ten cents per gallon—

~ ~ S

De GUINON'S SYSTEM OF GAS LIGHTING.

This may seem extraordinary, but it
should be remombered that the air is not used otherwise

over a whole city

through an lron
A is)

aperture in the top, this belng accessible
gover nnd scuttls arrapnged in the side walk The pipe,
the wain alr condait leading from the ecentral reservoir, and

rmnmunluﬂng with the tank ln'\' the short tube shown

Extendiog up from the bottom of the receptacle is another |
pipe, B, which leads to the gas burper, It is evident that, an
| alr pressure belng produced In the tank by the current from
! plpt-, A, the same, ncting on the surface of the oll, will force
i the lstter up pipe, B, sud 6o to the point of combustion. The
burner employed is provided with & small retort in which
the oll cireulates. A portion of the oll burning below this
! petort converts its contents Into gus; the latter subsequently
passos through various passages in which it becomes mingled
with the proper quantity of air, and finally escapes from the

orifice, where 1i ls Ignited. The exact form and nature of

N
7

i W
than to supply the displacement by combustion of the oll o
the tanks and such accidental loakage as may occur. By
such leakage, however, obviously there Ia no loss of gus, s

would cost $6 .40,
so that, with the six foot burners, a total of 16,800 cubic

The aggregate number of hours is 2,500,

feot of gas was consumed. From these datm it is clear that
the cost per thousand feet is about lh!l’l_\' t‘iglll cents, a mere
fraction of the average cost of coal guas,

On visiting lately the locality in Jorsey City now lighted
by this process, we wers enabled to examine the practical
operation of the apparatus. The light seemed to be smoke
loss, and apparently is as powerful as that of ordinary
street gas, The street in which the lamps are located is
near the river and almost unprotected by bulldings, a fact
which suggested to us the question of how the intense cold
of the past winter had affected the gas In answer, the in
ventor Informed us that, although the wooden boxes in which
the oll tanks were enclosed became filled with water, which
froge solld and so continued all winter, the lights remained
ontirely unimpaired. Alarge confiagration of a factory in the
vielnity gave, besides, an excellent opportunity for noting the
offect of great heat. This, though sufficlent to melt the
lantern frames and burners, showed no influence on the gas,
nor produced any explosion in the oll contained in the tanks.

The invention would seem to be especially adapted for use
in country towns and villages where no ges works exist, as
it ronders the lighting of the streets s matter of smuall expense
and easily accomplished. It Is also well suited for the illu.
mination of gardens and pleasure grounds, as there can be no
sscape of gns to injure vegotation ; and the necessity of tear.
Ing up the soll to lay heavy pipes Is obviated. It may also
be adapted to the lighting of bulldings of nny desoription,
The tanks may be mads to hold enough oll to lust a yesr, so
that filling need bo done only at long intervals,

The system I8 protected by two patents, the most recent
dated March 0, 1875, For further particulars address the
\nventor, Mr. R. V. de Guinon, P, O. Box 50, Jersey Clty,

N.J.
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THE ORGANIC ORIGIN OF THE EARTH'S CRUST.

A popular theological dogma declares that life is the grand
objest of creation, that the composition as well as the eontour
of the earth’s surface has special reference to its habitabili-
ty, and that all things show a ruling design to fit the world
to be the home of sentient creatures, more especially of
man.

Strictly speaking,Science has nothing to do with such dog-
mas. It has no means of discovering the ultimate pur-
poses of things, and no time to waste on their discussion.
Nevertheless it is difficult sometimes not to take an indirect
interest in the claims of those who presume to decide such
questions, st least so far as to notice how aptly the facts of
Nature contradict their assertions. Thusin the present case,
it would be much easier to sustain the contrary thesis, name-
ly, that 8o far from having been made what it is that it
might be inhabited, the earth became what it is through be-
ing inhabited ; in short, that life has been the means, not
the end, of the earth'sdevelopment.

In the light of recent discoveries, Byron's poetic extrava-
gance: “The dust we tread on was slive!” becomes a
simple statement of observed fact. And the earlier and
more parsdoxical assertion of Linnmus, that not the superfi-
cial dust merely but the very framework of the earth i the
product of life, would seem to be equally troe. ‘‘ Fossils
are not the children but the parents of rocks,” ho sald; and
Huxley declares that the whole effect of the discoveries made
sines his day has beon to complote a larger and larger com-
mentary on his words. The deeper we go into the history
of the earth’s crust, the grester the part we find to have been
played by life in determining its composition and character.
Even the rocks hor:ofore accounted agoic, and of an age an-
terior to the beginuinz of life, are now shown to be, in all
probability, of organie crigin; still more remarkable, as in
process of formation to-day.

The observations of Dr, Hooker during Sir Jamoes Ross's
voysge of antaretic exploration, confirmed by those of Dr,
Wyville Thompson on the Chiallengee oxpedition, loave no
doubt that the antarctic wea bottom, from the fiftieth parallal
to the eightieth, perhaps o the pole, if the sea oxtends o
far, g covered with a fine deposit of siliclous mud
composed of the shells of distomacecus vegetation, the skel-

L o
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etoos of radialarian animals (all microscopic and inhabiting
the surface water) with the splonla of sponges which live on
the bottom. In many parts of the arctic sea bods, a similar
deposit I8 known to bo in process of formation. Thus,
through the agancy of minute life, immense beds of silicious
rock are forming In the polar reglons, similar in oharacter to
thoso of early geological strata,  In many eases the soft and
friable fine-grained sandstones thus formed in fresh water
bave boen changed by the action of percolating water into a
dense, somi transparent, opaline stone ; and there is no reason
to doubt that the same metamorphic agencies may convert
the polar deposits likewise into a form of quartzite, a kind
of rock whose organie orlgin was formerly unsuspocted.
Throughout the broad belt of warmer water botween the
polar eaps of siliclous mud, the same accumulations are go-
ing on, but they are obscured and overpowered by an im-
mensely groator amount of ealearcons sediment, chiefly com-
posed of the skelotons of dead foraménifera, nlso microsco:
ple. This forms the globigerina ooze, containing a large
porcentage of earbonate of lime and a small percentage of
siliea: n chalky deposit capable of conversion into lime-
stone and even crystalline marble by ordinary metamorphic

. | agencies.

The formation of coral reefs has long been a favorite il-
lustration of the gigantic results effected by minute organ-
isms; but great as those are—and the longest coral reef ex-
tends, like a huge wall two thousand feet high, as far as from
Boston to Chicago—the work of the little reef builders be-
comes insignificant in comparison with the débris of micros-
copie Jife whioh covers the beds of all the seas to unknown
depths; while the coralline limestones of the continents, vast
and massive as they are, are immensely overbalanced by the
strata which undoubtedly owe their existence to minute
plants and animals.

The cretaceous globigerina ooze is the most widely spread
material of the sea bottom throughout all the great oceans,
at depths from a few hundred to over two thousand fathoms.
In shallower waters—and they are extensive—the gray ooze
is slowly transformed into a green deposit identical in char-
acter with the greensands'of the geologists : a formation which
Ehrenberg found fo be mainly made up of casts inan silicate
of lime andalumina of the interior cavities of foramin{fira,
after Professor Baily hnd discovered thatsuch was the origin
of the greenish mud from the sea bottom off the Florida
const. ““In these casts, the minutest cavities and finest
tubes in the foraminifera were sometimes reproduced in
solid counterparts of the glassy mineral, while the calcareous
original had been entirely dissolved away.” In other places,
in the Gulf of Mexico, in the South Atlantic, and in the Pa.
cific, the same transformation of globigerina ooze to green.
sand is going on.

But the most remarkable change goes on in the extreme
depths of the sea, especially below 3,000 fathoms. Profes-
gor Thompson reports that, in crossing from the shallower
regions occupied by the ooze into the deeper surroundings,
the calcareous formation Is found universally to pass gradu
ally into an extremely fine, pure clay, which occupies, speak-
ing generally, all depths below 2,500 fathoms, and consists
almost entirely of a silicate of a red oxide of iron and alu-
mina. *“The transition is very slow, and extends over seve-
ral hundred fathoms of increasing depth; the shells gradu-
ally lose their sharpness of outline, and assume a kind of
“rollen ' look and a brownish color, and become more and
more mixed with an amorphous red-brown powder, which
increases steadily in proportion until the lime has almost
entirely disappeared.” The geological importance of this
red clay formation is shown by the fact that, in sounding be-
tween Teneriffe and Sombrero, a distance of about 2,700
miles, two areas of red clsy (aggregating 1,900 miles across)
were discovered.

From his studies of the character and distribution of the
red clay, Professor Thompson concludes that it is not a sub-
stance introduced from without, but that it is produced by
the removal, by some means unknown, of the carbonate of
lime which forms something like 08 per cent of the materi-
al of globigerina ooze; that it is, in fact, the ash orinsoluble
residue of calcareous organisms: a supposition sustained by
the reddish mud, consisting of silica, alumina, and red oxide
of iron, that remains after treating the ooze with a dilute
acid. But one test remains to be tried to give, if successful,
the highest probability to Professor Thompson's conclusion ;
and that is the chemical examination of globigerina, diatoms,
and the rest, taken in the open sea for the constituents of the
red clay. Thisdone, we might rest satisfied that the clay is,
as Professor Thompson belleves, an essential element of the
organic part of the oome, and therefore to be classed, with
chinlk, as an organic product, not, as heretofore supposed, as
in all cases the result of the disintegration of older rocks,
The significance of this admission of clay to the list of or-
ganle products can searcely be over-estimated, for it compels
us to push back the probable antlquity of life to periods so
remote that the Lower Sllurian epoch becomes relatively
modern. It is, as Professor Thompson observes, impossible
to avold associsting the red clays of existing deop sons with
the fine, smooth, homogeneous clays and schists of the re-
motest geologionl perlods, formations which, more or less
metamorphosed, obtaln such a vast thickness in the so-
ealled azoic strata,

Reviewing the results of the Challenger expedition in this
flold of researoch, Professor Huxloy, nssuming the correotness

of Professor Thompuon's hiypothesis, shows Low, by the
nigency of the microscoplo plants sod animals which nre il
ing existing seay with silicious, cretnccony, and olnyoy wedi-

monts, the entire erust of the earth might have boon devel-
oped. ““Just ax a silicious deposit may be metamorphosed

into marble, #o known agencies may metamo
phose clay into schist, clay slate, slate, gneiss, or even gran.
ite. And thus by the agency of the lowest and of
organisms, our imaginary globe might be coversd steata
of all the chief kinds of rocks of which the known orust of
the earth is composed, of indefinite thickness and extent.”

The agency of organic aeids in precipitating from ehaly-
beate and other minoral waters our beds of iron ore, our
veins of copper and other metsls, according to Pnf“"l'.
Sterry Hunt, falls in here as another indication of the vast,
almost omnipotent, influence of life in determining the
eacth’s mineral chameter, and consequently its geology, ge-
ography, fora, fauna, and the rest.

PROGRESS OF RAPID TRANSIT IN NEW YORK CITY,

The State Legislature has granted authority to the Ele-
vated Railway Company, to extend its line northerly to the
Harlem river, and it Is sald that the new work will soon be
commenced, At present there is a single track supported on
single iron postsover the sidewalk, commencing at the south-
erly end of Greenwich stroot, near the North river, and ex.
tending north as far as 80th street on Ninth avenue, a distance
of 3§ miles. It is well patronized, but its capacity is limited.
Under the new powers given to the corporation, the work is
to be enlarged. The company has Iately repaired the present
track, put on wooden crossties, changed the gage, etc. A
small space is left betwoon each crosstie, and the bed of the
road is not, therefore, quite n complete deck. The Railroad
(Fazette questions the propriety of using these crossties, be-
lieving them to be unnecessary in respect to strength, and
likely to result in annoyance to pedestrians, owing to the
drip caused by rain and snow.

With a view to strengthen the track, the Company has
also lately added four braces or struts to each column, ex-
tending from the upper part of the column to the under sides
of the track girders, with a longitudinal reach of about three
feet. The Gazette says: ‘““ Whatever may be the object of
these struts, their actual effect is the transmission of unbal-
anced longitudinal side thrusts to the columns, which bend,
quite perceptibly, from the direction of approaching trains.
These columns are ill suited to withstand side thrusts, and
the frequent application of such can hardly fail to prove in.
jurious. As every train bends all the columns over which it
pusses, more or less, it may be found a wise economy, in pro.
longing the life of the structure, 1o entirely remove these
struts, which have just been attached at no small expense.”

We are sorry that our cotemporary is not better satisfied
with the improvements that have been made. Its fears as to
the effects of the struts on the stability of the columns are
in our view unnecessary. The Company sppears to havedone
the best it knew how under the circumstances, and all the
patrons of the road are pleased with the improvements.

A portion of the new Underground Railway, on Fourth
avenue, has just been opened for traffic, namely, from the
Grand Central Depot at 42nd street, northerly to 08th street,
over two miles. All the trains of the Harlem, Hudson River,
and New Haven Companies now run underground, and their
withdrawal from the surface of Fourth avenue gives great
satisfaction to the inhabitants residing oa the line. The vi-
bration produced by the passage of trains is scarcely noticea-
ble in the adjoining houses. The avenue surface above the
railway tunnels is now being repaved, and will soon present
a meost beamiiful, attractive appearance. A stranger in pass-
ing through this portion of the avenue would be surprised if
told that, directly under his feet, the trains of three great
railways were flying along at lightning speed. The forty-
tun locomotives are no longer seen or heard.

The underground tunnels are three in number, built side
by side, consisting of a central single arch tunnel of 26 feet
8 inches width in the clear, for two tracks, and two single-
track tunnels, 16 feet wide, one on each side of the central.
The central tunnel is spacious, well aired, and tolerably well
lighted, by frequent central openings through the roof. It
is a complete success, being much more pleasing to the trav.
eler, and far better ventilated, than any of the tunnels of the
London Underground railways, The single track tunnels,
however, are defective in respect to ventilation; but they
could be easily rendered satisfactory by the use of mechani-
cal means for introducing addifional air.

The value of property along this portion of the line has
augmented since the tunnels were authorized. The same
may be said of property at the northerly or Harlem portion
of the avenus, where the tracks, although not arched, are
placed below the street surface, and bridged st the street
crossings. But the contrary is the case along that portion
occupied by the visduct, from 98th to 116th street. The
solid granite walls of this structure occupy the central por-
tion of the avenue, for a width of 50 feet, and rise from 10
to 30 feet above the streot surface. The prospect of a blank
stone wall directly in front of ono's window is not considered
very inviting by householders, and the price of property
here is comparatively low,

The State Legislature has also passed n goneral law, under
which commissioners may be appointed in any city in the
State, with power to locate a steam. railway, and convoy a
franchise for construction, to stock subscribers.

GREAT GUNS,
It was thought by our government, not long ago, that a 15
inch cast iron gun, ablo to throw u 500 1bs, ball & distance of
throo miles, was about ns big thing in the way of arma
ment a8 would over bo wanted,  And ko the forts in
Now York harboz and other places wore supplied with them
argreat expense.  T'ho visitor at Forts Hamilton and Towp-
Xing, down the bay, will see long rows of these grim mon

into opal or quartzite,” he says in conclusion, *‘and chalk

sters, armnged in battle lne, vainly walting for employmen
t
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wm onemlos, Compared with moro recont guns
thay are now mere plgmlos, of no sort of consequence, und
the quicker thoy are biroken up and removed the better,

Mr. Menelaus, now President of the Tron and Steel Insti.
tate, Bogland, says: *“ Mr. Longsdon informs me that thoy
are making at Essen, at the present time, 14 inch guns of
steel, which weigh, when finished, 57} tuns, carrying a shot
of 0 ewt, 9} English miles, using a chargo of 210 Ibs. of
gunpowder. They are about to make steel guns of the fol-
lowing capacitios and woights: 158 Inch bore, 80 feet long,
welghing 82 tans, using 300 Ibs. of powder, with a shell of
1,500 Ibs. weight; guns of 18 inches bore, 32 feet 8 inchen
long, weighing 125 tuns, using 440 1bs. of powder, with »
shell of 2,270 Ibs. welght, Mr. Longsden domuroly adds:
‘Tt 18 calculated, for the present, that these guny will be
hoavy enough to destroy any armor a ship can carry.’ In
gloating over the destructive properties of these weapons,ho
18 leaving out of his catoulation, purhaps, the flash of light-
ning ships which Mr. Reed isabout to build,and which may,
under smart management, bo able to get out of the way of
such a conspicuous objoct as a shell weighing over a tun,

oven when fired with about a quarter of a tun of gun.
]”'d‘l‘.”

THE DISTRIBUTION OF WEALTH.

Woe cannot hope to give, in the brief space here at our dis-
posal, more than & passing notice to a fow of the more salient
thoughts in the admirable address recently delivered by Mr.
David A. Wells, before the American Social Science Associn-
tion, at Detroit. The subject, ** The Accumulation and Dis.
tribution of Wealth," is one which relates to the much dis-
cussed relation of capital and labor, regarding which no one
topic exists more encumbered with sophisms and popular
fallacies. In these times, when the latter underlie a constant
succession of agitations, ranging from the French commune
to a local trade uprising, such views as those of Mr. Wells,
boldly spoken and widely published, are doubly welcome.
We commend them to those who would limit the distribu-
tion of wealth, who believe in the subversion of the relations
of employeo and employed, who denounce the substitution of
machines for hands, and indeed all who, while ostensibly
laboring for the imsaginary rights of a semi.deified ideal
dubbed the working man,are themselves the main obstacles to
the advancement and to the amelioration of the real griev-
ances of the laboring poor, :

Mr. Wells points out that never before has man been able
to produce so much with a given amount of personal effort.
The productive power of this country since 1860 has in-
creased 20 per cent, and there is no more - curious incident of
this continuing progress than the fact that, in staple manu-
factures, the abundonment of large quantities of costly mn-
chinery, and its replacement by new, is periodically rendered
& matter of absolute economical necessity to produce more
perfectly and cheaply, and at the same time to avoid the de-
struction of a much greater amount of capital by indusyrial
rivalry. On the other hand, a highly increased consuming
power on the part of the masses isevident, showing a corres-
ponding risein the standard of comfort. Despite this,however,
the difficulties of earning a living are not lessened, the cry
of the poor is as loud, and the discontent with the irregu-
gularities of social condition even more strikingly manifested.
The relative position of poorand rich,in other words,remains
practically unchanged, although every one knows that the
benefits conferred by Science and invention have fallen on
all equally. The humblest laborer of the present day pos-
sesses luxuries which kings not many years ago could not
obtain ; but still, if a disparity exists between him and other
men,due no matter to what canse he becomes the propounder
of that interminable social problem which,stripped of all dis-

, amotnts to the reduction of all men to the level of
the weakest in mind or body, and the prevention of any
future inequality by the abolition of every species of reward
for superior effort, skill, or attainment.

There is no doubt but that, as Mr. Wells in another por-
tion of his address remarks, the doctrine of every man for
himself is & pernicious one from a social point of view.
Society must protect itself ; it must labor for its own benefit
as if it were a body physical, and each memberis thus com-
pelled to work for the welfaro of his fellows in order to serve
his own maierial interests. The conditions precedent,how.
ever, to the future progress and well being of society are
not merely that shall be increasing abundance, but that it
shall be distributed among the masses to the greatest extent
consistent with the retention and exercise of individual
freedom. To gain this Inst end, demands have been made
extending to the cutting down of the working time to six
hours per day, and the actual per eapita division of all the
wealth of the country or of the world.

Mr. Wells shows very clearly the fruitlessness of these
propositions, by pointing out that. even with the better mode
of living wrought by the introduction of improved machinery,
people must labor as much as they do now, in order to main-
tain themselves in their present condition. There is not
enough capital in existence to allow of reduced laboring
hours, The maximum value of the annual product of this
country is $7,000,000,000; and of this,nine tenths must be im-
medistely consumed in order that we may live, and to muke
good the loss and waste of capital. The result has been that,
after 250 years toiling as s nation, we have only managed to
get three snd a half yoars ahead in the way of subsistence
If pow, a5 & whole people, we should stop working, four

would be more than suflicient to starve three fourths
of us out of existence, and reduco the remaining one fourth
to barbarism. If the annual profits of the country could be
divided smong the Inbabitants, it would give each an income
of but $175s year, The average annual earnings of com-
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man to support thres other people, this would average $100 to
oach Individual. "The wealth of the country, necording to
Mr. Weolls' estimate, in $25,000,000,000, which, if divided
among the inhabitants, would bo $6,000 sach. The division,
however, would be of short duration, as the money would in-
evitably find its way back Into the hands of the most pru-
nent. canning, and skillfal,

In conclusion, Mr. Wells sald that ** it is entirely within
the power of society to effect & rmedy,by adopting agencies
whose simplicity and effectiveness long experience has
proven beyond all controversy, Bat horein lies the difficulty,
Like Naaman, we aro anxious to be cleansed, but, 1ike him,
expect to bo called upon to do some great thing, and are
apt to be disappointed when we are told that the slmplest
measures will prove the most effectunl,  In point of natural
resources, we havo all wo can desire, To make theso pro-
ductive of boundless abundancs, thers must be Industry and
sconomy on the part of the individual ; and on that of society,
& gunrantes that every man shall have an opportunity to
oxert his industry and oxchange its products with the utmost
freedom and the greatest intelligence. When society has
done this, wo shall have solved the problem involved in the
relations of capital and Jabor #o far as the solution is within
the control of codperative human sgency; for in giving to
each man opportunity, conjoined with freedom and intelli-
gence, we invest him as it woro with crown and miter, and
make him soverelgn over himself.”

THE DURABILITY OF GLASS,

It is well known that many kinds of glass, especially
when submitted to the influence of moist air, do, in the
course of time, undergo certain changes; the polish is tar.
pished, the transparency diminished, while the surface be-
comes covered with thin iridescent layers, small fragments
of which peel off, while threads show themselves in the
mass. All kinds of glass are not equally subject to these
chianges; but certain qualities possess the tendency to un-
dergo such modifications in the highest degree. They show,
sometimes in the course of a few days or weeks, a very slight
offlorescence on their surface, which weshould be very much
inclined to consider to be dust. Butin order not to be de.
ceived, it is well to apply the microscope and chemical ana-
lysis; and then, in many instances, the supposed dust is
proved to be composed of transformed glass. Some kindsof
glass soon become covered with an exceedingly thin Iayer of
moisture, which causes the dust to adhere, and the glass
never shows a fresh, clean, or brilliant surface.

These changes may be observed in the highest degreo, and
studied the most easily, in gloss which has been buried a
long time. Such gluss, when unearthed, is found to be
opaque, almost through its whole mass. It has often lost its
solidity, and consists of a number of thin and opalescent
layers. We have had the good fortune to obtain specimens
of glass recently found in an ancient temple on the Island
of Cyprus. It had been buried for 3,000 or 4,000 years, and
most of it exhibits an opalescence, surpassing in beauty the
finest mother of pearl. For these specimens we are indebted
to General Di Cesuvola, who made the collection of Cyprian
antiquities known by his name, now belonging to the Metro-
politan Museum of Art, New York city. General Di Cesnola
has returned to Cyprus in order to continue his investi-
gations, and, if possible, secure for our country a series of
interesting antiquities forming the intermediate link which
succeeded Egyptian and preceded Grecian art.

Colladon states that he discovered that, if our modern
glass is buried for'a long time deep in the earth, it becomes
flexible. and may be changed in form withoat being broken ;
but that, when again exposed to the air for some time, it be-
comes hard and brittle as before.

The modifications which glass undergoes in the air are
especially due to water and carbonic acid. It is well known
that many of the hardest minerals, such as felspar, become
disintegrated and change their nature entirely under the in-
fluence of these two agents. Their destruction is sure, and
is only a question of time. All the particles soluble in wa-
ter are gradually washed away ; while, in regard to the oth.
ers, when they are not carried off by mechanical action, they
remain in the place where the disintegration happened. It
is the same with glass. The silicic acid, which, in glass, is
combined with an alkaline base, is set free by the carbonic
acid of the air, which combines with the said alkali. The
alkaline carbonate thus formed Is dissolved by the water
and washed away; and finally there remains, in the place of
the glass, nothing but the almost pure silicic acid. Accord.
ing to Griffith, all very ancient glass proves by analysis to

this composition. Hausmann has analyzed glass
which had been buried for a long time. It possessod an opa-
lescent surface, was opaque, and disintegrated ; while only
the interier layor was still transparent. He found that the
opalescent surface contained almost no alkali, that the lime,
as well as the sub.oxide of iron, had been carried off, and
that the transformed mass contained nearly 20 Ibs. of water.
Wo found that the Cyprian specimens also, alluded to above,
contained no trace of alkali, consisting as they did of an al
most pure and beautifully opalescent silicie acid,

The first things earriod off by the water are the soda and
potash. Then follows the lime, which is less soluble. This
was especially verified by Bingloy, who analysod specimens
of glass which had, for various periods of time, been sub.
merged in a lake. The action of water on glass was first In-
vostigated by Scheelo, and is very remarkable, According
to the old experiments of Bischof and Fuchs, il a good, hard
glass is placed in wator, after having been finely pulverized,
the glass soon shows a blue reaction on red litmus paper,

whep placed in contact with it, which reaction can only be
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mon unskillod laborers is about $400; or allowing each

due to carbonates of the slkalies, Pelouse made recently the
samo experiment; and not belng aware of the older experi.
ments, he announced It as & new discovery,

A glass contalning 77 per cent silicic acid, and thos quite
hard, when finely pulverized and treated with water, gives
to the latter over 10 por cent of its substance, This conslsts,
however, not entirely of alkaline ingredients, as & small por-
tion of the silicle neld dissolves at the same time. In order
to comprehend the latter statement, it must be considersd
that insolublility is only relative ; there is scarcely a rubstance
which is absolutely insoluble, Water drops constantly fall.
ing will at last perforate n stone, so that every drop must
carry off gomeof the substance. Water kept in glass bottles
will ultimately dissolve traces of the silicic acid of the glass,
and many springs of water contain silicle acid, as the chemieal
analyses of sevoral kindy of spring and well waters have de-
monsteated,

The influenco of earbonic acid on moistencd glass givos
riso to many interesting cxperiments. Pulverized glnss
moistened with wator absorbs carbonic acid from the air,
and becomes efforvescent. If the glass powder be boiled
with the water, it will, alter cooling, absorb carlonic acid
more rapidly. The researches of Louis ou pulverized felspar
show that this mineral, which resists most chemical agents
so successfully, is easily disintegrated by simple boiling in
water. Experienco shows that the various kinds of glass
found in commerco behave in various ways when exposed to
moist air. And why shoald it be otherwise? These various
kinds of glass differ in their chemical composition, in the
ingredients used, and in their proportions. They differ in
molecular structure, in thickness, mass, ani solidity, all of
which details affect the properties. Atthe same time, whatever
be the physical or chemical condition of the glass, that is, its
molecular state or composition, it is certain that the destrue-
tion is more rapid in proportion as a greater surface is ex-
posed to the attacking stmospheric agencies. This being
the case, it is an interesting problem to find out which kinds
of glass are, by their chemical composition, best adapted to
resist these atmospherie agencies,

Government Tests for Metals,

Among the recently passed acts of Congress was a provi
sion for the appointment of a Board of Experts to test the
Strength and Value of Iron, Steel, and other metals. The
President has appointed the following persons to constitute
the Board, namely: Lieut. Col. T. T. 8. Laidley, President;
Commander L. A. Beardslee, Lieut. Col. Q. A, Gillmore, Chief
Engineer David Smith, W. Looy Smith, A. L. Holley, R. H.
Thurston, Secretary.,

This Board of seven persons has organized and divided
itself up into fifteen separate committees of three individa-
als each. W. Looy Smith is chairman of four of the com-
mittees, R. H. Thurston chairman of three, Lieut. Col. Gil-
more chairman of two, A. L. Holley chairman of two, and
Chief Engineer Smith chairman of one.

Most of our modern scientific discoveries are the results
of investigations made under adverse circumstances, in many
cases by obscure persons living in penury; in others, by
teachers or college professors of limited means, oppressed
by laborious professional duties. Of late the idea has be.
gun to prevail that the true way to promote original investi-
gation is to employ prominent men at the expense of the
government, giving them good salaries, comfortable quar-
ters, and first-rate apparatus for experiments. Relioved of
all anxiety in respect to making a living by other duties, it
is supposed they thus will be able to devote themselves so
exclusively to Science that the boundaries of knowledge will
be rapidly extended. The present Board has been created on
the above idea. All the members are persons of ability, and
if we do not now learn a thing or two that is new about we-
tals, their strains and qualities, it will probably be because
nothing remains to be discovered. But our expectations of
the present Board are very exalted, and, as fruits of their
labors, we hope to chronicle many early, interesting, and ini.
portant discoveries.

-
SCIENTIFIC AND PRACTICAL INFORMATION.

THE PROPAGATION OF CELERY.

Celery is a native of Norway and Sweden, where it grows
near the edges of swamps. This plant is rarely cultivated as
it should be, hence the stunted specimens which appearin
our markets. A deop trench should first be dug, at the bot-
tom of which a layer of sticks of wood, say six Inches thick,
should be placed, a drain pipe being placed endwise upon
one or both ends of the layer. The sticks should bo then
covered with about a foot of rich mold, wherein the plants
should be set, in a row and about five inches apart. The
plants should be kept well watered, the water being supplied
through the drain pipes, so that, passing through the layer
of sticks, which serves as a conduit, the water is supplied to
the roots of the plant. In earthing up, care should be exer-
clsed 1o close the stems of the plant well togethor with the
hand, so that no mold can get between them. The earthiog
process should be performed sufficiently frequently to keep the
mold nearly level with the leaves of the outside stems. If
theso directions are carofully observed, the plant may be
grown at least four feet in length, and this without impair-
ing the flavor, which deterioration is commonly noticed in
overgrown vegetables and fruits.

PHOSPIIORUS CRYSTALS,
M. Blondlot announces that crystals of phosphorus may be
bo oblained by heating dry phosphorus in a sealed tube at
112° Fah. The phosphorus volatilizes and forms crystals on

the upper portion of the tube,
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This steamer is now about to commence her regalar traf.
fic between Bogland and Franco, and naval authorities will
soon have their doubtu ng to the success of Mr. Bessomer's
lavention resolved. Whatever be the fate of the ingenious
devies of the renowned inventor, there can be no doubt but
that the vessel is a magnificent experiment. The voysge in
about 22 m les in length; and steamers of 400 or 600 tans
tans burthen, and 800 or 400 horse power, have been bither.
; to found large enough for the traffic. But the Bessemer in
850 feet Yong and 40 feat brond, as large as many of the At.
lantic steamers, although her tunnage is somewhat Toss than,
her dimensions would indleate, owing to the low freeboard
at oach ond of the vessel, as shown in our first illustration,
| Her engines have already indicated 4,600 horse power, which
| aggrogato i divided between two pairs of paddle wheels,

4“!i] Evon if the suspended saloon does not answer all expectations,
1Y the new ship will be a great benefit to invalids, for she will
3 JW | shorten the time required for the passage to a little more
Lo L than one bour. Our second illustration shows the general

h appenrance of the deck of the steamer, with the promenade

‘ S on the topof the oscillating saloon,
! (l° At o recent meeting at the Institute of Naval Architects,
‘ London, n discussgion on this ghip took place; and Admiral
| Sir 8pencer Robinson stated that he was on board the Besse.
mor when she left Hull (where she was built), and the ship
. proved herself to be remarkably steady in a very heavy sea;
and Mr. J. Scott Russell stated that Mr. Reed, the designer
(who was present at the meeting), had succeeded in building
R a vessel of the maximum stability in a cross sea, besides en-
e T s 3 deavoring to gein an advantage by the use of the Bessemer
\ saloon. All the speakers complimented the designer on the
:}“ speed and behavior of his veesel, and anticipated very
i n quick travel in her, without regard to wind or weather, It
i was stated by Mr. Scott Russell that it is in contemplation,
by the French Government and the Northern Rallway of
ki 0 ' France, to construct a deep water harbor at Calais, and so
JIE ! ll.i : uvold the landing of passengers at half and low tides at the
3 long wooden jetties which traverse the great width of sand
that fringes the coast. This improvement would make a
saving of perhaps 15 or 20 minutes in the journey from Do-

ver to the Calais railway depot.

o

Mechanical Effccts of Light-~The Radlometer,

At a recent meeting of the Royal Society, at Burlington
House, Mr. William Crookes, F.R.S., read a paper detailing
his new digcoveries on the action of light, and illustrated his
remarks by experiments. It had long been supposed that no
direct mechanical effects could be produced when luminous
rays were allowed to fall upon one end of a most delicately
balanced lever arm suspended ¥ vaeuo; but the author of
the paper proved conclusively, by experiment, thst not only
heat, but also luminous rays, were capable of producing di-
rect mechanical effeets; so that, by the employment of a new
instrument (called by him a radiometer), it was as possible to
measure the intensity of the rays of light falling on it from
either side as it was to measare the rays of heat with a ther.
mometer,

The radiometer consists of four small pith disks, fixed
at the extremities of two crossed arms of straw, balanced up-
on a pivot at the point where the straws crosseach other, so
that they can spin round on the pivot. The pith disks at the
extremities of the four arms are white on oneside, and black-
ened with Jampblack on the other. The entire arrangement
18 inclosed in a glass bulb, from which the air is removed by
the aid of a Spreogel’s air pump, The disks and arms spun
round rapidly when submitted to the action of light, but
dark radiant heat had no effect on them. When submitted
to the action of light, from which 95 per cent of the heating
rays had been cut off, by means of the interposition of a
?} i plate of alum, the disks still rotated, though with siightly

u decreased velocity. Contrary to what might have been ex-
"‘ﬁ 3 1 1) pected, it was the blackened surface of the disks which was
. .,. i : repelled by light. In order to test Professor Osborne Rey-
) i i nolds' suggestion—that the effect of repulsion might be pro-
‘1 ;' slI il duced by residual vapor in the bulbs, and not directly by ra-
' g0 \ dintion—Mr. Crookes exhibited the same effects with a lever
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Fig. 1.-THE NEW SWINGING SALOON STEAMER BESSEMER.
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i il | arm of platinum, suspended by an arm of platinum, the
= — . ” H‘L ‘ whole of which had been heated to redness again and again,
e R, i, during thirty-six hours of exhaustion by the Sprengel pump,
: Sty \ so that it was difficult to suppose that any residual vapor,
il "“l : ' competent to produce the observed effects, remained in the
[
|

' : bulb.
l | 59 Mr. Crookes further stated that, in some refined experi-
i\l i i ments made by Dr. Balfour Stewart, at Kew Observatory,

& when rapid motion was obtained in eacue, radiation was ob-
‘ i ‘ el i | \ tained outside; while in Mr. Crookes' experiments radia-
i Al W] ,‘1 1 ‘ﬂ'llw "‘ tion was produced outside, and motion in the vacuum, so
L ke Heth "" J‘ that the experiments appearod to be the converse of one an-

b l. h J ) 'l‘n‘ othor, The lover arms used in some of the experiments

o ' ‘ Ul I ‘ ﬁh. ﬂ Tt were suspended upon single fibers of glass, so thin that,
AR ,tL,‘I‘ ! Ml !l e when one end of the fibers was held in the hand, the other

11 ;‘ ‘h"ﬂ" |l y portion would float about like a spider's thread, and usually
! 5 i, RN \ riso until it took a vertical position, The whole apparatus
| i o v ] y was of the most delicate description, and was made by Mr.

) )
i 5 = N
| i E’ i IT e S Gimingham.
, il | ]
i : \ ﬂu
ARl { 1' I
.‘ | | il ﬁl B
(Il el i 11 l have no unpleasant odor, and at 69° Fah,,should have a spe-
\ il i b' ‘ll cifio gravity not exceeding 0 804,0r not less than 0°705. When
il .ll I shakon with sulphuric weld diluted with its own bulk of
water, it should only color the acid a light yellow, becoming
itsolf lighter in color by the treatment. At 05° Fah.,it should
not burn when a light is applied,

— e ——— — —

PrrroLeuy Omw.—Good petrolenm should be colorless or
y light yellow, or with the faintest tinge of violet. It should
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 whe International Exhibitlon of 1876,

 English manufacturers have scarcoly done with the Vienna
b of 1873 before they are officially invited to take
~ part In a similar international demonstration in 1876. This
‘ however, the scene shifta from the old world to the
new—from Vienna to Philadelphin—tho actual raison d'@re
of the exhibition being to colebrate the hundredth anniver.
sary of Amorican independence, For this purpose, n large
part of Fairmount Park, one of the boasts of Philadelphis,
has been allotted, and since many months engineers and con.
tractors have been pushing on the work with untiring energy ;
for although a year has yot to pass before the exhibition
opens, unceasing labor will be necessary to complote the
taxk.

Wae shall in due time publish full drawings of the designa
and construction of the various buildings, but we may take
this opportunity of giving some idea of the seale of the
exhibition, Thero will be five main structares—the Indus.
trial Hall, the Machinery Hall, the Art Gallery, the Horti-
cultural Pavilion, and the Agricultural Hall. Besides theso,
there will of course be the numberless smaller buildings in
the park, which will spring up of necessity in all directions.

The main building is constracted chiofly of iron and glass,
and in i1s gonernl design bears a marked resemblance to the
Great Exhibition of 1851, It lies about due cast and west,
and covers a roctangular area 1,880 foet by 404 feet in width,
The greater part of this large building is only of one story,
the hight being 70 feet. At the corners are four towers 75
foot high, and in the center of the building the roof, for the
spaco of 184 feot square, is raised, and at each corner is
placed a tower 120 feet high. The total areas of this build

ing are as follow:

Acros,
CORBEBOOT + oo % Sotns o n sanb SENE TV SIS 64 2002
Ingallories.....ccoovneiecarncanarronans 0'85
TR ROWERE: oo an s s viklobs wab FoaVasA Nale s s 060
2147

In the direction of its length, the building is divided into
seven parts. In the center is a main avenue 120 feet wide and
1,882 feet long; on either side is an nisle 48 feet in width,
then two more avenues each of 100 feet, and between them
and the wall of the building on each side are two other aisles
of 24 feet. Three transepts of the same width, and divided
in the same way, break up this enormous hall, and destroy
the monotony of a long, unbroken roof line.

The Machinery Hall is also on a grand scale, but neither
its design nor constraction call for special remark here. It
is 1,402 feet long and 300 feet wide, with an annexe 208 feet
by 210 feet, and the area covered is 12'82 acres, the available
floor space being 14 acres, inclading the galleries. This
building is divided into two main avenues, each 90 feet wide,
with a central aisle, and one on each side, all 60 feet wide,
In the center is a transept 90 feet wide. The annexe already
mentioned is to be devoted to the exhibition of hydraulic
machinery.

The Art Gallery resembles somewhat in general design the
corresponding building at Vienna. It is built of granite,
iron, and glass, so as to be practically fireproof. It is 365 feet
long, 210 feet wide, and 71 feet in hight.

The Horticultaral Building is a large and elegant struc.
ture of glass aod iron, 383 feet long, 193 feet wide, and 72
foet high. The Agricultural Hall is also of great dimensions,
and of some little architectural pretensions. The materials
employed are wood and glass. The general plan consists of
a long nave crossed by three transepts, and the leading archi-
tectural festure is s Gothic Howe truss. The nave is 820 feet
long and 125 feet wide. The central transept is 100 feet in
width, and the outside ones 80 feet, the hight being about 75
feet.

Such is 8 very general outline of the exhibition buildings,
which, covering an area of about 50 acres, will be opened in
Philadelphia in May, 1876, and to which English manufse-
turers are invited to come with their exhibits. It should be
mentioned thst it is not a government undertaking, but sim-
ply a public enterprise, to which, however, the government
has lent its support by a payment of some $200,000, The
responnibility of fallure or succe:s rests, therefore, with the
promoters; but we believe we may say with certainty that
American public spirit will carry through the exhibition to
s triumphant conclusion, even if a pecuniary loss should be
sustained. With this matter, however, we have little to do,
Dut it is 8 question of parsmount importance whether there
exist sufficient inducements to English manufacturers to en.
courage them to come forward as they have done at previous
foreign international exhibitions, or whother the probable
dissdvantages aro too certain to justify their incurring the
large expense and great trouble which must inevitably attend
the representation of British industry,

It must be evident at unce that the disadvantages, if not
many, are st least serions. The distance to be traversed, and
the cost attendant upon the transport of goods, are of them-

selyes sufficient reasons to discourage many, and we think it
% 10 bo regretted that the Eoglish Commission can offer no
facilitles for free transport under government aid, sach s
will doubtless be afforded by some forelgn governments,
But the most serlous objection I8 found In the existence of

the probibitive import duties, which rule in the [nited
Htates, and which effectually check competition of foreign
with native manufectures in many branches of industry,
Again, the Eoglish manufacturer foars, and doubtless hiy
have some good foundation, that any specinl merity
by the objects he exhibita will, unless protocted
by patent right, or by secret of production, bo copied or im-
upon by some sppreciative American competitor,
objoctions must weigh most powerfully with s large

Scientific American,

number of manufacturers, and espocially with those who
would, under more favorable conditions, erowd the space
allotted to the British section in the Machinery Hall.

Oo the other hand, the Philadelplia Exhibition offers
strong inducements Lo exhibitors, above all to some of & cer-
taln class. The facilities afforded by the United States
patent law have boen taken advantage of by a large number
of inventors, who, having thus secured their inventions, have
overy reason for gaining as much publicity as possible, and
may do so, not only without fear that they will bo grossly
pirated, as was the case in the Paris and Vienns Exhibitions,
but with the certainty that, if the invention is of such a na-
ture as to create a demand in the United States, they will be
able to make advantageous arrangoments during the period
of the exhibition, either for the sale of their American
patents, or for the granting of liconses under them, British
oxhibitors will also be dealing with an Eoglish-speaking, ap-
prociative nation, always eager to adopt anything o
promise.

Another powerful inducement is found In the fact that
English manufacturers will not contribute their exhibits
only for the inspection of United States visitors. For n long
while past Amorican manufacturers have boon pushing their
trade with great success in the varlous countries of South
America, and these countries will look with intorest to the
Philadelphin Exhibition as & means for making them better
ncquainted with the United States markot, If English ex.
hibitors refrain from contributing, they will lose the oppor-
tunity thus afforded of entering into direct and profitable
competition, as the objection of prohibitive tariffs does not
apply in this connection, and Eoglish mnkers can far out:
strip those of the United States in poiot of price.

In all branches of the industrial arts, Eoglish exhibitors
have strong reasons for being prosent, because not only can
the producer in this country compete even in the face of the
high duties, but the people of the United States, while they
possess keen appreciation of the beauty of form and material,
are not able either to originate,or even 1o imitate, high class
productions of this nature. That this fact is well known
amongst manufacturers is evidenced by the numerons and
extensive applications for space in the Industrial Hall made
to the English commission. The area originally allotted to
Great Britain and her colonies in the building was 46,000
square feet, and already the applications have exceeded a
space of 60,000 square feet for the United Kingdom alone,
while Canada demands 30,000 feet, and all the remainder of
our colonies have yet to be provided for. These applications,
moreover, do not inclade those for hanging exhibits, and for
these 27,000 square feet for carpets alone have been applied
for. These facts indicate that in the Industrial Hall, at all
events, this country will be powerfully represented.
Regarded from a higher point of view than that of imme-
diate trade benefit, it may be urged that a powerful and con-
certed nction on the part of British manufacturers may do
much townrds breaking down the barriers existing in the
channels of free trade with the United States. No better
way of appealing to the people of that country in favor of
this object could be found than by thus convincing them of
the cheap producing power of Eogland; but we think that
the chances of success are too remote to encourage our manu-
facturers into such united action.

Fortunately English exhibitors will have facilities for

bringing forcibly under the notice of the American public
the difference in cost between free goods and those subjected
to existing duty, by marking on each exhibit the actual price,
and that made necessary through protective policy.
Judging from present appearances, we believe that the
space in the Industrial Building allotted to this country will
be crowded to excess, while that in the Machinary Hall will
be but scantily filled. The Agricultural Building will, as
we gather from (in our opinion) the somewhat premature
announcement of the English agricaltural engineers, be left
without any exlubits of machines and implements belonging
to this class,and we fear that but little space will be required
in the picture galleries for English paintings or statuary.

Upon one all important point English exhibitors have good
reason to congratulate themselves. The government has
wisely placed at the head of the British commission the man
who, of all others, is best suited for the position, and in
whom those who had to do with the Vienna Exhibition have
learned to place perfect confidence. Mr. Philip C. Owen will
find, we feel sure, a far less onerous and ungrateful task
before him than that of 1873, and the liberal grant made by
our Government will enable him to render more assistance
to exhibitors, and to carry through his work in such a Way
as to reflect credit upon the country and himself.—Engineer-
ing.

Purification of Metals by Filtration,

If the substance of which a filter is composed has no at-
traction for the particles of the lignid to bo filtered—that is,
Is not wetted by it—the interstices of the filter do not act like
capillary tubes, and the liquid will not pass through. Mer-
cury will not run through a very fine slove of iron or copper
wire unless the wire be amslgamated; and if this be done,
although the meshes be very fine, the mereury will pass
through easily, while any pleces of iron, copper, or amalgam
will be rotained on the filtor,

Lampndius, formerly Professor of Motallurgy at I-‘rcibcrg,
Goermany, has attempted to mako use of this principle in
purifying the easily fusible motals, and with what success
the following will show: Tinned shoot iron,as thin as paper,
was cut into strips six inches long and four inches wide
Five hundred of these wero placed faco to face and fllstunu(i

in an iron frame, with wedges driven in to bring them clogely
togethier. This frame was lutod into the bottom of & gmphll:s

[June 5, 1875.

Some impure Bohemian tin was molted in another

erucible.
erucible, and allowed to cool until erystals began to form on

the surface, when it was dipped into the filtering crucible.
The tin, which was still fluid, ran through almost chemically
pure,while a pasty magma romnined on the filter, which con-
tainod iron, arsenic, and copper chemically combined with

fron. .

ASTRONOMICAL NOTES.
OpsERVATORY OF VAssAR COLLROR,

For the computations of the following notes (which are

approximate only) and for most of the observations, | am

indebted to students, MM,

Positions of Planects for June, 1875,
Mereury.

. und sots at Oh. 15m. in the evening. It isatits greatest

On the 1st of June, Mercury rises at Gh. 53m. in the morn.

elongation, east, on the 9th, and should be looked for after
gunset, north of the point at which the sun disappears. On

the 80th, Mercury rises at Gh, 32m, A. M., and sets at Th.
Gim, P, M.
Vonus,

Vonus in seon in the morning, rising on the 1st at 8h. Sm.,
and setting in the afternoon at 4h, 46m. On the 30th Venus
rises at 2h. 47m. A. M., and sets at 5h, 48m. P. M.

Mars.

Mary risos on the 1st at 9h. 17m. P. M., and sets the next
morning near 6 o’clock. On the 80th Mars rises near 7 P.M.,
and sotg at 8h, 11m. the next morning.

According to the Nautical Almanae, Mars occults or hides
from our view the star = Sagitariv on the 30th, at 1 in the
morning. As Mars passes themeridian at 11 P, M. it will be
in the southwest, when the occultation occurs, and, as its
greatest hight above the horizon is but 204° (in this Iatitude),
it will not be very conspicuous; but the star is of the fifth
magnitude, and a telescope of small power will show the
phenomenon,

Jupiter,

Jupiter rises on the 1st at 3h. 11m. P. M., and sets at 2h.
17m. the next morning. On the 80th, Jupiter rises at 1h.
16m. P, M,, and sets at Oh. 22m, the next morning.

On the 19th of June two of Jupiter's satellites will disap-
pear by coming in front of the planet, and one by going be-
hind the planet; so that for two hours a telescope (unless it
be & powerful one) will show but one of the moons, and that
the fourth, or the satellite farthest from the planet. 4

Saturn.

Saturn rises on the 1st just after midnight, and sets at 10h.
20m,A. M. the next day. On the 80th,Saturn rises at 10h.9m.,
P.M.,and sets at 8h. 24m. the next morning. The best time to
look at Saturn is between 8 A. M. and 4 A. M., when it is
about 84° in altitnde and near the meridian.

Uranus.

Uranus rises on the 1st at 9h. 12m. A. M., and sets at 11h,
25m. P. M. On the 30th, Uranus rises at Th.25m. A. M., and
sets at Oh. 35m. P. M. E

2 Neptune,

Neptune can be seen to be a planet only by the use of the
best telescopes, and at present is above the horizon almost
wholly in daylight, so that it is useless to attempt observa-
tions.

Sun Spots.

The report is from April 20 to May 18 inclusive. The pic.
ture of April 20 shows, near the western limb, the pair of
spots mentioned in the last report, one still distinct, the other
divided intotwo smaller ones. On April 4 this group was
seen on the very edge, while a small spot appeared, coming
on. In the photographs of April 23 and 24, no spot is seen.
On April 20 a large group, consisting of penumbra contain-
ing several spots and closely followed by two small ones, ap-
peared coming on, while near the center of the disk was an-
other small pair. The pictures of April 30, May 2, and May
3 show a change of motion and position of spots in the pen-
umbra, independent of the motion scross the disk.

Photographing was interrupted from May 8 to May 11 by
clouds; and since that time till to-day, May 18, no spots have
been visible with a glass of 2} inchesaperture.

Palnt.

At a recent meeting of the Society of Enginecrs, a paper
by Mr. Ernest Spon on “ The Use of Paint as an Engineer.
ing Material ” was read. The suthor, in the first place, con-
sidered the necessity for the use of paint, and then noticed
the composition and characteristics of the pigments usually
employed by engineers. White lead, he observed, should be
of good quality, and unmixed with substances which may
impair its brightness. It is usually adulteratod with chalk,
sulphate of lead, and sulphate of baryta, the Iatter being the
least objectionable. Zine white s not so objectionable as
white lead, but is dry under the brush and takes longer in
completely drying. Red lead is durable and dries well; but
ghould chemical action commence, it blisters and is reduced
to the metallic condition. Antimony vermilion was sug-
gested by tho author asa substitute for red lead, and its
qualitics enlarged upon. Black paints from the residual
products of conl und shale oil manufacture, and oxide of iron
paints, are gonerally used for fron work, for which purpose
they aro poouliarly suited. Allusion was also made to antis

corrosive paints, and to those containing silica. Referring

to the olls used in painting, the author stated that linseed

oil was by far the most important, and that its characteris.
ties dosorved careful study, It improves greatly by age, and
ought to be kept at least six months after it has been ex-
pressod before being used.

It may be made a dryer by sime
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ply boiling, or by tho addition of certain foreign substances.
Nut oil and poppy oil are far inforior in strength, tenacity,
and drying qualities to losoed oil, and are used to adulterato
the Iatter, The author noticed the dryers cmployed, and
alludod to the propertios and means of testing the purity of
spirits of turpentine. He then dwelt at length upon the
mixing and practioal applieation of paint to new and old
woodwork, the progervation of cast fron by means of Dr,
Smith's piteh bath, and the cleansing, painting, and care of
wrought iron structures, Ho stated that, when used under
proper supervision, no better protection could be found for
iron structures than akide of iron paints. He coneluded by
pbserving that the real value of any paint depended entirely
upon the quality of the oll, the quality and composition of
the pigment, and the care bestowed on the manufacture;
and that the superiority of most esteemed paints was due to
these causes rather than to any unknown process or materinl
employed in their proparation,
-
PRAOTICAL MECHANISM.

DY JOSHUA ROSE,

Numsen XX1V.

HAND TURNING—FINISHING TOOLS,
The tool shown in fig, 78 is an excellent one for finish.

Fy.?& #

ing wrought iron or steel; it must, however, always be used
with water, and should be hardened right out at and near
the cutting edge, A.

For cutting out a round corner, a round-nosed too1,such as
shown in Fig. 74,is the most effective ; it will either rough out

2

T0R VIEW

SIDE VIEW
or finish, and may be used with or without water, but it is
always preferable to use water for finishing wrought iron
and steel. A is the cutting edge, and B, the heel of the
tool. This is a sample of a large class, applicable to steel
and wrought iron, the metal behind the cutting edge being
ground away so s to give to the latter the keenness or rake
necessary to enable it to cut freely, and the metal behind

the heel being ground away to enable it to grip the rest
firmly.

T

CUTTING A THREAD.
Our next operation will be to cut a thread upon an iron

bolt, supposing it to be roughed out according to the in-
structions already given. The tools necessary for this pur.
pose are a graver or V tool, with which to start the thread,
and a chaser, with which to cut the thread after it is once

started. Fig. 75 presents a V tool, A being the cutting point.

1:1'7.75. g
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TOP VIEW

and B, the heel. To start the thread, the Iathe should be
run at s fast speed ; and the heel of the tool being pressed
firmly to the face of the lathe rest, the handle of the tool
must be twisted from right to left at the same time
as It is moved bodily from the left to the right, the move-
ment being similar to that already described for the
graver, save that it must be performed more rapidly. It is
in fact the relative quickness with which these combined
movements are performed which will determine the pitch of
the thread. The nee of the work after striking the
liread will be as shown in Fig. 76, A being the work, and

.76,

B, a fino groove cut upon it by the V tool; from which it
will be observed that the judgment alone must bo depended
upon to gage the speed of the movement of the tool necessnry
to cut the fine groove, B, which must be the samo width
from one groove to the next as i the chaser from the point
of one tooth to the point of the next.

The reason for ranning the lathe at a comparatively fast
spoed is that the tool Is then less likely to be checked in its
movement by & seam or hard place in the motal of the bolt,
and that,even if the motal is soft and uniform in its texture,
it ix easlor to move the tool at a regulsr speed than it would
De if the lathe ran comparatively xlowly.

If the tool is moved irregularly or becomes chocked in i"l
forward movemeont, the thread will become *‘drunken,”
that s, it will not move forward at & uniform speed ; and if
the thread is drunken when it is started, the chaser will not

__}ticutiﬁt American,

only fall W rectify it, bu
part of the iron either 1y

LA the dranken part occurs in a
arder or softer than the rest of the
mutal, the thread will bocome more drunken as the claser
prococds, It is profurable, therefore, if the thread s not
started traly, to try aguin, and, if thero is not sufficlent
motal to permit of the starting groove first struck belng
turnod out,to mako another further nlong the bolt. It takes
much time and pationce to learn to striko the requisite piteh
at the first trial; and it is therefore roquisite for & beginner
toleave tho end of the work larger in diametor than the re-
quired finished sizeo, as shown in Fig. 70, 80 as to have metal
sufficient to turn out the first few starting grooves, should
they not be true or of the correct pitch. 1f, however, a cor-
rect starting groove Is struck at the first attempt, the chaser
may be applied sufficiently to cut the thread down to and
along the body of the bolt ; then the projection may be turned
down with the graver to the required size, and the chasing
proceeded with,

Aftor the thread is struck, and before tho chaser is ap-
plied to it, the top fuce of the rest should be lightly filed to
remoye any burrs which may have beon made by the heel of
the V tool or graver; or such burrs, by checking the even
movement of the chaser, will cause it to make the thread
drunken. Where the length of the thread torminates,a Lollow
curved groove should bo cut, its depth being even with the
bottom of the thread ; the objeet of this groove is to give the
chaser clearance, and to enable you to cut the thread parallel
from end to end and not to leave the last thread or two
Iarger in dinmeter than the rest.  Another object is to pre-
vent the front tooth of the chaser from ripping in and break-
Ing off, ns it would be very apt to do in the absence of the
groove.

TO MAKE A UHASER.

Chasers are cut from a hub, that is to say, a cutter formed
by cutting a thread upon a piece of round steel, and then
forming a cutting edge by cutting a series of grooves along
the length of the hub, These grooves shonld be V-shaped,
the cutting side of the groove having its face pointing towards
the center of the hub, us shown in Fig. 78. Hubs should be
tempered to a brown color. A chaser is made from & piece of
flat steel whose width and thickness increases with the pitch
of the thread ; the following proportions will, however, be
found correct:

Number of threads Number of teeth in Thickness of

per lnch the chaser the ¢ T

24 to 20 12 to 14 14 inch
18 “14 10 5-16 «
13«8 9to 6 5-16
6 4 7“6 38 "

The end faco of the chaser should be filed level and at an
angle with both the top face and the front edge of the steel,
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as shown in Fig. 77, the edge, A, being rounded off so that it
shall not strike against any burr upon the face of the rest,
and thus be retarded in its forward movement while being
cut. The hub is then driven in the lathe between the cen
ters, the chaser being held in a handle sufficiently long to
enable the operator to hold it with one hand, and press the
shoulder against the end so as to force the end of the chaser
against the hub, which will of itself carry the chaser along
the rest. The position in which the chaser should be held is
shown in Fig, 78, A being the hub, and B, the chaser, from

which it will bo seon that the chaser is held upside down
while it is belng cut, the cutting face resting upon the lathe
rest,  After the chaser hns passed once down the hub,special
attention should be paid as to whether the front tooth will
become n full one; if not, the marks cut by the hub should
be filed out again, and a new trial essayed. It must be borne

L

{n mind that, the chaser-boing held upside down, the back
tooth, while cutting the chaser, becomes the front one when
tho chaser Is roversed and ready for use. The hub should
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bo run at & comparatively slow speed, and kept fresly sup-
plied with oil, it being an expensive tool to make, and this
mothod of using proserves it. In Fig. 79, A is a chaser
whose front tooth i not & full one; B ix & chaser with a full
front tooth ; and C in of the same form ns A, when it Is, as
fur an possible, corrected,

The cutting aperation of the hub upon the chaser iy con-
tinued until the thresd upon the Iatter is cut full, when It is
taken 10 the vise and filed as shown in Fig. 80, A belog the

Fig.80.
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chasor as it loaves the hub, and B, as it appears after having
the edge, C, and corner, D, rounded off.

The angles of the end face of the chaser to the top and odge
faces of the body of the steel, and the uses thereof, are made
apparent in Fig. 81, in which A is a top, and B, & side view of
a chinsor when in operation, C being, in each case, the work.
From this it will be observed that the angle in the direction
of tho thickness gives rake 1o the teeth, while the angle in
the direction of the breadth serves to keep the front side of
the chaser from coming into contact with the head, shoulder,
or other projoction of the work. In the absence of a hub, &
chaser may be made by cutting a slot in a blank nut, fasten-
ing the end of the chaser in the slot, and tapping the hole,

The difference in shape between a chaser for use on wrought
iron, as shown in Fig. 81, and steel, and one for use on cast

.

iron, brass, or other soft metal, is shown in Fig. 82,

The difference consists in making the teéth less keen, by
beveling off the top face and cutting the teegh less hollow in
their length. The latter object is obtained by moving the
handle, in which the chaser is fixed, up and down while the
hub is cutting it.

The lathe rest should be so adjusted that the chaser teeth
cut above the horizontal center of the work. The teeth of
the chaser should fit the thread on the bolt along all thely
length when the body of the chaser is horizontal, and then
the least raising of the handle end of the chaser will present
the teeth to the work in position to cut, while the teeth
behind the cutting edge will fit the thread, being cut suffi}
ciently close to form a guide to steady the chaser. This
method of using will not only keep the thread true, but will
preserve the cutting edgg of the chaser. If a chaser has top
rake, as shown in Fig. S, and the handle end is held too
high and so that the back of the teeth are clear of the
thread, it will cut a thread deeper than are its own teeth;
if, on *he other hand, the top face is beveled off, as shown in
Fig.82, and the handle is held too high, it will cut a thread

Lo S

shallower than are the chaser teeth.

The proper temper for the teeth is & deep brown, or, for
unusually hard metal, a straw color. For chasing wrought
iron, the lathe may be ran so that the teeth will perform
about 40 feet, for steel about 3C feet, for cast iron 50 feet,
and for brass about 80 feet, of cutting per minute.

France and the Centennial Exposition,

Wo printed lust woek an extracy from The Engineer's re-
cent editorial on the Philadelphia Centennial, in which the
general disinclination of English manufacturers of agricul.
tural and other machinery was especially mentioned, and
ascribed to the high duty which is charged in this eountry
on the entry of such products. The same objection Is now
being urged in France to the contributions of French manu.
facturers. M, Herman La Chapelle, one of the largest on.
gine builders of Paris, publishes a long letter in the Mond:
teur Industriel Belge, in which he strongly condemns the
prohibitory nature of American duties, and points out that,
with the exception of wines, silks, and works of art, of
which France has almost & monopoly, it is useless 1o exhibit
the principal industrial products of that country,

—®
Staxarures made with a lead pencil are good in Inw
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IMPROVED BELT-GEARED COTTON PRESS. %a
The Improved cotton press herewith illustrated Is driven
by a belt in the same manner as o gin stand or mill, It i
pot necossary either to stop or slacken the speed of the
driving shaft to reverse the motion of the scrow, while the
belt always rans in the same direction. The general con-
struction of the appamtus is strong and durable,
and it has withstood the strain of making bales
yanging as high as 610 Ibs. without breakage. The
machine has now been in use for three seasons,
giving, as we are informed, uniform satisfaction.
The simple arrangement of the working parts will
be understood from the details shown in Fig. 2, in
eonnection with the perspective view of tho same
n Fig. 1.

The driving pulley, A, Fig. 1, always runs to the
right, and at the opposite end of its shaft is secured
& wooden friction pulley, B. The latter works in
tae space between the two rims, Cand D, of a larger
palley, Fig. 2, which is attached to the end of &
saaft or piuion, on which rotates the bevel gear, E,
and so turos the seréw, thus ralsing or lowering the
follower, F, Fig. 1. G, Fig. 2,18 a lever which
moves the sliding journal box, in which the end of
the shaft-carrying pulley, B, is supported either to
the right or left, =o that the friction pulley is thus
brought into contact with either rim, C or D, and,
eagaging with either, gives motion in one or the
other direction to the double rim wheel, There is
safficient space between the rims to allow pulley, B,
to run idle, by not engaging with either rim, when
the operator so desires.

When pressing the bale, tho friction pulley is
caused to work against the rim, C, turning the Intter
in the same direction as its own motion, and thus »
running the screw up slowly and with the full pow-
or. Tocarry the screw down, the friction pulley is
moved over to engsge with the rim, D, through
which it obviously imparts a quick lowering motion
to the screw.

The press is guaranteed by the manufacturer to
make a bale weighing 500 1bs. The screw is of
solid wrought iron, having a pitch of 2 inches. The
driving pulley, traveling at 350 revolutions, will
run up the screw at the rate of 20 inches per mi-
nute. The total weight of the machine is from 8,500
to 4,000 1bs.

Patented April 20, 1873. For further particulars address

the manufacturer, Mr. H. Dudley Coleman, 12 Union street,
New Orleans, La.

NEW SHARPENING INSTRUMENT.
The utility of thisinvention, shown in ourillustration, isso

Fia. 1.
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Scientific American,

(June s, 1875,

kni‘e, until worked into a stats of actual feroeity doubly in-
tensitied by the pangs of hunger and a large number to carve
for, know that a good stecl, which will stay in respectable
condition and not wear smooth in a fortnight, Is something
very akin to a treasure, Therefore, when we introduce an
ornamental implement which will sharpen knives at & mere

P i

SIMMONS' BELT GEARED COTTON PRESS,

touch, which pulls out skewers, cuts cork wires, and which
has a convenient corkscrew hidden away in its handle, al-
ways at hand at the right time and in the right place, we feel
we are doing a large portion of the community a service.

The device shown herewith does all this, The implement
consists of six blades of a very hard and tough steel, one of
which is shown in No. 4, Fig. 2, which are grouped together
ratially, as represented in Fig.
1, around a central rod, No. 5,
Fig.2. The ends of these blades
are secured in a socket, No. 8,
Fig. 2, and by a suitable screw
they are heid tightly in place
The handle, No. 1, Fig. 2, is
hollow, and is made of polished
corrugated metal. It incloses
a corkscrew, No. 2, Fig. 2, and
holds the same by screwing
upon & thread formed on the
bolster. Atthe end of the steel
portion is a short knife for
cutting cork wires; and just
inside the bladea notch is made
which affords a ready means
for grasping and extracting
skewers,

The arrangement of radial
blades is entirely novel andis
very effective in use. Though
especially designed for fami
ly use, the device is suited for sharpening the largest knives,

It is the subject of several patents obtained in this coun-
try and in Europo through the Scientific American Patent
Agency. For further particulars address the manufacturers,
the Radial Steel Company, 221 Pearl street, New York city.
[See advertisement on another page.]
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IMPROVED BUCKET EAR.
Mr. James D. Field, of Blue Rapids, Marshall county, Kan

and not liable to catch in clothes; that it is strong, and can-
not be readily broken off, and that itis choap and easity mads,
It consists of a continuous pieca of sheet metal, as shown in
Fig. 1, which is folded as indicated by the dotted lines, so
that a central rib is formed upon it. The rib is then perfo-
rated to receive the bail, and the side plate is similarly plereed
for the admission of the screws which attach the
appliance to the bucket, The completed ear in po.
sition is represented in Fig 2. Further particu-
lars may be obtained by addressing the inventor as

above,

) A
IMPROVED HYDRANT.

The advantage offered by the improved hydrant or
stroet washer illustrated herewith is that the valve
may be reached for repairs or clearing without ne-
cessitating the digging-up of the ground. To this
end the entire interior mechanism may be lifted bod-
ily out of the hydrant, so that the outer casing, when
once placed, remains a fixture. The invention is re-
presented in perspective in Fig. 1, and in section in
Fig. 2. In the latter engraving, A is the outer cas-
ing which is set in the ground; B is an inner tube
secured in said casing by a screw-threaded enlarged
portion at C. Through this tube runs a rod which
terminates below in a valve carrier, D, which is ar-
ranged to slide in a eylinder, which proje :ts into the
valve chamber, forming the seat of the valve, E,
attached to said carrier. The inlet pipe screws into
n branch of the valve chamber. The upper ex-
tremity of the rod is surrounded by a spiral spring,
I, which raises it upward, and so keeps the valve
pressed firmly against its seat, a packing ring lo-
cated on the valve rendering the joint tight. Just
abovo the end of the rod, the handle, G, is pivoted,
so that, by pressing down thereon, the rod 18 de-
pressed against the action of the spring, the valve
opened, and the water allowed egress up to the exit
faucot. The valve cylinder has a vent, H, through
which the waste water can pass into the exterior
casing, the screwed bottom piece, I, having an open-
ing which permits leakage into the ground. The
screw ring, C, is the sole means of confining the
valve cylinder to its place on the chest; so that
when nccess is to be had to the valve, it is only ne-
cesgary to detach the nozzle, remove the cap and
operating shaft, and then, by unscrewing the ring,
lift out the interior apparatus.

Patented November 8, 1874, by Mr. B. E. Lehman, of
Bethlehem, Pa., to whom inquiries for further inforn.ation

sas, Iy the inventor of an improved bucket ear, herowith il-
lustrated, which was patented March 16, 1875, through the

may be nddressed ; also to the MoNab and Harlin Manufsotur.

self.evident that any deseription is hardly necossary. Those | Bclentific American Patent Agency,

who have straggled over s piece of st sl et Ihe advantages claimed | ing Company, 56 Jolin street New York, sole agents for New

outof the way of cover and bail | York and the Eastern States,
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right, thus admitting a steady stream of water to the boiler,

The convicts then uncoupled the locomotive, which, as the

Srientific American,

THE FATAL BALLOON ASCENSION. Ho noted that the fire was very low; and trusting that the
The story of the fatal balloon ascension in France, In convicts knew nothing of machinery, he seized hig pump
which two of the most darlng of living neronnuts, Croce-  handle and, as he leaped from the enb, turned it far to tho

Spinelli nand Sivel, lost their
lives through suffocation in the
highly rarefied air of the upper
atmospheric regions, is told in
detail by the survivor of the
party, M, Gaston Tissandier, in
La Nature, the journal edited
by him. We have already given
the main facts of this disastrous
affair, but the following in ad-
dition thereto will also be found
of Interest. We extract from
the periodical above named the
epgravings given herewith, one
of which represents the acro-
nauts and their apparatus as dis-
posed in the car of the balloon.
Tissandier is shown noting the
barometer indications, Croce is
seated on the right, and Is in-
haling oxygen, and Sivel is about
cutting loose the bags of ballast.
The time chosen is after the bal-
Joon had mounted to a hight of
over 238,000 feer, and a sense
of faintness and oppression was
already stealing over the occu-
pants of the car. The tempera-
tare was about 14° above zero,
Fab., Sivel, who had relapsed
into a kind of stupor, suddenly
awoke, and turniog to Tissan-
dier acked the altvitude; the bal.
loon had nexrly reached 24,000
feet, Then he cnt loose the
bags of ballast, and this uction
is the last remembrance which
M. Tissandier possesses of the
course of events nuntil he awoke
and found his companions dead.

The small balloons shown just
asbove the car coniained a mix-
ture of air and oxygen (70 per
cent of the latter gas) which the
aeronauts inhsled until sudden-
ly overcome. The reservoir
hanging outside of the car is an
agpirator for forcing air through
tabes filled with caustic potash,
which air was subsequestly
tested for carbonic acid.

The temperature of the sir, as
the balloon ascenced, w:g care-
fully measured, up to the time
when the observers succombed.
At the surface of the earth it was 57° Fah. By the timean
aititude of 20,000 feet was reached, about 50 minutes inter-
vening, the mercury had fallen to 32°; the last indication
noted, two hours after starting, and when the balloon was
28,680 feet bigh, showed 13°8° above zero, Fah. During this
period the temperature of the gas within the nerostat wos
constantly noted ; *his reached 73'4°, when the mercury out-
slde marked but 28°, and remained at that point. This fact
accounts for the rapid ascension of the balloon in the upper
rogions, and its precipitous descent after sinking into the
denser atmosphere,

We remarked in our previons article that the registering
barometers, which were to be opened by the French Society,
and which fortanately remained intact during the fall of the
car, would show how high the balloon ascended aftor the
neronauts became insensible and before it began its down-
ward course, These have been examined, and show that the
lowest pressure corresponded to about 10°8 inches of mercu-
ry, which indicates a bight of a little over 27,600 feot,
From this point the balloon began to descend, fulling swift-
ly 1o 20,500 foet. Here the aeronnuts revived, and then cut
away the aspirator and threw overboard more ballust, caus-
ing the balloon to rise once more to the same high altitude,
and insensibility again to supervene, The trock of thoe
air ship forms n gigantic M, the ends about 150 miles
upart,

In the smallor illustration, Fig. 2, are represented Sivel's
sounding balloons, by menns of which he rocognized the
presence of currents of air above or below. A rod, thirty
foet long, was projected from the car and held in equili
brium by the upper balloon, which wax 10 feet in dinmoter,
and which was filled with gas., This was attached to a rope
8,000 feet long and allowed to ascend that distance above the
car. The other small balloon was filled with air, and, being
st'ached to a line of similar length, fell that far below. Mr
Donaldson uses an arrangement similar to this, kites belng
substituted, however, for the balloons.

Piracy on « Rallroad,

Presence of mind at the right time averted the possibility
of a serions disaster on the Hudson River railroad, recently.
Five convicts managed to broak nway from the working gang
at Bing Bing prison, und, reachiog the railroad track, gud-
denly Jumped Into the cab of o freight engine which, at the
thme, was slowly draggiog n heavily loaded train. Prosent
ing revolvers at the heads of the engineer and firoman, thoy
ordered both men to alight. The engineer, unablo to reach
sny heavy tools to fight the intruders, resorted to sirategy.
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9 —8IVEL'S SOUNDING BALLOONS,

stenm gage stood at 200 1bs,, leaped forward with a jerk.
As 9000 83 the pumps began to
operate, the water worked into
the cylinders, and, in & few se-
conds, the head of one blew off,
thus, of course, greatly re-
tarding the speed of the ma-
chine,

Meanwhile a telegram had
been sent t0 Superintendent
Toncey, at the Now York offics,
announcing the capture, Prompt
actlon was necessary, as a lnco-
motive, tearing over the linein
utter defiance of time tables
and trains ahead, was a danger.
ous intruder and liable to work
considerable damage at stations
and crossings. Recollecting
that near Tarrytown there is a
switch which runs paralle] with
the main track for a long dis.
tance and then abruptly ends in
the river, Mr. Toucey, withont
an instant’s hesitation, sent to
the Tarrvtown station master
an order ‘‘to open the west
switch and throw No. 89 into
the river.” The astonished of-
ficial, slthough hardly crediting
his senses, nevertheless pre-
pared to obey the command
He threw cpen the switch and
locked it, and then stood calm-
ly by, watching the cloud of
steam up the track get bigger,
and waiting for £20,000 worth
of engine te go plunging, with
whatever train might be behind
it, down to the bottom of the
Hudson.

Another explosion occurred,
however, which saved the lives
of the convicts and the de-
struction of the engine. The
Jocomotive was within & mile
of the switch when the other
cylinder head was blown ouf.
The machinery stopped, and
the convicts, leaping out, took
to the woods. The engineer,
who had been running after his
locomotive, well knowing that
she could not travel very far,
soon reached her, and, jurapiog
into the cab, in a few seconds
had the fire out, and the steam down.

While the prison officials should be held to a strict ac-
count for the fact of the escape of the convicts and of their
being possessed of arms, the railroad people are entitled to
much credit for their part in the affair. And this is equally
due to the engineer for his presence of mind, to Superinten-
dent Toucey for his prempt application of an heroic remedy,
and to the station master at Tarrytown for his implicit obe-
dience to an order which the majority of men would have
hesitated over or have refused to obey without explanation

Steam Launches for Yachts,

A miniatare steam launch, only 14 feet long by 4 feet 8
inches beam, has just been built by Messrs. Edwards and
Symes, of Cubitt Town, Eng., as a tender to a salling yaolit
for use on the fiords of Norway, The boat is to be carried
at the ordinary davits, and it has, therefore, been made as
light as possible, the total weight, including the machinery,
being only 800 1bs. The hull is built entirely of mahogany,
and it contains a vertical boller with engine attached, the
arrangement being such that the machinery can be detached
from the hull in & few minutes, and hoisted out complete,
and the launch then used as an ordinary boat, it being pro-
vided with oars and rowlocks, The boiler, which is worked
at a pressure of 70 1bs. to 80 1bs. per square inch, is welded
up throughout, there being no riveted seams, The boat will
carry four persons and a good supply of coal; and during a
trinl trip made at Greenwich last woek, it attained a menn
spoed of 64 miles per hour,

-
Glycerin as an luminating Matorial,

M. Bchoring states that glycerin may be burned in any
Jamp so long a8 the flame is kept on a lovel with the liquid,
The latter, on account of its consistence, will not nscond an
olovated wick. As the flame, 1ike that of aleohol, is almost
colorless, and a8 the material s especially adapted for ab-
sorbing a large proportion of saline substances, M. Schering
has recently made experiments in coloring the fame with va-
rious bodies, and with satlsfactory results. By introducing
substances rich in earbon, it appears that the flame may be
rendered suitable for illaminating purpeses. The low price
of glycerin, and its property of not volatilizing at high tem
poratares, add to its advantages In this direction. o4

Tue new British arctle expedition, which will shortly
start for the north pole, 18 t0 go up through Smith Sound,
on the west coast of (reenland, following the route of the

lust American expedition—FHall's,
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Seientific Jmerican,

. HOOD'S ADJUSTABLE BRUSH HANDLE.

Hore s an invention which is just in time for spring house-
eleaning, for which reason, togethor with that of its handi-
pess, wo have no doubt but that it will meet with general
approval, especially from our Indy readers, who are looking
forsard with no cheerful anticipations to that serious yearly

undertaking. It is a handle easily attached to any scrubbing
brush, and so adjusted that it will enable the user to do her
work standing up, and with much greater facility and ease
than when kneeling on the floor.

A, in the engraving, is a conical plate seeured by screws
to the back of the brush. It has an aperture in the center,
around which and on the under side of the plate an inclined
plane is formed. A similar conical plate, B, is provided with
8 tapering socket to hold the handle, and fits over plate, A,
The two plates are firmly clamped together by a key bolt, C,
which, passing throogh plate, A, engages agsinst the inclined
underneath portion when turned. The upper flat surface of
piste, A, and the under surface of plate, B, do not come in
contact, the bearing being had between the outer inclined
portions, and thus rendered firm and strong. Plate, A, is
made higher on one side, thus causing the handle to assume
sn angle, more or less acute, with the back of the brush, ac-
cording to the position in which it msy be most convenient
to use the latter,

The brush may be placed nearly on a line with the handle,
so a8 to facilitate working alongside the baseboard or near
doors and windows.

Patentad October 20, 1874. For further particulars re-
garding agencies for the introduction of the invention, ad-
dress the patentees, Messrs. Hood and Joseph, Indianapolis,
Ind.

ELDRIDGE’S SELF-ACTING KEY FASTENER.

The object of this invention is to provide a self-acting
key fastener that will secare the key in a door lock on the
ipside of a room sgainst turning, by burglars, with nippers
and other Instraments, from the outside.

The accompanying engraving represents a keyhole plate
secured to the door, and to this, at the lower end, a movable
arm, A, is pivoted. The arm is made concavo convex at the
pivol end to contain a circular spring which operates it, one

end of the spring being secured to the plate and the other to
the arm. A slot is formed on the upper end of the arm, to
receive the shank of the key, which is filed square to fit
the pame ; 5o that when the arm is closed by the spring, the
key cannot be turned in the slot, The guide, C, and the
shoulder on the arm form n stop, while the notch, D, pass-
Ing under the guide, serves as s lock for the arm against
outslde’ pressure,

This Jittle invention, wo are informed, meets with much
favor among architects, It las been patented by
Mr. D. D, Eldridge, of 208 La Sulle street, Chicago, 111,, from
whom the manufacturing rights for the Eastern and Bouth-
ern Blates may be obtained on reasonable terms.

Just So,

Boow's Pathfinder and Railway Guide (Boston) says,
and we think trathfally, that, for s catalogue of all the
mont important inventions of the day, with sclentific notes
and explanasons, the SCIERTIVIC AMERICAN has no compe-

titor in this conntry ; and it should have none, for it ontire.
Iy fills the fisld of sclentifio Information and research. It
pages contain information of intorest to the most thought.
loss readeor: and it is diMeult for the most unscientific mind
to lay down a copy without seanning its excellent illustra.
tions and explanations.

Dissolution of Mydrogen In Metals,

In previous researches on the metallic alloys formed by
hydrogen, MM, L. Troost and P. Haurefeuille indicated the
charactors which distinguish these definite combinations
from the solutions of hydrogen in metals. Potassiom, sodi-
um, and pallasdiom combine with hydrogen, while a consid-
erable number of other motals morely dissolve this gas,
Iron, nickel, cobalt, and manganese offor striking analogics
in the mannor in which they behave with hydrogen at differ.
ent temperatures. The facility with which they absorb or
give off hydrogen gas depends greatly on their physical con-
dition. An ingot of pure nickel gave out, in & vacuum, at a
rod heat, one sixth of its volume of hydrogen. Laminw of
nickel, obtained electrolytically, gave out forty times their
volume,
volume, and remained pyrophoric after the escape of the
hydrogen. An ingot of cobalt gave up one tenth of its vol-
ume, olectrolytic lamine of cobalt thirty-five times their vol-
ume, and pyrophoric cobalt powder one handred times. It
also remained pyrophoric after the loss of the hydrogen.
Soft iron in ingots gives off one sixth of its volume, and
gray cast iron more than the half. Electrolytic laminm of
iron gave off 200 volumes. In fine, it may be said that iron,
nickel, and cobalt absorb directly hydrogen gas, but it can.
not be sald that combination ensues, just as has been already
shown in the case of lithium and thalliom. Finely divided
iron has a property which is not shared by nickel or cobalt:
it decomposes water slowly at common temperatures, and
rapidly at 100", In this respect iron approximates to man.

ganese,

CAR WHEELS.
It has been estimated by good authority that there are no
fewer than 1,250 000 car wheels in daily use on the railroads
of the United States. Each wheel travels 8875 miles per

Car-Wheels,

day of 820 days per annum, and its average load is 8§ tuns,
With this stress, the life of the wheel is about 45,000 miles,
or 158 years On trains running at express speeds, the ave-
rage life does not exceed 10 months’ service, while wheels
under tender trucks have a life of 18 months. A freight
wheel, it is stated, often lasts over 8 years. Assuming the
average life of car wheols under all kinds of service to be 5
years, the total number of wheels worn out annually in the
United States may be placed at not less than 250,000. Allow.
ing an average cost of $18 per wheel, and calculating about
one half for the value of the old wheel, the annual loss may
be stated at two and & quarter millions of dollars,

We present, in Figs, 1 and 2, a few examples of the nu-
merous inventions of this class, a a’ represent the well known
Washburn wheel; b 0’ are perspective and sectional views of
a spoked wheel of rather antiquated form; ¢ is & Woodbury
wheel, which has o compressed annular elastic packing be-
tween tho cylindrical faces of the body and rim. The body
is sectional, having two webs bolted together, Each portion
has & flanged rim, the combination of the two forming an
annular sest for the tyre, d is o wheel cast in three sepurate
pieces, consisting of a rim and two portions, each of which
latter has a hub and a web, betwoen which the Inner flange
of the rim Is gripped and bolted. The wheel, ¢, has side
plates cast in one piece with the hub and cross pieces, which
connect the peripherios of the side plates. The encircling
tyre is secured by rivets. In the wheel, 7, the tyre kas plns
upon its inner side, which enter slow in the rim of the wheel
to hold the tyre from shifting. The flange piece has a shoul-
der projecting on tho Inslde, that fits in a circular groove in
the body of the wheel, to which it is bolted. The wheel, g,

Pulveralont nickel gave up one hundred times its

—— -
which is bolted a covering annalur dink, Thix device is o
allow the revolution of one of the wheals upon the axle on
curves of the track. /4 is a car wheel constraoted in two

parts: first, a rim with two flanges forming an innor recoss

Car-Wheels.

and second, a hub with a web, and & flange upon the same,
flaring slightly outward. Slots in this flange permit it to
spring past the flange of the rim into the inner recess. ¢ and
J are two forms of wheel, in each of which the cast hub and
rim are connected by corrugated wrought metal disks. & is
the Raddin wheel, in which the entire web and rim are cast
in one piece. The hub has binding rings which are bolted
together through holes in the web, with interposed packing
rings of india rubber to lessen tremor and jar. I/ are two
views of the Watson wheel, in which the space between the
hub and the rim is occupied by s skeleton metallic frame,
having openings filled with compressed panels of wood.

In the wheel, m, Fig. 2, the wedges of wood are driven
between the rim and the tyre, in order to absorb the jarring
motion. n n' are views of a compound wheel in which seg-
ments of wood form a web between the hab and the rim, and
aro seeured by metal plates. 0o’ are views of n wheel in
which the hub and rim are of cast iron united by wrought
iron spokes, each alternate spoke leaning at an angle from the
opposite side of the central circumference of the hub to the
central line of the rim. ¢ is a wheel somewhat similar to &,
in which the web of the wheel is enclosed between binding
plates, and has a packing between itself and the plates, and
also on its inner edge.

Paper, when entering into the composition of ear wheels,
is tightly pressed in as a packing between the steel tyres and
the cast iron hubs, so as to form a compact, strong, and
yet somewhat resilient material, which deadens sound and
diminishes the force of concussion.

The illustrations are selected from the pages of Mr. E. H.
Knight's ‘ Mechanical Dictionary."” *

HAND SUPPORT FOR SHEEP SHEARS.
As the sheep-shearing season is now close at hand, a
novel arrangement of a support for the hand while holding
tho shears, which we illustrate herewith, will doubtless
-

\

~

prove of timely interest. The object of the device is to en-
able the operator to have free use of his hand while the
muscles of the same are firmly braced, and thus assisted du-
ring the fatiguing labor, He is thus enabled to exert greator
strength, and may, at the same time, rest the hand without
Inying down the implement. The attachment consists of
straps, of leather, rubber, or other suitable material, which
aro secured 10 one of the shears handles. Rings or loops are
fustened to the other handle, and through these the straps
nro passed ¥o ns to form a cross over the back of the hand,
the ends being secured and the length adjusted by suitable
button holes and hooks, Asillustrated in the engraving, elas-
tic bands are employed, in which case the straps are sivoted
or otherwise permanently attached to the handles of the
shoars,

A caveat for the invention hns been prepared by the Sclen-
tific American Patent Agency, Further information may be
obtained by addressing the inventor, Mr, James L. Smith,
P, 0. box 200, Tuscola, 111,

has s circular recess to recelve m collar on the axle, ovor

* Publishers, J. 1, Ford & Co,, Now York city,
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The Newly Eleoted Monorary Wombers of the from and
Steol Institute,

Tho annual gonoral moeoting of the Iron and Steel Insti-
tate of Greal Britain recontly took placedin London, Acting
upon the suthority vested in them at the last genersl meet-
ing, the Council have elected the following gentlemen as
honorary members  Professor Potor Tunner, Leoben, Austria;
Professor R. Akorman, Sweden; Professor Grfiner; Dr.
Porcy, London ; Mr, Poter Cooper, New York ; Mr. H. Schnel-
der, Creusot ; :r. Flnell(m ‘l:llcn The total number of
honorary members, u o King of the Belgians, who
wan olocted last yoar, Is now elight, X

The president, 1. Lowthian Bell, Esq, sald : ** Most of you, I
dare sy, are familiar with the names and possibly also with
the achievements of those gentlemen who have gained for
themselves this distinction; but in the event of there being
any here present to whom the names of those gentlemen are
not familiar, perhaps it would be aceoptabloe that I should
mention the ground upon which we have accopted them,
The first namo on the list is that of my friend, Professor
Potor Tunner, of Leoben, Austria. 1 have had the honor of
personal acquaintance and, I may say, of personal friend.
ahip with this distinguished foreign metallargist during the
Inst fivo-and-thirty yours, and can safely say, In practical sc-
quaintance with ovory portion of the motallurgy of fron, it is
impossible to imagine any one more proficlont, or any one
who takes a greator interest in the developmont and pro-
gress of our scienco,

The next name is that of Professor R. Akerman, of Swed-
on. Swoden, ay you all know, is a classio country in the
motallurgy of iron, and I am glad, and I am confident in the
assertion, that the great repute of that very anclent country
in the manufacture of iron is very well sustained by the ex-
ertions, by the knowledge, and by the learning of Professor
Akerman, and the samo may be said of Professor Grilner, of
the Feole des Mines in Paris.  There is no subject connect-
od with the progress of our art whioch does not receive the
immediate attention of my friend Professor Grilner; but, in
addition to that, I may say he has distinguished himself in
the archives of scientific research in France, by his original
investigations, many of which are of great value in connec-
tion with the smelting and subsequent treatment of iron.

Then comes the name of a gentloman, familiar, I am certain,
to every one who has ever read a word upon the subject of
the manufacture of iron in this country; I mean that of my
friend Dr. Percy, of the School of Mines in Jermyn Street.
If he had rendered no other assistance to iron manufacture
than simply to have collated and extracted, from works writ-
ten in almost every foreign language, an account of that
which had been dooe in other countries as well as that
which had been done in our own, I am quite sure that Dr,
Percy would have entitled himself to this distinction at our
hands; but in addition to that, the doctor has also distin.
guishied himself by several' very important investigations in
connection with this chair.

The next name is that of my venerable friend Mr. Peter
Cooper, of New York. I cannot pretend that, in the pro
cesses or the practice of making iron, he has done much
to distinguish himself in America, but he has been connect.
od for many years in the manufactare of iron with his son,
Mr. Cooper, and with his distinguished son-in-law, the Hon,
Mr. Hewett; but in addition to these recommendations, Mr,
Peter Cooper has, with a singleness of purpose which cannot
be too much admired, devoted & sum which would have been
considered enornious even in this country, for the advance-
ment of Science, by founding the Cooper Institute in New
York, in which young persons are instructed in every branch
of art and science ; and If it were only to evince the apprecia-
tion which we have for efforts in that direction, I am of opin-
fon that the Institute, in conferring this honor upon Mr,
Cooper, hionors itself by so doing.

The next name is that of Mr. H. Schneider, of Creusot.
Most of you are aware that the social position of Mr. Schnei-
der was sufficiently great some few yoars ago to causo his
selection to fill the vory responsible office of President of the
Legislative Council of the Government in a neighboring
country; but with this, of course, we have nothing to do.
What recommends Mr, Schnelder to our notice is not his social
position, but the manner in which he has identified himself,
to my own certain knowledge, for the last forty years with
the advancement of the art of making iron in a neighboring
country, The works with which Mr. Schueider is connected
were founded by Messrs. Wilkinson and Manby. T forget
the circumstances which led to the transference of those
works to my friend Mr, Schneider; but suffice it to say that,
under his direction and under his skilful managemont, they
have grown to be, as many members here can tostify, one of
the most important establishments of that country.

The last name on the list is that of Mr. Krupp, of Essen,
If we measure u man's merit by the extent of the operations
Lo direots, and the rapidity with which those operations are
carried into effect, I do not know that we could find a more
slgnal Instance of progression than that of Mr, Krupp, and
wo have thought it proper to recommend that Mr. Krupp, be
ndded to the list of our honorary members,”

-

The Eagle Wing FPropeller,

An interesting report, by Mr, Richard H. Buel, on the
Eagle Wing propellor will be found in our inside advertis-
ing columns. The results of that engineor's ealoulations
are somowhat spproximate, but they serye to show a high de-
groo of efficiency in favor of the scrow, inasmuch as he con.
cludes that there 18 o gain effectod of 20 per cent in power,
snd 224 per cent in spood, as compared with a ' true” sorew
tested under like circumstances, Furthor and more elabo.

Scientific American,

rate investigations into theso facts, espocially in the light
of fuller data, will s0on be made, we are informed, by Judge
Pattorson, the inventor,

A SELY-LIoNTING GAs Burxen.—We have recently been
shown a gas burner, which does away with the use of
matches, and tho dangerous practice of carrying lighted
papor.  Attached to the burner I8 & tube contalning & slip of
papor, on which nre dots of fulminating composition. A
hammer falls on one of these dots, igniting the fulminate.
The hammer is operated by a spring and is controlled by the
cock by which the gas is turned. An engraving of this con-
vonient arrangemoent will be seon on reference to our adver-
tising columns,

Becent Mmerican and Loreign Patents,

Improved Steam Trap.

Jumes M. Moharge, Montreal, Canada, assignor to Richard Patton,
of samo place,—The invention consists of & hollow vessel balanced
on a welghtod lover, and connected with the boller and a water-
collocting recelver. A welghtod steam wvalve of the vessol, with
oross head at upper end of spiodle, produces, by the rising and the
falling of the vessol, the closing and opening of the valve, In con-
nootion with the stutionary fork, so as to admit the steam und force
the vondensed wator through the discharge pipe to the boller,

Improved Umbrella Support,

Richard J. Welles, St. Josoph, Mo.—At the upper end of the stand
is a socket which receives a head, The head Is made In two parts,
one of which is sermuted, and s made to enguge with the sockot by
screwing up @ nut, A clamp clasps and holds the handle of the
umbrella. By lowering the tightening nut the head will bo loos-
enod, and may be turned (n nny direction, and the staff of the um-
brolla will be relonsed.

Improved Emery Grinding Machine,

E. William Gunn, New Woodstock, and George D, Wells and Har-
rison Wells, Erieville, N. Y.—This cmery wheel machine, which s
#0 constructed that the emery wheel may be turned into any posi-
tion that the form of the work belng ground may require without
stopping the wheel or checking its speed. It oxpands and coutracts
as the band is twisted and straightened, and allows the bands to be
readily slackened nnd tightened as may be required.

Improved Saw Set,

RobertJ. Granyille, Astoria, Oregon.—By thisimproved saw set the
tecth may be alternately set in opposite direction, so that the opera-
tion may be finished by passing the nstrument once along the saw.
An operating main plece, with adjustable clamps and set screws,
gives ecach tooth the exact degree of set required.

Improved Fastening for Tool Handles,

William M. Fisk, Lancaster, Pa.—This consists in a fastening bar
having & button, to which a cap, baving a chambernd cavity, is ap-
pliod and turned about one fourth of a revolution, and thereby fus-
tenod. It also consists of a spring in combination with the fasten-
ing bar to bold the cap in place.

Improved Lantern Handle.

Theodore James, North Adams, Mass.—A small block turns and
slides freely upon a wire ring. Through a bole in the block is passed
another ring, which s made with a small loop in its middle part, to
prevent the block from sliding upon it. The block turns upon &
wire ball, so as to eoable the lantern to swing or oscillate without
changing the position of the first ring. Upon the ends of the wire
are formed books to hook into the lantern, and thus suspend it.

Improved Sash Fastener.

John Singer Wallace, Philadelphia, Pa.—This is an improved de-
vico by which the upper sash may be readily pulled down, and both
sashed be locked securely, without interfering with the opening,
closing, or cleaniog of the window. The invention consists in sus-
pending from a metal bracket, at the upper cross plece of the win-
dow, a stiff rod, which extends below the double cross piece of the
sashes sufficiently fur down to be used as a handle for lowering and
closing the uppor sash, This pendent rod is provided with a spring
in the shape of an inverted umbrelln spring, which locks over the
lower sash. The rod swings like a pendalum in & metallic oblong
sockot attached to the upper cross plece of the lower sash, and may
be taken out of the same through an open front recess, for being
removed, while the unobstructed opening and closing of either sash
are permitted by a slde recess In the rear part of the sockoet, along
which the spring Is allowed to slide out.

Improved Device tor Felllng Treos,

Charles C. Curtis, Coos, N. H.—The object of this inveation is to
provide a devico by which the falling of sawn or cut trecs in any
desired direction may be controlled, and the breaking of the saws
prevented. The invention consists of a splked pole of suitable
length, that is applied to the tree and seatod on an ndjustable ln-
olined plece that is hinged to a base frame, and ralsed to upset the
treo by asuitable braced supporting collar and elevating mech-

anism.

Improved Lamp Extingulsher,

Milan Waterbury, Mason City, Towa, assignor to himself and Wil-
Uam H, Betts, of samo place.~8hould the lamp be upset, a ball will
fmmodiately be dislodged from Its soat In a cup ; and in falling fts
welght will draw o clialn tight, and thereby pull a lover downward,
which fo its turn will causo the extinguisher to overlap tho top of
tho wick tube, and thus immediatoly extinguish the lamp.

Improved Hitching Device for Straps,

Christian M. Bausch, Holyoke, Mass.—This Invention relates to
stenps for hitehing horses: and conslsts in a metallio slide or look,
through which tho strap passes, and in which It is confined, the lock
bolog ndjustod to uny desired position on the strap.

Improved Ash Sifter,

Willlam Montgomory, Chicago, IIL~To one side of the sifter are
attachod the edgos of a somi-oyHndrical plate, which passes through
@ holo In the serven, to form a spout, through which stones, slato,
olndors, and other rubbish may be dropped Into the ssh box without
ralging the sifter,

Improved Cover for Heds, ote.

John Foster and Willlam A, Weant, Salisbury, N, (.—The otjeot
of this inveution Is to furnlsh a convenlent screen or cover for
bods, cribe, tables, ote., for the purpose of excluding tlies, mosqui-
toos, and other insects ; and It consiats of u cover of wire or throud
notting baving a pivoted moyable seotion in combination with

hinges which attach the samo to the bed frame, and bruckets whioh
support the cover whon raised [ntegrally from the bed,
Improved Harrel Croze.

J. H. Morrison, Portsmouth, N. H.—The lnvention relates to tho
Joints by which hewds wre scoured In barrels lntended to hold
Uquids, but especially beor, 1t consists in forming this Joint of an
aro form, 8o us Lo strongthen the odgo of head and stave, thus pro-
vonting foaoture or loakuge from internal pressure or oxternal por-

oussion.
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Inclined Guide Wheel for Locomotives and Hallway
Cars,

Turner W, Lane, Holly Bprings, Miss.—Tho object of this Invou-
ton 18 to Increuse the security and durability of the rolling stook
of raflways, by providing o means wheroby the car whoels are pre-
vented from loaving the track. 1t consists in the combination with
the car wheel of an fnclined gulde wheel having s flange that rests
agninst the under side of the top of the rafl, the mid gulde whee
belng contalned In a detachable supportiog frame, and provided
with an elastio seat or cushion, The gulde wheols may be looated
olther botwoen the wheols of the truck or upon one side, and way
be cither lnsdde the track or outslde,

Improved Rullroad Crosstle,

Henry Reoso, Baltimore, Md.—The objoct of this invention s W
furnish at a minimum cost & prctically Indestructible and porma-
nent crosstio for ruilronds, In place of those made of Umboer, which
Jast but i few months, and whose removal is o souroe of great and
never ending expense to the rullroad corporations ; and the Inven-
tion consists In a T-lron crosstie, provided near each ond with oppo-
sitoly facing clips, between and beneath which the rails are placed
and firmly fastonod by wodges,

Improved Motive Fower.

Henry Bolton, Brantford, Canada.—This Invention relates to cer-
tain improvements in motors for driving sewing machines, eto., and
it consists In a means for utilizing the power of » maguzine spring
through a secondary driving spring, the tension of which driving
spring Is relatively constant, and which said secondary spring s
intermittingly wound up by the magazine spring as fust as it spends
its force, nnd while it {5 In operation ; the two springs belng so rels-
tively constraoted and arranged that the constant tension of the
gocondary spring 1s less than the weakest tension of the magazine
spring at any stage of its operation, 5o that the magnzine spring
can always wind up the driving spring.

Improved Permutation Loek.

Mott B, Brooks, Drockville, Canada.—This lnvention relates to
certaln improvements in permutation locks. It consists in a semi-
circular link having one end oxtended and pivoted i bearings In
the case of the lock, and so arranged as to be drawn out and turned
upon {ts pivots. The extended straight portion of the link s pro-
vided with a recess with which a transverse spring bolt Is made to
enguge for the purpose of locking the link, and the transverse bolt
is also proyided with a recess with which a longitudinal bolt is made
to engago for the purpose of locking the spring bolt. Upon sid
longitudinal bolt the permutating devices are arrunged, which con-
sist of three numbered rings, a clutch collar, and a disk, whereby
an almost unlimited number of combinations wmay be bad, and the
device Jocked or unlocked by both an absolute and a relative key.

Improved Scaffold Clamp.

William C. Fellows, Toledo, 0., assignor to himself and Charles
Whittingham, of same place.—The bracket consists of a band which
slips over the uprights, with a key fastened therein by a pin. The
upper inner edge of the band is serrated to prevent the band from
slipping on the upright. Confined by the bolf is an eccentric arm,
in & recess of the key. Teeth penetrate the upright and secare the
brackets. As the weight of crosstree and scaffold bears on the key,
the band is cmmped on the upright, the sermuted edge penetratos
the wood, and the arm, as the load is put upon the scaffold, works
eccentrically on the pin, and increases the resistance.

Improved Process of Manufacturing Clder,

Willlam H. Gilmore, Shilob, Obfo.—This {nvention relates to the
manufacture of artificlal cider, and it consists in combining, with
water, sugar, and tartaric or citric acid, a concentrated cider
essence, which is obtained by freexing cider and drawing off the
uncongealed alcoholic portions from the center. The sald uncon-
gealed alcobolic portions contain In solution all of the essential
olls and flavoring essences which, being more volatile than water,
are lost in cider concentrated by bolling.

Improved Tank for Retalling Coal 011,

Jobn H. Boardman, Baltimore, Md.—The object of this invention
1s to provide a case for coal oll barrels for retalling purposes ; and
it consists in a closed barrel case having one side of the Jower part
of it extended 80 as to form, with a portion of the drip tray, a closed
dispensing tray with independent movable entrunce thereto. The
barrel is provided with a siphon and a bar for holding the same in
place, and the dilp tray bhas a trough which recelves the leakage.

Improved Bill Flle.

Maurice Langhorne, Maysville, Ky.—This invention relates to cers
taln improvements in bill files, and it consists In a sheet metal box
having its sides cut away obliquely from the froat to the rear for a
part of the distance, and horfsontally for the balance, so as to leave
the front of the box flush with the top of the files, and yet allow
tho files, when pushod back aguinst a spring, to be placed io such a
position as to bo readily Inspected, the box belng provided with a
flange cover to protect the flles from the damagiog influences of
woather and dust,

Improved Scroll Sawing Machine.

Charles N. Trump and Samuel N. Trump, Wilmiogton, Del.— A
plece of metal is fittod to the shoulder of the arm of the machine
by means of & sot screw, The saw i driven by power applied by a
friction wheel. The boring device is driven by the same friction
wheel. A lover s connected with the arm plece, to which an ecoon
trio Is attached, which eccentrio bears on the pin and throws the
friction pulley in contact with the friction wheel. When the lever
is thrown back, the pulley Is drawn back from the wheel by the
driving band of the boring bit. The saw rosts aguinst stralght faoos,
#0 that, whon thoe clamp s deawn up, 1ts wholo inner surface bears
on and clamps tho saw. The boring mandrel is supported on the
arm of the saw by means of a brmeket.

Improved Let-off' Mechanism for Looms,
John Turner, of Lonsdale, R. I.—This consists of thoe yarn beam ,
goared by a system of reducing goars, and a palr of long cone pul-
loys and bolt, with the cam shaft of the loom, with which thore is
n long, slowly rovolving serow, Tho last gradually shifts the belt
to Incroase the speed of the yarn beam in the proportion of the re-
duction of the stse of the yarn roll, thus constituting a positive
graduated let-off, For varying tho delivery, to make the cloth more
or less closo, wheols of different sizes may be put in the reduciog
train ; for instance, the wheel on the yarn beam, and the ono gears
fng with It, may be removed and othors put in thelr places,

Improvod Car Brake.

Solon G. Howe, Detroit, Mich,, assignor to himself and James W
Cheney, of sume place.~This (ovention consists of double friction
vones, which are placed on the axles and carried, by theaction of a
wodge ball on friction rollers, sgninst corresponding double shells
koyed fast to tho axles. The friction cones are applied by the
wodgo ball, aod released by spring braces, both belng operated by
Intermediato rods and lover conneotion from the hand whoels at
tho ends of the car. The axle is lubricated through perforations In
the center pins of the friction rollers, and the cones are socured in
their regular position and motion on the axle by a pro-
Jeoting pin of the axlo enterfng annular grooves of the cono hubs,
Tho spring bruces wro attachod to tho upper and lowor part of saoh
oone, and seoured to thelr lover conneoting rods by wedie shapod
blocks with binding side ridges, by which the vonstant stealn ex-
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Portable Bngines. R. H, Allen & Co.,
Mmun:-amnm-

e we ot socond hand Machinists'
cheap, Send for lst. L. H. Shearmas, & Cort-
New York,
from 50 ots. to &, for Sclentifio
and home smnsement, Magaifying (lassos,
Sy Giasses, Telescopes, and Lonses. Price List free.
MeAltister, M't'g Optletan, # Nassou St New York.

Wanted—Situation a8 Engincer of Stations™¥
Esginc, Address N, C, Merriam, Leominster, Mass,

Por best Rolt Cutter, st roduced prices,
sddress H. B, Brown & Co,, 3 Whitney Avense, Now

.
hand Machine Tools for Sale cheap. D,
Frishio & Co., ™ & ™ Grand 8t,, New Haven, Conn,
competent Civil Engineer isdesirous of taking
O:mﬂ the construotion of Water Works, Address
C. E., Lock Box &7, Poughkeepale, N. Y. oo P
Geo. W. G 43 Walnut
mb’m 2na lmm Engine, Cyl. 6x10,
Gange & f1. 5% fa.; two Ind hand Locomotives, 35 tuns,
Gange 4 ft. 5% 10, ; ohe new Locomotive, € tans, Cyl. 6x
10, Gauge 3 f1.; one bew Locomotive, 10 tons, Cyl. 1016,
Gange 3 feet 2% In,

Filo-cutting Machines. C. Vogel, Fort Lee, N. J.

For Screw Cutting by hand or machine, use our
sdjastadle dies. Work perfect on once going over, and
esch dle good for 16,000 bolts, Wiley & Ruassell Mano-
facturing Company, Greenfield, Mass,

with Manufacturers of Toe-
m"n‘:’wwum H. Miler, care Loeh & Co.,
112 Chambers Street, New York.

“OF lato yoars, advertising has assumed a vory
fmportant phaso~in fact, has become a sclonce In busl-
ness, and no one has done more, or as much, to make It
#0, a8 Goo. P. Rowell & Co., of New York. Thelr
prompt and sy ic mode of oling thelr busl.
ness has galned the confidence of all large advertisers,
and has ralsed them In & fow years from one of the
smallest to the Joading advertisiug honse in the world,**
~{Maple Lesves, N, ¥, City,

Rights for Sale—Woodon article—2M7 N, Y. P. 0.
Position Wanted {n Machine Shop s l.'h_t:on!:‘m_ or

Pock’s Patent Drop Press. 8Still the best Lo use.
Addross M1lo Peck, New Haven, Conn, i Tk, &
The * Solentiflo Amencan " OMoe, New
fitted with the Minlature Kleotric Tolexraph. By touching
ttle buttons on the desks of the managers slgnals aro sont
to persons In the varfous departments of the establish-
ment. Chesap aad effective. Splendid for shops, offiees,
dwellings. Works for any dlstance. Price 84, with good
Dattery, ¥. O, Resch & Co., 346 Canal #t., New York,
Makers. Send for free (ustrated Catalogue
Small Tools and Gear Wheels for Models. Lim
freo. Goodnow & Wightman, 3 Cornhill, Boston, Mass,
Hotohkiss Alr S8pring Forge Hammer, best (n the
market, D. Fristie & Co,, New Ihv:‘. o,
Bolla W t-{ron olo,, oo adver-
h'-::ll. Ammmmm.h. for

Uithograph, &e.
Spinning Rings of a Superior Quality —Whitins-
rille Spluning Riag Co., Whitineville, Mase.
All Frult-can Tools, Fermouto W K's, Bridgton,N. J.
For bost Prossos, Dics, and Frult Can
& Willtams, cor, of Mlymouth and Jay, Brookiyn, N. ¥,
Mechanion) Bxpert in Patent Casos. T, D, Stotaon,
2 Marmy 8t,, New York,
For Bolid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mas, , for olrenlar,
Faught's Patent Round Bralded Belting—The
Sest Wilng out-Manufsctured only by O, W, Arny, M1 &
8 Cherry St , Philisdetphia, s, Send for Clroular,
Hydmulic Proses and Jacks, now and second

sand, Lathos aod Machivery for Follshing and Dufing
Motala, K, Lyon, 0 Grand Street Now York,

Tho Lestor Oll Co,, 183 Water 8t,, N.Y,, Exclusive
Manufacturers of the renowned Synovial Lubricating Ofl,
e most perfect and economical lubricant in existance.
3end for Clreular,

Temples and Otlcans.  Draper, Hopodale, Mass.

Lathe Gear Cuttors, Wm.P. Hopkins, Lawrenco, Ms,

For 18, 15, 160 and 18 inch Swing Hogine Lathos,
address Star Tool Co,, Providence, B. 1,

Mills for Flour & Feed, White Lead, Colors, Ivory
Black, Printing Ink,&c, John Ross, Willlamaburgh N. Y,
Three Second Hand Norns Locomotives, 16 tuns
wach; 4 11, &) Inches gange, for saleby N, 0. & C, R. R,
0., New Orfeans, La.

Agents, 100 mon wanted ; $10 daly, or salary-
selling our new goods, Novelty Co., 80 Broadway,N. Y

Thomas's Fluld Tannate of Soda nover fails to
cemove Scnle from any Steam bofler; It removes the
duclng material from all Kinds of water; cannot

wale

Superintondent, by & thoroughly pract v
city or country, Iasober, energetic, prom>t and push.
tng, as well ss a good dlsciplinarian. Can influence spe-
elal work, If desired, Address Mschinlst, Statlon G,
Rrooklyn, N. Y.

Elootric Insulators cure Rheumatism, &o, Send
stamp for elrcular, T. Sharts, 156 East S&th 5t., N. Y.

Wanted—A Good Die Sinker on Coflin Trimming
Moulds, Also, Tool Maker, Lathe Burnisher, and Drop
Prossman. Address the T. C, Richards Hardware Co.,
West Wizated, Conn.

Dolt Headers (both power and foot) and Power
Hammers a speclalty, Forsaith & Co., Manchester, N H,

Lathes, screw-cutting, 24 H'd, for sale, good or-
der, 21011, béd, 15 In, swing, cach $275; 19 ft, bed,
15 in. swing, $200; 1-20 1, bed, 35 in. swing, $735; 112
ft. bed, 24 In, swing, $125; 1611, bed, 1510 swing, $2%0,
Also, §% fr. bed, fron speed or drilling Iathe, 15 In,
awing, $70; 1-—15 ft. bed, double headed lathe, ¥ In,
swing, §350. Cmapk planer, 14 in. stroke, 16 In. square
21t bed, 8385, Forsalth & Co,, Manchester, N, H.

Portable Engines, 24 H'd, In complete order, for
sale, 3b. p. Hoadley, $1.435: 35 b, p. Hoadley, 1.650;
S 5. p., $1.30; S, p. Hoadley (10 k. p. boller), $&0;
4b.p. (with 6 b p. boller,, §230. Also, 0 b.p. ** Chub-
back*'* Upright Eangiae, §1,200; % h. p. Horizontal Boll-
er, $700; 18 k. p. Upright Boller, $235; 2% h. p. Boller
apd Eogine, £200; 4 b, p. Engine, with 6 h. p. Boller,
wpright, $4%. Oae 44 b. p. Bookwalter Portable En-
gine, $260. Forssith & Co., Manchester, N, H,

Wood-working Machines—new—for sale : 25 ft.
Clregler Saw Mill, with patent set works, $4%0; Upright
Bolt, Self-Setting, Shingle Mills sad Jolaters, $300; Iron
Frame Band Saws, §1%9:; 24 in, Botary Bed Plagers, 200,
2 lu, Double-belted, Rotary Bod Planers, $35); Power
Matchers, $29; Box Board Matchers, $63; Excelsior Ms-
chines (feed Doth ways), £225; Swing Cut-off Saws, §55
snd §0; Dlind Siat Crimpers, 85 and §75; Sticking Ma-
chines, 3 hesds, 1175; Emery Wheels. Clrcolar Saws,
Saw Gummery, Saw Tools of ail kinds, Rabber snd Lea-
ther Beiting & speclalty. Forsalth & Co., Manches-
ter, §. H.

W and other Machinery, 24 H'd, for
sale: 35 M1, Clreplar Saw Mill, set works, & In. Saw,
Belts, s0d D 1. Drawing-in Eope~all $35%0; 35 1, Circu-
or Saw MUl with Lane set works, §$10;5 1. Whitaey
Turbioe Water Wheel, 8400, Iron Felloe Machine, §50;
Shingle Sawing Machine and Jolnter, ¥75; Eurcka Gang
Lath Machive, § Saws, $135: €2 1n, Portable Grist
Mul, Holmes & Blaschard, $30; 25 {n, Double.belted,
Rotary Bed Planer, 300; 22 ln, Stationary Bed Planer,
#35; Danlel’s Plaoer, wide bed, #1755 Iron Frame Blanch.
ard Epoke Lathe, §235; No. 2 Blake Steam Pump, $110,
Yorssith & Co., Manchester, N, 1.

“ Book-Keeping Simplificd.” The whole system
trfefly and clearly explained, Cloth, §1, Boards, 7 ots,
Bent postpald. Catalogue free, D. B, Waggener & Co,,
434 Walput Street, Philadelphis, Pa.

Boult's Paneling, Moulding and Dovetalling Ma-
ebine ls 3 complete suceess, Bend for pamphlet and sam.
pleof work, B. O, Mach'y Co,, Battle Creok, Mich,

BSaw Ye the Saw 181,000 Gold for Haond Sawmill
10 do same wurk with 6o more power Expended, A I,
Cobio, 197 Water 8¢, New York

For best und cheapost Surface Planers and Uni-
virsl Wood Work ddress Bentol, Margedant & Co,,
Hamflton, Ohlo

The Baxter Steam Engine, 2 to 15 Horso Power.

> Eale, Durable, and Keonomical.
" Best are alwiys  the Cheapest '
Over Thoussnd 10 use, giving eotire sstiefaction,

Addross W, D, Russell, 15 Park Place, Naw York,
Eogpnes, 2to 8 H.P. N, Twis, New Havon, Or,
Diokinson's Patent Shaped Diamond Carbon

Poinis sod adjastable holder for workiog Btone, dreasing

Emery Wheels, Grindstones, &¢., 6 Nassaa ol N, ¥,

A bedroom earth closet for §5. Bend
for Baottarian M'1"g Co. 41 Courtiandt St N. ¥,
Hydrant Hose Plpes and Borews, extra quality,

wery low. Besd for prices, Balley, Yarrell & Co., Pitte-
burgs, Fa.

Asmerican Motallne Co., 81 Warren 8¢, N.Y. City.

njare Boller, as It has no effect on fron; saves 20 times ts
s0#t both (o Fuel and ropalrs of Boller; (ncreases steam-
Ing capacity of Boller; has been tested In hundreds of
Jollers; has removed Bushels of Scales In single cases,
[t s In Barrels 50 Ib., % Bbls, 250 Ib., & Bbis, 1351),.
Price 10 conts per Ib,, less than )4 price of other prepara-
dons, and superior to all others, Address orders to
N. Spencer Thomas, Elmim, N, Y,

For Te-nitroglycerin, Mica Dlasting Powder,
Electrio Battorles, Electric Fuses, Exploders,Gutta Per-
cha (nsulated Leading Wires, ete,, etc., ete., result of
seven yoars' experience at Hoosso Tunnel, address Geo.
M. Mowbray, North Adams, Mass,

Genuine Concord Axles—Brown,Fisherville N.H.

Price only $8.50.—The Tom Thumbd Electric
Telegraph. A compact working Telegraph Apparatus,
tor sending X the electric light,
giving alarms, and various other purposes, Can bo putin
speration by any lad. Includes battery, key, and wires,
Neatly packod and sent to all parts of \he world oo receipt
yprice. ¥.C, Beack & Co., 246 Canal St,, Now York.

For price of small bollers to drive small
steam engines, address, with dimensions, and coclose
stamp to Geo. Parr, Buffalo, N, Y,

Priority of Invention legally established ; expense,
$3. Send §1 10 E Redmond,Rochester,N.Y. and learn va:

[June 5, 1875.

strips, called furring. This should be done on all
outside walls, and, If not now done, wonld most
likely be a remedy 1n this case.

(2) J. B.Jr, says: It is proposed to put up
# block of bufldings one story high In front, two
stories In the middle, and three stories in the rear,
with separate chimnoys to cach seotion. Wil the
two story buflding,belog higher,interfere with the
draft In the flues of the ono story building, and
the three story bullding with that of the flues of
the two story bullding ?  If so, what is tho rome-
dy? A. The probabilities are that the flucs will
not deaw well threo quarters of the time. The
romedy Is to bulld the third story of the same
depth as the second, to drw the flues of the first
#tory extonsion over to the rear wall of the second
story, and carry the ohimnoy shaft up against the
sald roar wall, topping out above the main roof of

Bliss | the bullding at the usual hight above said roof.

(8) J. B, 8. nskn: What steel is used and
how s It tempered, for making steel magnots? A,
A vory bard steol containing a high carbon per-
ocontage,

(4) T. C.N.asks: 1. What ingredients are
used (n the white glazing of cast iron pans?
Por enamoling cust and wrought fron vessels, two
compositions are In use; ono has for its baso sill-
cato of lead, and the other boro-silieate of soda.
Onoe of these enamels (s applied to the scoured sur-
faco of the motal (o the form of a powdor, which
s fixed by heating toa suficlently high tompern-
tire to fuse ; It then spreads over and covors the
mota! with a vitroous vamish. The boro-sllicate
of sodn possesses gront superfority over tho sili-
oato of lead, for it is not attaoked by vinegar, ma-
rinosalt, or the groater number of acld or slioe
wolutions, oven whon oonoentrated; and reslststhe
notion of agents used In cooking or chomical ope-
rations, Tho silioate of lead ennmel {s whiter and
moro homogoenocous, which explains the preference
given it by tho publie, but it gives up oxide of
load to vinegar or to common salt; It acts upon n
groat number of coloring matters, and it s at-
tacked by nitric acld, which communicates a dull
color toit.  On evaporation the lquid leaves a
white orystalline residue of nitrato of lead. This
onnmel 18 Instantly darkenod by dissolved sul-
phides, and also by cooking food contalning sul-
phur, such as cabbage, fish, and eggs, 2. Can the
same glazo be used on earthen tiles or other ware?
A. Yes. 8. Can the glaze bo colored green, blue,
or yollow? A. To color the enamel green, mix
with it bofore beating 1 to 2 parts oxide of chro-
mium to 10 parts enamel. For blue, usoe prepared
cobalt, red lead, niter, each 1 0z,  For yollow, use
lead and tin ashes, litharge, and antimony, oach 1
oz, and niter 4 oze. Gold and purple of Cassius
are used for red and purple. For black, use cal-
cined fron and cobalt, vach 1oz, or zaffro 2 oza,,
manganese, 1 oz,

(5) 8. C. D. asks: In blowpipe analysis
what does tho abbreviation B.B. mean? A. Do
fore blowpipo. 2. What I8 reddle? A, Reddle is
also ealled ruddle and red chalk. Ttis red ocher
oontalning some clay.

(6) J. M, asks: 1. Will mercury evaporate
if (tssurface is covered with water? A. It will
not. 2. Can any one use an electro-coppered plate
for the purpose of collecting gold from any com-
position which may contain it, without infricging
on nny patent right? A. Yes. 3. Can copper be

to the manufacture of bicarbonate of soda on p.
125, Science Record for 1575.—T. L. R. will find di-
rections for tempering steel on p, 235, vol. 32.—J.
M. L.and J. W, L. will find a full description of
the paper prooess of stereotyplng on p. 833, vol. 30,
—J. T. H. will Aod directions for making clay cru-
cibles on p. 8, vol. 2. —H. B. and many others
should read Auchincloss on “ Valve and Link Mo-
tions.”—J. H. can transfer pletures to wood by the
process described on p, 185, vol. 3, For method
of transferring to glass, sce p. 123, vol. 30.—A. B,
will find an explanation of the flonting fron mys-
tory on p. 183, vol, 8L.—l. G, will find a recipe forn
hairstimulant on pp. 207, 383, vol. 31.—C, H. can
polish walnut by the method described on p. 315,
vol. 80.—J. F. A, will find a rule for finding the
strength of oylindors on p. 184, vol. 83, <E. C. F.'s
querios on water supply through pipes have boen
answored on p. 44, vol. 20,1, E, N. will ind a de-
scription of salieyllo ueid on p. 324, vol, §2.—W. R.
B. can sllver glass by the mothods desoribed on pp.
177, 208, 267, 591, vol, 81, and p, 234, vol, 30,—1. will
find directions for painting bollers on p, 879, vol.
311, H. M, will ind directions for & blask enamel
on (ron on p. 208, vol. 25.—J. I J. will find dirce-
tions for making a frost-proof pavement on p. 187,
vol. 82,—J, N. W, will find u recipo for marking
ink on p. 251, vol. 20.—A, B, will find directions for
plastoring n olstern on p, 203, vol, 32 ~IL 8, B. and
many othors ure once more assured that there ix
no rule for wsoertaining the horse power of a
boller.—H, I will find fall Instructions s to lap,
lead, and cut-off in our papoers on “ Protioal Me-
chanism.”— &, I8, ', can make glass windows opaque
by the method given on p. 204, vol, 3.—A, 8 &,
and G. F, D. must go at once to s physolan, or to
the clinto of a hospital.—C, D, J, can make white
writing ink by following the directions on p. 75,
vol. 8L.J, A. H. will find an explanation as to
white belng o color on p. #70, vol. 818, B. will
find a description of the madatone on p, 94, vo) 24,
Itis & vulgar superstition. L. M. N.and T. W, G.
will find a rule for determining the diamoters of
pulleys on pp, 3, 73, vol. 25,

(1) A J. R, aska: What intho best plan of
prevénting dampuos striking through a brick

Oeindstones, 2,000 tuns stock, Mitchel), Phila.,Pa.

wall? A, You do not say whothor tho plastoring 18
sot off from tho brick wall by upright woodon

d with mercury without first belog silver
plated? A, Yes: clean the surface with a little
sulphuric ncid (dilute) and sand, rinse in clean wa-
ter, dip in the mercury, and rub evenly over the
surface with a brush. 4. Will an iron muffle an-
swer {n a furnace for the cupelation of silver In
anyform? A. An ordinary mufie i= to be pre-
forred.

(7) O. H. L. asks: How can I make a cyl-
inder for compressing gus for the oxy-hydrogen
light? Is there any special Joint or seam, or any
composition,in use for making the joint tight? A.
Theso oylinders ure made of boller fron riveted
toguther In the same manner as a steam boller.

(8) 8. T. asks: 1. How are magnetic fish
mado? A, Soop. 218 vol.32 2, Is the paper of
whioh thoy are made magnetized? A. No.

What power of mloroscope I8 necessary for
ohiomists' uso, for examining blood corpuscles,eto.?
A, Theoretionlly, the magnifying power of a lons
bears a definite relation to its focal length; but
practically this {s not precisely the case, since the
moechanical difficultios of grinding and fitting the
componoent lonses produce slight variations in the
focnl distance, and, of course, in the power, A
lens whoso fooal length (s netually 14 of an Inoh,
and [ magolfying power, when arranged with an
oayeplooo ax nbove, is nbout 45 dinmetors, may be
sold ws n ono Inch ohjoctive; or the error, os Is
moro froquently the oaso, may be on the other
side, #0 that the purchiasor obtaing, for the price
of alinch objeotive, n lens having an actual power,
when oombined, of 85 diamoeters. For the uso of
chemists, wo would recommend a 3§ (neh object
glass with an aogular aperture of about 22°, magot-
fying, with the various eyopleces, from 75 to 450
diameters.  For the use of physicians, a } fuch ol
Joct glass, with angular aporture of 100°, magni-
fying from 250 to 1,50 diameters, will be found
most useful,

How can I make a son groen paint? A, The fol-
lowing will glve a beautiful blue-green tint: Add
to a solution of sulphate of copper a decootion of
fustic, proviously clarified by a solution of gelatin,
To thix mixturo Is thon added 10 or 11 per cent of
protochlorido of tin, aod lastly an excoss of caus-
tlo potash. Wash and dry the precipitate,

What ean 1 mix with common stable manure to
makeo a good tobacco fortilisor? A. Lime, but
kround bone Is much better, or some reliable su-
perphosphato of Hme.

(1) C, A, K. noka: In heat visible?

A,
Hoatts o motion of the ultimnto

parts of n body,

and Is not yisible,

(10) A. F. asks; What is the difference be
tween chonite and vulcanized India rubber? A,
Ebonite s made by heating india rubber with hall
Its welght of sulphur,

Is there any method of reducing tortolseshell
to a soft state, so that it could be oaslly molded ?
A. No.

(11) M. D. W, asks: 1. Can the same still
that is used for distiliing oil of peppermint be used
for manufacturing sassafras oU? A. Yes, If well
cleaned. 2. Is there any difference in the procosss?
A. Very little. The peppermint ofl generally re-
quires rectification to render it bright and fine.

(12) J. J. KcK. says: My hair grows very
low on my forchead, in fact it remches my eye-
brows and quite covers my temples, injuring my
looks very much Indeed, As I am alady, T am
valn enough to wish it removed, If it can be done
without scarring my face. A. The following has
been successfully used: Take sulphuret of cnlel-
um (fresh) and quicklime equal parts, reduce them
separately to fine powder, mix, and keep the mix-
ture in a well stopped bottle. When used, s por-
tion is made into & paste with warm water, and
immediately applied to the part, proviously shaved

A. | close, a little starch being generally added In order

to render the paste more manageable. It requires
caution In Itsuse. Itshould be applied to only a
small surfaco at a time, and great care should be
taken to provent it from extending to the adjacent
parts. The powder loses {ts properties unless en-
tirely excluded from the alr, and no liguid must be
added until Just before application, and then to no
more than is required for immediato use.

(13) G. D. 8. asks: Will Babbitt metal im-
part unhealthy properties to butter, when about
4 inches surface of the metal I8 In contact with
about 4 gallons of cream? A, There would be
some risk, especinlly if any souring took place.

(14) L. L. D, asks: Is it not good ressoning
that, when an article is cut through witha saw, it
ought tosepamte? Nevertheless, I have ap article
that [ can honestly saw through ten times on the
same line, and then band it back very pearly as
strong as ever. A. We have frequently scen a
similar result brought about by the proper use of
magnetic foree.

(15) A. McG.asks: What ia the cheapest
method of finding water in a light, loose sandy
soil? A. Drive an fron pipe well.

(16) G. S. asks: How can I make laundry
blue paper? A. Make a concentrated solution of
indigo carmine, in which steep the paper desired
to be coated, and evaporate the solution until the
paper is coated with a heavy deposit of the
oring matter. Y

(17) J. G. H. asks: 1. What ingredient in
the egg causes the spoon to be stained? A. Sul
phur. 2. What chemical change takes place? A.
A compound of sulphur in the albumen of the egg
attacks the silver, forming a sulphide.

(18) C. D. P. F. asks: How can the steel on
an engine be cleaned 80 as 1o look bright and bur-
nished? A. Use fine emery paper.

(19) G. L. S. asks: Is there an that
can bo used in making cologne that will make the
perfume lasting 7 A, No.

(20) E. E. E. asks: 1. Should green apple
wood for hgndles be cut into picces the size of &
handle, and let it dry before using, or would it be
better to saw Into boards and vut up when dry ?
A. The latter 1s best. Lot the boardy dry thor-
oughly before using. 2. How are light colored
handles mado black and polished to imitate ebony?
A. Seep. 299, vol. 3. 3 What Is the usual way of
polishing apple and other bard wood handles 7 A.
Sze p. .72 vol. 24,

(21) C. E. C, asks: Is there nz way in
which the dates on colns can be made ? A
Carefully clean the colns with dilute nitric acid
rinso with water, and polish.

22) L. H. W.asks: How can I best remove
a baked Japan surface from old sewing machines,
in order to get a smoother surface for another
coat of Jupan 7 A. Use a steel scoaper,

(28) G. 8. R. nsks: What size of cistern
will it require to supply a school of about 76 pupils,
collecting the rain water by spouting, about 80
fectof spouting belng used? A, Make your cis-
tern 6 feet In dinmoetor o the clear on the inside,
and about 5 feot deep below the crown. 2. Of
what materials nnd shape should the cistern be?
A. Bulld it of brick with 8 fnoh walls laid up in
Rosendale coment mortar, and with brick bottom
and crown, Make it clreular, 3, How cun I wmake
the best filter 7 A, Partition off one third the space
with a ¢ inoh brick partition; have small holes for
the fngress of wator ut the bottom of this parti-
t'on, and 1l sald ono third space with a layer of
gravel and clonn conrse sand about ¢ inches deep.
Place on top of this s layer of charcoal about 3
inches thiok, and then another layer of sand and
gravel ke the fist.  Let the water enter the cis-
torn {nto the lnrgor space, and be drawn from the
smaller.

(24) H. A, M, asks: Tintend to build an ont-
door cellar of brick, Could I make it frost proof
by having an olght inch wall outside and a four
inch wall insido, with a four Inch space between
the walls, filled with dust from the bed of a char-
coal pit? A, This would make u wall that should
rotain the warmth of the interior of the cellar; but
care should be taken 1o bind the walls together to
prevent thelr being thrown apart.

25)J, V. wnys: I have just built a large
fireplace & foot wide und 334 deep, opening about 8
foet high, In tho basement of a bullding 24 storfes
high, connecting it with two flues about 8x8, in
the room above, about 10 fect from top of fire-
place. Thero Isa good deaft to both fues, but pot
enough Lo provent the Nreplace smoklog terribly.
Howean 1 romedy Ity A, If the flues are to-
gethor, and it s protioable, you had better re-
move tho dividiog partition botweon thew, and
muko them Into one,
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(20) D. J. F. asks: 1. How can I find the
number of square inchos on the face of a mill-
#Lono Or any other clrole 7 A. (Radius In inches)?
31418 gives tho arva In square inohes, 2. How

an I flnd the numbor of square incheson the sur-
faoe Of A triaoglo? A. Half tho hight (o Inches x
by the base In inohos glves the aroa,

(3N W. W, N. says: T tompored springs
made from Hesso nore stocl (o oll at a very low
heaty and then fashed thom off, But most of
them would sot oo muoh, and & very fow were
good. I tompered somo n very cold running wa
tor, then dipped them In oll, and flashoed thom off.
But most of thom wore too soft, Komo broke, and
n fow wore good.  Thoro 18 a polnt of bardness and
toughness that I am uoable to hit. Can you sug-
gostsomo plokle that will holp wmoe? A, If the
springs set too much, do not continue the dlazing
%0 long, but dip thewn In water as soon as the
biazing commonces.  If thoy are too hard after
blazing, lot thom cool without dipping. Blaze
them In & tank of ofl placed over a fire.

(38) A.S. asks: Can a shaft bo driven by a
beltat an angle of 45° or any other than W°, with-
out the ald of a third pulley ¥ A, Yes, by crown-
ing the pulley and keoplog the shafts in Une.

(29) S. 8. S. asks: 1. Is there anything
botter for house plants than clear water? A.
Soapy water with a ltde ammonia Is good. 2.
Should the dust in the pots be loosened often? A.
If it bardens on top, yes, & What kind of plants
will blossom tho most? A, Geraniums, calesolari-
0%, and vorbenas, 4 What kinds of plants are
best for hunging baskets? A, Lobelins, musk,
und forns,

(80) H. R. asks: 1s the motion of the valve
uniformly the same in alocomotive engine and in
A stationary engine? A, Yes, practically.

(B1) F. G.says: In tempering steel, some
meochanics use the lead bath. Is the molten lead
{n any way injurions to the steel? A. No.

(32) W. S. R. asks: Which is the best way
to drill saw plate? A. Use a fat drill, and run
slowly, with a little oll.

(83) G. W. L, asks: How can I harden
flles? A. Hoat them to a red heat, and quench
endways in salt and water.

(34) W.G. B. asks: How can I stick clothcn
glass, so that it will hold firm, in order to sew it
intoan article? A. Try painting the glass with
oil paint, letting it dry, and then using glue as s
cement.

(85) W, B. asks: What is the best kind of
pipe to connoot o olstern with an iron pump where
the wator {8 to bo used for drinkiog and cooking
purposes ? A, Use tin-lined lead pipe.

(36) W. T, M. asks: 1, I have almost com-
pleted ¢ small steam engine, 1'5 bore x 38 inches
stroke, which I wish to'run at a speed of about 200
revolutions per minute. I have made the steam
ports A%, exhaust ports %<3, Iintend the
fiy wheel to welgh 101bs. The engine Is a vertical
lnk motion, so arranged that, by means of a lever
and notched segment, I can cut it off at almost
any point of the stroke. Will a i inch tube be
large coough to supply stesm, and a 3§ one to ex-
haustit? A. Yes. 2. Will such an engine, work-
ing under & steam pressure of 20 or 30 Ibs. per
square inch, at the above-named number of revo-
lutions, develop suficlent power to run a sewing
machine? A, Yes. 8. If {tls necossary 1o havea
governor, will it answer to attach it to the cut-off
lever and let it oporite In that manner? A. A
governor s notabsolutely necessary. The method
of attachment you mention would answer very
well. 4. WIill you be good enough to tell me what
you think of tho engine, ns near as you can judge?
A. Judging from your account, you have tarncd
out a very creditablo plece of work, 5. I never
worked {n any machine shop, nor attended any
selontifio sohool, but I have always had o great
lkiog for machinery. I made all my deawings,
pattorns, oto., mysolf, ns wlso the haond planer I
use. From what I have written, do you think it
advisable for me to enter n machine shop rather
than any othor businoss 7 A. It would be better
for you to entor a good scientitic school ; but if
you are determined and perseveriog, you can en-
ter & machine shop, and get a good education out
of shop hours,

(37) D. B. W. asks: What msakes our
gage, in very cold weather, show @ or 70 ibs.
pressure when there Is no steam In the boller ?
A. The gage must be frozen.

(38) M. C. sayr: | saw & notice in your
papor about using zinoc ln steam bollors, T had a
pipe 1o convey the feed water futoa boller some
25 feet long ; It was gus pipo; and in about 12
months’ use, it had many holes o it some %0 round
that they looked as if drilled. To stop them, I
covered them with a sheet of zine, and the next
time that I cleaned the boller I found many soales
had Joft the tubes and shell, and wore in the mud
recelver. At the tmo, T did not know the reason ;
but seeing the account in your paper, I have con-
tinued the zino until now, and only stop using it
bocause my employor fs afruid it will infure tho
boller. Does it wot on the fron injuriousiy? A.
We do not think it will {njure the boller; and by
keeplng s careful watoh, you can discover sny cor-
rosion, should it take place, before much barm is
done.

(39) A. A, C. asks: What would be the
proper length of u bolt to drive a stone crusher 7
A. Itdeponds on the distance botween centers of
pulleys, and will bo a little less than the circum-
forence of the driving pulloy Increased by twice
the distanoce betwoen contory,

(40) H. J. M. asks: Glvon o clstorn 10 feot
long x 10 feot wide x 10 feot high. Woat fs tho
Prossure on any one of the four aldes, when full
of water? A. Tho pressuro is the area of the wdo,
1n square feot, multiplicd by the distance of the
contor of gravity of the slde bolow the surface In
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foot, multiplied by the welght of n cublo foot of
water o ba.

(41) J. E. P, ankn: Whero can [ got a book
that tells about hunting and fishing? A. Addross
tho publishers of * RRod and Gun,” West Meriden,
Conn.

(42) H. 8, S.asks: What, If any, differonce
would there bo in the power required 0 run a
pulley with a given load and width of belt in the
following three cases? () With a bolt long
enough to run loosely without slipping. (%) With
i’ belt o muoh shorter s to require u tightenor,
(@) With ashort bolt strotohed very tight. A. A
gonorl noswor cannot begiven to such & question,
With narrow bolts, there would be little, If any,
difference n the three oases; but In tho case of a
wide and a thick belt, method No. § would proba-
bly give the most satisfactory results. We do not
know of any work that teeats spocially of this sub.
Ject: but wo Imagine many of our readers bave
information aoquired by experionce which they
will bo glad to tmpart, and which weo shall be
pleasad to recelve,

(43) J. A. W, asks: How can [ put walrus
hide on wooden polishing whoels, 50 that it will
stay on? A. Use the best glue,

(4) L. W, asks: 1. Can | use a copper
plate instead of platinum or silver in o Smeo bat-
tory? AL No, 2, Will a galvanie pile, composed
of 100 pairs of copper and 2ino plates 1 {nch square
produco as heavy ashook as one of 100 palrs of 4
Inoh platea? A, You, 8. Wil It produce a shock
that cun bo felt by taking hold of the wire with
the hands? A, Yes. 4. What Is tho best work on
galvanio and frictional cleotrdcity 7 A, Noud's or
Do la Rive's ure probably tho most comprohensive
works published In Eoglish. 5, How can Imake
carbon for battory plates? A. Seo p. 180, vol. &2,

(45) E. L. (. asks: Can permanent stool
magnots be maguetized so strongly that thelr pow-
er will not be meroased by use? A, Wethink they
onn.

(46) S. asks: 1. How shall I prooeed to sil-
ver plate lightly sheets of thin copper on one
side? A. Cover the othor side with wax. 2, Must
1 prepare a special battery, and how? A. Use Cal-
laud’s or Daniell’s battery. 4. Will the ordinary
rolled sheet zine of commerce answer to secure
the negative action? A. It will answer for the
positive plate. Uso copper for the negative. 4.
How shall I proceed to test a galvanio appliance to
determine how many degrees it will deflect the
magnetic needle ? A, Connect the battory with a
tangent galvanometer.

(47) B. D. asks: 1. Can & magneto-electric
machine be made powerful enough to produce a
twolinch spark? A. Yes, 2 Is there any book ex-
plaining the construction of such muohines? A.
Yes, * Introduction to Chemicnl Physlcs,” by J. R.
Pynchon,

(48) H. 8. says: I put up 5 Tom Thumb
batteries, and conneoted them by wires. By lead-
ing the current through a drop of water on a
alate, the oxygen {mmediately rose in very small
bubbles ou the negative pole.  After a short time
asmall blue lump appeared between the poles.
By moving the wires to different places such lumps
were formed at every place. What are they? I
bad well water to try it in. A, The lumps are blue
oxide of copper. The bubbles which arose from
the negative terminal were of hydrogen gas.
Hydrogen, belng clectro-positive, Is always drawn
to the negutive pole of the battery, as are all elec-
tro-positive metals, for the same reason, The ox-
ygen of the water, united with tho copper of the
positive terminal, formed small lumps of blue ox-
{do of copper, nnd for this reasen the oxygen is
clussified as eleotro-negative.

(49) R. G. W, of Glasgow, Scotland, asks.
How can I solder or otherwlise Join broken cast
{ron stove patterns? A, Uso hydrochlorio aeid
Kkilled by zine, and sal ammonino for a flux,

(50) H. N. B, agks: How can I determine at
what distance from the end of a stiok of tHmbor,
of uniform slze, # bar must bo placed undor it In
order that three mon, two taking hold of the bar
and the third taking the othor end of the stick,
may carry the stickand eaoh carry an equal share?
A. Pinoe the bar at 4 tho longth of the stick
from the end.

(51) H. 1L asks: How can I true up paper
cylinders? The cylindor Is formed of disks of pa-
per pressed together, A. Tools for turning wood
will answer, Run your cylinder at a very high
velocity.

(32) J. B. W, says: In answer to soveral
inquiries concerning the strength of flues, you
have replied: To determine the strongth of any
fue, made of good iron, well put together and
perfoctly eylindrical,divide 806,000 times the square
of the thiokness In lnches by the product of the
diameter In inohes and the leugth in feet; but to
K. K, who nskod what would be the differenco be-
twoon the pressure necessary o oxplodo a boller
from tho lnside, and thiat noovsary to corush or
fatten It from the ontside. you say the Internal
pressuro roquired to rupture it Is tho thiokness In
{nohes » tonsile strength (n 1bs. per square inch+
by the diamoter in Inches; while the external
crushing foree {8 111,000 (thiokness In Inohos)?+by
the dlameter in inchosxlongth in foot. Why do
you use the unit 504,000 for the tue, and LA for
the shell when tho cnses are Identical 7 In Roper's
wHandbook of the Locomotive,” T find that the
unit is 806,300X by squaro of the thicknessia inohes
+by diameter in Inchesxtho length (n feot, and
this sum x% In the example given, the leagth of
his ueis 10 feet; where does be yot the 8 from,
and why have you discarded the odd 307 A, The
111,000 should have been HM00, 1o Roper’s rule,
ho probably usos a fuctor of safoty of 3, and so
makes the flue 3 timoes as thiok as ft would require
to be, if 1t woro Just strong enough to resist the
prossure. Our rules had rofereneo to the ultimate

strength of the flue, and we would recommend the
uso of a faotor of safoty of 7 or ¥,
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(53) A, R, C, nukn: 1 want toran an engine,
§ inchios bore x 9 Inchies stroke, at 190 revolutions
Por inloutoat 100 (be, prossure. 1 will cut off when
plston has tenveled b dist or at il lnch 1
want to know what fire surface 4 noecessary to
kevp up stoam at that prossure, A. Prom 0 to %0
square feet.

(54) 8 F. 8. anks: Which s the most eco-
nomical to carry, high or low water, In o boller of
the locomotive stylo? A, Thero Innot a great deal
of difforonce; but probably some of our readers
have made oxperimonts bearlng on the subject,
and, {f so, wo would be glad to hear from them,

(55) 8. W, asks: Would a boller 3 feet long
x 1 foot In diameter be large enough for an engine
of 4 loches stroke by 4 Inches bore? A, No.

How long ought n person to be loarning to be a
Kood tolegraph oporator? A, A fow woeks, If he
Is intolligent, und has a chaonco of learniog in an
oftice where much business is done,

(66) B. D. W. says: An engineer elaims
that the lead of an ongine can bo lengthened or
shortened by turnlng the eccentrie around on the
shaft without touching the valve or connecting
rod. Isay it cannot be done without lengthening
or shortening both ends of the valve. Which is
right? A, Thoe coglneer,

(57) A. D. says: [ am making n boiler of 12
pieces of 1inch gus pipe, 12 inches long, connected
at cach end with Tw. Steam domoe Is 3 Inobes in di-
amoter and # luches long, Grato surface 1y 8 fnch-
6s fquare. Al the pipes nre exposed to the fire,
Will the above be suitable for an engine 134 inches
in dismeter x 23 stroke? A. It Iy probably large
enough, but you may have some difficulties in
using it. We would be glad to hear from you
again, after you get it done,

(58) J. B, says: I am bullding an engine 8
Inches bore und 6 Inchies stroke. ' Will ports 2 Inch-
o8 long and i inch wide be largo enough to let the
steam into the cylinder? A.Yes, 2 Wil 5 iron be
large enough for the plston rod ? A, Yes.

(59) E. G, C. says: 1. I am making & small
upright boller, 15 inches in diameter x 3 inches
high, of % Inch (ron, with heads % of an inch
thick,with flue ¢ Inches {n diametor. What willbe a
safe prossure? A. About 100 Ibs. per square inch.
2. What power from an engine, 1% x 3 inches
would I get with 40 Ibs. of steam, running at 100
feet per minute? A. Multiply pressure on piston
by speed In feet perminute, und divide by 53,000,

(60) R. B.asks: How many horse powercan
be got from an engine of which the pulley is a2
incbes and the belt is 9% wide, running over a 20
inch pulley? The 82 inch pulloy runsat 150. A.
Under favorable circumstances, from 15 to 18 borse
power.

(61) P. 8. H. usks: Is the pressure the same
In the steam chest as it §s In the boiler? A. It is
generally less, some pressure being lost by the
steam in passing through the pipe, and some belng
required to give the steam the velocity of tow.

(62) R. H. M, says: L. I want to pat an en-
gine into a boat 24 feet long by 6 feet beam, draw-
ing 1 foot or 15 (nches of water. What borse pow-
er do I require to drive her atdor S miles an hour
instill water? A. About 2 horse. 2. How large a
screw and of what pitch will be required? A, Di-
ameter, 25 10 30 Inches; piteh, 8 to 34§ feet,

(63) J. K, asks: 1. Can the officers of a cor.
poration of a town stop me from operating a steam
engine within said town on the plea of danger from
fire or any other cause? A. It depends entirely
upon the local laws. 2. Can a steawm boiler be sup~
plied with water from a tank above it by a pipe
running through upper shell of boller to within
an inch of lower shell by merely the force of wie
ter? A. Not unless the pressure of the column of
water {8 greater than tho steam pressure. Insort
steam pipe into the top of tho tank, however, nnd
you will have an arrangement stmilae to an equils
{brium ofl cup.

(64) S N. M. says: To tho questions lately
asked by two of your corcespondents, what is the
force of the blow of a plle driver, and of a steam
hammer of a given weight, falling a given dis
tance, you reply that it can only be determined by
experiment, You question whether therule given
{n the books, that the “momentum of a falling
body is equal to the weight multiplied by the vel-
ocity " will determine what welght, pressing stead-
ily, will produce the same effcot as the blow. By
the rule, the momentum of 1 Ib. falling 164, feet
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maonia, and soda, froely used. The result was foam-
Ing to such an extent that the water would show In
overy gage and Lo the top of the glams tube, and In
the same minute would run down out of sight In
the glass, with & stessn pump working st its high-
ot speed to Gl the boller.  We use sten 10 hent
dry house and factory, and to run the engine (0
horso power) and stoam pump, and for severnl
other purposes ; but were obliged to shut off all ex-
oept the engine and pump for an entire day.

(07) D. N. wayn, in reply to H, M. F,, who
wales for n method of determining the piteh Yine of
a cog wheel, baviog the number of cogs and the
pitch. A very simple rule Is to wultiply the num-
ber of cogs by uumber of thirty-second parts in
the pitoh, and polnt off the two right band fgures
for declmals. For le: To a whoel of 2 inches
pitch with 100 cogs, there are 64 thirty-seconds ;
thon 100X 64=0400 : or &5 cogn, &5x64=L000 [nches.
Tukeo any pitch, say % and 25 cogs: 85 12«30
Inches, This i3 the way that T bave found the piteh
lUne of wheels for the last 15 yoars, and it is per-
fect. The rule ean be Inverted and the number
otmpfwndumdhmmudplu be given

(65) 0. E. W. says, in answer o B, R. C.'a
query as to using lead pipe to convey stesm : This
should not be done If the pressure s more than 5
or 10 Ibw. per square inch. | made an attempt to
carry stearn et a pressure of from 40 to 00 Ibs, (un-
derground), and the result was a reduction of the
lead to n white pasto or powder in n few woeks'
time, und u consequent expansion wnd bursting of
the pipo. I have found by many years' experienos
that lead in contact with steam under pressure of
over 10 Jbs. per square inch very soon loses its
strength, and it is therefore good neither for pack-
ing jolats nor conveying steam.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents and
examined, with the results stated :

G. M. O.~Iron pyrites.—H. P, W.—It shows little
particles of sulphuret of fron, but you must Jook
farther if you suspect zine or silver ore.—~R. 8. F.
—Itisa plece of ordinary spelter or cast dne—
G.H. & J.8.C.—It is oxide of lron, witha large
percentage of silex.—H. W. 8.1t s not gitrate of
potssh; it is yellow magunesian limestone.—8, P.—
It is brown hematite, an ore of fron extensively
used.—T. H. R.—They are rock crystals or crystal-
lized quartz.—H. W. B.—Iron pyrites.—B. B—It is
muscovite, or potash mica, contalng about 10 per
cent of potash. If spread upon the ground, it
would decompose [n the course of time, and the
potash would be converted Into a soluble form and
would serve as a fertilizer to plants. It would be
well to Institute experiments of this kind with it
The other uses to whioh muscovite can be applied
will be found in the Science Record for 1575, p.
187.—J. D. P.—The motal particles appear to be a
sulphuret of some kind, probably pyrites. 1f you
will sénd some of the metal free from the gangue,
this can readily be determined. The amount sent
was not sufficient for analysis.—C. G. 0.—One of
your specimens (from Yonkers, N. Y.) s beauti-
fully white knoli. The otber contalns a small
amount of oxide of iron.—We have recelved speci-
mens of porcelain clays of inferfor quality from
W. L., Central City, Col. Ter,, and M. P. A., West
Bloomfield, N. Y. The price depends largely on
quality, etc. The purest is retalled lu New York
at 10 cents per Ib.

8, L. G. asks: 1. Are violin tops and bottoms
sawn thin and then bent? 2. Is thero a block or
anything of the kind inside the violln, to glue the
nock to, or is the neck simply glued to the outside?
=R M. C. asks: How can I make blue marking ink,
used by the express companies 7—F. E. W. aaks: Is

hore anything besides tin with which I can coat
tead castings before covering them with vulean-
lzed rubber *—T, C. H.says : I wish to run an on-
Igino of from 5 to 10 horse power In the smallest
possible space, To do so I propose to use coke,
with an apparatus for sprinkling small quantities
of erude coul oil on the coke to Increase the heat.
Who can tell me of the resnits of this method ?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On Drawing Ovals. By E.C.T.

Oun Light. By F.G.F.

On Crimioal Eotallments. By LS. B

On Chemical Eluments, By W. T,

is equal to 82} Ibs.  [lately extemporized a stmpl
inoxpensive apparstus. 1 took a small lever, of
uniform size and density, and made aslight crease
across the oenter of It I balanced it on & dull
knifeedge in the orease and hung a welght of £ oz,
to one ond ; T kept the lover bortzontal by a stop
over 1t near the other end, and let drop a 1 oz, bul-
Jot on to the end from a hight of 16 feel. It
Just sunk that ond away from the stop, perhaps
the 4 of an inoh. 1 noxt let deop a bullet abont
2 dwis, lighter; It did not siok the lover away
trom the stop.  Though my apparmtus and export-
mont wore neoessarily somowhat fmpecfoct, my
result came 8o noar tho rule that I malotain that
the rule does dotormine what welght, pressing
steadily, will produce the same result as the blow.
(05)0. E. W. says, in reply to 8.8."s query
as to con pulloys: The offsct from the stze of the
largest pulley In the treadle wheol must be the
samo s from tho smallest cone to the second size
of cone, and the offset frem the second to the
smallest size in treadlo whoel must be the same as
from the middie to the largest sizo in the cone.
(66) O, E. W, says, o reply 0 C. D, who
speaks of water foaming and showing a boller full
of water, while (n reality the bollor 1 nearly dry :
This has beon my exporionce. Our works baviog
stood {die from Fobruary 30 to April§, the sowe in
the boller booame loosened by successive freczing
and thawing, Tt was thon oleaned outand a boller
purge, composed of ferra Japonica, oarbonate am«

On Buclid, 1, 47. iy F. M_S,
On Curves o Nature, By B C

Als0 enquiries and answers from the following .
T.LS-0.PS-J W 8- 0 0~C R-W—
H.W.0.-X, Y. 2~L. N.8-J.8 L,

HINTS TO CORRESPONDENTS.

Correspondents whoso Inquiries fall 0 appear
should repeat them. If not then published, they
may coaclude that, for good roasons, the Editor do-
olines them. The address of the writer should al-
ways be gnven,

Boquiries relating to patents, or to the patenta-
b'lity of Inventions, sssignments, ote, will not be
published bere, All such questions, when Initials
oualy are given, are thrown into tho waste basket, as
it would tll balf of our paper to print them all;
but we geaerally tako pleasure in answering briely
by mall, if the writer's address is given,

Who sells a book on the Turkish bath? Who sells
works ou chemistry? Where can I got & good mi-
croscope for laboratory use, and what will it cost?™
All such personal Inquiries are printed.as wil) be ob-
sarved, In the cojumn of “Bustness and Personal,™
whiloh Is apecially sot apart for that purpose,
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llln.hdok ll M THORTOr. .o o ihranaciien 10,818
Knitting machtns, D. Mekfond........ . 162,58
Ladder, o ! non . 16,5
Ladder, fremen’s extension, I*. Peterson 19, foe
Lamp, carriage, ¥, C, Cannon. . ..o e 169, %
Lantern, lght house, 0. Cook . e s

Lantern, magle, A, G, Dosby. ..
Lantern, magle, L, J. Marey........ PR

Lathe for turning wood, W. It. Hodge.. 162 0
Lathing, metaltle, J. W, Hoyt ..o 18,2
May 4, 1875, Leather rounding machine, )1, F. Osborn IR
Laghtatng rod, J. A, KISOKRET, , cooviniicarssives « 163,68
AND EACH BEARING THAT DATE-. Liquids, arswing eferyescent, ¥. W, Wiesebrock :::
[Those marked relseued paton| Lock for doors, ete,, P Wernl, oo
L ) Lok, soal, W. T, DRTMRE. o oeconerssnasiessssss . 10,0
Loom shedding mechantsm, O, Crompton. ... 12,04
exhansiing, O ¢ ..... Loom templo, N. CBAPIMan. .. oo vv vavves |
‘..Iw“' W ARoRr.. o Mall bag fastening, 4. C, Praskiin.,
o Sy P Meal cutter, O, FOROIDEIR. ..cvivorasarinssessses

Auger, W, Welle, ...
Auger, earth, A M. Hnn .
Auger, earth, W, W. Jils
Avger, earth, G, & Sirong. ..

Motal bullfon, refining base, ¥, 11, Donsfield ., ..
Milllng tool, B, F. Bopayenture
Milistone dress, W, T. Ashworth
Mines, ote., ventllating, L. 1, Menry.....
Mirror, tollet, B. T, Stary
Mortisiog machine, 8, 1. Wilder .. .
Muslc teaching apparstas, J, A, Searritt,,,
Needle cose, W. I, Yeomans, ... oo oo vens
Newspaper file, ¥, I\, Alderson,,
Night sofl, transferring, W. Painter
Nuts, making box, Marland and Lewis, .,

Pattery, palvanic, W. M, Davis, . oooenee FINESERR
Pod bottom, spring, firanson & Juergens (r)...
Ded bottom, qﬂu Deonnen and Nowhoure, ...
Podstead, fnvalld, B, D, Whittemore 5

LN L)
m‘m

J d

Blowers yant . 162,907, 362, | Nuts, making heaagonal, A, Mariand,

Bllag :’ini-'g,‘:o: o e | Ol weal molder, lnseed, A. Judson..
). .. 162,92 | Ordnance. breech loading, D, Davison, ...

Boller, sectional, H, F. King .

6,422 | Ore separator, W, J. Evans

eam, B, W, Rice (r). v 6,422 ) Ore separator, W, JoEVans ......oconimmmsnnninin
3‘;}}:".;:‘ -u«".nc. ¥. :::II. Syow s 162,925 | Overalls, 8. R, Krouse . ....ccc cove vune
Poot and shoe, Prosha and Wales (0. 6,021 | Ox how pin, W, VAMmum. ......covimmererne
Boot heels, ote., burnishing, V. K. Spear . 162,775 | Paddle wheel, feathering, C. A. Lamphere

Padlock, combination, D. A, Reot
"an, steak cooking, . B, Smith. .
Pantaloons, shaping, E. B. Viets
Pantaloons bloek, J, Mc(.nrd)..

. 182500
162,764
163,916
162,860

Root shank peces, making, L, Bradford..
Poot soles, molding, W. H. Palmer......
Tool, opora, J. T. HArpor........
Nosomy pad, J. C. Tallman. .

topper, G. J. Cﬂul-lr SubiBesvENaIan voe 162,800 | Paper can, B, T. Covello...oooiiiininee
:::: :ruhlu' apparatus, Schifch and Koster.,. 162, Ti1 | Paver feeding apparatus, C. A, Muﬂem.
Box for showing goods, ete., F. S, Kinvey....... 162,527 | Paper vessel, D. N. Russell..... sEbeRsETabn

Pegging machine, Bickford and sumenm.

Rrick mach . Whiteley..
o iy Planoforte agraffo, Kranioh ana Bach.....

Bricks for paving, prepared. B, A, nerrnnn

w, H. F. Rlceetal..... .. Pipe, Lansdell and Leng........ T
!l::ld:;:ro:.‘:‘ :{0‘!!;0! ersNbeone Plauing machine, O, G. Howes (r)..
Rrush dlocks, punching, 1. Holmes Planing machine, G. Spire...
Butter worker, J. Macnee ... Planter. corn, F. Van Doren...
Caraxie box.J. Rhoads. .. ... PN Plow, T.J. Meroney..ceeees <
Carbrake, A. F, Gue (r)... ..ot Plow, D. B, Smlth, .oooveviannennaninnas
Car coupling, A. V. Anderson.... Plow caps, making, Marland and Lewis
Car coupling, J. G. Baader........ Plow, corn, L. G, Clawson.... ...
Car coupling, J. and A, E, Crane. Plow, steam, D, Beaumont, .
Car coupling, H. F, Rice etal.... .. Plow, sulky, O, Osborn......
Car coupling, H. A, Sharp....... PR Post, fence. M. W. Colwell..

Car conpling, J. H. C. and N, B, Smith,
Car doors, mounting, G, 8, Koapp ...
Car slarter, Shain and Waltt......
Carstarter, A. B, Sharp....
Car, strect, J. Stephenson........
Cars, lighting, mllway, R, Plotsch....
Cands, show, L. C. Goodale......
Carpet siretcher, N. H, Merrill,
Carrlage lamp, F. C. Cannon...
Cartridge, E. J. Collet, . .ouvvinnes oun
Cellnlodd, ete., molding, R. F, Hunt,
Chalr, opera, J. Richardson,.........
Chandeller, drop Hight, G. F, Blalese. ...
Chuck for veacer cutting, E. J. Granger,

Pot and kettle, D. M. McLean
Pross, baling, J. M. Albertson
Pumwp. centrifugal, L. Chapman.
Pump faucet, alr, T. Bingham,.....
Rallway, clevated, C. L. Horack.......
Rallway signaling apparatus, J. Ewart
Rallway rall, street, J. P. Nessle.......
Rallway switch, street, C. B. Barlow
Refrigerator, A, F. Bronner.....
Roller, trawl, A, L, McDonald
Roofing tile, G. Manvel
Sad tron, Ellyson and Askew..
Sad lron bandle, J, Webster.
Sash holder, T. Walker...
Saw buck, G, Collins....
Saw frame, fret, O, Evans, ...
Saw guard, Graves and Howes,..
Saws, oto, setting, W, Bryson..
Scraper, road, B, Goodrich. ..
Scraper,road, J. L. McKeen..

....... v 165U
wee 182,796
o 12,506

10,56

Clamp, J. J. Squire..........
Cloth measaring machine, J. Sailivan..
Coal chute, extensible, J. M. Lafferty .
Cofin tandle, J. 5, RaY.cov ciovaveanees

...... Screen. G. W, Brown.......ooeve e 10,455
Scrow cutting die, M. A, Grllllh v 2,00
Screw threading dle, F. E, Wells...... wee JR2,053

Screw threads, cutting, C. T. Litchfield
Sewing machine winder, F. Peck......ooiiivianns. 102,583
Sewing machine take-up, etc., M. M. Barnes .. 102,757
Shatt hanger, counter, J. J. Squire.......... eeers JIR,567
Shaving mug, D, Heston. ... R A L lee
Sheep washing device, C. H. & J, H, !lcC-ll PR [ K H
Shingle machine, O. T, Willlams. ... . 162,958
Shoe fastening, T, Tocker....... w 189N
Shatter, fireproof, 8, Fales. .ee 162,810
Skate, O. Edwards, (r)...coouuninnn 6,410
Sleigh ahaft attachment, D. smn:..
Sleigh beat knee, ete,, D. O. Card (r).... ...
Sliclog utensil, kluhen. A. Iske....
Soap holder, E, Cundey,... .....
Boldering machine, W, L. Ballle,.
Sole fastening, B, ¥, Startevant...
Sole fastening material, B, F. Sturtevant...

Egg teater, J. W. Van Amam....
Exgine governor, steam, T, I. Walsh . RS
Engine goversor, steam, (. Westinghouse, Jr... 162,70
Exgine, motive power, Wyss and Stader.... <R3

Food box and nck.l) Il Ostrander..
Feed water, heating, D. F. Mosman.
Fence, tarm, D. E. Ostrander.

Fenee wire, barbed, M. M. Mack . Sole fastenings, making. B. F. Sturtevant.. R
mummwumw nololnteulu rod, B, F. Stortevant....... .. .... 162,972
Fire extinguisher, C. Van Dusen. .. . hine bobbln, G. Richardson (r)..... 6,416
Pire place,J, H. Garrard .......... Splnnlnl bolater, G, mchnd:on(r) e 8415
Floor for mait kilns, L. Herrmsan. IRARMETAY, Wi A, PIE: .ocoocvanes sopussena o 162,765
Footrest, L. M. Aogle...ouvinenn Stereoscople print cutter, Smillle & Slebert. 162,60
Farpace, botalr, L. Daport.................. St petrolenm, J. L. Stewart........ooene 162,69
Farnace slag, sanealing, ¥, A, Lockenbach,, Stove, cooking, K. H. Bates., 162,853
Furnsee, straw feeding, ), Morey (r).... ...... Stove door handle, A, S. Shontz. .. 162,08
Gas, carbureting air, P. W, Ofelae. ..., .., Stove door binge, W, T. Howard.... 1R
Gas, ete,, condenser of conl, W. L. Prawt Stove pipe damper, G. W. Leading .. IR
Gss, sutomatic dlast, R, Hewson....... Stove, pocket lamp, T. W. Houchin,, ... 0,mi
Gas pendant slide, 8, B. Il Vance... $tove, reservolr cooking, G, H. Phillips 162,507

Soves, ventflstor for cookmng, A. Leigh 162,.

Btrap 100p, B, O, Taleott, (£)...civviiiiae o0y

Blump oxtractor, A, McKennoy.......«... lm‘ '.m 163,087
Bugar, manufacturing hard, ¥, O, Matthlessen, (r) 6,418
Tablo, extennion, N, POLry,.....oovorveeeeee or oees 100,850
Table, folding, Hprigade & Schinoering.
Table, folding, 8, T. Waggoner.......
Table slide, oxtension, W, J. Noda,
Table wlide, extension, J. C. Turner, .. .
Telograph, firo alarm, A. Rosonbnsch o 107,000
Tobaveo boxen, ralsing, C. J, Hauok s eeeees 102,817
Tobueco, Inminating stemaof G, P, Unverzegt, ... 162,574
Tobmeco, treating, G. 6. Prinoo . oo, 160,78

Glams, presing and momlna, A, P. Brooke
Giasss press, W, Beek. .. o.oviiiinens
Goods on biss, cutting, 5. Mayer.

Graly blader, Carr and Wilcox, .
Graln copveyer, H. Severn...

oo 162,505
» LN
« 10,50
M LK

Hame fasteniog, W. I, Ward,
Harvester, B, 1lingworth,,

Marvaster, J. ). Kirton | Top, sdjustable, A, Clarke. ..., " e
Harvoster, 5. POrter., oo, e e Iﬂ?:‘;fh
Mend hit for stesmbosts, W. K. Merril), Toy butlding block, C. M. Crandall (r) 0,40,

Mewd roat, W. M. WHILE .. .vvvieeera, g |

168, 990
Lo 108,020
- 100,541
« 1m0
veer 102,051

Toy money box, J, Hall .....oovivsin
Tross, J. M, Z00K00.0000000 "
Tabing, making welded, J, Hugieing, .
Turntable, 8, M, Carpenter
Umbirella, Hayos & Bomerset, .,
Valve, lock-up satety, E. B, Kunklr
Valve, plug, T, Shaw...,

Horseshos natls, BBAADIAK, ATIMLFODK of 1, 162380

Wateraloset, W. 8, ORIF....cooiiirrrnnraionss

Wheat, eto,, drying ground, 0. 8. Faller.
Whimotree, J, I, Brown.,..oovvieiies

Awerican,

Wringer, T. K, MaDonall......
DESIGNS PATENTED.

5,000, —VaLisn Looxs, @, Darsheim, New York oity.

R0, —Fawn,—0, §. Parwoll, Doston, Mass,

8,006, ~Srarm Covens, W, i, Gould, Montrose, N J.

07, Faxs, —B, Heelt, New York elty.

8,000 —Tyres.—H. [Wlenburg, Philsdeliphis, Pa

8,59, —CLirs you CAnps.~0, W. MeORll, New York olty.

2500, Faxs,~E. W. Perry, Cinotanatl, Ohlo

BA11, AT Boxeaxro.~N. ¥, Reloscke Jersey elty, . J¢

8,819, ~Cury-Rorrons.—L. 8. Beals, Axtoria, N, Y,

£,810, ~Tyre —~J. M. Connor Greenville, N, J.

2,004 - Tyre. —H. Ihlenburg, Philadelphis. Pa.

—_—

TRADE MARKS REGISTERED.
Waisky.—~Adams & Taylor, Moston, Mass,
Qiw.—~Adams & Taylor, Boston, Mass,
~WHIEKY. —~Adams & Taylor, Boston, Mass,

GiN, —~Adumns & Taylor, Boston, Mass,

Waisk . —Adams of af,, Boston, Mas.

G, ~ Adams, ilake, & Taylor,Boston, Mass,

BoAr,—J. P, Baboook & Co., Stonington. Conn,

Bssxor or Gixons,—F, Drown 'hilsdeiphis Pa,

LANIMent. <0, O, Clark,College Polot, L. L N. V-
Lean, ~Forest River Co., Salem, Mass,
wALeonot, «t!, . Graves, Doston, Mass,
GaLvaxtzen Inox ~McCatlough Co,, Philadel-
phia, Pa

Mestorxe, —J, Parley & Co., Atlanta, Ga,
2,0 <Axie O, U, €, Rehmond, Doston, Mass,
200 Bona Waren, -8, F, Simes, Philladelphia, Pa.
AN Canvixos. —Sorrento Carving Co,, Boston, Mass
2AB ~OXYORSWATEN G, It Starkey, Philsdelphis s,
240 Srwino Macmines —~Flokle o al. Manu, Co,

Middietown, Conn.

2,80, <Parxrs, kv, ~D, ¥, Tiemann & Co N, Y, elty,
2451, ~80onA Waren ArPanaTun.—J. W, Tufts, Medford
Mass,

2,422, ~ Corree.—G. Boyd & Co., Phlladelphia, I's

2,43 —Prrrens. —E. Brown & Co., Jersey city. N.J.
2431 ~Corree.—D, Foeht & Co., Phlladelphia, Ps,
2435, ~WooLex Croris, ~Middlesex Co,, Lowell, Mass.
2,000, —~Cnaxraaxe.—Molc et al,, Epernay, France,
2,487, ~LAnD,. —G. C, Naphoys & Son, Phfladelphis, Pa,
2,488, ~Meprorxx.—J. R, Nichols & Co., Doston, Mass,
2439, 0118, xro.—H. Phlllips, New York eity.

2,440, ~MusTann, e10.~Pinckney & Co,, N. Y. city,

BCHEDULE OF PATENT FEES,
On e80h CAYEAL. ..ovvvirininnsrrsnsnrssensnssssssrnsresSLO

0

On fNling oach spplication for mm. m ym)..
On tasuing each origioal Patent......ccieiivnees

On application for Relssue
On Olng 8 DISCIALNOr, ooouveesssnsveenns
On an application for Dealgn (8) years)
On application for Design (7 years)......
On application for Dostgn (14 yoars) ... ..ocovveee.. B30

CANADIAN PATENTS.
LisT oF PATENTS GRANTED IN CANADA,

Arnin 22 to 29, 1875,

4,02, —A. Cummings, New York city, U. 8. Screw,
Aprfl 38, 1875,

. —E. Hill, Jr., South Norwalk,Conn., U. 8. Linlng
for eylinder, April 38, 1875,

4,600 —A, Mitchell, Wilkesbarre, Pa., U, 8, Spark ar-
rester. April 28, 1998,

4,66, —J, J. Cobd, Grand Raplds, Mich., U, 5. Sides
and wings for sleighs. April 28, 1873,
1,0%. R, Bentley, Owen Sound, Ont.
April 28, 1575,

4,607, <J, E. Wisner, Friendship, N.
izor sower, April 35, 1995,

4,655, —~C, R. Soyder, Mioneapolls, Mian.. U. 8. Work
table. April 3, 1873,

4,68 —H. Behning o ol., New York city. U.S. Name
board for planos, etc. April 35, 1575,

4,700, —C, W. Jenks, Somerville, Mass,, U. S. Shirt
bosom. April 25, 1875,

4,71, ~C. Kennedy, Aurors, Ill,, U. 8. Wire fences,
April 23, 1575
4,%02.—P. Gendron, Toledo, O., U.S. Carriage wheel.
April 25, 1575,

4,79.—8, Morrell e« al., Montreal, P, Q. Spring bed
bottom, April 29, 1575,

4,94, —J. Moulton, Ossipee, Conn., U. 8., o al.
rossing machine. April 29, 1535,
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Asdrew Duncall. IMBMO0.... ..ccovirirrvepssavecnsnes 1.
Forsyth.—Book of Designs for Headstones, Mural
and other Monuments. Contalning 75 Desigos, B
James Forsyth. 4to. Cloth....cocu covnvane ud\
Jervis.—Rallway Property : A Treatiso on the Con-
struction and Management of Rallways. 12mo.....802.0
Kobell-Ernl.—Mineralogy Simplified. By F. Van

Kobell and Henry Ernl, M.D. 1300, ccciarnnnnss 7.0
Liobor.—Assayer's Guide., By Oscar M. Licber,
NNNratad. 13MO0..cccasacsre sssasosnssasnessessaass L 1
Amateur Mechanio's Workshop, Illustrated.
BY0.ccsncasinavanonnsasavosuon CeaahesdeschaseerurNIONS 8.0

Nowbeory.—Gleanings from Oronmental Art of
Every S ylo: Drawn from Examploes in the British,
Sout Keullni:mn. Indlan, Crystal Palace, and cther
Museurs, the Exhibitions of 1831 and 1562, and the best
English and Forelgn works, Containing many hundred
examples. 400, ... ..... p 5.00

Nioholson.—A Manual of the Art of Bookbinding :
Contalning fall Instruoctions in the diflerent Branches

of Forwarding, Gilding, and Finlshing. Also, the
1‘" of erbﬁx‘w Bolgk-«hu and Paper. lllnnné«;s

The directions Aere given for marbling are suitadle for
mardling of siate,

The abave, or any of our Books, sent by mall, free
o . &t the publication tnce.

new and e CATALOGUE OF PRACTICAL
AND SCIENTIFIC KES—9 pages, Svo.—sent free to
any one who will Turnish nis address,

HENRY CAREY BAIRD & €O,

ISDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALXUT STREET, Phlladeiphia,

PLUMBERS, Get one of the F. Reltz Auto-

Gas& STeax FrTTERs matic Soldering Lamps, Send for
AXD TINNERS, his circular, Address

F. REITZ, Pateatee, Birmingham, Erie Co., Ohlo.

PLANING &MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
)\ BAND & SCROLL SAWS &c.&c._4

9 cT NF(.:IANXTﬁCOO

ORTABLE STEAM ENGIN Pﬁl“ (‘.Oha(BIN
maxi 1 d ty and econ
ONJ::lllg.ml m!g:ul:u(:x,! .tfll‘ c-z»';:ﬁl :IDZI:p.th' 01;2-7:,1'.{:
l'l‘l 'Aﬁﬁ::;-nw&’:&?&@:i%? DO u’. cecriptive

! ’ dress
S ?ﬁliog .'8?,ll!c6guDuLBY CO., Lawrence, Mass.,

PATIENT

OLD ROLLED
SHAFTING.

The fact st this hal"lﬂ? nas 73 per cent greater
strongth, & finer Goish, and I truer to gage, than o

ost economic
other 1n use, renders it undoubledly the most eco e

We are also the sole manufacturers of the (
zlu?l' Par, CovrLing, and lluml. l'uMT.yl
s Of the most &) ved styles. rice
spplication ta T JONES & LAUGH
Try Street, 20d and 0rd Avenues, Pltsbury
19 5, Canal st Chicago, Il
B Stock s of this fiing (o store ana 1or sale by
FULLER, DANA, & FITZ,)
KO, PLACE & CO., 121 Chamt !
TERCE & WHALING Milwsukeo, Wi ¥

Improved Slotting Machine.

New Trip to relieve the Tool on the
up stroke.  The best arrangement yet.
Eﬂhm Awsrd of the American Iostiiste
in Fair of 1874, against all competitors,

W00D & LIGHT MACHINE CO.

Woncnstar, Mass.,, Manufacturers of all
i’(im:luf l’qlon Woglkln M W\ Iinel H
Lathes ancrs. hapeis, iy,

(ﬁtgu'. &c.‘A]w, Shafting, Pulleys, 82

Patented !!7!:

CLARX & C0'S SELY.COILING ROLLING STEEL BHUTTERS (Murgiar Proof), Wor Store

Fronts snd Roar Windows, require no machinery or bals
ng Wood Shutters for Stores and Dwaollings, Thousands
the world. flend for Oatalogue to

London, Paris, Vienna, and Derlin,

Do welghte, and can be spplied to any opening; also Rolle
Are tn dally use, and are scknowledged the bhest shutiees In
JAMES G, WILSON, Manager,

18 West Mih St,, New York, and st

b n:lirirsy t';l m.;nvfl -v.n ";-.—'“; m =
akin

sHIRGLEY FEADING, AND 5TAVEs

3 @ mAkers of the well known [XFROVED LAW's PATENT

ulxol:l AND HXADING BawING MACuINE. For clreulars

addre THEVOR & CO., Lockport, N, ¥

BLAKE'S PATENT
Stone and Ore Breaker

Crushies all hand and brittle substances to
any required slze, Also, sny kind of
Broxe for Koaps and for CoNoxrrx, &,
Address BLAKE CRUSHER Co,,
7 \ow Haven, Conn,
UN For the Beat and Ohonpe
P cme ont_ address THE (RHT L)

DROP i;ﬁESBEB. & PAREER PRESS 0.,

ERTOwN, Coxy
ITIIII T+ WROUCHT
IRON
BEAMS & GIRDERS
HE Union Iron Mills, Pittsburgh, Psa.
The attention of Eagineers and Architects ts called

to our tmproved Wrought- lron Beams sad Glre !
tented), In which the compound welds hc\-"n‘:h"e -‘l‘:l‘n
and fanges, which have proved so objectionabls in the old
mode of manufscturing, are entirely avolded. We are pire.
to furnish all alros at terms as favorable as can be
obtained elsewhere. For descriptive ltho, ph addross
Carnegie Brothers & Co., Union Iron Mills, lq?ubumn.l'.

PI PATENT
an!.ng & Mat
(l,nl(llnhlgl‘d‘;nxral".'rh nes, Gray and \Vnod'ncmnnon. olf .

| %, and othor wood. workin, 1 .
8. ArWOOD'S MACHINE COr. o1 Liberty Ste N. ¥
Send for Clroulars, eto. #1 Budbury 8t., Boston.

HE NEW AMERICAN ECLIPSE DITCHER-—For
cutting and mdt-%. still abead. Address
R. STARBUCK, Wimington, Ohfo,

Model Engines.

Complete seta of

Castings

for making sm.

Model Steam hogines 1% In. bore, 8 in, stroke, price M;
Q1410 2 In. bore. 4 In. stroke, prico $10, same stylo as out.
Eureka Foot Lathes only 15 Dollars, Gear cels and
Parts of Models, All kinds of 8mall Tools and Mater!-
als. llustrated Catalogue Free,

GOODNOW & WIGHTMAN, 24 Cornhill Boston, Mass

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HAXGERS, PULLEYS, COUPLINGS, RELTING, &c
&c. Send for Iustrated Oatalogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 108 Reado Sts. N. Y. Cliy

THE IMPROVED

NIAGARA STEAM PUMP,

W o M1 Pearl 5t., Brookiyn, N.X.
Manufacturad solely oy

Hubbard & Aller.

EXNGINES AND BOILERS,
Pulleys, Shafting and Hangers
a Specialty.

? SMALL MILLED MACHINE SCEEWS made

to order. Samples and price list sent free.
Cuzris M'r'c Co. West Brattieboro, Vi,

EAGLE FOOT LATHES,

With Seroll and Circular Saw Attach-
monts, Slide Rest, Tools, &c_: also Small
Eugine Lathes, Metal Hand Planers, &o,
Neatest dosigns, superior finish. w
Prices, Our new Catalogue doscribes
these and every 100l nece for the Am-
steur or Artlzan, Send for it,
WM. L. CHASE & CO.,
— % & %] Liberty St., New ¥ ork.
ITUHING AND DRAINAGE MACHINES
furnished at a moderate cost, cutting ditches of
any width and depth In ground free from stumps and
rocks. Machines worked by from four to six horses,and
two men will do the lnt»o’v of lllﬂy mn s day at least
S ’ ty Rights for Sale Tess
e b R RANDOLPH BROTHERS,
111 Broadway, New York Clty,

THE

Bigelow Engine,

The Cheapest and Best Fortable
Engine offered to the Publie

Price, 4 Horse Power. 200
g e A

4 Horse Power........ 0150
6 . : 1
Ttosy ** o ere 25
12015 e . . an

sSend for Illustrated Clreular
= and Price List,

= i, 1, BIGELOW & Co.
9 New Haven, Conn.

» N Standard
r $100 forfelted, All the New and
R n\'rl:'t‘:;.o('l.nmumo. &c. Valuable h.amplrb: fr:;r :l\l_h
circulars, Ulllxv:_l.r.\tm xrry Co. ANChambers 56,58,

Q GENTS WANTED.—8$40 a Week and Expon-

ﬁ‘adley’s Cushioped Hammer

a8 larger capacity, Is
more durable, takes up
less room, does more and
better work with loas ex
pense for power and re-
pairs than any other Ham
mer {n use.

Gusranteed as recom
mended. Address

BRADLEY
Man

Company,

BrYraovss, N.Y,

8605590 i "t

3 A WEEK to Mals aan Femais A x
877 locality, Costs NOTHING to ry 1‘('.‘;;;?.':'1‘:.:
FREE. F. 0. VICKERY & CU., Avgusta, Mo

OTIS siciiinery

OTIN, BROS, & ©
No, 348 BROADWAY, NEW YORK. i |

Pla & Matc "
fonlding, o saw DR and Tenoning Machines. 0

Baws and Genersl Wood Workin, A
Jl';lflh B. BCHENCK'S BONS .ﬂ:’.:’i‘:”s-. Y.
_Bend for Catalogue. 115 Liberty Bt., ¥. Y. Oty

STEEL CASTINGS.
5 4R UL S IN(IS.
Solld sod Homogeneous Guaranteed t fle ot

I:x ne to Muare Ingh. An lh’:‘m‘tuhx- '“':r'\,o! J';: :f.',nf:;'-r
sive forgings, or for Cast Iron requird D,
Bend 1or cfifular and price list Lo R e
Mi HAFYIE STEEL CO.. Evelinas 8¢, Phlladelphisa, |

weok And expenses 10 all. Arteles
W, Maple as flour. Bamples free. C. M
ON & BRO,, N.Y. or Chileago,

M ASON'S VAT'T FRICTION CLUTCHES
Are manufactured by Volney W, Mason & Co.

Providence, It 1. Agants, L. B, HHOOKS, @ Cilff street.
New York: TAPLIN, RICE & CO., Akrog, Oho . 00

E ‘ISAWING MACHINERY.

AN'S PATENT. ALSO,HAND AND STEAM
ODERRICKS & TRAVELLERS,

IAEI(BTS—Permment Steel Magnets

of any form or size, made to order by F. C. HEACH
& CO. .38 Canal St., New Yors, Makers of toe onle-
nnu;:: Tom Thumo and Minlsture Telegraph Isstru-
wenta,

SHORT HAND. 00 o e fams vor

Sreular, J. A, Grax.P. 0. Box 4847, N, Y.

~ Stone Channeling
on

Quarrying Macline,

WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER C0., RUTLAND, VT.
SOLE PROPRIETORS AND MANUFACTURERS,

A FORTUNE MADE

By a Small Outlay.

In making Lead Traps used by plumbers, the market
has been monopolized (except hand made) by the Lowe
method of casting traps. [t has made the manufacturer
immensely wealthy. Under my Patent of Casting Traps,
1 can make the same ardcle, 100 per cent Betler and
Cheaper. $1000 will cover all expenses Lo make all the
sizes under my patent. Territory or License at a low
fgure, or the whole patent, It will stand the closest
myestigation. Plumbers, examine * For punl-u.lng.
addresa . BROOKE, White, cor. Center 8¢, N. ¥

OULDS, for Fruit Jars, Lamps

Ink Stands, eto., made by Il. BROOKE

mre and CexTe Sre, N. Y. For say
you will require a mould (or dle).

15 years Con
thing new In gl

Every drk‘rlplh‘rn of moulds for glasy, rabber, xine,
eto, Hond model or drawing: Inclose stamp.

000 IN USE
Essteam PUMPS

FOR EVERY POSSIBLE DUTY

3 10C I\
E0.F BLAKE MFG CO.79%81 LIBERTY ST.NY.
CAUSEWAY& FRIEND STS,.BOSTON.
S0 CANALST.CHICACO
STHD FOR ILLUSTRATED CATALOGNT

TENTH INDUSTRIAL EXHIBITION,

UNDER THE AUSFIORS OF TAR

Mechanios' Institute of San Francisco.

Manufacturers, Mechanics,and others are advised that
the above EXHIDITION will be opened In San Franclsco
on the 177 DAY OF AUGUST next, and continue open sl
st one month.

! The Board of Managers (nvite all who dealre to exhibit
to send (o thelr applications for space, without delay, to
Mr. J. H. CoLvER, Secrefary, 21 PosT S¥,, SAN Frax
aisen, CaL., who will promptly answer all nguiries

00 rsons, from all 14 of the PaciBe, vialted
the last Kxhibition, o a0 w! could be learaed or pur
chased In Ban Francisco and the United Statea

san Franelsco, with s population of a quarter of one
miltlon, Is in intimate relations with Japan, China, Aas
tralia, Mex) Hawalian [adands, Hritiah Columbia, the

varfous Iatands of the Pacific, and contteuons domestie

Al e
er for Ao s 010, od fre

Py arder of the Doard, 4. 6. HALLIDIE, President.

— e

Beantifal French O] Chroemns, siss Gl

oanied ready (o (rasulng, sent jeatpmld
for ONE DOLLAR, (rasdes
chancs ever oftared Lo Agenta, For partics

wlars send stamp. Address ¥, ¥, Gluck,
New Dedfwrd,

Cope & Maxwell M'fg Co,
IlN DEPENDENT jor.es-¥eso reurs.
o rr"',rl Bleam Pumps offered, Spocial Price Lists on

Spplication, from Offies sod Mesm ump Works, Hamdi
ton, Oblo, Wanzwoous, Chiesge, Il ; Cinetunat!, Ohto,

YALE
IRON WORKS,

New Haven, Conn.,
Bullders of the Yare Vesrioat
the oot and maet Bronemicnl,
ecliher for land or warine nse ; alvo
Homizowrais, with or withoot
the Nuler Cat-oft

Sreciat, Toola wade to order,
el at prices that defy cumpets.
tion end for Clrouisr,

OOD-WORKING MACHINERY GEN.
enlly, Epeciaitios, W y Rich
ardson s Paten lul:r'u::d 11'15’.'.";53»“;.3"" =i
Central, corner Unfon St., Woresster, Mese.
WITHERBY KUGG & RICHARDSON,

STENCIL DIES wfze s
makis

;m u:! 5-.' f_‘bed:n, with which young men are
rom §5 %0 §0 & fend for Catalogae and
8. M, EPENCER, {17

Hasover §t., Boston, Mase,

IMPROVED MACHINERY for STAVE
IEADING, SHINGLE AND WANDUES, CABINET
AKER'S MACHINERY, BAILEY GAUGE LATHE
JHEKEE'S AUTOMATIC BAW MILL (Improved).
LY SEAT CUTTING, PULLEY BORING AXD
JLING MACHINES., BADIAL DRILLS, STEAM
JINES, & BOILERS, VENEERING MACHINES,
ILE & SHEAVES, for transmitting Power, etc_ete.,
T. R. BAILEY & VAIL, Lockport, S. Y.

-—

R.TEN EYCK.
SCIENTIFIC & MECHANICAL

M
D
k

MI
EN
CA

ENCRAVER ON WOOD

e Des\\Wota.  Always Heliable
U ST.NEW YORK.

P. BLAISDELL & CO.,

Worcester, Mass,,

Manafscturers of the Blaisdell Patest Upright Drills and
other first-class Mechanic's Tools.

N. F. BURNHAM'S
TURBINE

Water Wheel

Was selected, 4 years sgo, and put
to work (o the Patent Otflice, Wash-
Ington, D, C., and has proved to be
19 sizes made. Prices
lower than any other first clus

FP'HE ROTARY HYDRAULIC GOVERNOR

secures to water wheels, wnder all conditions of i2-
bor, & anexcelled by any motive power, Always
sare. Strictly sockronous. Sent for test, Warranty o=-
limited, Joux S5, Hooxzs, Treas. , 19 Jobn st., Boston.

STEEL STAMPS.

List and Samples free. E. M. Dovatas, Brattieboro’ Ve

Stop! Csmper! Stop! Militia! Miners! Firemen! Toar.
ists! Every one! Take up thy dod and walk!

TRADE MARK PATENTID

«u(x:nuﬂ:‘uﬂvu;‘}. -
CAMP-LOUNGE FOLDEDSA bg

PUT UF 1M ONE MIpuT

A great poon to mankind, See oot in this (u;r.'. Fed. 12
Ry Express, $4: with plated mountings, §3. Add e, for
postage, when ordering by mall  Special terms to agents
and the trade. No free list, CAMF LOUNGE CO., Troy,
N. Y.; FRED. J. MILLER, © Liberty 5t,, New York.

“w H T A wew Dok u D AN W
o Wrikiag W Seuzd; & oo
plete system of Phooetic Shert Hasd—the sdariset, moet izl
«ary, asd cospredesaive, eadbiing S8y aaa, 13 & AhoTi Ums, o repery
trials, speaches, ses , &o e Loot's Praper s wrin wily
friy-sise srokes . Tie coem
e nl adocil lears Agrnta wansed,
Addrems T. W.EVA powk, Phiis. P

0 wersd
" oo, by mail i
CO.L 1M & Seveat

ez

\\'OODWORTB SURFACE FLANERS 135, Pluances
an d Matchers, $30, §.C. HILLS, 3 Ceourtiand
street, New York.

THE LEHIGH VALLEY

E _3 éLEmBPY Wheel Co,

WEISSPORT, PA,,
Manufscturersof
Bmery Wheels under a
DOW patent.

Send for circular.

LeCount’s Patent
MACH IQIST'S TOOLS.

“ Steel **
" . “

-
2482

. §

3
12
-
13

rry

[ron & Steel Clamps, Die Dogs, Clamp Dogs, Vice Clam
Rypanding Mandrels, &¢. Send for latest Price List to
C.

.

W. LE COUNT, South Norwalk, Conn,

-
All slzes at low prices, E. GOULD, Nowark, N.J,

B.OEAR., HOSTON, furnishes all Xinds of Machi-
A\ pery & Mechanieal Supplioast popalar prices,

_ AGENTS WANTED,

Nea or women. $34 a week. Prool
fumahel. Pwinew plessant and bonor-
able with no naks, 18 page cuculay
and Valuablc Samules froe. 89 A poatal-
wurd on which to send your adirens
P costs but one cent  Wiite 2t cace W
F. M. REED, 7y 37, ¥OW YORK. 4

S
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- Qdvertisements.
nm::::." Ay

w-umawmm
Jér line, by meanmement, as the letter press. Ad-
pertisements must de recelved at publication ofice as
carly ca Priday morning (o appear {n next tasue.

LIN INES, | ATY S—W e
M "‘“'H‘h'»kt?hku':f. York:
our Well
So a mnlh

&
25 Annn Auger book
$ Jm Auger Co,, St Louls, Mo

I.ASSOII-OUPB

kab. Brass Flttings for Steam, Water and Gas.
Prs . ®end for Catalogue. ' :
llll. RD & HOLLAND, & vold 8t., New fors,

.

“Pox 1TEL, X. Y. " riving your add
v 100

anln«lvth&‘k( pagee | Uee
simple Sirections how S lsy Bew rowde,

PAINTING
Do YOUR 0'.‘3"“ .‘ A

CO.
N.Y

OGARDUS PATENT U é:’&ﬂ%.\L ECCR&{‘;
0 MILLS— Al , Ores, Sand
clzl'zl-(.' l"‘t}n m"oam?u %ll '&. ke, Feed, Com,

, Salts, Roots, Splees,
orﬂnﬂw?}tob 'l‘olnu:o Sauff, Sug!r gk l.! .m‘

cAnn b mermlllo Al#o for Palnts
m‘:i;-"u m"mugﬁ X HN W, THOMSON,
JAMBS nﬁbl's cumnr of White snd

FUCCESIOT ¢
Elm Sta,, M' York

IRON AND STEEL

DROP FORGING.

Qf Brery Descrigtion, at RoseonaNe Prices.

The Hull & Belden Company, Danbury, Ct.

Working Models

wmmn Metal or Wood, mads 10
"by Wg&mcoc'uwd s e d >

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebratad Greene Variablo Cut-Off 1 Lowe o
Patent Tubular and Flue Boflers; Plain e Valve Sta
uoun uumlns. Portable nn nonm of nll
? BPU' : ):llgpe llem s \inah \:or;'
A uformohe-'l’fnen hhn C% *» Machin.

'I‘oou lor Jndnon . rmor- Stop-Valvos
igereatial Puuay.moeu'
NEW  YORK

e:ﬂf 'Gﬂ.
RE !s Ynﬁ(‘v JKRSBY

EPORTANT FOR ALL LARGE CORPO-
RATIONS axp mvncrlmmo CONCERNS,—
contraliin “"K"'“' ey i ‘wmatiop of &
08t BCCuUrscy, D of 8
u BAIDS different

mlon of hh a Circular

GEAERE S TR A
- Mw Dy two B ta

o using or wmwntu-
lbaﬂufnn-o be

Mumn & Co.’s Patent Offies.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIT-Z1GH1 YEARS EXPERIENOB.

MORE PATENTS have boen secared throngh
s agency, st bome snd sbrosd, than through aay other s

15e workd,

They emaploy as thelr sssistants s corpe of the most o3-
porienced meS sa examiners, specification writem, ané
draftamen that csa be jound, muny of whom have bead s
oted from the razks of he Ptent (Ofos.

SIXTY THOUSAND mvetors Bave svalled
Dhermaeives of Muzs & Co's services = examining thelr tn-
veotens, and procuring thelr patenta

MUNN & 00, ammumdu
Soamirnie AMEmoas, [
nﬁnmhmu\mdn'hamm
SIUERITASLD L Shng sppiations 1 Qe Patent Ofice
peying the government feen, and wateh each case step by
Sy while pending before the esamiser. This I dooe
Qurough thely bradch officecorner ¥ and Tih Streets, Wasd-
gwe. ‘h-ynhmudﬂ-uvm procure dostgn

ria, sad el MUnd W reected cases

(Mbymhmnwmmlmuw
righia, stiend W nterferences give writtn opinions o
matiery of infrogement, forsled coples of patenta in fest
sttend W every braoch of patent busiases poth iu thds and
& foreign countries.

Patents obtained = Ounsds, Englasd Frasce, Beigiom
Germacy, Bosds, Prosds, Spain, hn‘l.n- Beitiad
Uolondes, sod all other ¥ -

A speciel notion fs made In the Bcrpwririo AMErican o

ol veations paunted through this Ageney, with the
saene and reesd of the p Patents aew often
Mo, i part or whole, 0 parscns sttracted 1o the Invention
by enen notien.

A pae priet of 110 pages, eontalning the lews and full &
metions for obtalning United Blotes jatints, also s rirenler
perisinng exciusively 0 Forelgn Patents, stating cost for
aath oountry, Hme granted, eto, snt free, Address

MUNN & C0,,
Potiisbers BOIENTIFIO AMERIOAN,
37 Park Row, N, ¥,

Om-co ¥ and
~pu- e roer ¥ a Tih Sireots

PERFECT

NEWSPAPER FILE.

Scientific Juerican.

J,‘J UNE 5, 1875.

wJOH

AS

B

hﬂ': D'l
FNTO
~1‘-m ,;
STOS BOLLEK
ON STEAM I‘A(‘

)

ettt
TELLYL
’

"'====

bend lor Lanstrated Pamphlets, oo Lists, etc
Also for sale by
'I‘BAI\EII'. & OO, Boston,
& CO.. Montren

E‘; k\\“ OODL DU \hl EE Chicage,

DAHPIR AxXp LAVER
REGULATORS GAGE COCES,
MURRILL & KEIZER. 44 Holllday Sc., Balt.

OQOKS FOR BUILMERS,
SEND yoR LLLUsTEATED CATALOGUN
A.J. Bickuell & Co., 27 Warren St N. Y.

PLANERS,

ENGINE LATHES, DRILLS &¢, Bend for Pric Ll
NEW HAVEN nuﬂuwc’r IRING OO
nven, Conn.

‘ Lowest Priced ond DEST,

xcelsiop l)o Your Own Printing
Ml . Press for eanls, labels, snveelopes, stc,
Larper slpes fo oh‘:—v work,
Bminumendothclrprlnllngand
advertising, save moncy and increass
trade. Amateur Printing,delight
ful pastime for spare hours. BOYS
have t fun and make money fast
at printing. Send two stamps for full

3ES

ATERIA

ASBBSTOS ROOPmG. :l"“l'm:f..ror steep or flat roofs in all

OS R(NDF (‘0 ATING. for rostoriog and preser fng old Roofs.
\lR\ for nmlvln. leaks sround Chimneys, Dormer Windows, ote,

DOFING PAINT, a wtrictly first-class article, superior bods. rich color,
\'I"l. lll rul-u- for ontslde work, reads for use.
kT mull EMENT FELTING, for Steam Pipes, Bollors, ete,

« An roghlar sizes of rope, from % to 15 Inches diameter

All llm mnterinls are repnrml ready for use, and can be easily spplied by any one,
Liberal inducements to General Merchants and Dealers.,

uhlnmu yressed Lypo ete to the My
P"GSSC’ “. Y &0, ’ Meriden, Conn.

e IR - YT, V. Carventer. Adverteng Agent. Address
PATENT Box 778, Kew York oy /B

T0

S

In 10 1b, pails,

In palls, Kegs, and barrels,

§#" Infringers and the public are cagtioned g3

{ H.W. JOHNS, 87 Maiden Lane, N. Y.

THE BEST INJECTOR

For Locomotive and Stationary BDollers.
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here nnd in Earope.
Throws more and hotter water, with less stoam. than
any others. It has two Waterways, fixed Nozzies, and no
movable parts to get out of order.
NATHAN & DRF\ FUS, Sole Manufacturers
OS Liberty St., New \orﬁ
g™ Eend for Cnnlogur

Machiwists’ Tools.

EXTRA HEAVY AND IMPROVED FATTERNS,
LUCIUS W. POND, MANUFACTURER,
Worcester, Mass,
WAREROOMS S LIBERTY 81., N, Y.

§F™ Lathes, Planers, Boring Milis, Driils,and Gear Cut-

lcn a Special ty

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables,
s, Reservoirs, Breweries, etc.
A Pnrglctl

eatise on Cement furnished FEEE.

MzucuaNT & Co.. % South’'st., New York

$100.00 IN COLD,

Bopt. 1574

Best Oross-
Beat 8no Swage and Cross- Cut Sato Attachment,

Cuanpox, Omio. May 11th, 1875, —

never loosened a bit or tooth, or broke off a corner,
know {t. The cause was a crack in the log which moved ¢
block, Signed W, f. MELTON

About
satisfaction. 50 Teeth given with each Saw,
Emerson's Patent Saw Swage, §5.

§§9 §§§§§8§§
TO LUMBERMEN.

In the Great National Sawing (‘nnlut' held at Cincinnatf,
The $100.00 Gold Prizce, First Prizo Siiver Medal for
the Hest Clreular Saw, and First Prize Siiver Medal for the
Cut Saw, also the two Arat Prise Medals for the

of the Patent Planer Saws are now In une, scattered from Malne to Ore
We are now -alllnx more than 1
Send for Clrcular -nd Price Lix

EMERSON, l-‘olll) & €O, Beaver Falls, Pa.

Méssrs, Emerson, Ford & Co ~Gentlemen: I saw (o your clroular that som®
y sawed one end of hils head block off. 1 Wwill now state what 1 done, and furnish the proof If you want. I sawed

bo end off my fron head block, which Is & Inchi In (hlcxnru. and 6 inelies wide, ax true as a planer conld do It, s d
If anybody can beas that with a Solld Touthed saw, | wnnm

the gulde and brought the saw In contact wi th the

on, giving the most perfect
0!15 glu per year, ;:-‘ce of

The Standard—Best Stock—Finest Finish.

MANTFACTURED ONLY BY
D. ARTHUR EROWN & CO., Fisherville, N.H.

OGERS’' TANNATE OF SODA DOILER
Scale Preventive has bLeen In use for elght years,
has the unqualiied approval of s t number of
r best engineers and sclontific men. e makers clalm
lhn 1t W the best preparation for the pnrenllnn and ro.
moval of scale ever oflered 10 the public, 35 cents per
oound. &ndforbookon“l-ot nerwatation. '
JOS. G. ROGEKS & CO., Madison, Ind.

Nlagara
s SteamPumpWorks

ESTABLIANED 1562
CHARLES B. HARDICK,
No. 23 Adams Streeol,
BROOKLYN, N, Y,

NOYE'S
Ml.ll!‘urnishingWorks

in the United States. They make Burr
meou- Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, l'un-y- and Gearing, spocially
u.m t0 flour mills. Send for catalogue

3. T. NOYE & 8ON, Bufialo, X, Y.

rlnn n's PASTILES-A SURE RELIEF FOR
A \AST STOWELL & CO, Charlestown, Mass

EK‘QIXB? Aggu%on.sns !!edv and Secomd-Hand
ureice 8 0! . or descrt address
GOODWIN & WHITE, Off City, Pa

Portl

From the best Lo Manufscturers. l'ot.lo?
JAMESBRAND, s Cufr Se, N
A ractical Trestise o Cement rmfned for 25 cen

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Baves ten to twenty pcr cenl ( HALMEKRS SFENC t CO.,
foot E, Mb Street N . 2nd St , Bt Loals. Mo,

\or

Hu‘r goods, Address

THB ROOT SAFETY

BOILER.

OVER 1,200 IN USE,

The distinetive elatms presented by this boller sre
SAFETY FROM DESTRUCTIVE EXPLOSION
UXMOST DURABILITY

HIGHENTY BCONOMY,
And Greoatest Facllity for Enl
Cleaning, and Ilep:\lrln':(.nm'"u'
EF™ Yor Hlustrated Catalogue, addross

Abendroth & Root M'{"g Co,,

GREENPOINT, mmm(u N, N. \

mamuml Solid Emery Wheels.

; il?‘ nnr uu 5.5, 2 012 W,;
el s ’Ah’l'”" »iges st pro
794 frow
we the b«fﬂfﬂ Nur h.:' Z‘n."?l".,"" :\f! )}
tn your evder (or whee rinders une jualed by
Illl"n" A\l nu A'(q\llll I-unl Co
oL Ret, snd 15 New Chureh St New York

LOWPRICED EMERY WHEELS

Made and Introduced by Inexperienced men, have resnlted In fallure, dissatisfao-

ton and distrust of a4 Kmery Wheels, Standard and reliabie Koods (which can
ot be sold at a low price), {rn bought direct from the maker, properly lntro-
duced anid treafod with the same care as other first class tools, yleld firat-clnm
resaits. No metal working tool lu existence will save as much money as will a
well maunted Kmery Grinder, Emery Wheels will readily shapo hardenod steel
and ctllied fron which realst all the efforts of other tools. A Tanite W heel, prop-
erly mounted and used hr #skilled man, will do as much work in & day as lh" man
could do with 0le and v (0 a weok. The Introduotion of § machines In one
factory enabled the ‘nrnprh tor Lo dispense with the labor of 70 men, Kvery man.
ulseturer can afford to buy one Kmery Grinder for every two vises in his fac

Deal only with stagdard make v- and ll:"“ Inn nwlr rlpellance M owell s

THE
g » ~|roud-bnr.. nionm Co., Pa,
'l‘u PATENTERS AND MANU VA(“rlmmm.—

A first.class house of lxn standing, with bustnoss

womises 1 the best part of | e Clty o |nmlon Eng-
And, Is opon to arrange for the sale or execlusive pur
chase of any article (patented preferred) of large con-
sumption for domestie use . Casli ndvanoes Lo ALY sthount
might bo .....nm The highest references in Amorios and
Eogland [n, with fall partleculars, 10 X. Y, 2.,
HAYWARD & BONS, 88 5t, ﬂ‘-m & Uhnrohyard, Lon-

don, Bngiand

 ECOND HAND GAS WORKS FOR BALE.-
Wo have for salo 4 Inoh Bepond Hand Gax Works
complets For partionlars, sddress
Akmn."

M\lu\ (.\n((r
TIII‘ II ALD & SISCO
Pateut Cenmfut:al Pumps.

VERTIOAL & ) -
Firet Premiveme of Rew n,';::n?l nt]‘nm'l sod New

York, ** Netain/ \(4.1,,1

werican [nstitute, (N7

Perfoet “"“.{:‘ -] ute, | L
ﬂ‘wﬂ le. popu's

) §uarssateed. T h
J ?«1 saoceesful »
EETy, Tahners outractors,
e Pampe wit b cugine on a low
Sgnres. for Wreeking '"“iﬂnt.mu! . Tlustrs.
-l mphiet. froe. &) references so .“ﬂnﬂ
the Psinp. 34 pages of the """’f!.l caaible lm?lmu
Address MEALD Seii0 & O ,{.a_m"m. {

“THE NABOB”

IS A STEEL, WITH MORE THAN THAT NAME
MPLIES,

Being 8 handsnmely [nls!fd beant! ful,

Jdetschable bladed, Halial Stev), with

Pat. Keflecting, € -rrmp-l:d lhndb

particulatly designed for family

use, but & wonderful abarp-

ner of the largest Knives; by first
a Skewer and Cork Ex- e s
tractor, &e., &e.0 very Cuthy Bt

plrulni“m ld|m|r¢n
of the clegant

nions and novef.'
Will last & Bfa.
time. Every
faral) mn /

It Is cive ofthe mnost
voiversally needed,
sclentifically constraet.
ed, perfect and salabie
of modern lnven lons,
purchased at sight by those

afford

and -Ul bu'u:t ro vivus In entivn

have £ to do so, snd who would not

it boy g other stoel at any pﬂ«.

Sampde Steel by mall. Send for
\ lilustrated Circular. Addrese
\/ TEE RALIAL STEEL CO.,

No. 221 Pear! Street, New York.

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

Bee © v::&mddnaipﬂonlnm * Sclentific Amer
fean " The greatest Known cure Iof m-
matism "a‘rcnhr sciatica. No plysician should be without one,

Send for
C.R. TOWNSEND, SoL® AGENT.
Medical Institute 257 DeKalb ave., cor. Adelphi St.,

Brooklyn, N. Y.
Corrugated Iron

Iron Bulldings,
Iron Butldings “03}3‘“‘
(I:ao‘c o%"dox'» sonoo
* \'orix Bend for ztrca

Shaped or Crude, furnished and set for Boring Rocks
Dressing MUl Burrs, Emery Wheels, (moduou Hard
ened Steel, Calender Roljers, and for Sawing,Turniog,o

Workl ne and other hard substances; also G In;n
Diamon J. DICKINSOX. 6 Nassau St., New York

TESB'H‘NG MACHINE EANTED

elghl hundred th 'O e‘n’
ble of aceur .tely meumrl hg the -mm l
sald m-cmne 1s to be furofshed compiete, with all neces-
sary t |l and apparatus, with deiving machin and
nolding down bolts for erection and opomﬂ nd

to be delivered at the place of manufacture within o

(5{
t will be further d mub{nﬁ
uken Iuck in pnrt n-ymenuor A machine of two mu

ﬁlchm be-pedea the o”‘"'““
also be uuodln
machine

UO\nﬂKMnm:y ed
mm
ud.xoduuu-eotnuh m'ﬂ
will be exacted (n case a 3
ons of Whe contract.

SCIENTIFIC A\IERICAN,.

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,
THIRTIETH YEAR.

VOLUME XXXI1.-NEW SF¥RIE®,
Tho publishors of the SCIENTIFIC AMERICAN
bog to announce that on the second day of January,
1575, & new volume commeaced. It will contiaue
to be the aim of the publishers to render the con-
teats of the new volume more attrmctive and uses
ful than any of its predecossomn.

To the Mechanic and Manufucturer,
No person engnged (n any of the meohanical pur-
suits should think of doing without the BCIENTIFIC
AMERICAN, Bvery number contains from slx to ten
engravings of pew machines and invontions which
cannot bo found tn any othor publication,

The SCTENTIFIO AMERICAN is dovoted to the
{ntorests of Popular Sclence, the Mechanio Arts,
Manufnetures, [nventions, Agriculture,Commerce,
and the Industrial pursults gonerally ; and It (s val.
uable and (nstructive not only (o the Workshop and
Manufsotory, but wlso In the Household, the Li.
prury, and the Reading Room,

TERMN,
Ono copy, ono year (postage lncluded), .. ...
Ono copy, ®x montha (postage inoluded), .
Ono copy, throo months (postage Inoludod) l
One copy of Bolentifio Amerioan for one
yoar, and one copy of engraving, ¢ Men
of Progrosa”...........0. trensnsasnas
One copy of Bctontifio Amorican for ono
year, and one copy of “Bolence Record"”
for N4
Reuwit by posta) order, draft, or exprosk.
Addros all lotters and make all Post Oce or
ders and drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORK
AE “Scientific Amerioan” ia

10,00

OHAS. EXRT JONNSON B
O o
Lombard bt , Putladelpbis -u.l '.uﬂf‘ ::ﬂhul

i
i
:
¥
£
1




