A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART,

Vol, XXXIK.—No, ui.]
[NEW SERIES,)

PORCELAIN MANUFACTURE IN NEW YORK,

SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

NEW YORK, MARCH 27, 1875.

l #3.20 per}Alnlnu}n;
5 Postage prepaid,

Fig. 8. The liquid was the glazing powder mixed into a

Rosuming our desoription where we quitted it last week, | thin crenm with water. Into this the articlo to be propared

we havo to direct tho reader's attention to the next process, [ is quickly dipped

whioh is
CONVERTING THE WARE INTO BISCUIT,

powder in an almost dry state, adhering to tho surfaco,

ns it istermed aftor the fiest buking, The kilns in which | Thick pieces, such as knobs, have to bo dipped in water first,

this oporation is per-
formed are huge oy-
lindrical structures
(s00 Wig. 7), fifteen
and a half feet in di-
ametor, and having
two stories, the low.
er ono oleven and o
hall, and the upper
one nine, feet in
hight, The walls,
which are of brick,
faced inside with fire
brick, are nearly
four feet in thick-
ness,  Dircotly be
neath the lower sto-
ry is a grate, cover-
ing the entire area
and accessible by se-
veral doors. When
firad, a kiln uses
about ten tuns of
conl to a baking, and
combustion is cons
tinued for twenty-
eight hours. It takes
three days for the
interior to cool. The
raw ware for the first
baking is placed in
the upper story,
which is subjected
to o less degree of
temperature than the
compartment below,
the exhaust heat be.
ing used. The seg-
gars now come into
use, cach one being
filled with as many
articles as can be
placed in it without
touching each other,
small pieces of fire
clay serving a8 sup-
ports. The filled seg
gars are then ranged
in piles from floor to
neiling of the kiln,
the bottom of one
soggarserving as the
cover to the other,
and the surfaces be-
ing separated by
rings of soft clay, which form a tight joint. As many as
80,000 pleces of ware may bo included in one baking. The
fires are now urged for the proper time; and after the kiln
has cooled, the ware i removed, a hard, brittle, porous
body, This is the bisewit, so culled from its resemblance to
ghip bread.
The next operation is

OLAZING.
The glazing compound is made of precisely the same in-
gredionts as the ware, only they are differently combined.

There is more felspar added, 5o that the result is a complete

Fig. B.=DIPPING IN OLAZING LIQUID
vitrifieation, To witness the process we were conducted
futo another great room; in which were s number of tubs,
the contents of which o girl continually stirred, as shown in

L

KILN.

Mg, 0.~INTERIOR OF THE
5o as to prevent their absorbing too much of the molsture,
while smaller artioles, on the other hand, are sometines
heated in order to force them to talke up moisture enough,
We noxt found the articles being pneked in soggars a so.
cond time, in order to undergo the intenso heat of the gloss

oven or

SECOND BAKING,
For this purpose the lower story of the kiln iy employed,

: pod. Being dry and porous, it speedily absorbs [ and the heat generated is far more than sufficlent to melt
the moisture in the material deposited upon it, leaving the | iron.

The seggars and their contents glow with an intense
white radiance, and this continues until vitrification ensues.
It 1% ot this point that great skill is required in mannging
the fires, for, a8 npp
gulde explained, 110
art isto get up vitej
fication und yet haye
the ware stand up in
the kiln.” In other
words, the fires mnst
be checked at o point
a little bevond
at whiclh

fore the
themselves run and
melt.

Our artist has cho

sen the up"l’ﬁ'.i\_n of
removing the fin
ished ware from the
gloss ovenas the sub

ject of the large

lustration, s

smaller engraving

ig. 0) he shows the

. 1
Le Xun,

ranged in pi
open shoots
side of the
the ];Lr‘;v"'n;'
with  the

covers, are
doors; and just Le.
side the
the kiln will be seen
the

holes through which

entrance to
:I&\\—\:qzlllif'r: i

the process of baking
is watched.
The

now

porcelain is
finished, and
nothing remains but
to sort it over forim-
perfect pieces, which
are consigned to the
grinding mill to be
pulverized and made
over, In the
ware is to be orna.
mented with colors
and gilding, still an-
othermanipulation is
necessary.  The
MECORATION

case

is done by Thand.

The colors used are
formed by the combination of certain metallic oxides and
salts, with certain fluxes, which enables them to fuse into
| colored glasses. The oxides are usually those of chromium,
| iron, uraninm, manganese, zine, cobalt, antimony, ete. The
| salts and other bodies are ground up with fatty turpentine,
and painted on in the ordinary manner, It is not until the
heat of the furnace has driven off the oil and chemically
combined the ingredients of the colors that the effect can be
judged of, for the hues at first are dingy and unpleasant, and
|

! ! g

\ ‘

Hig. 10, -’l‘lll-!; MUFFLN FURNACE,
glvo no idea, tothe inexperienced oye, of the intended effect,
(old is applicd by dissolying the metal in aqua regin; the

aeld is driven off by heat, when the gold remains in o state




.&m are romoved, and hand-

R : \hanmum. 1tis In.
v in Fig. 10, Thh«mnlm

h in 80 arranged an to be
nets of combustion, After i

e portions complotes the manufae-

00K _gll of Inguiry, !mwnor, o um the plumhar
W somuwhiat in this manner: * It will cost me thirty or
dollars, or perhaps a little mors, to make o stenmor
and if T use it, L ean clear o pipo in two or throe hours.  But
AL 1 koop on in the good old way, and bulld a wood fire aronnd
the pipe, I will Incur no expense at starting, and will e a
day or two about the job."  We shall he greatly mistaken if
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FROZEX PIPES ARD HYDRANTS,

This year the winter has been really one of the kind that
are only equaled in the memory of the oldest inhabitants.
In some places not far from New York, we hear of the water
in mains being frozen, where it was supposed that the pipes
were deeper in the ground than the frost ever penetrates,
As for house connections snd hydrants, they gave out soon
after the commencement of the cold snap. As we explained
recently, the house connections were in many cases unduly
exposed by the carclessness of the plumbers who did the
work. But there were numerous instances in which the
water froze in connections that were laid on the lovel of the
main, It did not need an occurrence of this kind to prove
that there are a great many plumbers who have no con-
sciences, for we see in the daily papers numerous remarks in
regard to their outrageous charges, at all seasons of the year.
But the manner in which they ordinarily proceeded to thaw
out a frozen pipe seems to cap the climax, in regard to mok-
ing repaira in the most expensive manner possible,  As o
general role, when the water in a house connection was fro.
zen, the plumber would lay a portion of the pipe baro, and
Tight & fire around it, consuming from one to three cords of
M and keeping several men employed for from twelve to

irty4ix hours, or even longer, In this manner he would
v toran up nice little Lills of thirty, fifty, one hun.

s, and more, if we ean eredit the statement of vic-

%, publishod in the daily papert,  In some extended tours
on. the city, we have seen but two or

tllul bdlmhln. furnishing steam to thaw out the pipes.
It is such & simple means of clearing & pipe, and the boiler
can be constructed so chenply, that we were sur-
prised not to find them generally employed. As a result of &

some onterprising Individunls do not draw a useful moral
from theso facts, or if, by another winter, the charges for
this elnss of plumber's work at least will be properly regu

Inted.  While the house connections were bocoming frozen,
the street hydrants wero following wult; and we see by the
papers that in some cases they were frosen so hard that firos
mnde gront headway bofore they could be brought Into wer.

vice. We have been odified, in New York, by disputes be.

tween two departments, as to whose duty it was to thaw ont
the hydrants; but wo have not seen much stress lafd upon
the fact that it is somebody’s duty to prevent the hydrants
from freezing up.  In fact, we find n good many people who
soem to think 1t in the correet thing for lco to form in o hiy-
drant in cold wenther, 5o that it cannot be usoed until the ieo
is melted,  On the contrary, however, if n hydrant is properly
vonstructed and eared for, no feo will ever form in it until
the main with which It Iy connectod becomes frozen, We
could give n number of reasons in support of this assertion,
but n practical proof will no_doubt be more satisfactory to
our readers.  On the oceasion of n recent visit to Poughkeep.

sio, in this State, we were very eonrteously shown around
the water works by Mr. Davis, the supoerintendent. This
gentleman informed us that, though it had been cold enough
to form ice in one or two instances in the mains, all the hy-
drunts had been sorviceable, with a single excoption, This
single hydrant, which was frozen up, well illustrates the
valne of system. The hydrants are all inspected every day | n
to seo whether or not they are frozen ; and immediately after
a fire, the hydrants that have been opened are examined by
an cmployee of the water department, to make sure that they
are properly drained and closed, After one fire, the chiefl
engineer of the fire department reported that three hydrants
had been opened, while, in fact, four had been used. Asa
consequence, the fourth hydrant was not examined, and ice
formed in it during the night; but it was discovered early
the next day and thawed out. Now it seems to us that this
demonstrates that hydrants can be kept ready for use even
in very cold weather, nlthough, as generally managed, they
are very apt to freeze. It may be added that there are some
forms of hydrants that should never be employed in a region
where pipes are linble to become frozen up.

INCREASE OF POSTAL CHARGES,
The same Congress which rendered itsolf infamous by the

ter its own interests, at the expense of those of the public,
during the last hours of the late session, by enacting a law
altering the postal rates in order that its own speeches might

doubled in price. Instead of half a cent an ounce, the scale
is now altered to one cent sn ounce on every one of the fol-

transient magezines, periodicals and newspapers, circulars,
handbills, posters, occasional publications, prospectuses,
book manuseripts, proof sheets, blunks, patterns, samples,
and, in fact, all articles sent by mail except letters, and
newspapers ard periodicals sent by publishers. The new
rate imposes an enormouy additional expense on those who
use the post office as o means of trunsmission for articles
more bulky than simple letters.

That this additional tax upon the people is due, in large
measure, to the lobbying infinence of the express companies
there is very little room for doubt., Cheap postal rates are
obviously in opposition to their interests, and it is well known
that a strong and constant pressure has been brought to bear
on Congress in their behalf during the past session. The
express charge for the smallest package sent from New York
to San Francigeo ix 75 cents; the post office carries one
weighing a pound for sixteen cents, and before the recent
amendment did the same servige for eight cents. In some
cases, for puckages of certain weight forwarded short dis-
tances, under the old law the mail rates were much below the
express charges; under the new, the former are considerably
higher

There is a Jarge number of persons whom the measure
will directly affect in & business point of view. Publishers
of books, of pamphlets, in fact of all works other than pe-
riodicals, many of which are of great value to the commu-
nity as disseminators of wseful information, will find it ne-
cessary to reduce the weight of their packsges one half, in
order to mail them at the same price as formerly. From this
follows a diminution of Isbor and a decreased consumption
of paper and matoerinl, and thus other classes of the publie
are in turn affected. Mercantile houses selling by samples
went by mail, shippors of seeds and of manufactured pro.
ductions readily inclosed in small packages, and like for.
warders will, in many instances, find the doubled postal
charge by no means an inconsiderable inroad into their profits,
and it will nocessitato on their part a reduction in the welght
of the artleles sent, The consequence of the above, so far
as tho postal revenuo is concerned, is that it will remain
stationary, and will not experience thay gradunl increase
which hins always beon attendant upon the cheapest tariffs.
The measure generally affeets the reading publie. Three
cents postage must now be paid on the BOENTIFIC AMERT-
0AX and other large papers, and eight cents on each maga-
zine that formerly went for four, and so0 on. Besides, a

nﬂmr lnmn-loun mm- of .m\m is Mhm L) g‘h
charged three cents to send this paper across the Hyer from
New York to Brooklyn, and but two cents to forward it over
the poean to London,

The country has very little cause for gratitude to Senator
Hamlin, of Maine, for pushing through this Illad¥ised luw.
Itw prompt and exrly repenl is & measure which the next Cop.
gross will doubtless find Is demanded by the people,

MODELS BY MAIL.

We recently ndvised our readers that, by the provisions of
the now postal law, they were at liberty to send models and
other matters through the mail, in packets welghing not
more than four pounds, at the rate of eight cents a pound;
mnd we dilated a littlo upon the excellenco and great pub"c
convenionce of this arrangement, But searcely wore our
types printed before the salary-grabbing Congress made o
change in the law, doubling the above rates for the publie,
while ordering their own speeches to be sent free. Looked
ut in one aspect, this is an ontrage on the publio; but it can.
not be helped until the meeting of the new Congress in De.
cember,  Meantime the public must endure the payment of
the doubled rates, nnd all who propose to send models should
hear it in mind.  Sixteen cents a pound must now he paid.

A TRADE MARK REJECTION,
Tho Commissioner of Patents, on an appeal taken to him
in porson, has had occasion to set aside a decision of the
Trade Mark Examiner, who refused registration to the ap-
plieant, beeause the Intter stated in his papers that he had
not used, but_intended (o wse, the mark. The Examiner
rejected the applieation, requiring that, before he would
grant it, the applicant must strike out the word ** intended ”
and insert *“ commenced,” thus making the applicant say in
his papers that he Jad already commenced to use the mark.
As this was not true, the applicant declined o to stats, so
the case was rejected and the appeal taken,
The Commissionor of Patents reversed this decision, and
at the same time sdministered to the Examiner & rebuke
which,if has any sensibility, he will be likely to remember.
“* Thelanguage of the statate is made so plain that it would
seem impossible for any one to err therein. Yet this plain
language the Examiner assumes to criticise as loose, and in-
terprets it exactly contrary to the obvious meaning by an al-
together unnecessary inference.”
The decision of this Examiner is only one of the many ex
amplesof Patent Office errors which are not likely to be elimi-
inated while the present practice is maintained. About one
bundred examiners are now employed, chiefly in hunting up
objections to the grant of petitions for patents. If they did
not make large numbers of incorrect rejections, their occupa-

1
:é passage of the well known salary grab again locked af-|tion would, toa great extent, be gone.

L
PARTNERSHIPS OF ANTS AND PLANTS.
The curious observations of the ** Naturalist in Nicaragua,”

be enabled to camber the mails. By a recent amendment to | In connection with the ant-supporting plants and plant.protect-
the postal law, the speechies of members and other stuff are | ing ants of tropical America, have been described in these
to be sent free, while the postage charged to the public is |columns, In certain acacias and cecropias, it will be remem-

bered, Mr. Belt found the ants serving as volunteer armies
for the defence of the trees against invasion by insect or

lowing articles: Books, pamphlets, maps, prints, engravings, | other enemies, resenting with bites and stings the slightest

intorference with their charge,while the plant in return pro-
vided habitations for the ants, and either special secretions
and fraits for their sustenance, or juices for the support of
their domestic cattle: the relation between the two being so
closo that neither could thrive without the other,

It appears from the investigations of Mr. Britten, of the
Botanical Department of the British Museum, that this re-
markable sort of partnership is not 5o rare as has heen sup-
posed. His attention being called to the matter by Mr, Belt’s
observations, Mr. Britten has gone over the books and ma-
torinl at his command, and collected the seattered notices of
ant-tenanted plants, a resumé of which he gives ina long
article in the Popular Seience Review, mentioning the follow-
ing orders and genera as affording known examples, and
specifying the parts of the plants which the ants inhabit
Leguminosw: Acacia, varlous species : thorns,
Melastomacea: Toeoea, calophysa, mycrophysa, myrmidone,
and maieta, various species: petioles and leaf hases,
Rubiacea: Myrmecodia and Aydrophytum: tubers. Remijia.
petioles,

Gontianacea: Tachia Guianensis: stems.

Boraginacee: Cordia nodosa: base of petioles,

Varbenacew: Clorodendron : internodes.

Poly gonacea: Triplaris, various species: trunks and branches
Artocarpacew: Cesropia peltata : trunks and branches.
Orchidacer: Schomburghia tidicinis: pseudo bulbs,

One of the most striking instances of this sort is afforded
by myrmeecodia tubeross, to the very existence of which it is
essential that the tuber should be tenanted by ants. It was
discovered by Rumpf, in Amboy, something over a hundred
years ago; but he was uncertain whether the whole was &
vogotablo or whether the tuber was an ant's nest from which
the plant sprung. It presents the form of a g

tuber, from which spring & fow thick, fleshy loaves crowded
togother at the summit, Dr. Beceari, who has lately col-
lected the plant in Borneo, has watched the development of
the tube thronghout all its stages. The seed Is surrounded
by n viscid pulp, resembling that of the mistletoo,and readily
attaches itself to the branches of trees on which it falls. It
in probable that birds aid also in its disteibution. The seed
soon gorminates under favorable conditions and unfolds its
cotylodons; the stem develops slightly, then stops until a
particular species of ant burrows a small lateral cavity at
its base. The wound detormines a great development of
cellular tissue, as the sting of the synips causes galls on the
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oak; and as the stom enlarges into & sort of tuber, the ants
excavate galleries in all disotions and establish therein their
colony, The marvelous part of the matter is that, if the
Nhnot‘hvﬂodbytho ant, It fails to develop and the
plant dies.  The apparently abnormal tuber appears to be es-
sential to the growth and maturity of the plant; and the
ants—a small, red, and very fierco varioty—nid in protecting
the plant by making it unpleasant for anything which hap-
pens to disturb theie dwelling,

The genus myrmecodia was formerly rogarded as exclo.
sively Malayan; but it is now known to bo represented in
Java and also in Australla, Five specimons of an Australian
spocles are now growlng at Kew Garden,

They bave a slaty.gray color and greatly resemble wasps’
nests, The galleries with which the tubers are intersected
are lined by the ants with a thin papery matorial.  Whether
colonies of ants were imported with the plants, Mr. Britten
does not say. The allied genus Aydrophytum has a simi-
lar structure, and the best known species, A. formicarium,
is tenanted by ants. There are three or four other species
known, natives of Tropical Australia, the Fiji Islands, and
the Indian Archipelago,

The next occurrence of the sort was observed by Aublet,
and described in 1775, in his account of the plants of French
Guiana, Aublet mentions two species of triplaris as in-
habited by ants which acutely tormented him when he inter-
fered with the trees in which they had taken up their resi-
dence. More recently Weddell, describing these trees, the
trunk brauches and even the smallest twigs of which are
hollow and tenanted, says that, if one happens to touch the
trunk of a triplaris nccidentally, especially if it be shaken,
the ants rush out by hundreds from the interior through the
smull canals by which the medullary canal communicates
with the exterior; and if escape is not made quickly, the in-
truder is covered with dangerous guests, the bite of which is
exceedingly painful, The Indians of Guinna call the triplaris
the ‘“ ant tree,” the tree being occupied by ants in every
stage of its development. Weddell has found the tree, and
suffered from the attacks of the ants, a clear brown variety,
in many parts of Brazil, in Bolivia, and in Peru.

In the work already mentioned, Aublet describes also a
shrab of the genus tackia, thestems of which, like those of
the eceeropia described by Belt, furnish bed and board for
species of ants. The Galpis call it tackia, which in their
language signifies ‘‘ant’s nest.”

The bases and petioles of the upper leaves of certain Sounth
American species of the genus cordia are similarly tenanted,
s0 likewise are the leaves of a namber of closely allied genera
of melastomacea, all natives of South America, In these it
18 usunlly the petiole which has developed a form adapting
it ns a residence forants. The following description, which
Aublet gives of the mode of growth in the tococa (Fuianiensis
will apply with slight modifications to all the other genera:
The leaves areattached to the stems by a small hairy petiole,
hollowed out into a groove on its upper surface and convex
below. The two sides of the petiole swell out s0 as to form
a double heart shaped bladder, corresponding with which are
two holes on the under side of the base of the leaf, between
the two intermediate nerves. Through these holes the ants
have access to the divisions of the heart-shaped bladder.
The stems, which are hollow, are entered by different open.-
ings. Mr. Belt describes o similar arrangement which he
observed in an allied plant in Northern Brazil. A Mr. Trail,
who is at present investigating this subject in Central America,
writes to Dr. Hooker from Santarem, that at least three
species of ants inhabit a melastomaceous plant of that region :
he believes it to be myrmodona formicaria.

The manner in which the acaciz known as the bull’s horn
thorn is tenanted and defended by ants in Nicaragus, as
observed by Mr. Belt, was described in the SOTENTIFIC AMERI-
CAXN last summer.

In Honduras an orchid affords an equally satisfactory
residence for ants. The hollow pseudo bulbs have a small
hole at their base through which the anis enter; and so
thoroughly do they take posseseion that Mr. Skinner, who
discovered the plant, was slmost prevented from collecting
specimens by the stings of the swarms which rushed out
upon him when he touched the plant. The orchidaceous
plant referred to by Mr, Bates, *The Naturalist on the
Amazons,” in describing the formicarium of the Brazilian
eremalogaster limatus, was probably a relative of the one de-
scribed by Mr. Skinner.

Now that attention has been called to the matter,it is quite
Jkely that other partnerships of the sort will be discovered.
Indeed Mr. Britten mentions several plants, specimens of
which give evidenco of such occupation.  They aro all Bouth
American species: s rubesaceons plant no reforred to Remifia;
and two species of Ayptis—h. Salsmanni and A. calophylla—
which almost invariably present hollow swellings suitable
for formicaria

MOLECULAR CHANGES IN METALS.
BY PROVESSOR R. M. THURSTON.

In & serles of articles contributed to the SOIENTIFIC AMER.
10AN during the past year, the writer gave an outline of the
various phenomena affecting the strength of metals used in
eonstraction, snd described some that were peculiar in char-
acter and but recently discovered, illustrating these facts by
graphic representions of the changes of resistance with
changeof form, such ss were obtained by the automatio ac-
tion of the sutographle testing machine of the Mechanicnl
Laboratory of the Stovens Institute of Technology. Thoreare
some phenomens which cannot be conveniently exhibited by
strnin diageams ; such are the molecular changes which occu-

long perlods of time. These phenomens, which consist
n alterstions of chemical constitution and molecular changes

o

Scientific dmerican,

of structure, are not less important to the mechanic and the
engineer than those already described, Requiring, usually, a
considorable period of timo for their prodaction, they rarely
attract attontion, and it iy only when the motal ig finally in-
spected, aftor accidental or intentionally produced fracture,
that these offects bocome obseryable,

The Hirst change to bo roferred to is that gradual and im-
perceptible one which, ocoupying months and years, and un-
der the ordinary influence of the weather, going on slowly
but surely, results finally in important modification of the
proportions of the chemical elements present, and in a con-
sequent equally considorable change of the mechanical prop-
erties of themetal. The process of oxidation,or corrosion, is
such s process, and is the most familiar one. Cast and
wrought iron are both subject to it, the latter to, by far, the
most sorious extent. Cast iron i comparatively little affected
by oxidation, even where exposed in wet situations or to al-
ternate moisture and dryness. Wrought iron, under ordi
nary conditions of exposure, Is said to become rusted to the
depth of a sixteenth of an lnch in & quarter of & century. In
exceptionally trying situations, it corrodes far more rapidly.
Steam boilers are sometimes rasted through, about the water
legs, at the rate of a sixteenth of an inch a year, and instan-
ces have been known of even more rapid work that this.
Exposure, however, while prodacing oxidation, has another
important effect: It sometimes produces an actoal improve-
ment in the character of the metal.

Every mechanic knows that old tools, which have been laid
aside or lost for a long time, seem to have ncquired excep
tionnl excellence of quality., Razors which have lost their
keenness and their temper recover,like mankind, when given
time and opportunity to recuperate, A spring reguing its
tension when allowed to rest. Farmers leave their scythes
exposed to the weather, sometimes, from one season to an-
other, and find their quality improved by it. Boller makers
frequently search old boilers carefully, when reopened for
repairs after a long period of service, to find any tools that
may have been left in them when last repaired ; and if any
are found, they are almost invariably of unusually fine qual-
ity. The writer, when a boy in the shop, frequently, if de-
nied the use of their tools by the workmen, looked about the
scrap heaps and under the windows for tools purposely or
carelessly dropped by the men; and whenever one was fonund
badly rusted by long exposure, it proved to be the best of
steel. One of thie most striking illustrations of this improve-
ments of the quality of wrought iron with time has recently
come to the knowledge of the writer. The first wrought iron
T rails ever made were designed by Robert L. Stevens about
the year 1830, and were soon afterward laid down on the
Camden and Amboy Railroad. These were Welsh rails, and,
when put down, were considered, and actually were, brittle
and poor iron. Many years later, these were replaced by
new rails, but until quite recently some still remained on
sidings. When a lot of unusually good iron was wanted,
some of these rails were taken up and re-rolled into bar iron.
The long period of exposure had so greatly changed the
character of the metal that the effect was nnmistakable. These
facts are stated by gentlemen upon whom perfect reliance
may be placed.

“ But,” it will bo asked st once, ““how can such changes
occur without apparent cause, however long the time?®”
There are probably two methods of improvement, each due
to an Independent molecular action, In the case of the razor
and the spring, which regain their tempers when permitted
to rest, It seems probable that a molecular rearrangement of
particles,disturbed by change of tempemture in one case and
by alternate flexing and relaxing in the other, goes on, much
as the elevation of the elastie limit and the increase of realst.
ing power, discovered by the writer and shown on the strain
diagram, takes place under strain and set, The other cases
may probably be due to a combination of this physical
change with another purely chemical action, which is illas-
trated best in the manufacture of steel by the cementation
process. In this process, iron, imbedded in charcoal and
kept at red heat, gradually absorbes carbon and becomes
stoel,  Hero thoe element earbon enters the solid musses of
iron, and diffuses itself with greater or less uniformity
throughout their volume, There seems to exist a tendency
to uniform distribution which is also seen in a thousand other
chemical changes. Many chemical processes are accelerated,
checked, and even reversed by simple changes of relative
proportions of elements, which compel acceleration or re
versal as the only means of securing this uniformity of dis
tribution,

When, therofore, wrought lron, containing injurious ele-
ments capable of oxidation, is exposed to the weather, the
surface may be relieved by the combination of theso ele-
monts with oxygen, and the surcharged interior, by this ten.
dency to uniform diffusion, is relieved by the flow of & por
tlon to the surface, there to be oxidized and removed, This
process of flow goes on until the metal, after lapse of yonrs
perliapy, becomes comparatively pure,  Muosntime the oceur.
ronee of Jarring and tromor, such as rails are subjootod to,
mny seeolerato both thig and the previously deseribed
change.

The effect of strains froquently applied, during long inter-
vals of timo, is quite different, however, where they are so
great as to exceed the elastic range of the material,  The of
foct of strosses which strain the motal beyond the elastie
limit has slready beon referred to In the SCIESTIVIO AMERT-
OAN. 'The case of the porter bar(of which n sketeh was
glven, showing how, after n long porlod of severs ussge, it
finally broke suddenly, exhibiting the pecullar fracture
charactoristie of such a mothod of rupture) will probubly be
remembered by many readers. A still more marked case

has rocontly come to the notice of the writer
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I The geoat teating machine at the Washington Navy Yard
| has & capacity of about 800 tuos, and has been in nso 856
years, Quite rocently, Commander Beardslee, whose valu-
able work has boen alluded to in this paper, subjected it to o
stress of 288,000 1bn., but it subsequontly broke down under
about 100 tunys, The conneeting bar which gave away had
a dinmeter of five inches, and should have originally had
a strength of about 1,000,000 Ibs, Examining it after
rupture, the fractured section was found to exhibit strata
of varying thickness, each having n characteristie form of
break. Some were quite granular in appearancs, but the
| larger proportion were distinctly erystalline. Some of these
crystals are large and well defined. The lamine, or steata,
preserve their characteristic pecullarities, whether of gran-
ulation or of crystallization, lying parallel to their axis and
extending from the point of original fracture to a section
{about & foot distant, where the bar was broken s second
time (and purposely) under & steam hammer. It thus differs
| from the granular stracture which distiguishes the surfaces
| of a fractare suddenly produced by a single shock.and which
is so generally confounded with real crystallization. This
remarkable specimen has been contributed by the Navy De-
partment to the cabinets of the Stevens Institute of Tech-
nology.

The somewhat similar instance of the drepping-off of the
end of an immense shaft at the Morgan Iron Works, some-
time since, while the opposite end was under the steam ham.
mer, has been described in the SCIENTIFIC AMERICAN,

Were more conclusive evidence required of the occurrence
of crystallization of iron, it has recently been given by an
interesting incident at the Stevens Institute of Technology.
A pupil, while annealing a number of steel hammer hends,

left them exposed all night to the high temperature of the
air farnace in the brass foundery ; when finishing one of thezm,
a careless blow broke it, and the fractured surface was found
to possess a distinctly crystalline character. In this example,
however,the faces were all pentagonal,and were usually very
perfectly formed. These illustrations are conclusive of the
question whether iron may crystallize under the action of long
continued and severe shocks, or of high temperature. When
imperfect crystals are developed, it is easy to mistake them,
but the formation of pentagonal dodecahedrs, in large num
bers and in perfectly accurste forms, may be considered un.
mistakable evidence of the fact that iron may crystallize In
the cubic, or a modified, system. This may apparently take
place either by very long-continued jarrng of the particles
beyond their elastic limits, or under the action of high tem.
perature, by either mechanical or physical tremor. But no
evidence Is given here that a single suddenly applied force,
producing fracturp, may cause such a systematic and com-
plete rearrangement of molecules, The granular fracture
produced by sudden breaking, and the crystalline structure
produced as above during long periods of time, are, appar-
ently, as distinet in nature as they are in theie canses. Tho
broken hammer hoad s so beautiful and perfect an illustra.
tlon, and such instances are so rare, that it has been drawn
and engruved by the accomplished gentlemen attached to the
SCIENTIFIC AMERICAN, and appears In this article as the first
illustration of the kind which has sppeared in the literature
of engineering.

Stevess INstrrore oF Teouxonooy, Honokes, N. J,

Hacteria and Futrefietion,

Dr. Arnold Hiller, of Berlin, has mado a series of elaborate
experiments with the view of determining the relations of
bacteria to putrefaetive changes, sud has come to the conelu:
sion that the whole subject needs to be re-examined from
the beginning. He has demonstrated that active putrefac-
tion ay take pluce in the abaence of bacteria, and that bae-
toria may bo present In abundance without giving rise to
putrefaction, Tn short it seema quite possible that effect
way have been mistaken for causo,

Myt managers of the International Centennial Exhibition
will promote the Interests of the enterprise by establishing
an ageney In New York, and announcing the fact through
the newspapors. A namber of pemons call at the office of
this paper every day for information which we are unable to
give.

-
A oxk track prismoidsl rallway o to be In operation by
July 5, 1875, from Sonoma, Cal, to deep water in
creek, thus making communication by rail and water with
San Franclsco,
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“We publish an ¢ of n protector which is in.
J‘a“mafmmﬂw an efficient guard to the
tranks of trees, and which isalso easily placed, removed, and
packed for storage and transportation. It is constructed of
U-shaped wires, A, and straps of light sheet metal, B; the
number of each depends on the required hight of the pro-
wotor. In the straps, B, at n suitable distance apart, arocut

of short parallel slits. The metal botween the slits is
bent ontward to form a half round transverse groove, and
inward to form n half round transverse groove. In this
way are formod sockets to receive the wires, A, The nrms
of the loops or bends of the wires, A, overlap or intorweave
with each other. Upon the end of each strap, B, is formed a
wall tongue, ', which ftsinto a short transverse slot, ¥,
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ormed in said straps, B, near their other ends, as shown in
Fige. 1and 2. In the straps, B, at their square ends, and at
alittle distance from their tongued ends, are formed holes,
7%, Fig. 2, insuch positions as to coincide with each other
when the ends are overlapped, to receive .a short bolt, C,
whicl: is secured in place by anut serewed uponit. The
outer arm of the last wire loop at each end of the straps, B,
overlaps the last srm of the loop at the other ends of the
straps,

Patented April 7, 1874, through the Scientific ‘American
Patent Agency. For farther particulars addressMr. Dwight
Hitcheock, 84 Greene street, New York city,

TO MAKE OVALS AND CIRCLES OF ANY SIZE.

The following methods will be found convenient, in the
absence of dividers or other instruments:

rgpg—

i

To make an oval, tie together the ends of a thread or
string. Two pins arranged within the loop, as shown, gov
ern the size of the oval, which is marked upon the paper by
mesns of a pencil, carried against one side of the loop as in-
diested. The dimensions of the oval may be made larger or
smaller, as desired, by enlarging or diminishing the size of
the loop. Elliptical garden paths, flower beds, ete,, may be
acenrately 1aid out in this way,

To deseribe a cirels, attach ono end of the cord to the cen.

tor pin, and place the pencil in o loop at the other end. Then | ry

#weop the pencil around, .
These methods are useful for cutting out pieture ovals,

~ Exotasn and the United States, acearding to the Intost
statistion, aro tho largest sugar-consuming countries in the
world.  In 1874 England consumed §30,000 tuns, or about
672 1w, per hoad of population, The United States in the
same period wsed 770,000 tans, or 44 1bs, per individual,

3 y —- -

. To prevent hard soap, prepared with soda, from erumbling
Bo bars may be dipped io & wixtore of rosin soap, boef tal.
ow, and way

Feientific Amervican.

MEASURING BUILDING MATERIALS.

Mr. Richard Horton publishes, In a recont work entitled
“The Complete Measurer,” the following practical appliea-
tion of his method of ascertaining the solid contents of a
tree or similar body : .

+¢ Measure its length in feet by a rod, tape, or carpenters
rule, and then take its circumferenco in the middle with a
piece of common whipeord, doubling the cord into four
equal parts, and so apply it to the carponter’s raie, to learn
the quarter girt in inches, with any fractional quarter or

34 feet Tong

quarters of an inch that there may be. Or the circumference
of the tree may be taken with a narrow, non-elastic painted
tape, having spaces of four inches marked upon it, each
space being numbered in successive rotation as girting inch-
es, and every such space subdivided into four equal parts by
a partial mark on the tape, to answer as quarters of inches.
A purchaser will prefer using the whipcord, unless at the
commencement of the tape three quarters of an inch is given
in the measurement as en equivalent to him for the accus-
tomed advantage obtained by the doubling of the whipeord to
apply to the carpenter’s rule tofind the quarter girt of the tree,
The \ape, when passed round the tree, shows its quarter girt
forthwith. These directions for taking the dimensions of o
tree or pillar are under the consideration of its size being the
same throunghout, as instanced by the diagram No. 1; or of
the tree or column tapering regularly from one end to the
other, after the manner of the diagram No. 2. But when the
size of a tree is not reguiar its whole length, in consequence
of sudden variations in its circumference, each partor iength
of it o varying in girt must be measured separately, in con-
formity with the subjoined diagram, No. 3, and then the
contents of the different parts added together. Having ob-
tained the length and the quarter girt as directed, wo refer
to the top of the table for such quartor girt; and beneath it,
opposite to the length of the tree found in the outward co.
lumns of the page, is shown the solid contents of the tree,
or portion of the tree, as it may be,

e g Sy
14 17 854
9 11 0}
11 84 7

&

Any part of a timber tree not girting 24 inches (that is ¢
inches in quarter girt)is not usually considered timber, and
is excluded from the measurement,

L « INCH
unless by agreement to the contra- .- e

g [owe or o it £
The annexed diagram of the nONed or TR GIKT,
transverse wectlon of a tree, with ity
demonstration, s intended to ox-
emplify the principle upon whiok
the round timber table is compiled,
and to represont how to acquire the
troe quantity of any round body,
bo its size what it may, as also to clearly show the construo-
ton of the square-sided timber table which Hoppus erro.
neously adopts for round timber,”
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EvERY stone for grinding tools should be provided with a

rest, and approntices should bo taught how to use it,

[MarcH 27, 1875,
& e

~ IMPROVED SUGAR-REFINING TANK,

Wo illustrate horewith o new process for refining sugar,
in which the raw product Is, when suitably moistened, sub-
jocted to the action of air ut o high pressure, so thatthe ajr
Is forced into and percolates through the granules, effecting
the bloaching and purifying the sugar before 1t is dissolved,
A subsequent part of the process consists in admitting steam
and water into the vessel or tank, to complete the purifica.
tion.

l':l the ongraving, A is the tank, constructed (together with
its false bottom or horizontal partition) of such strength and
materinl that a pressure of about 65 1bs. to the square inch
may be oxorted theroon. The false bottom, B, is perforated
and provided with sloves, being placod nt saitable hight
above the bottom of the tank, A, and stiffened by additional
braces, @, The top part or side of tank, A, or both, may be
provided with a manhole, b, for admitting the raw sugar,
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the top of the tank being connected with the air-forcing
pump by a pipe, d, at one side. A water pipe, ¢, of the top
furnishes the water required in the treatment of the sugar,
The tank is provided with n steam pipe, 7, which sorrounds
the tank and admits the steam. An exit pipe and stopeock,
#, below the steam pipe, 7, admit the drawing-off of the so-
lution of sugar, while pipes, /4, serve as outlet pipes for the
molasses or sirap. The degree of pressure is indicated on a
manometer placed at a suitable point of the tank.

The raw sugar is filled into the tank and moistened, and n
better quality of raw sugar, suitably moistened, placed on
the top. The manhole and pipes are then closed, with the
exception of one at the bottom below the sieves, and that
connected with the force pump. The air-forcing pump is
now sct in operation, and the sugar exposed gradually to
pressure,

The same tank is then made use of for the purpose of dis.
solving the sugar by admitting water and steam at the same
time through the water pipe, ¢, and steam pipe, 7.
When the purging of the sugar is complete, the air-fore-
ing pump is continued in operation and dry cold or heated
nir forced through between the granules of the sugar, dry-
ing the same rapidly and carrying the evaporated moisture
in similar manner as the sirup, through the lowermost ountlet
pipes.
Patented June 23, 1874, through the Scientific American
Patent Agency. For further particulars, address the inven-
tor, A. H. W. Schrader, Hoboken, N, J,
Agricultural Work for March.

The proper preparation of the ground, care of hotbeds,
and sowing of hardy seeds will now ocoupy the gardener.
Secds of asparagus may be sown as soon as the ground can
be worked, in drills a foot apart, and plants from seed sown
last year may be set out.  Put in rich soil in rows three to
four feet wide, and a foot apart in the rows, Old beds ought
to have n good dressing of rich manure, Sow beets, carrots,
parsnips, nnd salsify early, in drills of fifteen or sixteen
inchies, and thin out ns soon ns they can be handled. Cab-
bage and cauliffiowers from hotbeds, or wintered over, may
be set out as soon as the ground is fit. Give them a good
location, and keep them thoroughly worked. Sow celery a8
early ns possible, and keop clean of weeds, Lottuce may bo
sot out and seed sown for succession. As soon ax the ground
Is tillable, onion sety may be planted and seeds sown thickly
for wots for next spring’s planting. Thoy neod a rich soil.
Sow parsley soed in drills a foot apart, and keep clean. 1f
the weed are sonked in warm water they germinate sooner.
A# woon as the ground can be worked, peas should be sown :
muko the drills pretty deep, cover with earth, and on top of
this put fine manure. Put brush to them carly., Potatoes
for early use should be put In a8 soon as possible. Spinach
may be sown now, and that sown last fall ought to be culti-
vated.  Turnips may be sown ns soon bs the frost 1s out,

Hotbeds should be in order for sowing egg plants, toma-
toos, and peppers to bo sot out in May. Melons, squashes,
nnd cucumbers may also be started in them, s good way be-
ing to reverse pioces of sod and plant the seeds on them, 88
they are then easily moved, and, adds the American Farmer,

have your seeds and tools all ready for the work now At
hand.

A Lrrrie campheno dropped botween the neck md'ﬂopﬁ'!'

of a glass botile will rendor the latter cnsily removed if
Jammed fast,
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GATHERING AND STORING ICE,

Our ongravings illustrato the most recent improvements
in the methods and tools employed for gathering and storing
feo, They are solocted from the Seience Record for 1875,

Fig, 1 isa genoral view from o winterscenoon the Hudson
river, one hundred miles above the city of Now York, At
various convenlent points along the banks of tho river are

about an inch in depth (seo Fig, 1), Following the mark-
ors, plowmen with plows of deopor blade sink the groove to |
a depth-of three inches, and continue this operation until a |
sufficient depth Is attained.  Just onough fco is left to hold |
the blocks firmly togethor, The next opoeration is to sepn-
rate o raft of the blocks (genorally 112 in number) by taps of

the heavy feo chisol, Those rafts are towed by horses into |

/4

Speed of Tralns and Welght of Rolling Stock.

The current report of the Railroad Commissioners of Maine
containg suggontions In regard to reducing the speed of traing
and the weight of rolling stock on railways, to the end of
diminishing the wear and tear of the latter and of the track.
In n communication from Superintendent Sawyer, of the St
Croix and Penobscot Railrond, that officer writes: “ With
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Fig. 1.—ICE GATHERING ON THE HUDSON RIVER, NEAR NEW YORK.

located immense storehouses, within which the ice is deposi-
ted, and kept for summer use. Fifty thousand or a hundred
thousand tuns are frequently deposited ina single store.
lionse.

The storehouse buildings are composed of wood, with double
walls, and are very rough-look-
ing. In summer the ice is
loaded into barges, towed
down stream to New York, de-
livered therefrom directly into

; a canal cut from the pond to the ice house, where the raft is
| secured by pikemen, and thrust toward the slope of the ice
 house. Before this is reached, men with tridents have broken
' the raft into single cakes, which, as they reach the slope,
are guided to the cleats atcached to endless chains, which,

two engines in equally good repair, we ran one at a speed of
26 miles an hour, 42 miles daily, with a mail train, and at a
speed of 14 miles an hour daily with a freight train: total,
84 miles daily until it had ron 14,000 miles, when it became
necessary to take it off for general repairs. The other ran
84 miles daily at a speed of 14
miles an hour, with a freight
train, until it had ran 21,000
miles before requiring general
repairs, and was even then

fce carts at the dock, and — = 5l found in better condition than
thence distributed to custom- L'-,; - —_— ; Bl the one running at the higher
ers at the doors of theirdwel- i o | ._Tﬁ = |2 4| rate of speed. Wood and oil
lings. Ice is thus ordinarily BR'B b FY | A M were consumed nearly in the
supplied in New York at a = %, I~ = | - 8| same proportion. It is fair to
cost to the user of about one = T — ~- = 3 suppose, also, that the rails,
quarter of one cent up to one == [;‘ ) = l: AR "._1 sleepers, bridges, etc., suffered
cent per pound, depending on N l “ 1S5 1 | = ok ; the same additional wear. It
the quantity taken and the re- - e i = = = 463 r;‘: ' is my opinion that an increase
lative abundance of the sup- - - [l=t== = - of speed of 12 miles an hour,
ply. An open winter yields a ' i —b LTI l = = A : Bl beyond 14 or 15 miles, will in.
poor crop of ice, and the price |= o\ 3 ! = s crease the cost of repairs at
during the ensuing summer is (=11, /] A — (= ’ = - least 75 per cent.
fixed nt a higher figure, = f"‘\ e : " oG A “In relation to wheels, {
In gathering ice, the work B = W oy = ' X o= think that, st a lower rate of
gommences a4 soon ay the ice E W= ’ speed, a 350 1bs. twenty-eight
reaches o thickness of nine [Z M E inch whee! is more than equal
inches. The plots of goodice |2 & - E to a 500 1bs. 82 inch wheelat o
(for the thickness and quality = = high speed. A heavy axle will
of the ice vary greatly at dif- jar off at high speed before a
ferent points on the river) - = 3 light one will become unsafe
within convenlent distance of - = with the same number of
the ice houses are staked out |55 miles run at low speed. A 25
and marked with hemlock = = — tun engine is of sufficient
brush, Then, with ice plows, weight for general ase. 1fad.

the men mark out the ice in
suitable squares (56 by 22
nches), cutting the groove

Algd.~BMALL IUE ELEVA Tony

Fig. 2—THE STEAM ICE ELEVATOR.

moved by steam power, carry s steady stream of ice to any
desired gallery of the storchouse (see Fig. 2). From this
point, the blocks glide swiftly down an incline until they
roach the doorways, where bar men dexterously switch cake
The

work of stowing is quickly done, and the blocks are so ar

after eake Into the slide which leads into the house

ranged that a space of two or three inches between the cakes
gives elrculation of alr and means of escape for the water
from the melting ice. When the house is filled, loose hay
i% thrown over the top, and the house is ¢ losed
The form of the lce plows s shown in Fige. 1 and 2. One
of the runners, which is smooth, rests on the lco and serves
as n bearer: the other ranner is provided with a serles of
tooth or shares, which cut s groave in the lee
—_—— ® P>
The New York

The State Eogineer and Sarveyor, in his annual report on

Canals,

the canals of Now York, says that the naviguble canals and
feoders aggrogato » | nith of about 007 miles, and, with the
lukes and rivers artificlally connected with them, make 1,593

The total cost of these canals, Includ

miles of navigation
jog their equipment and extrnordioary repairs, s given at
$100,717,005.

It appears from the report that the improvement of the chief
of these works—the Erie Canal-is not yet completed, either
in width or depth, in accordance with the original plan It
15 estimated that, for the expenditure of $379,000, a uniform
depth of seven feet can be secured. The State Eogineer
expresses great confidence that the progress made in the
use of steam, for towing purposes on the Erie Canal, will
soon cause steam to supersede all other kinds of motive

power,

ditional power is required with
a snow plow on heavy freights,
rather increase the number of
engines than the weight of them ; there Is less risk inmoy.

ing snow with power and force than with momentum, As
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Fig, L—TRANSFERRING ICE FPROM THE GALLERY TO TH®
STOREHOUSE,




fifly soat ngor car oan, in my opinion,

oconom (ho ondinary ear. The first
thio wolght and wear an the rails are less,
[ repairs In less, and it roquires less power to move
soat cars, thore being a difference of 18 tuns in favor

of the s lght cars.”

@orrespondence.
A Fover Cawne,

1o the Bilitor of the Soientific American ;

Tn the coal regions of Pennsylvanin is a town of five or six
thousand inhabitants, situated in a valley so narrow that,
for & considerable distance,only one stroet is possible. Down
the valley runs a stream or creek which hax a fall of about
200 feat to the mile. Sometimoes the stream has a depth of
8 or 4 feet, atothers only as many inches; it runs under the
front and back yards and houses, and is used as a vory con.
venlent sewer 1o earry off filth of every description, to bless
the inhabitants along the river whero the current is not so
rapid. This creek 15 generally coverad with hieavy homlock
plank, while in every yard is a door through which garbage
miy be empt’ed.

uring last October,a citizon sont his toamstor to dig some
carth from the collars of two of his stores; the oarth was
thrown into the strest and then hauled some half or three
quarters of a mile up town, and spread over a vacant lot ad-
joining some dwelling houses. The earth takn from tho
collars had a pungent odor, and a peculiar watery, iridescent
appearance.  On the night following its removal from the
collar, the proprictor of the place, who had superintended
and assisted at the digging, was taken with violent eramps,
which lasted several hours, and then gave place to & dull,
languid feeling, with pains like rheumatism and n discolor.
ation of the skin, the hands and arms swelling and becoming
quite purple. The next day the teawster was taken ill, and
the doctor pronounced the symptoms to be those of typhoid
fover. The day following a young man, working in one of
the stores from the collar of which the dirt was token, was
also taken violently i1, and the doctor pronounced the case
to be similar to that of the teamster. Upon the same day a
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girl about 14 years old, living in the dwelling adjoining the | 18 defective, as the sound of adash is very much like the
lot where the dirt was thrown, was taken with the same |Sound ofa dot with a succeeding space.” Judging from this,

symptoms, which developed into violent typhoid fever and
culminated in death a few duys Iater. There were soon
more than a dozen cases of the fover,as it began to be called,

und in two weeks the number reached upwards of 60. The |8t all practised in reading by sound, the defect is by no

symptoms generally were violent headache, pain in the back
of the neck, and high fever, with loss of appetite and gener-
al languor. When the fever subslded, the tongue became
conted with a thick cost of dark green matter, which re-
mained until the patient was convalescent, The fever av.
eraged, probably, in cach case from 12 to 15 days, but was
followed by extreme weakness, loss of memory, dimness of
sight, ete., lasting from 3 to 6 weeks additional.

The majority of cases did not result in a radically typhoid
condition, as 1 understand it, the bowels being seldom at-
tacked. In every case where a patient took a relapse from
exposing himself too soon, the result was fatal, and in very
few other cases did it prove so. The evidence hardly seems
indisputable thst the fever was contagious, as sometimes
only one person, and sometimes several, ina large family
took it. In one case a person who came more than 2 hun.
dred miles from home, to nurse a patient, left him upon his
convalescence and was hofae only = few hours when she was
taken with the same complaint, and went through a regular
six weeks' course, although hers was the only case in the
city of 25,000 inhsbitants where she resided.

The question has arisen whether the half dozen wagon
loads of putrescent mud, the atmospheric conditions, or the
possibly foul emansations arising from the natural sewer, in
which the water had been rather low for some time, caused
the fever. Ifany of your readers can throw light upon this
subject, we would be happy to hear from them, as six weeks'
experience with this fever has sadly broken into twenty-
eight years of otherwise uninterrupted health, H.

East Mauch Chunk,Pa.

Cotton Manufacturing in the Sonth,
T the Editor of the Scientifle American:

1tis u well known fact that cotton factories at the South
bave been making money while many of thoseat the North
have been compelled to suspond operations in whole or in
part. Bome of the reasons for this state of things are as
follows:

1, Labor is cheaper at the South than at the North,

2. In consequence of & milder climate, the nocessary ex-
penss of lving is less there than in New England, as is
also that of heating factory buildings,ete.

3, Coal is abundant in the South, and chesp water privi-
leges can be obtained in every direction,

4. The purchase of the raw material direct from the pro.
ducer saves the profits of numerous middlemen, the cost of
weveral buildings, and long transportation,

To these advantages I am satisfled that still another of
great importance can be added.  The Southern factory should
buy the eotton fn the seed, gin, and then spin it, without
packing into bales; and itis to urgn some of your inventive
readers 10 arrange machinery for this purpose that [ write
this communieation. Some of the advantages of such a 5ys-
tem would be as follows :

1. The yarn would be stronger. Baled cotton cannot be
prepared for carding without beating,and thus weakening the
fiber to a greater or less extent.

2, There would be less waste. Frequently much cotton is
discolored and otherwise injured by foreigu substances that
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have beon packed with it. T understand that at the North
and in Burope it takes from 108 to 115 Ibs. of cotton to makeo
100 Ibs. of yarn; and although the waste is not 50 great at
the South, it is nevertheless considerable.

8. The cotton seod would be pressed at tho samo ental
lishment, and the ofl and oileake sold for many millions
onch yoar,

4. Tho interest on gins and gin houses, which are now
idlo the grentor part of the year, would be saved to planters,

5. ‘Tho ralsing of cottons on small farms would be encourng-
od. The plantation system iy not adapted to free Inbor, and Ix
slondily broaking up; but until cotton can be rondily sold In
the seed, fow small farms will be opened in the cotton see-
tion, for the reawon that a man cannot afford to by and
operate a gin If heonly plants a fow acres of cotton. Better
cottons and more per acre will bo obtsined on small farms
than on Jarge ones.  The reason of this is that a hand can
plunt and oultivato two or three times as much cotton as he
can plek.  During the picking season, the entiro field should
ba gone over at lonst once a day.  Even undor the slave sys-
tom, planters who put in an aore of corn for sach acre of cot-
ton, and sent the smallest piokanniny into the field
to plok cotton, were often unable to pick fast enough ;
and now that they have so little control over their workmen,
the rosult I sometimes disastrous, But the small farmer
If ho Inunable to got extra bands when he needs thom, can
genorally rely on wife and children to help,

I am confident that, under the system proposed, the South

can manafacture cotton cheaper than New England, or Old

Euogland elther; and that if the proper effort is made, it need

not be long before her income from cotton will be double

what is now,

Manhatton, Kansas. ALBERT GRIFFIN,
i A s

Tolegraph Alphabets,

To the Editor of the Selentific Amevioan :

In your issue for March 18, you published a communication

from John Millls, of Addison, Mich,, in regard to telegraph

alphabets, which is enlenlated to mislead your many readers,

innsmuch as it gives an utterly erroneous and empirical view

of the subject.  Mr. Millis states that the Morse ‘‘alphabet

I should say that Mr. Millis is as yet but a beginner in the
art, for when most persons begin to learn to telegraph they
fancy they perceive the same thing. The fact is, to any one

means s stated in the communication under review. No
operator could possibly mistake a dash sounded for a dot
with a succeoding space ; and I do not know an instance,even
among very ordinary sound operators,in which a mistake has
oceurrod for the reason given by Mr. Millis,

The defect is in the spaced dot letters, C, O, R, Y, and Z.
This was long ago recognized. Bain avoided it; but his al-
phabet was longer than the Morse. In the European code,
also, the defect isavoided ; and were it not for the difficul-
ties involved in achange, the Western Union Telegraph Com-
pany would have adopted it some time ago. It was seriously
proposed at one time, as] clearly remember. This being the
acknowledged and long felt-defect in the Morse alphabet, to
which innumerable errors can be traced and by reason of
which they are oceurring every day,how does Mr. Millis’ pro-
position meet the case? In the Morse system, there are five
such letters, Mr. Millis proposes to increase them to seven-
teen. In other words, his alphabet, besides being cnmbrous
and inadequate to speed, increases the chances of errors
more than three times.

It may not be inappropriate to suggest that the composi-
tion of telegraph alphabets be left in the hands of the great
body of experienced telegraphers, not only in this country
but in Europe,who may well be presumed to know the diffi-
culties and wants of existing svstems.

Washington, D. C, Wi, E. SAWYER.

The Sun’s Orbit u:d Hate of Motlon,
T0 the Editor of the Seientific American :

As you have heen kind enough to publish several of my
articles, relative to the retrograde moticn of the sun in
space, you will still confer a favor by publishing the follow-
ing, relative to the size of the orbit of the sun and the rate
of his motion,

The sun annually retrogrades sufficiently to keep the earth
rotating 20 minutes and 23 seconds before she comoes to her
siderenl place in the heavens. Those 20 minutes and 28
seconds are the 70§ portion of a day, and, strange as it may
appear, I am going to measure the sun's orbit by them, 3

As nstronomers have not given, o far as I am aware, the
compnted distance of theearth from the sun sinee observing
the transit of Venus, T will assume a distance ;and when the
distance is announced, the correction, if any, ean be made,

Assuming that the distance of the earth from the sun is
02,000,000 of miles, the circunmference of the terrestrinl orbit
will be 552 000,000 of miles. Now, in n sense, the earth
sweeps around the whole in twenty-four hours. How many
miles, then, are in the arc which the earth rotatos past in
twonty minutes and twenty-three seconds? Answor: 7,811,-
520 miles. That is the number of miles the sun travelsin
year. Multiply the 7,811,320 miles by the number of years
In precession, to wit, 25,800, and you have for the cireum-
ference of the solar orbit, 201,542,056,000 miles, and for its
diameter, 67,177,852,000 miles: which shows that the diam.
oter of the sun’s orbit is nearly twelve times as great as is
that of the orbit of Neptune; and when the two orbits are
compared, the latter is like the eye or hole in the center of a
large circular saw, compared to the saw itself.

.
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Acorial ¥Flight,
To the Editor of the Seientifle Ameriean:

Will your various correspondents on this subjeet pardan

my saylng, after a earcful study, that they are all on the
wrong track? The first thing to be done is to comproliend
the rationnle of bird flight. This, I apprehond, in grossly
misundorstood, It Ix supposed to be due solely to the me-
ohanieal movemonts of the wings, guided by instinct, Now,
how could this bet Mere muscular effort will not roason.
nbly account for the ascent in the air, still less for the pro.
pulsion forward, T wonld axk naturalists to consider, mory
purticularly than they yet hiave done, the weight of the
Inegor birds, the loads they somoetimes carry with them, the
gront altitude to which they nacend, and the length of time
they continue on the wing. Think of birds of pussage flying
for consecutive dayns without a single break on the journey,
and that often against & strong head wind, the wings moy.
ing, in many cases, over 500 times in a minute, What a
nbor to be accounted for! It s manifestly above bird
strength. If, again, they do rest upon the wing, all the
greater §s the mystery, for they wonld now have to be botlh
keopt from falling and glided onward by a power we know
not of, otherwise one of these two catastrophes would engue:
Bither they would fall to the ground, or they would fail in
their journey; they would goin any direction but the right
one. Upon the muscular effort theory, they would have be-
fore them a lnbor quite exceptional, so herculean that no-
thing in Nature is to be compared with it. Before they had
gone many miles,they would fall to the earth exhansted,and
die. Despite appearances, it must surely be that birds in
their flight are not entirely dependent upon muscular energy ;
there must be no labor in the question at all. A beneficent
Creator has given them the power of flight as their natural
mode of transit; hence to fly, ts them, is as instinetive, as
natural, as it is for the heart to beat or the lungs to be inces.
santly inhaling and expelling large volumes of air. The
animal flame internally performs unremitting labor, but with-
out effort expended ; toil there is none, but on the contrary,
relief. To the winged tribes, it is & labor to walk, henes
they are doomed to fly, and that is manifestly one of the
crowning pleasures of bird existence,
The winged insect tribes afford more striking proof, I think,
that flight is not entirely the effect of mechanical effort. The
common bluebottle flies but little; he darts from place to
place as if his wings seemed to do no more than balance him.
I1do not think it possible to explain the phenomena in
question without calling in the aid of some force hitherto
unsuspected, which, for want of a better term, might be
looked for under the name of *“ will power.” If something
could be laid hold of by investigation in this new channel,
and applied to the balloon, aeronauts might, with groater
cheer, prosecute their labors, and save some money and some
necks, by making the discovery known. Huxley may b ap-
proaching the line of thought. MounsT NEo.

Dunedin, New Zealand.

.
Early Steam Navigation.
To the Elitor of the Scientific American:

In reply to the question: ‘* What was the name of the first
steamship that crossed the Atlantic? " you answer: ** The Sa-
vannak,” built by Crocker and Fickitt in New York, in 1819,

My father, Dr. C. P. Van Houten, of Amite City, La., who
will be 82 on April 15, 1875, writes me as follows: In 1816
he engaged with Allaire and Stoutinger, steam engine mak-
ers in Fulton’s old works in Jersey City, he having previ-
ously served his time at the business. He afterward en-
gaged with Daniel Dodd, engine maker, of Elizabethtown
(now Elizabeth), N. J. Dodd soon placed him in charge of
his works; and during his time, in 1818, the steamship Sa-
vannah received her engines and boilers from Dodd’s shop,
was fitted out and made a voyage to Russiz, calling at Liver-
pool. She was the first steamship that crossed the Atlantic.

Matteawan, N. Y. P. L. VAN HouTes.

Frozen Water Mains,
To the Edutor of the Seientific American:

The present severe winter,with its continned low tempera-
ture and severe frosts, has been a cause of much loss and
damage to the systems of water supply. Steam fire engines
have been rendered helpless, and burning towns left to the
mercies of the elements, A remedy might be found in laying
an additional pipe under all mains and service pipes,through
which steam could be injected and the mains thus kept
from freezing. Tho steam pipe should be immedintely under
the water pipe, and it could be arranged with a branch ter-
minating at each fire plug. The steam pipe should also be
supplied with menns of relieving the pipe from the water of
condensation.

The steam fire engines conld be arranged to forco steam
into the pipe to thaw out the mains and firo plugs, and the
action of frost might be very much resisted by forcing stoam
through the pipes occasionally in seasons of extremely cold
weather, C. F. H

Hazleton, Pa.

small Stoam Enginos.
To the Editor of the Seientific Amorican:

T have been much interested in reading the various state-
ments as to the results accomplished by small steam engines.
but why does not some one manufacture them for sale? The
demand for small motors, for driving lathes, coffee mills,
washing machines, and many other uses, is very greatand
rapidly increasing. - Only yestorday, I was inquired of by a
man who sald he had examined all the advertisements in the
SCIENTIFIO AMERICAX and other papers he could find, but

Gloucester, N. J, Joux Hernonx,

nowhere could he find a steam engine of from one half to
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WWNN. nor could he find any one who muld.{nft;rm
N%ﬂl«mh an engine could be had.

- 1 somo porson would make yuch an engine and boilor, that
could be

be sold at a reasonablo prico, I am confident large
numbers could be sold. As they would bo used by smateurs
in or about residences, they should be as simple as possible,
No money should be expended on them merely for show,
suchas planing or polishing parts which can be painted ; but
they shonld bo 1y built, and special care should bo
taken to farnish ample boller capacity, with strength sufi-
cient to provent accidents.

Thinking persons are now convineced that mach of our do-
mestic labor can and should be done by power. Itisa dis.
grace to our clvilization that a woman should bo compolled
to break hor back over a wash tub and board. Vory fow
mon would be willing to do the same work all day ; and there
I8 no reason, why this operation, which is & combined chomi-

nd mechanical process,should not be done by machinery,
and so of many othor domestic labors.

Some fifteen yoars ago I had great difficulty to find a small
fqot lathe, ns no manufacturer appeared to make ono for
sale; and after writing far and wide, I only succeeded in
getting one from a ufan who built it for his own use. Today
they are regular articles of trade, made by several concerns,
all of whom find ready salo for them. The same would un-
doubtedly prove true of small engines. Who will do it?

Washington, D. C. W. C. Dobag,
-0
An Appeal to Inventors,~=A New Inventlon Greatly
Needed.

To the Editor of the Scientific American:

This part of the country is infested with fleas and sand
flies, and 50 far I have been unable to find anything that
will either drive them away or kill them. We have tried
rock camphor, sacbolic soap, and kerosene oil, and have so
far failed. The fleasinfest ourhouses and barns,and almost
every animal that walks., Some people say that the sand
breeds them, some attribute them to the hogs, but there
have been no hogs running round here since the war. Some
people say that the fleas are not as bad as they wero just
after the war, but both pests are terrible. We keep our
bedrooms dark, and undress ountside; and keeping camphor
in the beds, we have better nights, but in the morning they
go for us, us hungry as ever and by the scoro.

The sand flies go for both man and beast,especially on still,
moist mornings and evenings, and all day when it is still.
Some people smoke to drive them away from the face, and
the negroes substitute a stick in the mouth with s bunch of
burning rags on the end; but the little persistent pests will
bite the ears, hands, and neck,in spite of everything. Kero-
sene oil will keep them off for 5 or 10 minutes; but it evapo
rates, and they bite as badly as ever. 1f thereis anything
known to the scientific world, that will either kill or drive
them off, you will confer a great boon on a large suffering
community by letting us know of it,

Borel Plantation, St. Mary's, Ga. WILLIAM STEELE.

Scientific American,

If, In consoquence of a socond stroke of the pump, the slr
pressure in the plpe is reduced to 19 10s. poer inch, the water
will rlso up It another 94 feot, and so on until such tine s
tho riko of the column of water within the pipe is sufficient
1o be equal in weight to the pressure of the air upon the sur.
faco of the water without; hence we have only 1 determine
the hight of a column of water necessary to weigh 15 1bs,
per square Inch of area at the base of the column to ascertain
how far & suction pump will cause water to rise, and this s
found by calculation or measurement to be a column nearly
34 foet high. It becomies apparent then that, however high
the pipe may reach above the water level, the water can-
not rise more than 84 feot up the pipe, oven though all the
air be excluded within the pipe, becauso the propelling foreo,
that is,the atmosphoric pressure, can onl y mise a column of
water equal In weight to itself. It is found, however, In
practice, to be an excellent suetion pump which will ralse
water thirty feot,

From this it will be percolved that the terms “* drawing
water " and ** suction pump " do not accurntely represent the
principles upon which this pump performs its duty; snd it
would bo much more proper to call it a *‘displacement pump,”
since itsaction is simply to enable the water to rise by dis-
placing the air from its surface.

The duty of this pump is, therefore, In the first place, to
extract the air from the suction pipe, and, in the second
place,to discharge the wator from its barrel through the me-
dium of valvesin such a manner that the column of water in
the suction pipe is at all times entiroly excluded from the
pressure of the atmosphere,

FORCE PUMPS,

A force pump is one by means of which the water Is ex-
pelled from the pump barrel and through the delivery pipe
by means of the mechanical force applied to the pump pis-
ton or plunger ;. the amount of power required to drive sucha
pump will, therefore, depend at all times upon the hight to
which the water is required to be foreed. When a pump s
arranged to draw the water, and force it after it has left the
pump barrel, it is termed n suction and foree pump; but if
the water merely flows into it in consequence of thelevel of
the water supply being equal to or above that of the top of
the pump barrel, it is termed simply a force pump. Hence
o suction pump performs its duty in causing the water to
rise to the pump, a force pump is one which performs its
duty in expelling water from its barrel, and a suction and
force pump is one which performs both duties alternately,

All pnmps require a suction and a discharge valve,the sue-
tion valve being so arranged as to open to admit the water
into the pump barrel while the pump piston or plunger is
receding from that valve, and to close as soon as the plonger
stops or reverses its motion. The delivery valve is o ar-
ranged that it closes as the pump plunger or piston recedes
from it, and opens when the same approaches it. When,
therefore, the pump piston recedes from the suction valve,
the latter opens and admits the water; and when the piston
reverses its motion, the suction valve closes, and the descent

—
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PRACTICAL MECHANISM.
Nuxsxz XX.
BY JOSHUA ROSE.

PUMPS.

Pumps are commonly divided Into three classes,the suction
pumps, the force pumps, and the suctionand force pumps.

SUCTION FPUMPS,

A suction pump causes water to ralse Itself, by relieving
its surface of the pressure of the column of air resting upon
it. The principle upon which jt scts may be explained as
follows:

The surface of all water exposed to the air has the pres.
sure of the air or atmosphere resting upon it; if, therofore,
one end of a pipe or tube be lowered into water, and the other
end be closed by means of a valve or other device, and the
air contained in the pipe be drawn out, it is evident that the
surface of the water within the pipe will be relieved of the
pressure of the atmosphers; and there will bo no resistance
offered to thoe water to prevent its ascending the pipe.  The
water outside of the pipe, still having the pressure of tho at-
mosphere u its surface, therefore forces water up Into
the ]ﬂpe,nyl;;hgtho place of the excluded alr. The water
inside the pipe will rise above the level of that outside of the
same in exact to the amount to which It is re
lieved of the pressure of the air, so that, if the first stroke
of & pump reduce the pressure of the air contained in the
pipe from 15 1bs. on the square inch (which is its normal
pressure) to 14 1bs. per inch, the water will be forced up the
pipe to the distance of about 2} foet, because & column of
water an inch square and 24 foet high is equal to about 1 1b.
hnﬁ evident that, upon the reduction of the presiure of the
air contained in the pipe from 15 to 14 Ibs, por square ineh,
there would be (unless the water ascended the pipe) an un

wqual upon its surface inside as compared to that

i outslde of the pipe; but in consequence of the water rising

pess ! 2} feot in the pipe, the prossure on the surface of the water,

both inside and outside, Is evenly balanced (taking the level

of the outside water to be the natural level of the water in.

side), for the pressure upon the water exposed to the full at-

: will be 15 1bs, upon each square inch of its sur.

face; while that upon the sawe plane, but within the pipe,

~ will sustain a column of water 2} feet high (wolglr;llng 1l1i|;.‘ ‘)
~ and 14 1bs, pressare of alr, making & total of 161bs., wh

v,%:hnﬁm. an equilibrium of prossure over the whole sur
= h

of the water at its natural level.

of the pump piston forces the water through the delivery
valve, that being its only possible mode of egress from the
barrel ef the pump.

The arrangement of the valves may be the same for a
force as for a suction pump (although itis advisable,in some
cases, to place an additional valve toa force pump to pre-
vent the pump piston from receiving the force of the water
in the delivery pipe), the only difference being that the water
is permitted to flow freely away froma suction pump, where-
as it is confined to the delivery chamber or pipe in a foree
pump, so s to foree it to the required hight or pressure, as
the case may be.

FISTON PUMPS

A piston pump is one in which the water is arawn or
forced by means of the piston fitting the barrel of the pump
airtight, whioh is most commonly done by providing the
piston with two cupped leathers, formed by being pressed in
a die made for the purpose. The leather is soaked in water
before being placed in the die, and is allowed to remain in
the die until it isdry, when it will be sufficiently hard to
admit of being turned in the lathe. Fig. 57 represents such
n piston in section, A A being the leather, B the piston, O ¢

Fug. 57.
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a plece of motal, placed betweon the leathers to fit thelr
rounded corners, 50 that the sldes of the loathers shall not
move when the piston reversos its motion, and D the fol
lower, which clamps the whole together by means of the
pressure received from the nut behind it
The eapacity of a piston pump is its wroa multiplied by
the length of its stroke; but it must be remembered that all
pumps throw less water than their capacity, the deflclency
ranging from 20 to 40 per cent according to the quality of
the pump. This loss arises from the lifr and full of the
valves, from inaccuracy of fit or Jeakage, and in many cases
from there being too much space betwesn the valves and pis
ar,
wl;su:»ll:llll:::l' pump is one in which a plunger s used In
place of u piston, the gland through which the plunger
moves serving as its guide and also keeping it alr and wator
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tight. The plunger Is mado ymaller in dismeter than the
bore of the pump barrel, 4o that the eapacity of such a pumyp
1n the urea of the end face of ity plunger multiplied by the
length of its stroke, beeause the pump acts by reason of the
‘l."'l’l'""m'm caused by the plunger entering the barrel.
Pump plungers should nlways be draw-filed lengthways to
prevent them from wearing away the packing so rapidly, It
In always advisable in this kind of pump to allow as small
nn nmount of space betweon the plunger and barrel ns pos-
uible, {or the following reason: When the plunger becomes
worn, it is necessary to turn it up again in the Iathe, thus
reducing its diameter. The result is that there is 5o much
nir in the pump, between its barrel and the plunger, that it
oxpands ns the plunger lonves the buerel and is merely com-
pressed by the plunger returning, ko that the pump becomes
very ineffective, and finally ceases to pump st all. If the
pump, in such a case, be primed with water each time It s
started, it may draw water, but not to its full capacity,ns the
nir will remain in the pump barrel until such time os it may
become absorbed by the water,

Suction valves for all pumps should be made as large in
area as it is possible toget in, so that they will not re-
quire to lift much to admit the water to the pump: sinee it
is evident that, when the piston or plunger commences to
descend and the suction valve to close, the water passes
back through the suction valve until it is closed, thus di-
minishing the effectiveness of the pump, and, further,caus-
ing the valve to close with a blow which proves very de-
structive to the valves, especially of fast running pumps.

The area of the opening of & suction valve must be at least
equal to the area of the suction pipe, whose area is deter-
mined by the following principles: Water will not flow
throngh a suction pipe in a solid stream at a greater speed
than that of 300 feet per minute. It follows, then,that, the
quantity of water the pump is required to throw being deter-
mined, the suction pipe must be of such o size that 200 feet
of it will hold such quantity.

If the suction pipe be any smaller than that size, the pump
will not be fully supplied with water; and the piston or
plunger traveling faster than the supply of water follows it,
there is, when it arrives at the end of its suction stroke, a
partial vacuum in the pump barrel, which keeps the suction
valve open.  When the piston or plunger has descended un-
til it strikes the water nguin (the suction valve not having
yet closed), the water, descending with the piston, strikes the
suction valve with a blow, which, as before stated, gives a
backward impetus to the water in the suction pipe,and closes
the valve with & blow very destructive to it; especially is this
the case ina force pump or a fast running steam pump, in
which latter case the steam piston accelerates in speed (when
the pump piston has the partial vacuum, referred to, in it
because not only is the steam piston relioved from performing
any duty, but it is assisted by the vacuum ; so that it accele-
rates its speed greatly until the piston strikes the water in the
pomp barrel, which it will do with such foree as to very
probably break some weak part of the engine or pomp, or
cause the crossheads or piston to become loose. If the work.
ing parts of any pump are accurately fitted, it will deliver
more nearly its full capacity of water when running slowly.

An air chamber placed in the suction side of any pump
causes a better sapply of water to the pump by holding a
body of water nearto it, and by making the supply of water,
up the suction pipe, more uniform and continwous. Air
chambers should be made as long in the neck as possible or
convenient, so that the water, in passing from the pump bar-
rel to the delivery pipe, shall not be forced up into the chawm-
ber at each stroke of the pump; for the air in the chamber
becomes gradually absorbed by the water. If fresh water is
continually passing into and out of the chamber, the air in it
will soon become absorbed, and water will supply its place ;
but if the air chamber has a long neck, the water at its high-
est level in the chamber will remain there unchanged by the
action of the pump, and will become impregnated with alr,
thus diminishing its propensity to absorb any more; and al-
though the air will finally become all absorbed out of the alr
chamber, the process isa very much slower one, the air
chamber being so much the more effective, and its elasticity,
imparting a steady flow of water from the delivery pipe, be.
ing unimpiared.

Pumps whose pistons revolve are subject 10 the same de.
fects from inequality of wear as are rotative engines, bat the
results are not so keenly expertenced, because water will not
leak through so rapidly norto so serious an extent as steaw,
and, farther, because the leakiness of the pump may be cvin:
pensated for by an increaso of the rotative speed of the pis
ton.

Water will not, however, as before stated, flow through
the suction pipe at a greater velocity than 300 feet per min-
ute: so that, If the pump performs more revolutions that are
requisite (according to its capacity) to carry off more than the
quantity of water contained fn 300 feetof its suction pipe,
the power used in ranning those extra revolutions is lost,in-
asmuch as they are superfluous except for the purpose of
compensating for the defoets In the construction or leakiness
of the pump, in which case the excess of spoed becomes a
necessary ovil.

—

HAIk can be turned blonde, or, in other words, killed, by
washing In a very weak solution of soda twice a day. We
happen to know that two of the leading belles of New York
socivty owe their much-admired golden tresses to this simple
recipe. A plece of soda about as big as & smull hickory nut
to  quart or so of water Is the right proportion. Less soda
gives the hair a reddish tone,  We do not advoeate, however,
any such Interference with Nature,
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IMPROVED HYDRAULIC MOTOR.

The hydmulic motor reprosonted in our illustration is in-
“n‘:‘,;..m one or more sewing machines, or other light
machinery, and may boused In any house provided with a

water supply. The apparatus consists of an oscilla-
ting engine placed within a perfectly watertight outer easing,
into which the water enters at one side and leaves at the

-_——g———';;try was possessed, as yot, of the properapparatus for

quenching a fire, eithor in a building or on shipboard. The
cases of Chieago and Bostonhad shown that no building was ab.
solutely fireproof ; and alko that, from the moment a great fire
obtained a certain head, no amount of water could quench it.
What was wanted was an apparatus ecaleulated to send the
water into a fire in the proper place, at the proper time, and

othor, ns indicated by arrows.  The oscillating engino oylia-
dor, driven by the water, swings in bearings,
as shown, saitable entrance and exit ports of
the bearing pormitting alternately the en.
tranco and discharge of water from the eylin.
der, The piston rod of the eylinder is pivoted
ton erank disk of the driving shaft. The
powor is transmitted to the muchinery by a
friction cone and belting, and can be arranged
to run the same at different speeds, A brake
device could be applied to produce the instant
stoppage of the motor.

The regulating air chamber, shown at the
top of the inclosing casing, secures uniformi
ty of motion under varying pressures. A glass
front shows the working of tho interior parts
of the apparatus. The casing is to be attached
by fastening serews to any suitable point ator
near the sewing machine, and the water can
bo conveyed thereto by rubber pipes, No oil-
ing is necessary, as the apparatus works en-
tirelv in water, which forms a sufficient lubri.
cant, The motor is capable of making from
120 to 500 revolutions per minute, with an ave
rage water consumption of forty gallons.

The inventor of this ingenious little appa-
ratus is Mr. A. Schmid, of Zurich, Switzer-

land.

—
Application of Armatures to Magmets,
M. J. Jamin states that, if asingle armature
is placed at the northern end of a magnet, it in
no wise modifies the magnetic condition of the
southern end, which remnins bare. If the
effect produced on the south side by the ap-
plication of an armature is considered, itwill
be found that it takes magnetism which the
steel loses, but that this new distribution is
no wise modified by putting an armature on
the opposite side, or by removing one. Hence,
08 regards armatures, there is an absolute in.
dependence between the two halves of the
magnet, This independence proves a capital
fact: that the application of an armature to
one of the ends of the magnet occasions a new
distribution there, but neither decreases nor
augments the sum total of the magnetism
there present; the steel loses what the arma-
ture gains, This points out a method of determining the
magnetism of steel as compared with that of soft iron.

o

IMPROVED DEVICE FOR LAYING OUT SASHES,

The invention illustrated herewith is a device for laying
out sashes of all sizes, from two-lighted windows having
casements four feet square to windows of sixteen lights. It
is claimed to mark in such a way as to enable better work to
be produced than when the like operation is effected by
gages fixed in the mortising machine, and to be a decided
improvement over the ordinary method of laying out by hand
or from separate standards for each size.
Stiles, ruils, and bars may, in using the
apparatus, be molded before marking,
thus saving the time used in marking
them with a pencil in pairs.

The device consists of iron guides in
which the markers are easily adjustable,
Upon the upper knife edges of the mar-
kers the stiles are laid, the stop, A, re-
ceiving the end mortised out for the
meeting mil. A light tap of the ham-
mer causes the cutting blades to enter
the wood, thus marking any number of
pieces exactly alike. For rails and bars
the stop, B, is used, which allows the
tenon to extend and receive the shoul.
ders.

The bar, C, serves ss an index to the
implemen:, and gives the exact length

twelvelighted sash from 7x9 to 12x24 inches, It i 50 ar-
ranged that the stiles and bars will always be in proper re-
Iative proportion. The length of the apparatus i four and
a half feet, and its weight 40 Ibw. Its construction is strong
and/durable, and, judging from the pumerous references for-
warded us by the inventor, its use has given excellent satis-
faction, A sash square, to regulate the depth of molding,

:
His plan was prevention,and consis-

in the proper quantity.,

— — —

SCHMID'S HYDRAULIC MOTOR.

ted of iron standpipes, one going to the roof, and others to the
separate stories of a building, the cocks of the whole to be
secured in a box in the side wall. These pipes he would
work with a steam engine, placed within the building or close
to it. For ships he would have a somewhat similar apparatus.
A ship of 1,200 tuns could be fitted with his apparatns for
£1,500, and by it all danger of fire at sca would be avoided.
The ventilation of ships he would effect by the use of com-
pressed air and perforated pipes, which would diffuse the in-
troduced air all over the interior space to be ventilated. The
principle had already been carried out successfully in the

COOK'S IMPROVED DEVICE FOR LAYING OUT SASHES.

between the shoulders of rails and up and down bars for

Mont Cenis Tunnel. The use of steam as a means of ex-
tinguishing fires he had ascertained, by experience, to be an
expedient of doubtful efficacy. In the brief discussion that
followed, the lecturer was complimented on the ingenuity of
his plans, butsome doubts were expressed ns to their being
8o applicable to European as they were to American buildings,
also ns to whether their expense wonld not be an obstacle to
their introduction,

and full directions for operation are supplied with each de-
vice, For further particulars nddross the inventor, Mr, An-
drew Cook, Box 60, Medinu, Orleans county, N, Y,

—

Protection from Fire,

Ata recent sitting of the Society of Arts,in London,Mr. Cole-
man, an American civil engineer, read a paper deseriptive of
an apparatus for the protection of buildings and ships from
fire, and for the ventilation of ships, starting with the state.
ment that the annual loss to Eogland and America from
fire cost the two countries $250,000,000. Mr. Uoleman
proceeded 1o express his undoubted opinion that neither

To the above we may add that not only are better menns
needed to apply water to fires,' but inventions are wanted to
prevent the freezing of the hydrants In winter. In this ity
great trouble was experionced during the yecent cold weath.
er. Hundreds of hydrants were rondered useless by freezing,
and the city was exposed to fearful risks of great conflagra.
tions, y

NEGOTIATIONS are In progress for the construction of a
narrow gage rallroad on the island of Nantucket, to extend
from the village of Nantucket, through Town Pasture, the
Plaing, and head of the plaing to the South Shore, & distance
of five miles,

Natural History In our Public Schools,

Professor Tenney, of Williams College, publishes an in.
toresting article, in the New England Jovrnal of Edueation,
on the importance of tenching natural history in publie
schools. From it we extract the following:

Every pbysical necessity and want of man is i
and every physical comfort and every physical enjoyment
of man comes,directly or indirectly,from the material world ;
and therefore no subject, of mere human study
and learning, ean be of greater practieal im.
portance than that which embraces the con.
sideration of those things upon which his vary
existenco depends, Nay, the food which we
eat, the hat on our head, the shoes on our fest,
the coat on our back, every substance whiek
enters into the structure of our dwellings, all
como from the objects which natural history
considers, nnd with which this sclence mnkey
her votarics nequainted, And there are scores
and hundreds of objects—minerals, plants, and
animals—in the material world today, in addi-
tion to those we now use, which are waiting to
serve us and bless us, when they have boen
fully studied and all their properties pointed
out,

No, langnoge can hardly exaggerate the im.
portance of natural history studies, and the
importance of teaching the elements of these
studies early, even to children in the primary
schools, as well as to those in the schools of
higher grades.

And I havenot alluded, by name, to the fact
that all the great problems relative to supply-
ing the world with glass and all grades of
earthenware—with coal and iron—with lead
and tin and copper—with gold and silver and
precions stones—with grain for bread—with
food fish from the streams and the lakes, and
even from the ocean itself—with the flesh of
fowl snd of cattle—are connected todsy, most
intimately, with natural history studies, and
will be more so with every increasing year,
with every added million to the population of
the earth, and with every resl or imaginary
physical want.

Nor have I alluded to the fact that in every
country, our own as well as others, millions
upon millions of dollars worth of grain are de-
stroyed Dby insects every year, both in the fields
and in the granary, and that, if this annual
destruction ever ceases, as it probably will
cease, or at least be mu:xh abated, it will be
mainly through remedies or preventives which
will come from a more extensive knowledge of
the insect tribes; and the boy who is catching
and studying butterflies and other insects today may be.
comethe man who through his knowledge of natural history
shall save to the farmers of this great nation, millions of
bushels of grain in a single year—and perhaps a nation
from want, and even from famine itself.

What one man can do who has been trained in the ele.
ments of natural history, and thus led to the careful study
of Nature, is well illustrated by what has been done by such
& man as Linneus, or such n man as Pasteur, or such as
many others who migh! be named, and whose hiatory has
already been written, and with whose valuable labors we
re already familiar,

Many will perhaps remember that it is
recorded that when the King of Sweden
saw the ship timber in the royal dock-
yard going to decay and destruction, he
consulted Linnmus, hoping through him
to learn the cause of the destruction, and
also a remedy or preventive; and he was
not disappointed as to what he would
know, Linnwus traced the destruction
of tho timbers to inseots, learned their
instinets and habits; and by directing the
King to have the timbers sunk beneath
the water at a certain season of the year,
when these insects are abroad in the
winged state and when they lay their
eggs, he enabled him to prevent further
wasto, And who can tell the millions of
dollars that have been saved to maritime
nations by this simple direction which Linnmus gave to the
King of Sweden! And it was Linnwus, who had studied
the nature and habits of plants, who first taught the nations
how to resist the encronchments of the sea by maerely sowing
u cortain species of beach grass (arundo arenaria) which
sorved to cover the sands and bind them in thelr places; and
to this day Holland and other nations of the earth have pro-
fited by his teaching,

A fow years ago, whon the silk culture of France was
erippled and apparently in dunger of being wholly annili-
lnted, by the disease of tho silk worm known os P‘b"‘""
whon France had lost by this malady more than two hun-
dred millions of dollars, the French government invoked the
ald of Pasteur, a student of Nature, hoping thereby to learn
both the true nature of the diseaso and a remedy or a preven-
tivo; and the aid was not invoked in vain, He saved, di-
rootly and indirectly, millions of dollars which we can hardly
estimate,  And all this done, and all this saved,l say, by one
mun, o careful student of Nature, and just such a one s

should bo growing up in overy school room in our coun
try.
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AN EAST INDIAN ORNAMENTAL SHRUB,

‘Our engraving ropresents a ypecimen of n hoautiful gonug
of the sub.order vaceiniacew, or whortloborry family, The
familinr huckleberrios (throo kinds) aro of this tribe, and
Ahe eranberry, bluoberry, and bilberry are noarly alliod to it
Many spooies are oxcoodingly ornamental as groenhouse
shrabs, our preseut subjoct (epigynium lowcobotrys) being, ne-
cording to the Boglish Garden, the best adapted for this pur-
pose.  The folinge is very handsome, the leaves belng of a
bright glogsy groon; and the berries, which the plant pro-
duces in great profusion, are of an opalescont white color,
dotted with black spots.  The root of the shrab is very pe-
ouline, being very similar o appearance to a tuber, such as
n ynm or a Chinese potato.

Tho epigynivwm levcobotrys hns flourished well in
the opon air in the south of Ireland, standing the
winter, which is very mild in that region, exceed-
ingly woll, The blossoms, regarded individually,
are not especially attractive, but they are produced
in abundance; and springing from the centers of
the clustors of leaves at the ends of the last year’s
growth of wood, the intervening stems being quite
bare, they give the shrab a singular and effective
appearance. The blooms are short-lived, and =et
thelr frait immediately, the berries coming to their
full development early in September, and usually
remaining on the shrub during that month,

— = o
Great Exhibition of Machinery in
Manchester, England.

The preparations for the exhibition of machine-
ry, fixed and in motion, at the Royal Pomona Pa-
lace, Manchester, in May next, are progressing in
the most satisfactory manner; and no doubt, after
the great success which attended the show of ma-
chinery in connection with the cattle show at the
same place a few months ago, most of the princi-
pal manufacturers and exhibitors in the country
will send entries. The amount of prizes offered
exceeds $5,000; and as it is intended to keep the ex-
hibition open for a lengthened period. ample oppor-
tunity will be afforded for exhibitors to exhibit
their productions and to attract buyers from all
parts of the country. The immense demand which
is daily made for improved machinery of all kinds
in the manufactories of Lancashire makes Man-
chester essentially & hendquarter where an exhibi-
tion of this nature cannot fail to attract attention,
especinlly s the Lancashire manufacturers them-
selves are so keenly alive to competition from with-
out. Already many entries have been sent in, prin-
cipally from Lancashire, London, and Newcastle
on Tyne, including machines for converting fiberous
materials, such as cotton, wool, silk, hair, ete., into
yarns, threads, or fabrics, andfor printing and oth-
erwise imparting designs to them, also machine
tools and apparatus used inmolding, casting, press-
ing, forging, engraving, and cutting metals or tim-
ber. The general machinery will embrace steam,
hydraunlic, and other engines, boilers, and apparatus for ge-
nerating and transmitting motive power, tramway, engines,
and carriages; letter press printing apparatus; machinery
for melting, puddling, working, and rolling iron and steel;
machinery for bleaching, finishing, dyeing, ete. The pro-
moters of the exhibition, further, with the view to give the
exhibition a thorougbly universal and practical character,
have applied to the Board of Trade to grant provisional pro-
tection to any unpatented and novel invention, and their re-
quest has been acceded to. Unpatented and novel inventions
may thus be provisionally protected, and persons of limited
means may have the opportunity of being assisted in ma-
Kking their designs practicable through their being submitted
to tho test of thoroughly competent judges. The exhibition
will be held in a brick bullding with a gluss roof, covering
an area of 40,000 square feet, and Mr. Reilly, the proprietor
and one of the promoters of the exhibition, has undertaken
to provide, at his own cost, steam boilers, main steam piping,
and covering for the floor. The elassification of machinery
will, as far as practicable, be the same as was adopted at the
Great Exhibitions of 1851 and 1802, —/ron.

Fioding the Moridian,

Mr. George W. Blunt, of this city, who knows as much
about nautical matters as any gentleman we know, gives the
following simple mode for running o meridian line:

Take a piece of board, or any similar materisl, and desoribe
on it & number of concentric circles. Placo this In the sun;
over the center hang a plummet.  Observe the shortest
shadow from the plummet ; the sun will then be on the me
ridian ; draw o line to the center of the clrcle, and that will
be the trae meridian line. This will do to mark the appur
ent time or to correct the compass for varintion,

— o —
The Took=Tay, or Large Houso Lizard,

A correspondent from Enstern Bongal, India, describes (in
Nature) the lizard of that country.

+“Phis noisy but harmless animal genorally finds a lodgement
in the bamboo and mat houses of the district that are any-
where near the jungle. It Is also fond of living in hollow
trees, which give groat resonance to its lond and staccatood
ary of tock-tay. It ix of & green tint, mottlod over with red
spots ; and suckered feol, like its smaller congener, the tick
tickee, enable it to run under bearns and bamboos, Its ory
8, however, very different from the gentle tick-tick of the
small lizard, being sufficient at night tolawaken the soundest

sloepor.  He beging with a loud rattle as if to call attention;
this is followed by another and more imperative rattle; and
when every body may be supposed to be lstening, he strikes
in deliberately with tock-tay—n monn—tock-tay—nnother
monn—tock-tay—n Inst and finnl monn, with which he winds
up, notto be heard again for aninteryal,

In the way of edibles Lo iy fond of agood crust, and the
common dung beetle frequontly furnighes him with o pidee
de yésistanco That insensate ingect becomes nn eagy proy,owing
to his heedloss rattledum-clash ways; he i the grest oxtin-
guisher of lights at night in native houses, and Europeans
are also familiar with his strong sustained drone, varied by
intervals of silence when he hos dashed ngainst kome rafter
or projection, or given himselfn heavy full; but he is not to

THE EPIGYNIUM LEUCOBOTRYS.

be discouraged, and is soon droning about as dismally as
ever.

The drone, however, is sometimes suddenly quenched
withont the consequent thump on the floor, and when this
18 followed by a cruching sound overhead one may safely in-
fer that it is tock-tay who has been lying in wait for him
and has snapped up his prey.

These lizards may easily be caught during the day by slip-
ping & noose over their necks while they are usleep in an ex-
posed position; and when so caught they snarl, growl, and
snap at their captor ina very ferocious way. I have not
heard, however, that they are venomous."

THE CUT-LEA-VED BEGONIA,

This pretty little species, begonia Richardsiana, 15 ana -

In

tive of Natal, and was introduced to England in 187L
general habit and mode of flowering it bears considerable
resomblance to the well known &. Dreged, from which, how

It forms an el

over, it differs, in having Iacinisted folinge,

egant decorative plant and grows freely in a moderately cool
greenhouse, forming bushy little specimens covered with
multitudes of snow-white crystalling flowers, Like all the
tuberons-rooted species of the genus, it is readily propagated
by division; and if grown near the light, these divisions
soon form flowering plants, A compost of turfy lonm, leaf
mold, and conrde sand suits it admirably, and, like most oth-
er members of the genus, it requires an abundant supply of
root moisture when growing., Plants of this desirable little
species have already found their way into European mar-
kets, and it well desorves cultivation as one of the prottiest
plants in the whole group.

New Process for Preserving Wood from
Decay.

The following process is by 8. W. Moore and
Weatherby, of England:

The wood to be prepared is first kiln-dried, which
process deprives it of all moisture and much of its
volatile turpentine and other inflammable matter ;
it is then put into suitable cylinders, in which lime
and water, with sulphurous acid gas, are forced into
the pores of the wood under considerable pressure,
the sulphurous acid being a by-product from the
wasting of pyrites,

The wood is removed and dried, and is then ready
for nse.

When sulphurous acid is passed into lime under
pressure, a sulphate of lime is formed which is so-
luble in water, capable of crystallizing as a bisul-
phite, which is readily oxidizable and convertible
into sulphate of lime or gypsum.

As this is an exceedingly insoluble salt, itis not
easily removed, therefore, from the pores of the
wood, and not only protects the wood by its pre-
sence as a non-conductor of heat, but deoxidizes all
matters which are likely to prove objectionable as
ferments.

The advantages presented by this wood are that
its weight is less after treatment than of the same
wood before kiln-drying; a series of pieces gave a
mean specific gravity of 0:3501. The process for
working is very much cheaper than that of any oth-
er yet devised; it is an admirable means for pre-
venting dry rot and decay from the action of water,
as the pores are coated with an insoluble salt; it
thus wears longer and vibrates less than ordinary
pine; it resists the atiacks of insects, and, from the
removal of the volatile inflammable matter, as well
as from the introduction of a non-conducting mate-
rial, it is well nble to withstand fire, the interior
parts not giving up gaseous matter, which always
so. readily inflames.

The wood, although answering these ends, con-
tains but little matter foreign to itself. Wood fiber,
8§7'2: moisture at 239" Fah., 835; ash, 4'3. Total
100

The idea here presented is much the sameas that
noticed accidentally in the late Franco.Prussian
war; many houses there were found to have been protected
from fire when they were largely built with plaster; lath
and plaster walls were absolutely uninjured by the fire when
surrounding parts were destroyed.

Portland Cement,

Fire nnd

Portland cement, says Mr. H. Faijs, of London, consists of
carbonate of lime mixed with silica, iron, and alumina, and
is made by mixing chalk with mud obtained from the banks
of the Th'mm-s and Medway, in the propertion of about four
of chalk to one of mud; in some cases gault clay is used in.
stead of mud. The materials are mixed in wash wmills, and
the result, called slurry, is run into large reservoirs or backs,
and allowed to settle; it is then dried and caleined at a high
temperature, and afterwards ground between willstones to
the requisite fineness. The wash mill is a large, shallow,
cirenlar pan built of brick, into which the barrow loads of
chalk and mud or clay are tipped; and a supply of water
being added, the whole is stirred and thoroughly mixed by a
a set of revolving arms carried upon a central vertical
shaft,

The liguid material flowing from the wash mill is raised by
an elevator or pump, and delivered into a reservoir, in w hich
it is allowed to settle ; the water is then drawn off by a slulce,
and the reservoir refilled from the wash mill. This process
is repeated until the reservoir is fullof the deposit or slurry,
which is then dug out and laid on a drying floor of fireclay
tiles or iron plates, heated by flues underncath, and covered
with a light roof. The dried slurry is taken to the kilns to
be burned, being charged into them with alternate layers of
coke: when sufficiently burned, the clinker is allowed to
cool, and is then dmwn out at the bottom of the kiln, and
taken to the crushing rollers, by which it is broken up into
smell picces preparatory to being ground by the millstones,
Having passed through the millstones, the cement is laid out
on the warchouse floor and allowed to cool, being occasion-
ally turned over; this mixes the different days' work, and
gives uniformity to the cement produced, and also allows
any particles of lime still unslaked to slake by exposure to
the air. In color, Portland cement should be of a dull bluish
gray, and should have a clear, sharp, almost floury feel in
the hand ; it should weigh from 112 to 118 Ibs. per struck
bushel, and, when molded into a briquette or small testing
block, and soaked in water for seven days, should be capable
of resisting & tensile straln of from 500 to 400 1bs. por square
inch. The cement should, during the process of sotting, show
neither éxpausion nor contraction.




 Diamond Glass Cutting,

idge Shipman deseribod the form and sotion
the diamond in eutting glass wy follows -
While almost say dhamond will scrateh or toar the surface
of glass, It s a faet that the value and efficiency of w din-
a ond to be used for the catting ar severing of glass depends
lﬂmr!l tho hardness, ot upon the form, of the cut-
ting surface. Other gems than the dismond will suconssfally
, provided they ean bo shaped into forms similar to

thosaof the diamonds uzed for this purpose,  Dr, Wollaston,
in the " Philosophical Transactions” for 1816, thus oxplains
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pored over, and with strong ornamental {ron raflings for | bushels por nore is not foo much to apply to old cultivated

rece ‘w trinl conoerning the revolving wheel [ safety) will furnish all the required facilitios for pedestrinns. | lands.  Fspeclally are ashes sxcollent for orohards. They

For the convenience of the latter, hydraalic or steam clova- [ should not be heaped right sbout the bodien of the trees,
tors are to be arranged st different streots where the bridge | but spread over the roots, which extend an far from the
extonds over the city, %o as to enable passengoers readily to [ bodies of the trees as the brinches do.  Ashes are

reach the footway. valuuble ax top dressing on old grass Iands, or on landy
Genorally spoaking, It Is thought the bridge will cost very | cropped with grain.  For root crops they are equally im.
conslderably less than the Vietoris, and be bullt in one half | portant; indeed, as wo say above, there is no crop grown
the time, the surveys having revealed much more favorable | and no land cultivated that Is not benefited in o greater or
engineering conditions of line than hiad been antielpated. loss degree by the application of leached or unleached ashos,

% B the Iatter being the more valuable,

Wood Ashes as a Fortilizor, Most farmers still sell wood in the citios and villages; and

the poculiarities required for the glasior's dismond: ** In the
natural dismond there is this peculiarity, in those modifica.
tions of the crystals that are chosen for this purpose, that

How ean T bost utllise that big heap of ashes out by the rather than go home empty, they should earry back ashes
wood plle?  This is & question which we have no doubt that and other fortilizers to roplace the potash, lime, and phos-
bundreds of the sowie odd thousands of farmers who read | PhOTic acid that have been carried off in the crops and ani-

::‘ .‘::lm ‘r"” in general, all curved, and, consequontly, | 4,1 paper have suggested to themselves, now that the

e meeting of any two of them presents a curvilinoar edge. | yiiider wenther rendors drafts on the wood pile less froquent,
If the diamond is so placed that the line of the intended cut In nine cases out of ton, wo wagor that the spenker's exonl-
is n tangent to this edge, near to its extremity, and if the two | 14,4 spouso Immedintely romarks that she s about to snll
surfaces of the dinmond laterally adjacent be sgually inelined | (ham to the sonp maker; and the money? well, that is her
to the surface of the glass, then the conditions necossary for perquinite, and it would be very ungallant on our part to
effecting a ont are complied with. The curvature Is not con- | vonture suspicion as to its outlay. Still, we dislike to see
siderable, and, consequently, the limits of inelination are | 4)ase ashes go to tho soap lmllor: and perhaps a word as to
very confined. I the handle be too much or too little 1o- | 4air value to our farmer friend may cause him to think as
vated, the one extremity of the curve will be made to boar we do;so with a word of apology to both madame and the
irregularly upon the glass, snd will plow a ragged groove, soap man for ourunwarrantable interference with thelr little

by pressure of point. But, on the contrary, when the con. | {raffie we venture to
B J o 3, suggest that those ashes are
tact is duly formed, a simple fissure is effected, as if by late- more valuable as fertilizor than for Iye WA By ek

ral pressure of the adjacent surfacesof the dismond, diverted | v, . et "
Sk i T e ot ey o bk oo T s Ao g e
:d.:‘:i":i;::; :‘;“;" ‘h'; dl;m:nd to the surface of the | gy plements necessary o the growth of vegetables must be
ng to the degree of inequality.. If | reninced ; and if they are not, the crop either falls utterly,
the difference be very small, the cut may still be olean, bur, | (o0t hest is doficient in hoalth and growth. The amount of
us the fissure is then f““ at right angles to the uurfnm.' the | these elements, phosphorus, lime, potash, aud several
snbsequent fracture is found inclined accordingly. When | jihars to be replaced varies nccording to the vegetables cul-
zl:ttampl is made to cut with an inclination that devintes | ienied. Thusa potato erop from seven and a half acres of
«till more from the perp!'m'lirullr. the glass is found super- | 1,04 takes away the seed constituents of four wheat crops,
ficially flawed out on that side to which .lhr"mler PIessure | hegides about 600 pounds of potash, The average turnip
was diverted, and the cut completely fails. produce of the same area romoves the seed constituents of
The Electrioal Condition of Alr in the Arctlec Regl 3 ToRReRt DR AR RekAALAD) S
#IOR= | Jarly also grapes, clover, peas, beans, lucerne, and nearly all
M. Vikjander, during one of the recent Swedish expedl- | leguminous vegetables remove potash in immense quanti-
tions to the arctic regions, made extended investigations into | ties. It is evident that in such cases potash is the material
the electrical condition of the air there existing. All of his [ which the land most requires to produce a new crop, To
observations agree in showing that the atmosphere conducts | buy potash and add it to the soil would be expensive; true,
electricity at temperatares relatively high, a circumstance to | it may be procured in combination with other substances in
which may be attributed the absence of thunder and the pre- | various fertilizers, bat there is a much simpler source for
sence of the surora borealis. It has been suggested that|it, and that source is the ash heap, which otherwise the
this is due to the great humidity of the air in such regions; |soap man purchases,
but it is evident that the phenomenon must be nscribed to| Professor Storer, whose recent paper on the fortilizing
other causes, since the same temperature and the same de- | properties of wood ashes we find in the Bulletin of the Bus-
gree of humidity do not produce o like effect in lower luti- | sey Institution, gives the latest information on the value of
tudes. At less temperatures, —4° and —13° Fah., and below, | this most useful material. Hesays that the analysis of thir
the air isolates better. teen samplesof house ashes shows a range of from 6 to 108
Generally the arctic atmosphere appears to be positively | per cent of potash, and from 04 to 46 per cent of phosphor-
electrified, and the earth negatively, In several instances, [ic acid. The lowest percentages of potash, 6 to 65, were
the air was effectively eleciric of itself, and this not due to | from ashes of a mixture of maple, oak, and white pine
terrestrial induction. During certain periods of the spring, | wood, collected by a soap boller in a country village, The
at & time when the air isolated relatively well, both ground | highest percentages, 10 to 10'8, were in ashes of mixed beech,
and air wers charged with negative electricity. This change | birch, and maple in one case, and in those of pitch pine in
of electrical state of the atmosphere was not a constant con- | the other. Eight of the samples ranged, as to potash, from
sequence of greater cold ; but when the temperature had been | 7°4 to 9°5, the average of them, as well as that of all the
lowered for some time, the sir had an evident tendency | thirteen samples, being about 8} per cent. This, it must be
toward a negative condition, borne in mind, is the proportion of the chemist’s potash or
There seems to be a natural connection between these facts | oxide of potassium, and corresponds to about 10§ per cent
and the surors. During the months of January and Febru- | of the potash of commerce, which is an impure carbonate and
ary, the latter phenomenon appeared daily, and was espe- | hydrate of potassinm. The average of phosphoric acid in
cially noticeable on the 19th and 26th days of the latter | dry commercial wood ashes, whether unleached or leached,
month. It then disappeared, to reappear, however, on the | is about two per cent, & much less guantity than would be
24 of March. inferred from the composition of the “pure ash " of many
At the same time, changes in the electricity of the air | woods.
were observed, suggesting the theory that the negative elec-| This phosphoric acid is also a valusble fertilizing material
tricity, deprived of the possibility of discharging itself into | in the majority of soils, The balance of the elements con-
the aurora, was obliged to accumulate in the Jower atmos- |tained Iu the ash, namely, silica, alumina, iron and man-
pheric strata, which isolated relatively well. From the 2d | ganese oxide, lime, soda, ete., nre of noor little account, so
to the 11th of Mareh, the surora returned; and during this | that, on what the potash, first, and the phosphoric acid, sec-
period the air was in & good conducting condition, or else, | ond, contained, mainly depends the value of wood ashes
when effecting isolation, was positively charged] Subsequent | as a fertilizer. The material is besides a useful dressing
to the latter date, the suroras ceased entirely, and an inter- | for the ground about orchard trees, us it notonly improves
valsupervened, of low temperature with negatively electrified | the soil, but prevents in conslderable degree the inroads of
air, which Jasted until the increasing light of the season of | inseots In the roots and bark.
the year precluded farther auroral observations. It only remeins for us to show that there is not morely a
D loss to the land effected, but that a direct expenditure of
The Royal Albert Bridge. money is the result of using ashes in & manner otherwise
The Provincial Parliament some time since passed an sct | than we have pointed out. In order to thrive, the farmer
for the constraction of a bridge over the St. Lawrence river | must keep his land in producing condition, and, a8 we have
at Montreal. Up to the present time the surveys have been | already remarked, to soils which require potash, potash must
completed, and the future plan 18 in process of ¢laboration. | be returned,  Potash is worth about six cents a pound, and
The length of the bridge proper over the river will be 7,300 | phosphoric acid is sold in the New York markets for about
feet,and of the viaduets in the city 5,000 feet, making the | 123 cents for the same quantity. A barrel of wood ashes is

total length of the stracture 13,800 feet. The muin span,
of 600 feet inlength and 100 feet above water, will extend
over the navigable channel. On each side of this principal
span there will be one of about 850 feet, and the remaining
spans will average some 800 feet, or such other dimensions
a8 may be established when the cost of stone piers with iron
superstructare Is fully considered.  The plers will bo very
heavy, and those in the water will be built after the manner
of the similar portions of tha Victoria Bridge.
w=The stylaof iron superstructure will be apen lattice work.
The rail lovel will be on the lower chords, Twenty feet
above, & foor will support the ordinary carrisge traffic; a
second floor, twelve feet abave the first, will give facilities
for city car traffie, several Hines of rails being placed und the

bought by the soap maker for say twenty-two cents, and it
weighs 125 pounds, These ashes contain on an average, ns
we have already shown, 8 per cent, or 10 pounds, of potash,
and besides Include two por cont, or two and a half pounds,
of phosphorio acld, According to the above prices, the total
value of those substances is 91 cents, and therefore a barrel
of ashes in intrinsically worth as a fertilizor nearly five
times the amount for which it ean be sold to the soap manu.
facturer.

** Ashes,” saysthe Rural New Yorker, ‘* contain essontinl
components of all crops. They should not bo mixed with
compost (there is no gain In so mixing them) but applied
broadeast directly to the soll, whether it is grass or srable
land, We never knew o farmer who could got more nshes

train drawn by dummy engines; the top of the bridge (1o be | than it was profitable to apply to Lis land. One hundred

mals sold,  Ashes show immediate effect from thelr spplies-
tion, nnd at the same time last long in the sell.

DECISIONS OF THE COURTS,

Unitod States Clroeult Court.~=District of Massa~
chusetts,
PATENT BRUSH-THOMAS B, MURPIHY ¢f dl, £+, LAURENT KISSLING of ol.
(In Rgwity.—Defore Suxviey, J - October, \Wi. ]

This was n silt under lottors patent for an fmproved . o
Fraucls MeLaughiin, January 11, 1850, t:»lu the same patent that was In.
volyed in the sult of MurpAy of al, eo, Bastham et i, The object of the
MeLaughlin Invention was (o obyiste the danger of breaking glass and
Juring the surface of wood or other substances to be washed or dlm
contact with the brush head, Tothis end t nunuam to
rroofr In the brosh bead or stock noar the NioN, N n this

naert a rubber band, one edge or angle 0f whioh should projec:
and prevent lujurfous contact between the brush head and H.':’-m« to
cleaned. The novelty of the Invention and the scope of The patent
fully discussed (n the case above referred to,*

Decree for Injunction and account as prayed for In the bill,
. { Neweton, for nghlunu.
. T. Wikon, for defendants
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NEW BOOKS AND PUBLICATIONS,

WOODEN AND Brick DUILDINGS, wiTh Derates, contalning One
Hundred and Sixty Plates of Pluns, Eloyations, efe., with
Deseriptive Lotter Press, Two Volumes, Large Quarto. Price
£15. New York eity: A. J. Blcknell & Co.

We know of no recent publication which will prove of so much utility to
architects and ballders as that the title of which is above written. The first
volume, just lssued and now before us, contains Afty-four designs, carefully
drawn and evidently reproduced In fiiesimile from the handiwork of seme
of the foremost architects In the country. Thesc are sccompanied with
formuof specifientions, deseriptions of detalls, and other explanstory matter
calculated to bo of direct practical use to the profession. To architects
residing In country and suburban towns, we can especlally commend the
work, as It abounds in desigos for rural dwellings, all of which are hand-
some, and some artistically elegant, Mr. A, J. Bleknell, publisher of the
Amevican Bullder, under whose supervision the book has been compfled,
deserves great pralse for the admirable and palnstaking care exhibited In Its
pages. Both to him and to the pablishing hotse of which he Is the bead, the
publie has long been (ndebted for the production of srchitectaml works, the
effect of which must be gradually to sabstitute, for the normally uocouth
edifioes of Ameriean towns, structures which combine the prineiples of
solentifie bullding with exteriors denoting taste and artistic akill.

Tur Puavare Live or A KixGg. Compiled by John Banvard,
Artist, 070 pages. Price $2.25, New York city : The Literary
and Art Publishing Company, 806 Broadway,

This book [s alleged to contaln a truthful memoir of the Prince of Wales

afterwards George IV, of Eagland.

NEW YORK STATE RATLROAD REPORT.

We are indebted to Hiram Calkins, Esq., Clerk of Assembly, for a copy

of the State Engineer's Report for 183, We also acknowledge the receipt,

from same sonree, of & copy of the * Clerk’s Manual'' for I8N,

Becent Dmerican and  Foreign Patents,

Tmproved Trellls,
Timothy L. Buell, Marietta, Ohlo.—This is a trellis made of wire
bands or rings and stakes and posts, the rings belng attached to the
stukes aud posts, 8o that the trellis may Be folded up when not
in use,

¥mproved Water Closet Valve,
Edwin O. Brinckerbofl, New York ¢ity.—The weight of the person
using this water closet forces down rods and valves, compressing
springs and bringing the openings of the valves opposite the open
ends of the pipe, so that the water saay flow freely, and may con-
tinue to flow as long as the welght of the person rests upon the seat.
As the welght of the person Is removed, the elasticity of the springs
raises the rod and the valye, stopping the flow of the water.
Improved Saw-Burring Tool.
Franklin J, Martin, Willlamsport, Pa,~Two angle plates, about the
length of four or fiye saw teeth, are bolted together adjustably, s
that a channel is obtained between the plates for the reception of
the wdge of the saw between them. The channel belng widened or
narcowed, nocording to the gage of the saw to be burred, by shift-
ing one of the plates on the other, this 10l is placed on the edge
of the saw, with the bottom wall of the channel agninst the polnts
of the teoth, after the saw has been filed, The operator then gently
taps It with a hammer, and theroby burrs the polnts of the teeth a
little, flattoning them slightly on the points, and making them of
uniform width and length, By this burring of the teoth the saw %
prevented from dodging out of its course, and it makes the lumber
much smoother than the teeth are capablo of as ordinarily dressed.
Tmproved Safre,
George Damen, Brooklyn, N. Y.—This invention consists of
safe having a series of pigeon holes or recesses arranged equidistant
from o center spindle, which cnrries n revolving face plate with
apertures fitting the pigeon holes, 50 as to open ono of them at the
time while closing the others, and locking thom all by weans of
sultuble spring bolts entering roar holes of the face disk (n moviog
tho disk forward.
Tmproved Car Axle Box,

Benjamin K. Verbryek and Thomas Newberry, Chlcago, 1iL—The
object of this invention is to improve the axle boxes of rallway cars
(o such a manner that the covers or lids are locked or fastened in
an absolutely seoure manner without the use of sut serows, -
or other dovices, The Hd is hinged to one sido of the axle box, and
provided at the other slde with 4 grooye and cam, into whioh a piv-
oted Jatch plece with eccentric cam s swung, thus locking rigldly
the cover, X

Improved Attachmoent for Injoctor.

David Loes, of Birmingham, assignor to himself and 8, C. Stowart,
of Tyrono Forges, Pa.—llotweon the valve and nozzlo of the (njec-
tor 1s u lateral tube, (n which Is placed a valve, held {nwardly and
away from (ta seat by i spring, until the pressure of steam is sufi-
clent to closo ft. Until this oocurs, the water of condensation 18
afforded o outlet, and thereby the sturting of the injector greatly
foilitated. ”




- Emproved Washing Machine,
‘Hlmon W, Shanks, Benton Harbor, Mich.—An endloss ohaln of
alata pissos around two wheels attached to n shaft, the Jourmnnls of
“which work fn bearing fn standards. By this construction, n longor
rubbing surfnce i formed for the clothes, and the spirees botwoon
wnld wlats allow the water squeezed from the olothes to tow off
Four collod springs hold an upper rubbor down upon the
% and b the same time allow sald rabboe to yleld to ndapt (-
0 the virying thicknoess of the clothes belng opormted upon, In
‘usiog the minohine, the olothes are serted betwoon the lower and
and are carrded baok and forth betwoeen sald rub-

Improved Papoer Bag Machiue,
Charles H. Kellogg. East Leverctt, Mass.—The papoer passes over
xulde rolls and botween foed rolls, which drw It from the paper
it to the folding table over longitudinal body fold-
at tho same time drawn under a pasting roll.
a oarrier, which rociprocates between the feed
rolls and the head, and conveys the paper forward to the cutters,
rociprocations corrvsponding In number with the
strokes of tho cuttors, The carrier turns the feed rolls by the belts,
and a colled spring Is appliod to pull the carrier back after carrying
the paper forward, The balts go back without turning the feed rolls
and engage the rolls by matchets and pawls, to turn them for-
when the belts are pulled forwand by the carrfor. A Cross
head carries a forming plate, over which the tubular portion of the
by I8 to be folded, which ts moved down upon the sheot of paper at
the same time that the cutter goes down, and it is held while the fold.
ers are performing their work. After this forming plate comes down
on the paper, the longitudinal folders are thrown over, folding the
papor and sticking the edges togethor by the pastod margln,  After
these folders are turncd over, they are held while the bottow is
folded and till the bag s ready to bo discharged. They aro then
thrown baok by springs. Before the folders go back, the bottom of
tho bag Is folded and pasted, the fisst opermtion bolng by the horl-
zontal spreaders, which fold in the side parts against the ends of the
folders and the table.  As soon as tho sides of the ends of tho tubes
wre folded In by the action of the spreaders, the paster risesRnd
pastes the upper and lower corners of the folded bottom, above and
below the spreader,  The object of this pasting operation I8 to unite
onoe of the sald corners to the middle of the bottom or end portion of
tho bag, and the other corner to the first corner, which will result
when the corners have been folded. The lower vertical folder basa
pressure roll connected with it, to press the ends together after they
are folded, and stick the paste. There is also a lttle projocting
stud on the upper corner of each folder, to throw it off a little
whon {t comes in contact with the paper, 5o as not to tear or cut It.
A little colled spring regulates the pressure of the foldor on the
paper. The discharger, belng under the lowor part of the bag and
pushing against the folded hottom below the center to draw it off
from the folder, thrusts the lower edge of the bottom forward and
presents it to rolls, so that, In drawing it between them, they fold
the bottom down on the upperside, ready for folding up for pucking
in bales or boxes.

i
i
i
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Improved Toa Kettlo,

Harrlot Gray, Marmquette, Mich.—~The subject of this patent Is
an fmproved ton kettle, by which the spilling and bolling over of
the water Is preventod, and also the heat fssulng at the top part Is
utilized for the purpose of keeping articles warm or cooking there-
with, Phe kettle {8 provided with a funnelsstimped top rim and outer
covor, and also with an Interlor perforated cover, huving an adjust-
able slide plate, for opening or closing the steam-lsulng perfo-

rutions,
Improved Dash HBoard,

Christinn C, Schwaner, Winterset, Town.—~The frame for this dash
for buggles and other vehicles is so formed that it may be con-
tracied or expanded should the leather cover be made too tight or
tow loose, and also so that all the stitching may be done before the
sald cover is applied to the sud frame.

Tmproved Window Shade Fixture.

Charles De Quiilfeldt. New York city.—The main objection to the
shade fixtures with spring rollers has been the sudden escape of the
shade from the hands of the person trying to adjust the same by the
action of the spring, so that the shade {5 wound up with great
rapidity around the roller, and exposed to fojury. This invention
is designed to produce the absolute and positive stopping of the
shade at any desired point, by means of a notched hub of the spring
roller, having sliding disks, in connection with a covering roller
cap, provided with a break plece for stopplog the roller and disks
when turned (n one direction by the spring, but admitfing the pas-
smge of the disks to opposite direction for the unwinding of the
shade,

Improved Saw Gummer,

Goorge Washilogton Griswold, Pottersville, N, Y. The clamps for
holding the saw are on the ends of scrows, one of which passes
through the end of the handle, and the other through the end of a
bow. The other emd of the bow is confined on the outside of the
handle. The how rises up from the serews to give room for the saw.
A cutting oylinder I8 made with o shank, which passes through the
sleeve, and has one or more slots through its surfuce. Cutters,
passod through the slots, are Inserted from the end, and are bevelod
at the loner ends, so that they correspond with the surfuce of the

der, Tho cuttors oross each other, and thelr edgos project
sufliclontly to take a thin chip from thesaw s the cylinder revolves,

Tmproved Ticket Printing Muchine.

Jumes Anderson, New York city,~The paper Is drawn between
padr of printing rolls from a spool, printed and caused to lssue from
the caso and passlog between cutters which out off a ticket at cach
half revolution of the printing rolls, one cutter belng foroed down
by u spring, which Is restrained by s g while the paper is moving,
and reloased by It at the proper thne for the outter to strike,  As it
way not in soime cases bo desimble to uso a cam Independent of the
printing rolls, and geared (o them in this manoer, the cutter nay bo
lifted by a push pln and lever, to be worked by hand before turniog
the rolls, one of which muy have ciams to hold the vutier up as <oon
as the roll fs turned far enough, so that tho push pin may be
released by the thumb to Jeaye the outter free to bo thrown back
by the spring, There is a little frame to provent the printing roll
from turning backward or forward while the outter Is down. 1t Is
tripped to releass the roll when the cutter rises by arms, This in-
strument Is deatgned essentially for making tickets (o be glven by
the conduotom to passengers when they pay tholr fiures, so that they
oun he deteoted 1n vase they do not gve them; but if Is oqunlly
ndaptod for othor purposes.

Tmproved Binder for HRoll Couplings,

Jumon Gillosple, Cloveland, Obfo, assdgnor to bimself and Willlam
| of sume place.~Tho object of this invention In to provide,
10 plaoe of the loather belts used for binding togothor the spindle
and stretobers in rolling mills, an lmproved spring binder, that
wmay bo quickly spplled and taken off, 50 ax to secure the strotehers

during the motion of the rolls, and to prevent completely the

off of spiodle and roll-conneoting boxes. It conalsts of a

. binder, with spirl spring part and hook and oyoe at the ends,
wr belng thghtly fastencd around the roll-connooting spindle and

ienti

fir American,

$¢

Fdwin O, Brinckerholf, Now York clty,~This cooking stove is
provided with an armmogument of tues wnd spaces, 8o that when the
Mtove Is used for baking purposes It may bo heated quickly, thor-
Oughly, and uniformly, and with n compurmtively small amount of
fuel, and that when uwsed for bolling purposes the entire stove need
not boe heated,

Improved Morse Power Attachment,

John George Morchon, Lowdon, Towi,—In the apright baes of o
drum are formed holos to recolve the onds of cords which puass
through gulde eyed formed in pulleys plvoted to the v ppor ends of
short studs attached (o swoops near the edge of the platform. Prom
the studs the cords pass around gulde pulleys pivoted to the uppor
ends of other studs, which are made higher than the studs first meo-
tioned, and the lower ends of which are attached to the outer snds
of the sweeps.  To the outer ends of the cords are attached loops to
which the horse relos are designed to be attached. The studs sup-
port the cords and tho reins at such & hight as to be out of the way
of the doubletrees and whiffotreos, and so as to provent the horses
from gotting their foet over said cord or reins. The driver, by turg-
ing the centeal drum, draws all tho relng taut at the same thme, and
Is thus able to readily control all the horses.

Improved Hiteh Mook for Street Cars.

David Demarost, Now York olty.~This consist in a bill or head
formed upon the point of the hiteh hook of street cars, and of such
a slzo that the coupling link of the pole shoe can be readily mised
over It when the horses are In line with the car, but which, when
the horses nre In any other position, will force the side of the lnk
of the pole shoo beneath the shoulder of the sald bill, and thus pro.
vent the detachment of the hones, This invention will provent thoe
running away of frightoned horses that have become necldentally
detached from thelr car,

Improved Sole and Heol Shave for Boots and Shoew,

Faony M. Foster, Lelcoster, Mass,, executrix of George P, Foster,
deceased.—The body of the knife Is slightly curved, and its side
edges are dovetalled Into the stock., A screw passes through the
stock, with its end bearing on the long end of the lover, and oxerts
a lever purchase to foree the short end against the beveled or dove-
tailed side of the knife. By means of this lever the knifo is forced
down into the dovetall, kept firm, and prevented from chutter-
ing when in uso. The lever nlso prevents the knife from getting
loose or starting out, By lowering the screw, the knife may be
alipped from the dovetalls and taken out for sharpening and other
purposes.

Improved Sand-Papering Machine,

Valentine Hepp, Chicago, IIL-—The frame which carries the heads
around has a hollow shaft, with n shaft runniog down through it
and carrying o large spur wheel, which gears with the pad carrior,
80 as to divide the motion between the carrying frume and the
driving shaft, in such a manner as to obtain the requisite rapid mo-
tion of the pad carriers without having to run elther the fmme or
the driving shaft at a high speed.

Improved Child’s Carriage.

J. Manvill Lowis, North Springfield, Vi.—The two axles are con-
nected by u reach of two malleable fron rods, with o spring near
about the middle for supporting the front portion of the body.
Ordinary C springs on the rear axle support the rear end of the
box, by which it [s deslgned to stmplify aud cheapen the construcs
tion considerably, while at the same time the carviage I8 equally us
strong and more elastic than those fn which the body sills enrve
down and connect with the froot axle to form the reach.

Improved Washing Machine,

Francis M. Myers, Windsor, Mo.—This invention is a roller to which
clothes are attached, and a semi-cylindrical oscillating rubber, pro-
vided with a slot through which the clothes pass, and resting upon
a roller bed, or equivalent surfuce. When one side of the part of the
clothes belng opernted upon has been sufficiently rubbed, the rubber
{5 turned onoe around in such a direction as to reverse the position of
the clothes between the rubber and the roller, and the rubber is
sgain oscillated. When this part of the clothes has been sufficiently
rubbed, the roller Is turned to roll the washed part of the clothes
upon it, and another part is opemted upon. #hen the article bas
been wholly washed, it {s detached and another is applied.

Improved Magazine Fire Arm,

Edwin A. Prescott, Hatfleld, Mass,, assignor to Prescott Plstol
Company, of same place.~The Invention consists of certain pecullar
devices and arrangements thereof for throwing out the case of the
exploded cartridge, feeding the cartridge to be fired into the barrel,
and retaining the cartridies In the supplementary barrel or magn-
zine while the discharging barrel Is belng loaded. Two springs o
the maguzine are used for holding the cartridges from falling out
when the barrel is turned down, Instend of one spring and a noteh
{u the barrel, as heretofore. A spring cateb Is combined with the
stock and the groove loto which the head of the cartridge s re-
celved from the magnzioe, to cateh the Hange and bhold it aguinst
belng thrown or knoeked out before the lange rises up,  The slide
I» connected with the arm by o connecting rod, for workiog It by
sald arm, Instend of a toothed segment on the arm and a toothed bar
on the siide, which is o simpler and chenper armngement, and works
more securately, A lttle omin oo the end of the rod connected to
the stide is thrown up above the top of the slide to raise the car-
tridge above the top of the slide while belog moved up to its posi-
tion behind the barrel, This avolds the loose Jolat, which is objec-
tonable for its mttliog nolse and uncertaln action. The spring
catoh for fastening the barrel and the breech togother swings vertl-
cally on u horfzontal pivot, and 18 provided with a thumb bit dis
vectly in advanco over the top of the barrel, so that the thumb of
the haod fn which tho avm s hold may be used for nnlocking the
barrel to swing It down for londing, by merely pushing down on the
thumb bit, and also 8o that tho prossure oxerted for unlocking them
also tends to foroe the bareel down,

Improved Featherlng Paddle Wheol,

Bornhand Vater, New York olty.—This Is an Improved construes
tion of paddie whecls for stommboats, by which the paddies pass ver-
tieally into and through the water, 0 as o utilizo the full amount
of power with loss agitation of the water and vibration of the vessel,
The Invention consists of n paddie wheel with vertically areanged
padiles, that retain thelr position during thelr passage through the
witer by the rotation of the supporting frame In conneotion with
the notion of intermediate goaring, and n centeal stationury ooy
wheaol on the gear wheols of the paddies.

Improved Spring Equallizer,

Thomus L. Guest, Pottstown, Pa~The forward and baokward
throw of the body of n varrlage, g the wheels descend and vlse from
a lovel In pussing through a hollow and over an obstruotion, are -
{ted to the amount of play glven to n stay rod, and tho movement
of the sald body within sald limits is made casy by the play of plve
otod oross bars (n thelr boarings,

tmproved Holder for Ornuments, ote,

Walter J, Garvey, 8t Louls, Mo.—The object of this invention Is
to provide means for holding up the ornaments which are placed
upon ceflings until they can be fastened theroto; and It conslsts In
a spring holder made adjustable as to length, capped with rubber or
other soft material, and with n spring at the other end, to hold it In

place.

Wilson Gurdner, Wheelersburg, 0., assignor to himself snd L. Sal-
lndny, of same place,—The pulyerizers and furrowens aro connocted
with the same carriers, so that ground may be lald off fo rows for
plmtl:llm 8 fnt s It is brought tnto fine tith, and by the same ops
ermtlon,

lmproved Blind Stop,

Charles K, Steller, Mlwaukee, Wis,—A serfes of slats plvoted (o
frumo s connocted with an oponing and olosfog bur, A slight pros
sire of o onm ngainst the side of the bar serves to hold it and the
blinds In any desired position, while a tighter pressuro makes tho
blind slats stand o firm that no wind or storm can cause them to
mttle,

Tmproved Chalr,

Willlam T. Doremus, New York city~In this device, when the
cover I put upder pressure a roller will be turned in such & direc-
tion as to tend to coll up springs, so as to give elasticity to the back
of the chalr,

Improved PFrinting Press,

Willlam E. Gump, New York city, assignor to M. Maris L.
Gump, Garden City, N. Y.—By operating a lover, the platens will be
brought up agminst the form. Upon the rear of the upper parts of
the end frames are formed cams. which take up all the play of the
Joints of the rods, arms, and levers, and bring the platens agninst
the form fully and squarely, and thus insure a full, clear, and clean
Improssion.,

Improved Washing Machine.

Thomas Stumm, Ads, O.—This invention has for Ita object to Im-
prove the construetion of the washing machine for which letters
patent were granted to same (nventor May 5, 1574, By moving the
froo end of a lover in one or the other diroction, the uprights and a
rod or shaft and [ts attachments may be raised and lowered to ralse
the olothes out of or lower them Into the water. To the uprights
are attached the ends of a dasher board, against which the clothes
aro pressed, and which has pumerous holes formed through it to
allow the suds to readily escape.

Improved Veloclpede,

Edwin Crother and Michel Bergeron, Hackensack, N. J.—In this
velocipede the rider can use either his hands or his feet, or both
togother, to control the direction and uncouple one of the wheels
for turning curves in the road. When the struin upon the spring
vonses, the reaction throws the coupling into gear with the wheel,
und both wheels become propelling wheels.

Improved Car Coupling.

Benjamin J. Sirmans, Blackshear, Ga.—~When two cars are run
together, the link of one car will enter the hole of the bumper head
on the othoer, strike against a plate, and push the (nner end of a
lever to the rearward, which movement of the said lever withdraws
% oateh arm from another lever, and allows the pin to drop through
the bumper head and link, coupling the cars.

Improved Bob Sled.

John Wampach, Shakopee, Minn.—Pivots and holes (n the tongue
roller are contrived to allow the pins to play up and down freely as
the roller Is raised or lowered at one end above or below the other
by the rising or falling of one of the runners independently. The
hounds extend forward of the hind beam each side of the reach,
and cross bary connect them at the front, above and below the
reach, to hold the hind beam so as not to rock with the runners.

Improved Corn Planter,

Abram Staley, Martin, Mich., assignor to himself and Joseph L
Staley, of same place.~The slides are 80 armoged relatively to each
other that the opening through one registers with the passage
through the pocket when the other does not, thus enabling one to
close and the other to open by one and the same movement of the
two salides. The construction of these jaws and slides is such that
the Jaws open and make a good opening in the groutd before the
seed drops, which allows the seed to soutter as when planted by
hand, and they open so that the seed can be seen after dropping,
and before the jaws are lifted out of the ground, so as to be certain
of the perfect action in every case. The machine also opens the
ground, =0 as to Insure the covering of the soll perfectly.

Improved Organ Reed Board.

Johm R. Lomas, New Haven, Conn., asignor to Bernard Shoning-
er, of same place.—A partial set of reeds Is Inserted below the
soundiog board, which come within the length of the bass reed
valve. By this means there are added to the treblo as many reeds as
eun be supplied with air by this valve, therehy making no difference
1o the required touch of the keys.

Improved Composition tor Filling Teeth,

Erwin Erlenmeyer, Houston, Tex.—This {sa composition for filing
hollow and decayed teeth, which Is pulverized when used, and which
is compounded of phosphoric ackd, lme, magnesia, fuoride of cal-
olum, potash, silica, and oxide of zine,

Improved Harvester,

CUharles K. Myers, Pekin, TIL. ~The driver, while stunding upon the
platform attached to the rear part of the tongue, by operating »
levor can easily guide the machine (o any desired direction, and by
means of another lever can ratse and lower the cutter bar to cut the
gouin further from or closer to the groumd,

Tmproved Machine for Making Metal Shoe Shanks,

John Hyslop, Jr., Abington, Mass., assignor to Himun H. Jeaking
and George O, Jenkins, of same place.~The shanks are cut off from
u sheot fixd on u stationary block, and fall down the stationary in.
oline In frout of the stationary former, where they are held by
sultablo means until the movable formoer comes forwand and prosses
them to produce the requisite shape. A couple of pushers move
forward after each one falls, and push It together with the previ-
ously fallen ones, forward along the table side by side, so that they
mny be taken off in batches In such onder,

Improved Carrlage Curtaln Fastener,

Carl Kurg, Now York clty.~This (nvention conslists of & metal
button with a T head, which s fustoned to the fnside of the upron
or curtaln, and o lttle slotted plate fastened on the bow, with its
slot at right angles to the head of the T, so contrived that the slotted
plate, which only swells out a lttle around the slot, does not pro-
Joot Uke the studs now (n use, nor doos It show on the outside, as
the studs do, The button-bole plate to be used for the top of the
ourtain has the upper portion of the stot widened, so that the but-
tons oatt deop (oto it whon the button plate is held up hortzontally:
nnid 6 portion of the button-hole plate above the slot Is so contrived
thist, nftor the button has been dropped down with the cuetain as It
hiugs, It locks the button, so that it cannot be dotached while so
hoging.

Combined Land Roller and Sceding Muchine,
James 11, Holland, Aurers, Mo, ~The roller s mado In two parts,
and 1o Its outer ends are detachably bolted two wheols, ane or
both of which aro rigidly conneoted with the shatt, so a8 to onrry
mild ahaft with them in thelr revolution,

Improved Lamp Extinguisher,
Augustus Umboltz, Tremont, Pa~The Invontion consists In ats
mohing an extinguisher to tho stem or rod by which the wiok Is
ralsod and lowered, so that both may be operated together, and in
constructing the extinguisher plato with slots (n the flangwd top
portion, contiguous to the top of the wick tube, for admitting the

pasage of ale upward to the flame of lght downwand,
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The Charge for Fnsertion under this head & §1 a Line,

B H. Alles & Co., 199 & 151 Water S2..N.Y,

Magic Lanterns, Stercopticons of all sizes and
P fces, for Marlor Entertatnment and Pablie Exhibittons,
Pays woll oo small Investment, Oatalogues free, Mol
tlster, Man''. Optician, 8 Nasan 8t N, Y.

Thomas's Fluld Tannate of Soda never faile to
remove Scale from any Steam boller: It removes the
scale.producing material from all Kinds of water: cannot
tnjure Boller, as It has no effect on (ron; saves 20 times Its
cost both in Fuel and repales of Boller; (ncroases steam-
Ing capacity of Boller: has been tested In hundrods of
Boflers: bas remvoved Mushels of Scales In single cascs,
20 1s In Darrels 30 b, & Dhls, 350 b, N Bbls, 13300,
Price 10 conts par Ih,, Jess than Y price of other prepars-
tons, and superior to all others, Address onders to
N. Spencer Thomax, Elmira, N, Y.

Makors of all kinds of Iee-Making Machines, sond
addrems to A J. Davis, Watertown, Jeffervoa Co., N.Y.

For price of small copper bollers to drive small
steam engines, sddress, with dimeasions, and enclose
stamp to Geo, Parr, Buffalo, N, Y.

For Sale—A Patent for Family Use, Addross
Am F. Tarr, Rockport, Mass,

We will soll the right to U. 8., or less, for the best
Carpet Streteber in the worid. Cheap. Now is the time
to Introdoce ft. Addresy ** Patent,'’ Room 1, No. 158
Dearborn Street, Chicago, 111,

Wo wish to communioate with a first clnss man,
who oan soll, logitimately, State rights to an invention
tested satisfactorily five years. No competition, and
needed in every house, now or old. Isuniversally pralsed,
Sells rapidly. Profitable. Cannot handle all U, S. En-.
saged in publishing. Capital locked ap elsewhere. Wil
bear strict Investigatfon. Wilson, Plerce & Co,, 12
Clark Streot, Chiieago, 11,

Geo, P, Rowell & Co,, of New York, arecminently
respectable and honorable savertising agents with whom
this estahlishiment, as well as similar ones n the councry,
have transacted business for yosrs with mutusl profit and
pleasure. From meagre beglonings, Rowell & Co. have
bullt up sn extended business, snd are evidently sull
prospering. Indeed, thelr succcss has borderod on the
marvelons.—{Journal, Lockport, N. Y,)

Wanted—Parties to manufacture a first class Sec-
tional Safety Bofler. Terms liberal. Profitslarge Ad-
drem S, T. Russell, Springfield, Ohlo.

The Whitmore Engine, 4, 5and 10 H.P,—Cheapest,
bost, and safest. Vertieal Tubular Bollers, all sizes, at
rednoed prices, Lovegrove & Co., Philadelpbdis, Pa.

Wanted—To correspond with parties wishing an
experienced Machinist to lake charge of thelr works, as
Foreman or Master Mechanie., Address Machinist, 2
Unlon 1., Indisnspolls, Ind,

For Sale—Entirety or State Rights of Patent for
first rate, practically tosted lce-creeper. Address G, F.
1Lemmon, Long Branch Boat, Plers, N. B, New York.

Largelot Lathes, Planers, Milling Machines, Scrow

, Drill Presses, Edgtiog Machines, Gear Cutters,
Griaders, etc., bullt for Sewing Machine Business, for
Sale, Vislts solicited. Hull & Belden Co,, Danbay,Ct,

Wanted—A Foreman to superintend an Iron
Foandry, Must understand all [ts branchies and the man-
sgement of med, snd bring unexceptionable references
t0 J.8.L, Wharton, 5.E_cor.15th & Wood Sts, .Phila Pa,

Wanted —Catalogues of Manufacturers of Philo-
sophical and Chemieal Apparatus. Address St, Stanis-
Jaus College, Bay St. Louls, Mississippl.

For Sale, Cheap—Patent Right for best Horse
Hay Fork out, Address Lock Box17, Sharon, Pa.

The Scrow Plate does the work of a
Bolt Threading Machine. Wiley & Russell Manufacturing
Co., Greenfield, Macs,

For the cheapest and best Small Portable Engine
wanufaotured, sddress Poter Walrath, Chittenango,N.Y.

The Baxter Steatn Engine, 2 to 15 Horse Power.
Stwple, Bafe, Durable, and Kconotnical,
**The  Dost are always the Cheapest.”

Over One Thoosasd in wee, giving entire mtlefsction.
Address W, D, Bussedl, 18 Park Place, New York.

File-cutting Machines. C. Vogul, Fort Lee, N, J.

Bugnes, 210 8 H.P. N, Twiss, New Haven, Ot

Hand Fire Engioes, Lift and Force Pumps for firo
asd all other purposes, Address Bumsey & Co., Seneca
Falle, 8. Y., U.S. A,

Dismonds and Carbon turned and shaped for
Sclentific purposes; also, Glaglers' Dinmonds manufac-
tured and reset by J. Dickinson, 64 Nassu Street, N, Y,

Tin lﬁummbwhnhnre wasto strips, pleces,
or round bilanks to sell, address—giving sizes—XNorton
Pros,, 4 & 46 Biver 8¢, Chicago, N1,

Hi House Furnishers in Tin, Tinmen,
send Postal Card to J, R, Abbe, Providencs, K. T,

Zero-Rofrigerator with Water Coolor. Best In
the World, Send for Catalogue, A, M, Lesloy, 224 W,
234 street, New York,

The Loster Ol Co., 183 Water Bt., N.Y., Exclusive
Maaufecturers of the renowned Synovial Lubricating Ol
The most perfect and economical lubricant in existence,

For small sze Screw Cutting Engine Lathes and
Drill Lathes,

sddress Star Tool Co., Providence, E. [,

~ For or Partoor Wanted for Patent on Canal
Bost . Address G, Heydrich, Xew Ulm, Mion,

To Machinista.~For Bale, Cheap—A partially fin-
Mllduuu.umm.mng;--w. Yortat:
ther particulars, eall on or address Clark, Smith & Co.,
Fort P, N, X,

Wash Btands, Now Stylos, Marblo
usod 1o soy sitaation. Prices very low.
logue. Balley, Farrell & Co,, Pltteburgh, Pa,

 Grindstones—4000 tuns, Beres Blono Co.,Beres,0,
"

can bo
for s cata-

Scientific

Aumerican.
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The "*Solentiflo Amerionn '* Oftics, Now Yorlk, 18
fitted with tho Miniatare Electrie Telograph, By touching
Ittlo buttons on the deaks of the managers slgnals are sont
1o persons n the varfous depar of the establfs)
ment, Oheap aod effeotive, Splendld for shops, offioes,
dwellings, Works for auy distance, Price $6, with good
Battery, 1%, 0. Beach & Co,, %3 Droadway, New York,
Makers, Hond for froo (lustmted Catalogue,

Mbﬂt?r-ui Dies, and Pruit Can Tools, Bliss
& Wikitams, cor, of outh and Jay, Brookiyn, N. ¥,

Duy Boult's Paneling, Moulding, and Dove-talling
Machine, Send for elm‘u and sample of work, B, C.
Mach'y Co., Battle Orock, Mich., Box 27,

Small Tools and Gear Whoels for Models, List
free. Goodnow & Wightman, 3 Corahill, Boston, Mass,

For Salo-{me *“Cotwrell & Baboook™ Water
Whee! Begulator, In good order—by D.Arthar Brown &
Co., Fisherville, N. 1,

For Surface Planers, small size, and for Box
Corner Grooving Machines, send to A, Davis, Lowell,
Masa,

Hotohkiss Alr Spring Forge Hammer, best in the
warket, Prices low. D, Frisble & Co.. New Haven, Ct,
For Solld Wrought-fron Beams, eto., sco adver-
thement, Address Unlon Iron Mills, Pittaburgh, Pa., for
fithograph, &o.

“Book-Keeping Simplified.” The whole systom
jo a few pages, Cloth, §1. Boards, 75 cents, Sent, post-
pald. D. B. Waggener & Co,, £ Walout 8t,, Phlladel-
phla, Pa., Pablishers ** Waggenor's Trial-Dalance Book. ™
Paught’s Patent Round Rralded Belting—The
Sest thing ont-Manufactured only by C. W, Arny, 31 &
0 Cherry St., Philladeiphia, Pa, Send for Clreular,
Temples and Olloans.  Draper, Hopodale, Mass.
For Solid Whoeols and Machinery, send to
the Unfon Stone Co., Boston, Mass, , for clreular,
Moechanionl Expert in Patent Cases. T. D, Stotson,
& Murmay St , New York,

All Frult-oan Tools, Fermoute, Bridgoton, N. J,
Peck’s Patent Drop Press.  Still the best In use.
Address Milo Peck, New Haven, Conn,

Genuine Conoord Axles—Brown, Fishervillo,N.H,

Spinning Rings of a Suporior Quality —~Whitins-
ville Spinning Ring Co., Whitlosyille, Mass, Send for
sample and price lst,

Powor Hommers and Bolt Forging Maohines—
Nine slzes of the former and two of the latter, guamnteed
the most economlic tools of thelr Kind known, For price
and cuts, address 8, C. Forsalth & Co., Manchester,N . H,
Hydraulic Presses and Jacks, new and scoond
oand, Lathos and Machinery for Polishing and Duffing
Metals. E, Lyon, 470 Grand Street New York,

Price only $3.60.—The Tom Thumb Electric
Tolegmph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electrio light,
giving alarms, and various other purposes. Can be put {n
operation by any Ind, Includes battery, key, and wires,
Neatly packed and sont to all parts of the world on recelpt
of price. F. C. Beach & Co., 26 Broadway, Now York,
Send for Circular of a very Superior Boller Feed
Pump. D. Frisble & Co., New Haven, Conn,

W. Campbell's Self-Acting Shade Rollers. The
Trade supplied, §7 Center Stroet, New York,

J. 8. & Co, will find directions for utilizing
mica scraps on p. 42, vol. 25.—J. D. F. will find dir-
ections for manufacturing lce on p. 54, vol. 31.—
L. F. L. will find instructions for preventing the
percolation of water through a brick wallon p. 75,
vol. 32.—R. H. D. will find s recipe for Worcester-
shire sauce on. p. 281, vol. 2.—A. C. A. will find
some particulars as to the manufacture of alumi-
num on p. 91, vol.51.—J. H. will find directions for
preparing buffalo hides on p. 265, vol. 25.—J. M.C
will find a formula for ascertaining the contents
of a cylinder on p. 251, vol. 25, and for the propor-
tions of a safety valve on p, 107, vol.3L—E. 8. T.
will find & recipe for indellble ink on p, 112, vol. 27,
—H, . W. will find a recipe for wood filling on p.
343, vol, 3L—L, F. 8, will find directions for making
rubber hand stamps on p. 164, vol.3L.—DB, A, 8. will
find directions for making and using a pantagraph
on pp. ¥, 179, vol, 28,—F. G. T, should consult, as to
his diet, n physician who I8 aequalnted with his
cuse,~C. 8, R.will find a recipe fora dip for brass
goods on p. 282, vol. 20.—W. F. R.and others can
solye the problom of the length of the hypothe-
nuse by the method illustrated on p. 187, vol, 82—
W. B, will find directions for calculating the pro-
portiong of gear wheels on p. 157, vol. 20.—F, B.
will find directions for removing clinkers from
stoyves on p. 187, vol. 32.—A. 1, will find the dimen-
sions of the Great Eastern on p. 344, vol.31.—J. R.,
Lidge, Belgium, and others will find a description
of n wood-splitting machine on p, 79, vol. 25,

(1) H. M. asks: Please oxplain the anti-
septic action of common salt, and alo of sugar,
A. In the case of salt, the albumenoid and other
putrifiable matter goes into solution in the brine;
sugar or sirup ucts by preventing the seooss of at-
mospheric oxygen to the substances immeoersed in
it,

(2) H. D.D. and others.—One procoss for
utilizing tin scrap consists in first cutting it In a
suitable machine Into comparatively fine chips,
and then placing It o o revolving eylinder so ar-
mnged as to constuntly showoer the chips with mer-
oury, with which the tin unites; and the two may
afterward be soparmated by distillation, or by the
oxidation of the tin.

(8) W. C. anks: Can heat enough be ob-
talned in a small furnace to melt brass without
the ald of a palr of bellows? A, Yoes

What will dissolve chemical palot outof o brush?
A. This depends wholly upon the composition of
the paint. Mostof the common plgments find sol-
vents In either water, turpentine, alcohol, other,
or oll,

(4) J. H, asks: In pressing quickpilver
through buokskin to extrnot the Impuritios or
gold, 18 1t {njurious to have thoe hands in contact
with it? A. Wo do not know of any troublo origl-
nating in this way: but ss mercury s slightly vola-
tie &t common temperatures, oxtreme care shonld
bo taken not to Inhalo the vapors, us It iy Uable,
otherwlse, 1o produce salivation,

(5) J. MeM, anks: Why Inon inverted Im-
ago seon when onoe looks upon tho concave wlde of
A burnished spoon, and an_ crect Imago when the
oconvex ldo I8 turned towards the face? A. In the
onso of n coneave mirror,tho refloctod rays of light
appronch and oross ool other bofore reaching tho
oy, thus producing an inverted fmage. In the
ol of convex mirrors, the convex surfice wimply
cnusos the rays to diverge.

() D. H. 8. Jr. asks: 1 Hns ozone ever
been used a# a blenching agent?  Yes. 2. Can It
be produced by the discharges (into atmosphoric
air or pure oxygen) of the elootriclty gonormted
by the glass plate or cylinder electrienl machine?
A. It can, but in exceedingly minute quantities in
comparison with the bulk of the gas operated up-
on. & Is there any work extant which treats mi-
nutely upon the production, proportios, and uses
of oeonn? A. Read the work by Cornelius B.Fox,
entitlod “Ozone and Antozone,” published by J,
A. Churchill, London, England.

(7 L. N. P. says: 1. I am thinking of
putting electric bolls Into & house, Is there any
likelihood of the batteries or any connections eyver
sotting fire to easily Inflammable things? A. No.
2. Is there any chance of batteries in a closet
forming gas lable to catch fire? A. No.

(8) F. G. N, ask: 1. Suppose that I take a
permanent magooet, and surround its armaturo
with a belix, would not & feeblo curront be gener-
ated overy time the magonet and armature were
united and separated? A. Yes. 2, If the ends of
the helix are connocted with a Rhumkorfl cofl,
would not the feeble current of elootricity gener-
ated induoce a stronger one in the other wire of the
ooll, 80 that, by connecting several wires sucoos-
sively, we might finally obtain a current indefinite-
Iy stronger than the one we startod With? And If
weo connected the last coll with a helix surrounding
a soft lron horseshoe, would not the current of In-
dueed eloctrieity transfer it into a much strongor
tomporary magnoet than the permanent one wo bo-
gan with? AL If properly constructed, it would,
3. Would the induced current differ from the gen-
emting current otherwise than in belng stronger ?
A. That would depend upon the construction of
the machine. 4. If this is true, does it not over-
throw the idea that one force cannot produce n
greater one without a corresponding loss in time
or distance? ANotatall. If the results you sug-
gest were to follow your premises, they would not
tend to overthrow the idea mentionod. In this
onse it would be simply a transfer of mechanical
force (the moving of the armature) into electrical
energy, and the amount of the energy would bo
proportioned, other things being the same, to the
rapldity of the movement of the armature.

(9) D. H. L. H. says: In your answer to W,
E. D, you give directions for making a Callaud
battery; can I nickel plate steel with such a but-
tory? A. Yes.

(10) P. R. H. asks: Is there any battery
that will produce electricity continuously, without
being touched or renowed after once being com-
pleted and put to work? A. No.

(11) L. H. asks: How can I plate with nick-
el without a battery? A, Use a magneto-electric
machine.

(12) M. P. asks: What is the best method
of removing gold that has been deposited on brass
by galvanio battery, o ns not to destroy the brass
in the operation? A, Place the articles in strong
nitric acld, and add some common salt in crystals.
After coming out of the acid, the articles must be
polished.

(13) B, M, aska: Will you please suggest
the simplest way that I can produce rotary mo-
tion by electrivity? 1 have s small battery and
clectro-magnetic telegraph. But I want to show
to my puplils how a wheel may be turned. Being
poor, I cannot buy an electric engine. Any cheap
and simple way by which I can make rotary mo-
tion by the battery, at home, that {s what T want.
A. Bupposo you attach four oft iron kecpers to
the circumference of . wooden wheel, so that in
turn they approach the poles of an clectro-mug-
net. Let the clecuitof the electro-magnet be closod
as cach keeper approaches the poles and opened
as soon As It comes opposite. The method of mn-
klng:’ a clreuit closer will occur to any ingenious
mind.,

(14)W. D. H. asks: 1. How can I electro-
plate inbronze? In what solution shall I immorse
the articles to bo bronzed 7 A, Make a solution
composed of 50 parts carbonate of potash, 2 parts
chloride of copper, 4 parts sulphato of e, 25
partsnitmto of ammonm, and use n bronzo plate
as the positive eleotrode. 2. Which i& the best bat~
tery for the purpose, Smee's or Leclanché's? A,
The Smoeo,

(15) L. K. asks: 1. How many feet of nir
does one grown porson require to keep him in
good health for six hours? A. The averago
amount of alr inspired nnd exhaled at each respi-
ration is 30 cublo inches, and the average number
of respirations 2 per minute, so that 80 cuble
feet of air pass through the lungs (n 24 hours, The
amount of carbonlc ncid exhaled Is variable, and
is interesting as an Index of the mte of Intornal
change. The more energetic the clroulation, the
larger tho quantity of carbonio acld; It isless du-
ring sloop than whilo awake, and less during fast«
ing than ufter n full menl, 2, Is 1t best to have o
constunt chaoge of alr from the outside into n
room In which we are sloeping? A, A sleoping
apartmentshould always have adequate ventilation
whilo In use.

(16) O, D, nsks: I hove heretofore workod
the burglar alarm apparatus n my house by the
Leclanchd battery,of which I use 8 colls. But this
winter they stopped working. [ then put in 8 now
cells of the same; still they did not work. [ then
substituted the ordinary sulphate of copper bat-
tery,and have had no trouble since, Now can you

tell me what probably wus tho matter with the Lo-

olanol? - DIA the eold wonther produce any ﬂ"

chiof? A. No. The Leclanchfs buttery will stand
as much oold ns the sulphate of copper. Did you
test your Leclanohf oolls separately on short ofr-
oult to soo If the conneotions were good

(17) T, M, anke: What chemieals are nsed
to rendor pupor genultive so that you cun phioto.
graph diroctly on It? A, Chloride of smmontum
40 graine, gelatin 20 graing, wator 20 oz, D)
by the ald of heat and filter when cold. Take 10 op
12 sheots of thin clonr paper, and, having mar
the rightside, immerse thom bodily In the Hqgu
one by one, taking onre to remove ale bubhles;
then turn the batch over, and remove them singly,
beginning with the sheot immersed fret. Render
the paper sensitive by a solution of ammonio.nj.
trate of sllver, 00 gralos to the oz of distilled
water,

Is there any chemienl that T can (nsert In the
bark or sapwood of troos, that will kill them? A,
Try n strong solution of chloride of zine.

(18) J. W, L. aska: Can I light gas by elec-
tricity? A. Put on a pair of dry slippers, and
walk briskly over n carpot.  You will thus charge
yourself with ¢lectricity, and may light the gus
with your fingerin dry cold weather,

(19) P. J. N. asks: 1. To what
persquare inch can air bo subjected by menns of
the alrpump? A. A maximum of condensation
haus not been renched, It depends altogether upon
the strength of the pump, its valves, and the power
and velooity with which it fs driven. 2. What
work is the best on pneumsatics? A. Ganot's
“ Physios,"

(20) B. L. F, asks: Why does n distant
Hght sointilinto like n star? A, Beonuse of the in-
terposed chunging lnyers of wir of different denst-
ties. The diverging rays are caused partly by the
frregular figure of the erystalline lens of the eye,
and are partly owing to the pull of the six muscles
which move It.

(21) W. B, H. asks: 1, How many Groye
oells are required to operate a line balf a mile in
length, using No. 14 common iron wire, with a re-
lny at ono end of 100 ohms, and at the other a re-
lny of 120 ohms? A. Two cells. 2. How can I
charge n main line Grove battery of 10 colls ? A,
Cover the zines with quicksilver. Put 10 parts wa-
ter to 1 part sulphuric aeld for the outer solution,
and use pure nitric acid of commerce for the por-
ous cup. 8. How often should it be replenished 7
A. Replenish the nitric acid every day and the so-
lution once a week. Brush the zines every day,

(22) C. W, asks: Which is the heavier, o
cubie foot of water or of lce,and what is the differ-
cnce? A. The water is the heavier. If one cuble
foot of distilled water at 39° Fah. weigh about 623§
1bs., one cuble foot of pure fee will weigh about
O844 The.

(23) A. C. asks: What acid is used to mix
with urine to detect Bright's disease of the kidneys®
A. Nitric acld. Urine when mixed with nitrie acid
and bolled should coagulate if the person is suffer-
ing from Bright's disease.

(24) J. D. W. asks: 1. Is the Leclanché
battery inodorous and constant? A. Yes 2 Do
the contents of the porous cups ever have to be re-
moved and renewed ? A, Yes. 3. What are the
proportions of sal ammoniac and water to a quart
cell? A, Two thirds full. 4. What is the reaotion?
A. Ammonia is set free at the negative pole, while
the nascent hydrogen from the ammonium reduces
the peroxide of mangnnese to sesquioxide. The
zine unites with chlorine, forming chloride of
zine,

(26) W. H, B, usks: Is there a solution
which, mixed with pure white quicklime,will hard-
on it into stone fn 24 hours? A. Soluble glass, or
silicate of potash or soda, is used for this. You
will find it advertised in our columns.

(26) R. M. C, asks: What is the Iatest and
and best work on electro-metallurgy ? A, * Man-
ual of Electro-Metallurgy," by James Napior.

(27) D. X. nsks: What are the powers and
focal lengths of the two largest equatorial refmo-
tors? A. That at Washington s 25 inches clear
aperture, welghs 180 Ibs, and was nine months
correcting. The new McCormick telescope isa
triflo over 26 inches aperture, was eight months
correcting, and weighs 130 Ibs.  Both are of about
53 feet foousand their highoest power is 2,000 diame-
tors. The objectives alone are worth $25,000 each.
The government equatorial cost $46,000 currency.
the MeCormick $38,000 gold.

(28) H. H. asks: 1. What battery, snd how
many cells, would be the best for electroplating
und making an electric light? A. For elcetroplat-
ing, 2 cells of Smee's battery. For clectrio light,
50 cells of Bunsen's. 2. What solutions should T
ugo for gold, silver, nfckel, and copper plating?
A. Gold solution, 1 grain of gold and 10 grains of
oynnide of potassium in 20 grains of water. For
siiver, 2 grains of oyanide of silver and £ parts of
cyanide of potassium in 300 grains of water. For
copper, o saturated solution of sulphate of copper.
For nickel, Sce p. 38, vol. 81,

(20) C. J. W. says: 1. I have made a Morse
sounder, key, and battery for 1
made my horseshoe magnet by winding the cov-
ered wire round in the usual way, only [ wound
both poles to the vight and then Jolned the wires.
1 made another by sorewing two cores (nto .g:
base, and wound one pole to the right and
other to the left. This has o neater appearance.
Which is tho best in your oplofon? A, They must
boso wound that the ourrent shall fow {n the
same direction in both, £ Does it make any dif-
ference 1o a magnet if the wires from the battery
are first applied in one way, and then (by mistake)
reversed? A, No. 8 How s the electrie bell
made? A. The armature lever closes an eloctric
clrcult when tho spring draws it back, and opens
1t when the magnotism draws (( forward, 4. What

s meant by positive and negative poles of o bat




10 18 positive and the zine
tho right proportions of
tor for tho Munsen battory ¥
G.What aro the proportions
. and sulphurle aold for
Two ounces of blohromute of
and 10 sulphuedo neld. 7, Is tho
battory for tolographlo purposes?
OW many cells should 1 have for 100
thin copper wire? A, One cell,
. ks What coment will do
) omery together to form wheels?
vy chiloride of zine.
. & 8. ask: Does distilled water con-
vegotable, mucllaginous, or albuminous
ubstances? A. It should not whon distilled in
proper vessols, and dust excluded,

& substance 18 bost to use to test olls for mu-
albuminous mantters 2 A, Strong ol
wvitrlol should produce u stain by carbonizing
(82) B. & 8. ask: Is there any proparation
for conting the seams of lango Wrought lron tanks
: tlt‘:o':ahco otllr:::ol ¥ The tanks

. t; they aro porfectly watertight,
::; the spirit, being of u much loss specifio gry-

ty than water, oozes out. A. Try cotton cloth

m‘h;ﬂ anil cold rivot with this between
Let us know If this succeeds, and also
the results of othor expedients tried by you; and
Wo may bo better able to inform you of a mode
of procedure,
(38) P. W, asks: How could I muke my
older foam lko ale, and at the same time be elear
an tas wine? A, Try adding a little sugar
to tho bottled older.

(84) G. F.C. aska: What is the reason that
ooul ofl freczos nt 8° below zero? It is almostwhite
after being frozen. A. Coal oil is composed of nu-
merous compounds, whose volatility and melting

wints vary greatly. Your oil is probably rich in
some of these denser bodies, such as paraffin,which
congeal before attaining a very low degree of tem-

Can rosin from the bow beremoved without in-
ury to a yarnished violin? It may be removed
by a little other; oxpedlﬁonsly applied.

(80) C. G.says: I am a distiller of virgin
turpentine in n copper still of about 800 gallons.
By what process can I so clarify tho turpentine as
to make window glass rosin? I think that the
dregs or particles of bark, wood, cte, provent
the rosin from being transparent after distil-
lation, A, Common rosin or colophony essentinl-
1y consists of pinic neld mixed with a little sylvic
aold. Tts dark color 15 traced to pinicacid, White
rosin isobtained from Bordeaux turpenting by di-
gosting the powdered rosin, six parts of cold alco-
hol,and ono part of ethor, and the residuo is treat-
ed with boiling aleohol. This solutfon is next
‘evaporated down, and the residue melted and al-

lowed to cool, yielding a colorless glass ns clear ns

erystal.
pass over one wire at the same time? A, There
ure various methods of doing it, but the method
employed by the Western Unfon Telegruph Com-
pany i probably the best. This is simply a modi-
“fleation of Stearns’ duplex, by the addition of a
-eurrent reversing koy and a polarized relay to his
bridge plan. The polarized relays are worked by n
change of polarity in the battery, and the Morse
relays by an Increase of potential. SBome knowl-
edgo of the more advanced methods of telegraphby
is required to understand the details of the ar-
rangement, but the above outline will convey a
correct and (ntelligible idea of the general princi-
ple upon which the apparatus depends for its suc-
cessful operation.
£87) M. A. B. asks: If we have two cisterns
cach 20 feet deep, one filled with hot water at 200"
Fah., and the other with cold water, will there be
of equal size? A. The power required will be that
‘which Is necessary to lift the water. The weight
of a cuble foot of water at 80° Fah. fs 62 Tbs,,
while at 200° it is w,', Ibs.; the cold water, there-
fore, will be the hardest to pump. If the piston
‘of the hot water pump is ubove the surface of the
water, it will not pump water but steam; for ns
$00n 68 the pressure of the atmosphery I8 removed
from the water In the pump, steam will form and
i1l the vacuuw, and o balanco tho atmospheric
pressure tho surface outside the pump.
AL151bs. to the square inch prowsure, water will
boll when It contains 212* of heat, nt 11,5 Ibs. prose
ure 1t will boll nt 200°, and at & of a pound pross-
ure it will boll when beated to only 1007, Thus it
1s soen that steam I8 castly formed in the pump, In
proportion as the pressure Is reduced; and steam
“will be pumped instead of water In the cuso of
the bot tank,

(38) A. E. 8. asks: 1. Can there bo & mix-

" fure of lard and kerosene made, that would be

] safe to burn at 212* Fah.? A, No. The lnflam-

: mability of the mixture will depend upon the

: burning point of the kerosene. which will not be
rendered higher by mixture with the lard oll. 2.
Ploase glve mo a rocipe for making signal ofl.  A.
Use alard ofl.

(89) J. McK. asks: 1 contend that no stecl
‘an bo made without carbon. My friend claims
that ohirome stoel, by the Introduction of chrome

L ‘oro fnto tho crucible with ordinary iron, seoures
the grades in proportion to the amount
_of ohrowe used. 1 clalm furtber that tho resalt
“.mhmlm but un wlloy or chro-
of lron. Whinh 1s right 7 ALt may bo steel,
tho fron Mself vontaing onrbon, the pros
0 af whioh b, ts you sy, osentinl to the form:
o of stesl. The ahromium entors, ke mangnn-
! m ey, o an alloy, and modiflos the
thos of tho steol.
B, Gowalen s What Bs the differonce
an proseure and o low prosuro on-
A the stedm s condonsod, fn the
Isoxhausted into tho atmosphore.

A

(86) C. R.W.asks: Fow can four messages.

Feientific

Anerican,

What §8 tho avernge tomporature ot Pero and nt
Riodo Janelro ? AL About 75° Fab, (o enoh ongo,

How many milea of raflrond nro thero in 1t
AL Betweon 400 and 500, i

(41) A. P. A, nsks: Can comprospod aie glve
thesume nmount of power s stenm, used In n come
mon enging, the comprewsod ale and steam hinving
similar prossuve? AL Yos, £ worked undor the
same conditions,

(42) D, I, . Jr. naka: How can 1 ascortain
the heaviest blow whioh n stenm hivmmor of given
dimensions Is enpablo of glying? A, Tt could only
ba ascertained by oxperimont.

(48) . K. I, says: 1 have made a largo
wooden trough to hold u silvor solution for olec-
troplnting. With what shnll T cover the inside, so

thint the solution would haye no effect on it? A.

Muvine glue.
Would an engine of 2 Inches bore x 4 fnches

(stroko furnish power enough to run a polishing

Intho? A, Yea,

(44) A.J. B, nsks: What is meant by 6 to 1,
ordtol, or 14 to 1, which we see on architoots’
detalls? A, It means that, of the two things com-
parad,ono hns 6, 3, or 134 times the measurement of
the othor, Thus, If the lengths ure as 6 to 1, the
longth of the first is ¢ times that of the second.
Tho expression is used similarly of area, volume,
hardness, strength, velooity, ote.

(45) C. L. G. asks: At what place in the
United States was the first steam railway bullt?
A. The Baltimore and Ohio Railroad ; it wos com-
menced In 1828, Fitteen miles were opencd in 1590,
horses being used until 1831, when a locomotive
was brought into use.

(46) F.H. D, agks: 1. If o small quantity
of nitro-glycerin were exploded n n vessel strong
enough to withstand the shook, how long would
the gns thus formed rotain Its pressuro 7 A, Prob-
ably the pressure would commence to diminish at
once, a8 the gases cooled down. 2, How much
pressure would 1 oz, if exploded asabove, oxert (£
confined within a oylinder 12x24 inches? A, This
s 0 matter that could only be settled by exporl-
ment. Ivissupposed that one volume of nitro-
glycerin produces about 10,000 volumes of gns af-
ter explosion; but il it were rigidly confined, com-
plote explosion might not take place. 8, Would
there be any shock or noise following the burning
of nitro-glycerin in such n vessel? A, Wo pre-
sume not, if the vessel wero perfectly rigid,. We
advise you to turn from idle speoulntion of this
character to something of practical importance.

(47) B. A. P. nsks: 1. What pressure per
square inch will p column of water 00 feet high ex-
ert? A, This column will require a pressure of 40
1bs, by steam gage to sustain it. 2. Will a steam

| boiler pressure (by the gage) sustain the column ?

A. This will depend on the size of pipes, bends,
ero. Under average conditions, you conld expect
to got a hight of 50 or 00 foet.

(48) G. W, H, asks: 1. What would be the
loss, by friction and other causes, (o the convey-
ance of compressed alr at 60 Ibs. persquare inch to
a distance of 1,000 feet? The pipe is to be about
134 inch gus pipe. A. Two or threo Ibe. pressure
perinch. 2. What would be the loss in prossure
of steamn under similar circumstances, the pipes
belng well prot 1? A. Double the above.

(40) A. M. says: My friend says that a stove
with thin plates roquires more fuel than a stove
with thick plates. I say the contrary. Which s
right? A. You are.

(30) N. P. B. says: 1. My small cast iron
castings are too hard. How can I make them soft
enough to drill and file nicely? A, It would be well
to use a better quality of iron. 2. What can be
used for the purpose of bedding one rough piece
of casting to another, besides putty or plaster of
Paris? Tho extent of the surface is 6x12 Inches,
and the openings range from % inch to the least
thickpess. A. See a forthcoming article on  Glues
and Cements. *

What §s the best way by which large grind-
stones are trued up wheén worn out of truth 7 Al
The common method i3 to use an fron tool with
& hooked point,

(51) J.J. W, gays: 1 am s blacksmith by
teade, and am botherod with my swage iron be-
coming bare and exposed to the fire, T have been
using common yellow olay to bed It with. Is there
unything which will stand the firo and not erumble
awny od the clay does? A. Try firebrick, sot In
fire clay.

(52) J. 8. B. saks: How is music mude on
glass goblots, and how are thoy tuned? A, By
moving the molstencd finger around the rim,which
puts the materinl of the gobloet Into yibration, -
tor the manner of & bell, Thoy oan be tuned by
bnving difforent quantities of Hguid in thom, or by
grinding thom until they produco the right note,

How are tho magnots of a toelegraphic soundor
constructed ¥ A. Seo p, 1Y, vol, B,

(53) W. C. K. asks: Can a ploco of stool be
refined and mado to stand as good o temper, by
pressing it Into shapo by machinery, as o similar
plece fonged by hand, using tho samo style of die?
A. In gencral the hammered stoel will bo the best,

(54) J. F. B, asks: What would bo gained
by applying & condenser to un eogine of the fol-
lowing dimensions: Diameter of oylinder 22 Inchoes,
longth of stroke & foot, with automatic cut-off
balanced poppet valves, gridiron slido yalves, and
exhaust open full length of stroke, running o0
turns per winute undar from 0 to 20 1bs, of stopm?
Tho ongine 18 soarcoly cver called on for moro
thin bl her power, about 60 or 10 horse. A, Asi
wonornl rule, I un enginoe {8 in good order, & con-
densor mkoes o saviog of at least 26 per cont,  As
you will see, howoyer, by the articlo on tho sub-
Joot, p. 230, vol, #1, you do notsend enough duta,

(h6) W, D, G, neka: Which of the follow.
Iy motuls will best ptand oxposuro Lo heat withs
oul warping, shoot steel, ghoet lron, cost lron

from & to s of an Inch in thickness? A, All
mutals will bo lable to warp, If exposed to high
tomporature fn tho form of lnrgo and thin shoots,
Probably cast fron will puswer as woll as any
other,

What nre the largest stzed shoots of mion that
enn bo had for use In blowoers for fire grates 7 A,
About § by 10 inohes,

(56) A, D, B, says: 1. In building s lnrgo
brick clstern Hoed with comont, would it bo of
service to brush over the pement with water
glosa 2 A, The use of water gloss solution I of
doubtful policy, 2. Is Portland eement enough
bottor than Rosendalo for lintng elstorns to pay
for the difference in cost? A, You, If you got the
best kind of Portland cement. It 18 not alwoays
uniform inquality,

(67) H. Y. N, says: I have an engino of 80
Inches stroke, with plain slide valve, haviog 254
inchesd travel. It cutsoff stoam at f of tho stroke
nnd exhausts ot 1. The oxhaust port I8 open 4
inch hofore It tnkes steam nt the other end,  Isnot
Minch moro clearnnoe than I8 necessary ¢ If 1 nr-
rango to out off at 20 Inches, should I make the
clearance loss 7 AL It would not be well to de-
crease (t,

(68) A. 1. P. nsks: 1. How many horse
powar can 1 got from an engine, the oylinder of
which Is 43 Inches In dinmoter by # Inehes stroke,
with 80 1ty stoam ¢ A, From 4 to 5 horso power,
under favorablo conditions, 2. 18 said engine pow-
orful enough to run n clroular snw, 18 inches in di-
ameter, for’mwlnk shingles? A, Yes.

(59) R. M, nsks: Why is it that a greater
numboer of delvers are urod on locomotives de-
slgned for heavy dreaft, gince the adhesive friction
I8 not dependont upon the eoxtent of surfuce con=
tact? A. Toavold bringing excessive welght on
any ono driver. .

(60) J. P. N.says: Ona very cold day I hind
to keep the cold water faucet in the kitchon drip-
ping constantly In order to provent freezing.
Abont sunsot I noticed that our girl had shut the
water off, and tho sink (n cast fron one) had be-
come dry. 1 opened the fauoet full and suddenly,
when, the Ingtant the water touched the Iron, an
explosion occurred atthat polntsounding very ke
agun cap, only louder. Can you cxplain this?
A. We have ofton noticed the expulsion of air un-
dor such clreumst , necompanied by o kind of
explogion. We have never, however, witnessed
precisely what you deseribe, and without further
Information must confess that we cannot ox-
plain it

(61) A. €. nsks: 1. Is it practicablo to line
a water reservolr (to hold 1,000,000 gallons) with
plate iron from 34 to 4% of an inch thick? A.Yes,
perfectly. 2. Is thers any material good for cont-
ing the iron with to prevent rust? A, Pitch would
mnko o good material for coating the fron, or the
plates might be galvanized.

(62) X. Y, Z. says: A. claimsthat the air is
lighter when smoke does not rise. Isay that it is
beavier. Which is right? A. Sometimes the
smoko does not rise because the barometer is low,
that is, the pressure of the air is diminished. At
other times, as in damp weather, the smoke is
cooled down, and will not rise, even though the
pressuro of the atmosphere is the same as before.
2. A. ulso clajms that the wind lowers the mercury
in a thormometer. I say that the wind has nothing
to do withit. Which is right? A. You are.

What s n good cement for joining the angles of
an aquarium, bullt of glass and wood? A. Make
a mixture of boiled linseed oil, litharge, and white
and red lead.

Has o law permitting any person to make and
soll any patented article, on payment of 10 per cent
to the owner, been passed 7 A, Such & law was
proposed, but has not been passed.

63) J. A. B. asks: What size of engine
would be tho most economical for driving a two
run flouring mill and attachments? A, The ques-
tion Is rather Indefinite, but wo imagine that an
engine with oylindor Tx0 will answer your purpose
very woll. 1f you use shaviogs for fuel, » plain
slide valye engino will give good satisfaction.

Which has the fastest motion, the top of a wagon
wheel or the bottom? A, Considering the rate of
motion with respect to a fixed point without the
wagon, the top of the wheel runs the fastest,

(64) 1. A, C, aska: What is the cause of
foo forming on the bottom of the bay at Rocka-
way? It Iy somotinqes from two to three inches In
thickness. A It is doubtless formed at low tide,
and afterwurds covored with water,

(65) M. asks: What is the philosophy of
warm weather driving tho frost into the ground
still doeper? It soems to be o faet that water
pipes laid four feet doep nre more apt to frecze
whon warm days come than during the coldest
weathor, In other words, when It commences to
thaw, the frost In the ground oxtends o a greater
depth than before, A. We never observed that
this was & fact, but 1t I8 casy to understand that
the freezing prooess may go on undergronnd when
It is thawiog above, sinco It takes Hime, oy woll ns
oold, to produce frost and lpe,

(66) €. O. H, naks: In It practicable to nso n
wite rope (nstead of chaln or hemp rope) over
pulleys 8 fnches In dlamotor, whore there would
bo an unsteady stoain of from 100 1ba to A0 e ¥
A, 1t would not be easy 10 use o wire ropo with
such small pulleys, or, indeod, a hewp ropo or
ohinin, unless somo spocinl construetion  were
ndopted,

@7 H, M, I, asks: Can you glyo mo
mothod for dotermining the piteh oo of o cog-
wheol, hayiog the number of cogs and the plteh ¥
A. Wo gould not do sho subjoct Justios in our i~
(tod spaee.  You will fod it woll troated In Rans
Kine's % Machinery and Millwork," or 1o the ** M-
ohinist's Asslstant.”

O you give o reolpe for making o proparation

forstioking drawing paperto n board? A, Good
piito nnEwers vory well,

—

" (08) B, MG, asks: If equal quantitics of

salt wator and frosh water were put In o vessel,
which would come to the top? A, Thoy would
mix, but not vory readily: and the Jighter of the
Iwo, the freah water, would tend to go to thetop.

(00) G, V. nsks: What is the momentum
of nbody of n given welght moving ut a given
volocity? Take for an example the plston, rod,
wilklog boum, and connecting rod of a steamer.
How much powor i required to arcest the motion
of these parts, and to move them In a diroot-
ly opposito coursu? A, o change the motion
suddenly from ono direction Lo the opposite direc-
tion, with the same velocity as before, the energy
of tho moving mass must be overcome, and an
cqual nmount of energy impressed.  The foroe re-
quired to overcomo the energy of o moving mnss
I found by multiplyiog the weight of the body in
pounds by tho squarg of tho yelocity in feet per
socond, nnd dividing by 644,

(70) W. E. H, nsks: Wehave been putting
In two now turbine water wheels under 21 feet
head, using 6214 cuble feet of water per second.
Wo bring the water tothe wheels in o round wood-
on trunk of 204 feet length and 6 feet inside dinm-
otor. The trunk I8 made of white pine, 3 Inches
thick und hooped with lron hoops, 36 inch thick by
2inches wide, The hoops nre placed 2 feet apart,
from center to centor.  Tho lags are 44 in number
to the circle of the tronk, each lag being driven 2
feot, thore belog no wore than 7 Joints under any
hoop. Atthe upper end of trunk we put an air
pipe 8 Inches In dinmeter. When the wheels are
running, the volume of water passes through the
trunk ot nspeed of from 2 to 3§ feet per second.
What 1 tho shortest time in which it will be safe
to shut the gates without danger of bursting the
trunk? Wehave n regulator connected with the
wheels which will shut the gate in 40 seconds, A,
Wo think it will be perfectly safe to close the gate
in the time mentioned, It might be well to con-
neot n pressure guge to the trunk, and see exactly
what change of pressure occurs from shutting the
gate quickly,

(71) W.F. 8. asks: 1. Do you think ita
good plan to force hot water through the tubes of
o horfzontal bollor 15 feet long, 3 feet in diameter,
with 24 threoineh tubes? The boiler is new, made
of % inch fron doubly riveted. A. We understand
you to refer to cleaning the tubes by forcing hot
water through them, We do not recommend this.
It Is better to use a brush or scraper. In special
cnges, steam can be employed with advantage. 2.
My ongine {8 a horlzontal ; cylinder is of 0 inches
diameter and 18 fnches stroke. It drives about 8
horse power, I carry steam at 60 Ibs. and exbaust
into about 1,000 feet of three inch heating pipes,
the lover to back pressure valve having considera-
blowelght on (6, T burn between 5 and 6 cwt. of
Pittston nut coal per day, and very little smoke
comes from the chimney. 1 would ke to putan
indicator on my engine, but I cannot get one here,
Am T using toomuch coai? We cannot tell cer-
tainly whetber you are running cconomically, but
it seems to us that you are managing very weill,

(72) J. N. T. says: I grouted the flocrof my
cellar some two years ago with o mixture of sand,
gravel, lime, and cement.  Since it beeame dry, it
has continually ground off from the top into a fne
lime dust, making it impessible to sweep witbout
raising a great dust, besides wearlng down into
the larger gravel in some piaces where (2 is used
moest. Can you suggest through your columnps o
cheap wash or paint that will harden the surface
and obwviate the dust? A. Wet the surface and
floatit over with & thin, pasty coat of Portland
cement of best quality. This may give you the
surface you want.

(73) S. says: I have an icchouse whose di-
mensions are £ feet 8 inches long, 22 feet 6 incbes
wide, and 14 feet 9 inches high. How many tuns
of fce will it contain? A. Multiply the length by
the breadth, and this product by the hight, all in
feet, and the result will give yon the number of
cubic feet of contents in your fcebouse. Then,
as there are about 40 cuble feet fn a tun of foe, di-
vide the sald number of cublo feet by 40, and the
quotient will indicate the number of tuna of fce
the house will contain if filled full in all parts
solid (about 742 tuns in this case). But allow-
ance must be made for vacant spaces in overy
case. Welght of a cublo foot of foe, 5i3g 1bs

(74) D. W. S. asks: 1. Isa single Bunsen
quart cell sufficient to magnetize a horseshoe bar
within s helix ? A, Yes. 2 Must a hellx bo made
of copper wire, or will soft {ron wire answer the
same purpose? A, Copper is better,

(75) H. L.C. says: | have a battery of four
Hill cells, and a key and sounder. I used No, &
cotton insulated wire for my sounder. When I ar-
mnge my battery for quantity (all zines on one
wire and all coppers on the other), the soundor is
<o faint that it cannot be heard,  What is tho dif-
foulty? A. The wire i too fine in your sounder,

(76) G. G. B. says,in repiy to J.C. W, who
asks how to tin small lead castings: Clean your
castings well, rub them with powdered rosin, and
dip them in & tin bath, Bo suro to use pleaty of
rosin.

MINERALS, ETC.—Specimens have beon re
ceived from the following correspondents,and
examined, with the results stated ;

J. M. L0t 08 dron pyrites.—R, LTt e tn,—
W, 8. N1t would be difficalt to form an estiminte
from the pleces of ove sent, which are of forrus
ginous quartz rook,  1f you desire to have an nssay,
it would bo necessary to sead suficlont of what
you regnrd a8 averago rock, to yield about an
ounoo of the are.  Tho oxpense of tho assay for
giivor would be $10, for siivor and gold $20. 1f tho
surfinco Indloations ure a8 you state, 1t would be
well to locato the volne—-W. H, G-It % tin 1, L
—No. 118 sulphide and onrbonate of coppers No.
14 the samo as No, 1, with quarts, No, 8 1 onrbos
nate of copper with oxiile aof von, No, 4 1s oxide

of manganeso with quarts, No, B s yellow oxide




—————t et & it e ¥

————

. § s oxide of manganoso, contalning
wate LB G-It isnotinolite, s sili.
w and Hime with a emall percon tago
oxides of fron and wavgunese, 1t is not
s A ore.—J, O, BTt 18 n compaot slnte,
pontaining & considorablo amotnt of fron pyrites;
this has boen converted Ly 0xposuro to the weathor
10 a white Inorustation of sulphate of {ron, which
19 solnblo and glves the disgroonblo taste, No, £ 14
Mo sand rook oontalning some aluming.—B. 8.
The spocimen of granite sent bas a fine volor, Is
tough, and would come Into use for tho purposes
1o whieh red granite are applicd.—H, L. A, (.~ The
rod mineml fs red ocher, or seequioxide of iron;

tho crystals n the cavitios nre quarts, which have
ocoupled the place of orystals of anothoer spoclos;
the other mineral, glassy but softor than quarts, s

sulphate of barytes or heavy spar.—J. C. B, T.—It
s sulphide of load, or galenn,

E. 1. B, asks: What will cure blindness in
chickons? The disease, which s comtagious, con-
wsts In & sort of yellow soum growing over the
wight of the eye, and comes, T have been told, from
overfeeding with corn.—D. G. raks: How oan I
propare small blooks of wood 8o that they will not
expand when exposed to the action of steam, nor
contract whon exposad to the atmosphere of 100°
Fab. 2—H. 1L asks : Doos the hair grow after death?
If so, why P~W. says: A cast lron ball 18 fnches
outside diametor, cored out to 12 Inohes, leaving o
shell 8 inches thick, with one hole 134 fnches in di-
ameoter through the shell, Jay in such a position
that it filled with water. The water froee, and
with a loud report the ball was torn in throe
pleces. How many tuns prossure did it take to
tear asunder the ball, and why did it give a report
In bursing?W. J. B. asks: What s the best
method of grinding leger blades for shearing wool-
en cloth?

COMMUNICATIONS RECEIVED.

The Bditor of the SCIENTIFIC ANERICAN ao-
knowledges, with muoh pleasure, the recelpt of or-
iginal papers and oontributions upon the following
subjocts :

On Propelling Yachts, By H.W. H.

On the Birth Rate. By F, Y. Al

On the Fish Jointed Rafl, By F. A, L

On an Ore-Roasting Furnnce, By E. H.

On Talking Ants, By J. 8.

On Rifle Projectiles. By J. M.

On Spiritualism. DBy F. H. R,

On an Invigible Gas Lighter. By E.

On Telegraph Alphabets, By J. W. O,

On the Sagacity of the Partridge. By J. K.

On Mathematical Problems. By ALE, 0,

On Perpetusl Motion, By J. W.

On Small Steam Engines. By E. W.

On Bogine Valves. By L. F,

On Poeumatio Transmission.

On Balloons. Ity W. A, W,

On the Drive Wheel of a Locomotive. By J.AK.

150 enquiries and answens from the followling :

F.A.R-H.—G.G.C.—J.W.C.—J. N.N.—A. M. C,

~J, C.=J. BE. B.=W, J. D.=G. A, B-J. V.M.~

R.D.C—M.F.R—P. P. J.=T. F. & Co.~F.A. G.

B.W.G—C.T.E.

By 8. . D.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear
hould repeat them. If not then published, they
uay conclude that, for good reasons, the Editor de-
lines them. The address of the writer should al-
says be ziven.

Enquiries relating to patents, or to the patenta-
sility of inventiens, assignments, ete.,, will not be

published here. All such questions, wheo initials
uﬂymdmm&mvnm:bembuke&.u
1t would fill half of our paper to print them all;
tut we generally take pleasure in answering brieBy
by mail, if the writer's address is given.

Hundreds of enguiries analogous to the following
are sodt: * Who sells dollar steam engines? Who
makes pens for ruling machines? Who sells sex-
tants and quadrants? Who makes endless chain ¢
Who mnkes & machine for cutting dough into
pieces of similar weight? Who sells hemispheri-
wal anemometers? Who makes blowers suitable
for furnaces for melting fron ?  Who sells nitro-
glycerin? Who sells stercotyping appliances?
Who sells matorinls for decalcomanle, vitrimanie,
and disphanie 7' All sach personal inquiries are
printed, as will be observed, In the cojumn of
“Business and Personal,” which is specinlly set
apart for that purpose, subject to the charge men
tonod at the bhead ofthat column. Almost any
desired information can {n this way be expedi
tiously obtaned,

[OFFICIAL.]

INDEX OF INVENTIONS

ron wmoes
Letters Patont of the United States were
Granted In the Week onding
February 23, 1875,
AND EACH BEARING THAT DATE.
[Those marked (r) are relasued patents, )
Antmal bopple, 3. D. WIBOB. ,..0vve onranrsnris

Bettary, earth, J. C, Bryan, ..o
Battery tor bollers, J. ¥, Dooonw

o 0,154
19,152
. 0 on

Bod bottom, H. B, Hale.......oooviees , 10,183
Bells o stiafts, sttaching, A. A. Bevin, .. . 100,146
Blanket and pantaloons, horee, C, Franke... ..., 10,002
Miind stop, W, A, Clark......oooooer , 100,06
Botler, wash, J. B Camyre.... ... .. cass 160,128
Rotler scale componnd, J. 1. rm- crens 300,000
Muuc A, L. Wikon......, vere 100,014
Boowm, sheer, M. Avderson, . + 160,050
Boof, etc., "" L E. Vau lunlwmn...... Loes 160,002
lu-‘hnulu.a W. &0, M, Hyatl,.,,.., 160,190
Box, spice, J. K. C80p... .0ovovarniney..n, ., 100,157
Hraldiog machine, ¥, W, Huppolsbery 0 160,106
ke ur’. C.Kahler...... ...... L. 10,2

Feientific

Nreweries, cooling floor for, A, nmﬂ......... :
Nrush attachment, fy, G. K. Deekman. ,
Brush for graln cleaners, G, K, Throop,
Drush, shoe, I, &J. A, Joseph,
Duoatle, 1, Mering. .. ooveens
Putter worker, J. L, Koglehart. ..
Buttons, ete,, sttaching, D, Heaton........
Caoutchoue serew mold, G, I, Roborts,

Car axle, mliway, 8. L. Narrison, 1

Car ke, O, C, Olark, .. ooo0 vivane
Car brko, Miner & Femlor,
Car coupling, A. M, Clark. ...
Car coupling, J. M. Clem, ...
Car coupling, W. Cllue, Jr,.
Cur coupling, M, T, Lovell,,
Car coupling, 11, Merlan, ,
Car coupling, J, West.,...... :
Car, dumplng, B, Roborts. .. ..ooovee corviin y
Car lsmp, Hicks & Smith ., hopvRIH
Car, passonger, I, Bridgman, ..o

Carviagos, Jump soat for, X, fuarkey, ...
Oartridge londiog tmplement, b, Burtor

v 100,008
. 100,087
. 100,00
L am
100,19
(LKL
160,00
+ 100,000
180, 040

Unstiog bobhins, mschine for, M. Dimock . 100,00y
Chaln Huk snd ehaln, 8, D, Locke 1 008
Chalr, thittng, D, E. Teal (n),. 5 ya 6,00
ORImEey LoP, I, Beeker, . oovviiniiiom e 10000
Churn, D, C, Dalley,......, N 100, 1
Clock-opornted horse crib, (crﬂ-hln 0 MeMillan, . 100,00
Clothes frame, ', Csweron.......... 19,15
Clothes frame, J. B CRMWIOR. . .....oovvvinrivins 1w,
Clothes frame, A. Wright,.. .......... 100,046
Coal hod, G, Seytang......... .. ’ e 1O, 003
Cont shaper, B, B, Viets,, . 100,948
Cooking stirrer, ¥. M. Rou-!u . 160, a
Corcs, clamp for anchortag, L. B, Re bvn- 1o, 06

Comn cutter, green, W._J. Potter 100,119
Jorn sheller, T, J. Hoover sees aneens 190,100
Corpse-preserving casket, N, llnn-rll ............ 100,15
Cotton seraper, ote,, W
Cuitivator, J. Behel.. chasane
Cultivator, Lasrence & ‘I’hnm:-
Catlery die, W, H, Miller

Dashor flap h-l-nrr J.A hlnr-m e
Dish Gralner, J. A. POX..civcreorerccossvinannse :
Elevator, C, i1, Gulles. .
Elevator, loe, X. Wittmer
Elevators, dumping gage for, J. MeCulloeh, . .... 1., 112
Embroldery stamping, J. MeGavin .. ...ovvvviee 100,118
Englne, steam, J. W, Middleten,.,.. ., 160,218
Engine framo, portable, J. W, Hil 160, 180
Faucer, beer, M, J, Sallivan,
Faucet, measuriog, L. L, De-m!eh Shas
Fertilisiog compound, C. H, lln!hmnn.
Fire arm, revolving, F. W, Hood .. .....
Fire vreape for safes, Hackett & Crounse,

o 100,08
« 180,10
R LAL
. 180,184

Fire extinguisher, G, E. Barker......... cens 100,072
Fire kindler, B, 8. Harrington .. Lo 160,004
Flat tron beater, E D, Dudley............ . 160,011

. 160,004
100,247
« 160,000

Floors for passage of pipes, W, H, (:odney
Floral decorations, body for, C. A, Warren,
Flue oleancr, Kees & Schmld....
Fuel, compound for gns, C. Jenty...
Funuel, ing, I. W. Hosgland
Furnsce, hydrocarbon, H. Napler,..

srmateninn

Furnace, metallurgie, B, Bayliss, . .., . 160,140
Yuroace fire chamber, H, 0. Glimore, o 160,180
Gamo board, M, Eledinger, . ....... . 160,234

Garden sprinkler, P. Muller
Gasengine, P. Vera ...........
Gas from hydrocarbon, H. S,

Gas fuel, compound for, C.Jenty. .. .... covveannen 19,9
Gas In water,abzorbing ammonia, J. M, Beath, ... 153, %8
Gas lighting spparatus, Potter & Thomas, .. 3

Gas meter, J. Radeton .....ccccvvvvvnnnnnss

Gearing, H. L. Gordon. .. ....ccvvvvreninnca

Generator for cooking, cte,, steam, W, Cooper.. 16,165
Gmin cleaners, trash for, G. E. Throop........... 1,28
Graln dryer, J. B. Wheeler (r)......... , 6,300
Gun carnage, N, E. Johaseo.......... . 160,100
Gunpowder, mapufacture of E. Greene - 160 003

Harvesterreel ,G. G. Read..............
Hat brim, carllng, A. Freshficid
Hay loader, F. Marfon.......c.....
Heater, feed water, H. S, Maxim,
Holst, hydrsulie, H. Richmann....
Holsting machine, f. Richmann. ........
Horse blanket and pantaioons, C. Franke,
Horse power, E, J, & J. W, Hoyle..
Horses, hitehing, E, Ohm, .,
Horses, tuterfering boonor.A D. “nlhrook o
Horseshoe, 8, B, Heary.....
Horseshoe magnets, bendiog, J. C. Brn
Horseshoes, naking, W, Horsfall,,

Hose, cogine, T, L. Plerce, .. . ....
Huhs to axles, attaching, D. Dalzell,,
Indexing books, ¥, R, Alderman.,.

......... 160,171

Inkstand, 8. Darlng.......covviiivenane
Kiln and furnaece, drying, Cawthon & Lonmr . 160,004
Ladder, firemen's, P. P, Carnes, o.....oiviivinne... 160,081

«+ 160,000
os 160,007
o e 160,067
oo 160,199

. 160,00
srvess 100,281
100,181, 160,154

Lamp, A, ATbertaon...........
Camp, car, Hicks & Smith..... Fiipease .
Lamp extingulsher, J. W, Wateramn, ...
Land pulverizer, A, Underwood
Landau, C. Thomas...........

Leathor straps, ele,, ﬂnlahlnu. N l' mn
Lightning rods, J. U, Bryan,,
Loom, Davis & Stone.....
Loom, W. V., Gee (r)...
Loom shuttle, ¥, Blanding, .

Lounge, adjusanie reclinlog, K. lhnel- 160,073
Lumber earrier, Pinney & Hasty. . ..... weee 100,000
Magnet, electro, M, A.RICC ..ovv coiiiininrnrnnen 160, 1%
Matin springs to arbors, attaching, W.C, Maypard 140, 109
Ment and vegetable slicer, J, W, Murkiand. .. ..... 160,20
Moat chopper, J, Perkine. .. coooiiiiniiinaine .. 1800

Metal plates, plokling, Gething of al,
Metal, turning tool for, W, Clay......
Milk safe, J, F. PP00)...ccciiieonnisrsnea
Miter machine, D, A, Fisher,
Molding machine, A, Miller., ...
Mower lawn, E, E, Passtnore (r).,
Musical moutliplece, C. G, Conn,
Muslcal strings, Farmer & Balllle, . 10,173
Neck tio shield, B, B Parker,....... . 180,117
Needle blanks, tarning, E. Bauter, .......oo.00. 160,25
Nut lock, B, B, Sayder, Jr.. « we 160,941
Sut wachine, W. Horsfall...... L1001
Ordnance, breechdoading, N, E. Johnsen,, . 160,101
Ordoance, projoctile for, C, Arrlek,......... . 100,011

. 160,178
« 160,161
. 160,27

« 160,090
-« M0
e 6,908
. 160,164

Ore separator, IV, TEeon, ..ooooiains « 160,011
Organ case, J, It, Lomas, « 10218
Organ, reed, L, K, Foller,........ o 160,062
Palnts, gloss compound for, J. B, Tascolt,.,..... 100,068
Paper box, B, D, ¥ Bhelton, ., oo + 160,250
Paper, ete,, protecting rolls of, J, L. )'lrln o 160,178
Papor prrfunllnu machine, I, Hemingray,, . 180,010
Pavomont, Filbert and Hoffman,, ... ......... 180,194
Peg foat, I, LYNAbAD, ..oveviny . « 100,108
Pin, safety, Yorness and Walon........ e 160,018
Pisotonlture, apparatans for, A, Bond. .., I oy 100,060

gmmmn.

Plane, G, L. Weaver. .. cooercniveins PP
Planter row check, G. D, lh'onh .............. :::.:B

nd Breod, . .oviviine SN seRtesusrunes 086
Mow, Dugdale o B

Mow, A, HAMPE oeer ooo
Plow earriage, D, “ l'lnll(on..
Plow, gang, J. D, Hunter, , .
Pocket book, G, Strauss. .. ocoooie
Poker and tangs, combined, I. J, (
Pot 1, A, B, COIGTOve, . covervvviivinines
Prows, T, J, Jonne,.oooeeins
Pross, horleontal hay and cnuon ‘Debnett et ol...

Pross, lover, W, 0. Watson,...... T TI LT 100,141
Printing surface, Friedlsonder and Iloﬂl" veeene 1OLNT
Propellers, blade for screw, J. H, Loftus., 100,212
Pruning implemont, W. T Johoson, .o« 100, 1
Prontog shears, W, I, Johnson, . L, 100,108
Pamp, double, submerged, llnrlvlnk alm Mnn 100,006
Pump, foree, L. J, Kuowles ..o cevenien 160,205
Pump sucker, J. M, Springer. ..., ’ e 100,00
Pump alr chamber, ote,, L, J. Knuwln oo 100,906
"urnps, buckeot for chaln, D, ¥, Stow, ., oo 100,005
Purifer, four and miadiioge, G, W, Drown ... 160,080
Rallway erossing, gato for, 8. Cox.... vernnss 100 108
Rallway, clevated, F. A, Williams 20
Ratlway ratl Jolnt, B, Plekel, . .......00 (LN L
Rallway rall Jolut, D, K, Beeder...ooooiiimionns 180, 0
Rallway switch, P, C. Nrage 160,076
Raliwsy switeh, C. D, Tisdale 100,00
Raflway sawiteh, G, J. Woodrufl, . .. 160, 158
Hallway tracks, repalring, J. Houston.. 1w
Rake, horse hay, B, OWen (f), ...oovviviviniianns LR ]
Refsigerator, J. C. Clark,. 140, (%
Reln holder, O, Osgood, . 160, 0%
Relishing machine, W, u (-ldicll .......... 160,00
1oll for Snishing tubes, G. Matheson, ... .. ...... WO
Roller, land, P. BIyen 8, . ..oooviviivie o« nines wan
Roof, siate, L. Brandt,.... vor DTS
Roving feame, T. Mayor (r). €.an
HufMes, making fluted, T, Ilohjohn .. cee B 0N
Sad fron, J. M. Whiting.. . oo 100,088
Saddle tree, P, B, nonon... ................ e 1O, 1
Safes, fire escape for, Hackett and Crounse....... 10,184
Sash balance, J. Berndt. .. ..oooivinrnrnrsanion oo oo 100,108
Sash holder, F. A. DBattey......... ensssns nnn soseos 10,00%
Saw grinding machine, D, M, Mefford (r).. e B 08
Paw, JiIg, B. J. Weseott......oovnnivinne oe .ee 160,083
Saw mill, G, ¥, Bellows,.... . 1009
Saw mill head bdlock, J. Osgood. L0116
Saw, soroll, J, M., Bengler...coovaiiiiees R LR
$awing machine, seroll, R, Mc(.onm-ll. vasnsavanasd00IRLS

Screw blank mechanism, Bldwell and annlth.... 160,000

Serews, eap for wood, H. T, Blake..... savrssnvsve s H0L M
Separator, graln, W. M, Koppes... . 160,106
Separator, grain, J. H, Locke....... ..... 160,02
Sewing machine clamp, J, G. Powell (r).. . 6,000

. 160,245
160,104

Searasirnnnis

Bhirt, J. Twamloy....vves o«
Shoe brush, I, and J. A, Joseph..... 5 c
Shovel, P, B, Cunningham....... . 190,170
Skate, R. H. Barle........ccooiveenns vednnsennass 100,085
Spindle bearing and |nbr|ﬂuon.J 3! hlone ..... 160,124

Spirits, avoring, M. Grube....ccevvvuiiinsn 100, 008
Spool holder, F. J, Taylor, . ...coucennns e 100,125
Spooling machine, T, A. Mathewson. ... couuerees 160,008
Spring for seats, ete,, J. A, Stevenson . 160,12
Square and bevel, try, Larrison and Leig o 160,100
Steel, reworking, J. N. Lauth....... .. .. 160,200
Stove, heating, C. Noble...., Vassde . 160,07
Sugar cane cutting machine, J. Robe! oo 100,121
Snlky, P. Soule,..... (TSNP SN SR o 160,064
Surgieal instrument, H, L. Stillman. . 160,087
Table, extension, A, &, Bowen..... ATRARCERE A 100,148
Table, folding, I'. Cameron..,........... Seneers ores 160,155
Table, froning, E. B, Lake... .. 160,%08
Table, {roning, T. R. Roland..... . 160,256
Table slide, extension, D, C, Stvey............. eeee 160,063

Teeth, securing pins to artificial, 0. §. Bixby . .. 160,073
Thrashing machine stacker, Kittinger & Kurtz... 160,204
Tin from tin serap, removing, Holllday & Baker,. 160,018

Tobacco, packing, H. Winterwerber........ wesenee 160,085
Tobacco, treating chewing, 5. V. Appledby... 160,138
Tool, Aitting, T. S. Carroll ...oovvveiinnnnnns . 160,159

Toy, sutomaton, D. K. Hatfleld, .
Toy trundle, W, E. Leonard. ...
Toy wind wheel, J, Jamouneau, . -
Transfer sheet, ornamental, 0, J. E, Palm. .

- 180,187
. 160,0m
. 160,019
. 18,2

Transplanting box, P. Eby. ... 160,088
Trap, snimal, I. V. Newsom . 10,118
Trap, fiy, J, C, Sellers, . ........ 160, 004
Umbrells, H, Martin..........oeuvuee 100,214
Umbrells riba, softening, J. Me.\ullﬂ’e. 100,110
Valises, ete,, corner cap for, G. Crouch.... 100,168
Valve, safety, G, H, Crosby ... ......conuvenss 160,167
Valve, steam, J. J, Grant . .......... « 100,162
Vane and pointer, weather, J, . Bryan,, 160,150
Vehtcle spring, J. M. Prossey.......... o 100,29
Vehicle spring side bar, J, Tilton ... . 180,04

Vehicle wheel, J, A, Smith,,
Ventllator for windows, G, Wuner
Violins, chin rest for, C. ¥, Albert. .
Wagon brake, It, J, Kunpp..........

160,240
160,068
160,186
160,205

Washers, cutting out motal, D, Goodnow, Jr 160,015
Washing machine, W, D, and D. M. Croy,... 100,160
Washing machine, F. M, Lochner............ .... 100,211
Washing machine, Minderle and Maschmeyer,... 160,026
Water wheel, W, J. Thompson... ..... 100,128
Weather yane and polater, J, C, Bryan,, 100,158
Windmill, A, and G, Raymond.,....... 160,000
Windmill, G, V. Rounds, .. .... 100,257
Wind wheel, Mix and Jacobs .. ....... ’ 160,219
Wood filling componnd, Dorr and Seyten 160,010
Wooden pins, waking, 8, 8, Eskey...... 10,172
Wreneh pipe, D, Gllbert. ... srrsavsacrssaertassnanas 160,179
EXTENRIONS GRANTED.

31,29 —IxoN Bare Tie, —J J. MeComb,

S1315 —~GuiNpino Caxn Teern.—C, Hardy,
81,82, —~Loow .. ~Jno, Davis,

S0, —Cannranre Wonk Cortan.—M. Soward.

DESIGNS PATENTED,
5,000,500, ~Faren.~H. D, Cone, Stockhridge, Mas,
5,02, —Caxrer.—J. H, Smith, Enfleld, Conn,
8,073108,106, - Canrxrs, 0O, Helnigke, New Utrecht N. Y,
$107t0 8,125, - Canrers.~H, Iorn, East Orange, N, J,
§,12 to 8,10 ~Canrxrs, ~L, G, Malkin, New York city,
8,152 to 8,151 ~Canrers K, J, Ney, Dracut, Mass,
5,152 to 5,109, ~Canrnrs, 11, Nordmann, New York elty,
8,100, —Canrnrs, G, W, Piggott, New York eity,
5,101 —~Wonk 8vaxo,~M, 8, Dunn, Rochester, N, Y,
B162, —Caneny,—~H, ¥, Gootre, Boston, Muasn,
8,108, —~Roo NG Cuarn,—G M, Harwood Troy, N, Y. 2 af,
160, 8065.~GrAne Dinns,~G, W, Lowry, East Cam
hridge, Mass,
5100 —8proox TMXDLYE,~C, Osborne, N, Attloboro’ Mass,
B007 1o 5,171, ~Canrrr, —J, I, 8mith, ¥nneld, Conn,
B 78 —Canent, I, W, Greon, Orange, N, J.
ST to 5,078, < Oanrxr,—J, I, 8mith, Kofleld, Conn,
ST o 8, ~Uanrrer, W, H. 8mith, Knfeld, Conn,
TRADE MARKS REGISTERED.
BT Sreven Fonisn W E, Dunlinm, Fall River, Mass,

JUS, BArth, WY0, ), A, Lelppe, Lancaster, Pa:

[MArcH 27, 1875,

2,00~ Croans. -4, Lowenthal & Co., Cinelnnstt, Oblo,
L2, ~Wanmixo DLue, 8. 8, \'1"’!-

L01, NMaxgPowpen, ~PFlumb & Co, .anumm
2,99, -~ Mosrrny W, ¥, Salmon, Lowell, Masy,
2,080, < Tran, —~Willams & Co., San Franelscs, Oal,
2,950, —Conmnric. A, Deland, New York elty,

2,99, ~Croans.~A. W, Foote, Rrookiyn, ¥, ¥,

2,29, ~Toorn Pawre, —Forster et al., Fhilsdelphia, Py,
2,097, ~Craans, ~Goldemith ot o, , Cloelnnstl, Ohle,
2,090, - PoOKRT STOVE <AL P, Houston, Washington, D.¢,
229, HTRAM Bxoainn, #1ro,—V, Manger, New York sity,
2,00 —~Corrox Puese —Mra T,. €, Nishet, Macon, Us.
2,9 ~Parxr on © nn' l-' W T\hhlo Chester, P,

NOHEDULE OF I'A'l'lﬂ'l' FEES,

Ou eneh Caveat.....
On each Trade mark. . a .

i 923
On 0llag ench .pplluuon for n l‘oual o M. ....1.
On tssuing each origiual Petent........ocouvviness 90

On appesl to Examinors-in-Chlef. ..., R
On sppeal to O | of | 520
On applieation for Relssne. ... ...oiu 830
On Allag » Disclalmer........ snsssssnve Y

On sn applieation for Design (3% y-n)
On applioation for Design (7 yoars), ...
On spplication for Deslgn (14 yoars), ..

CANADIAN PATENTS.
LisT or PATENTS GRANTED IN CANADA,

FeEnruany 26 to 27, 1875

A% K. N, Aydon, Wandsworth, England, e aof. -
provementa in seiting, ete. Feb, %, 148,

4,01, ~Wm, Johnson of al., Montreal, P. Q. Plane bon
sdjostments, Fel, 36, 1875,
AR, M, Converse et al., Waterioo, P. Q. Pied
and seone apparatus, Feb, 30, 188, .
et —J. N, Tison, Montreal, P, ., Window fastener.
Feb, M, 1875,

L8P, Reandry «f al., Ottaws, Ont. Motor, Feb. ¥,
(LN N

L0, J. Dewe, Ottawa, Ont,
Feb, 27, 183,

L% N, J. Young, Lansdowne, Out,
Yob, 4, 1835,

47 —J. B, Brown, Stanstead, P, Q. MIIX coollng ap-
paratus,  Feb, 27, 1578,

4,183, 8, T, Lamb, New Albany, Ind., U. 8. Xut lock
and waslier. Feob, 27, 1835,

440, -5, L, Cyocker, Taunton, Mass,, U, 8. Smalting ans
refining copper ores, ole, Feb, 35, 185,

4, 40.—L, Miers et al,, Lynden, Ont, TForseshoe ma
ching, Feb, 7, 187,

4,411, Eaton, Montreal, P. Q. Freight car, Feb
2, 185, .

l.;_ﬂ.—l.. A. Frigon, Montreal, P, Q. Spring bed. Feb

7. 1875,

"‘?'_D' R. Winnett, Loodon, Ont, Ol stlll, Feb, 21

1575,

Mall or despateh bag.
Hay loader

Advertisements.

Bock Page - -« « « - « $1.00 a line.
Innido Page « = = « = « 75 cents u line.

Engravings may head advertisements at the same rate

tisements must be received at publication office o
W?meuwmmm

LOCAL AGENTS WAITBD'

To ean- for the MaxTy.

‘:a --d -du%a:lc h:.n:ruﬂ e '%
t_lg(l.l!::'::n c.ogunn “J ln the Uuud States ud
ferests we offera h-he-

PREFERRED. uumumhnrr‘;-mm”"w
lnmnhu o8

cop!
appilea toa to A('Sﬂ) B
? x 4579, grk !50'. New \’oﬂ

SCROLL SAWS,

THE CHEAPEST AND BEST m USE.
BICKFORD'S PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS F AGI N, AGENT, CINTI,O.
Send for clrenlars,

Larvayerrx, Ind., June 16, 1§83,
Lewis Fagin—Dear Sir: I am using oue of your
scroll Saws, and we like it very much; we think we can
beat any of thelr Ligh priced saws for true and smnooth
work "lease send me one Doz, 14 (nch SA'I. mostly
the widest not over ) inch, and all of hem
thick. Hond by Express C_ 0. D lmmn&lnexl‘y 110
yours, N.

gti IDE TO i‘.'i.‘; “u‘?‘a".%:'d%‘n."’:;-”zﬁ
lonce.
llu welsbt in mla ﬂl.‘cwlul e tonner xpor
5‘(‘5&'" o‘- y“l:mu* 51&118 l?rlo. rnnuﬁlmu
!E:AC’NBY PROPERTY FO FOR SALE-TO CLOSE

n'“gnm for n mwﬁ

upon the un

N lll lll'

!’". ll‘. of WO

 MERSON &TAmDulanhm

E and
eonulnlnl - :ﬁﬂm msrﬂu seat J‘""

‘o KEY FASTENEB

1‘hom t simplo an wrm
w enlu,: Ear by’&u ’ oF B .
5. T. PW

IOR BALE—A Vllunblo Plhnt

Fon SALE OR TO LET, ata n-fm‘llr
& M
‘“nn commodions Facto “h .t”o' i~ S

Storlen and ih-ommn.wf'h or wi wnﬂloul
particn

Maln Shaftiug. Yor
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MARcH 27, 1875.]

M:DDLINOB PURIP’II{R mu ﬂAl.E-P-(enl

18,7, 'AIII covcrln one
" mhlul on; t-
orn nged onrmﬂ‘mu‘ul o
lll(:otbﬂ lu nm alring all tme.
" WILRO N Warsaw, T
s e F
g., " wll he reco! Ql

MACHINERY,
'"{ A 0y aanter, OEP.{W." |-ml‘l'l|'l|(|' ration of (he
hx"t:."' 333 Sorines

m for

onday, Mareh
or Steam FPamping Maohinery
Hons nt wlu\t In 2 hours,

ol Hialn Il uunco 1, Int
mﬂvor Pty olevnlo‘n of o &\:rounu Thrs,
W “TAUI’F Mayor

DI&C-ATU’]{

Agricultaral Works

Forxr Sale.

3 ACRES OROU\D— COMMODIOUS NUILDINGS—ALL
mncmm “:mm ‘/«“Sllﬁl\"ﬁ:'n"&v“ W
B S B i ok LA, ¥ b

L. BURROWS, Seo'y, Decatur, 11,
NEW Strawborries, and the New Extra Early

Peaches. Alexander, Amsden's Juno, Beatrice—

Louf nd | tweniy 1&-7 New very early or very iate
»OTtS, \B ha' ‘rlua. I)mn Live Catalogues No,
., lnd A, 35 sorts oA Warden or Flower

‘““vf"’Mx dif:’ olony Narserics, and So
Jolony Nurse

Warehouso, Plymonth, Mass, Katablianed 18 "
NEW & SECOND-HAND,

Send for Clronlar. CHANPLACE
3 & CO,, 108 Roade N1, New York,

'BLAKE'S PATENT
Stone and Ore Breaker

Cruahios all bard and brmle substancos to

MACHINER

g-y m-‘w A oo any Kind of
TONR for RoAns d tor CoXb
Address  BLAK d’umuz RGOS

New llnvnnA Lonn.
LET—Room with l;om‘r near Dopot, and within 3

T%wn of New York mil,  Add .
Diaghem, Con, 0 r\-u- Box m_llr-

Shapley Euame

Baumlchupat (‘un

l!l- le
fcl‘ -mnn'd arst
ehnln cverym t. Send

;01:1 Cataloguo wilh testimo-
“’ood \Vork'

TUI-I.Y & WILDE,
20 Platt St, N. Y

INTER-STATE

[ndustrial Exposition.

CHICAGO, 1875.

Wil Open September Sth and COlose
October Oth,
Al MANUFAUI‘UBBRU, ARTISANS,
and INVENTORS
Wishiog to bring thelr products befere the

GREAT WESTERN PUBLIC

should not fall to be represented.
NO CHARGE
FOR SPACE OR POWER.

Terms liberal to exhibitors and facilities first
class in all respects.
Applications received at any time,
and further information, apply to
JOHIN F. REYNOLDS,
Secretary.

READY ﬂOOFING

g exp FOR St\.irl"/\hDC
fi 'i_ 2.00G6000 ssfim

For blanks

HE EDGE TOOL MAKER.
kie, Practica! Edge Tool Maker

By Altken Wel-
A new work, on

the ral treatment, fo and tempering of Steel
for Tool :l.xm inckanaiths, Miliers, achiniscs,
ul ‘I'ool $ore tuformation to those already

lnulnnble belr 1o those uot yet instructed

llw the Niade Printing and Paper Co,,
;:“:‘0. ‘““‘ﬂby $e lhrlrd l:\ lf bllshers to any

sddress, Toledo, O ..l 5.
PLANING AND MATCHING

BENTEL MARGEDANT & CO.
HMAMILTON, OHIO.
tor Catalogue and Price Lastl .

ACHINERY .—Manufucturers of Wood-Work
and Labor-Saving Machinery of all kinds sulta

1 ter » and Joloer's Wor un requested to
send [llastrated Catalogues, pricos, &c.,
R. R. SMELL] & €O, llrh'-mn Qurrn-uud

VALUADLE PATI’\T FOR BALE Hll(
several Slates—00, to WO per cent cloar profits
off in Honlhlj lostalments and part of pro-

Agents wanted
Mul 177, Hoboken, N, J
] -llm DECALCOMANIA
m-l.'\uu.- with fal) (netr

Aetrad. oo e e
19 o t

L..‘hl paiating

S~ Gewm (hewnas for ¢ for Movatn, Ageats
-..:Ju;...ll rA"vVAtn n»u--,\ w York

[T —

Feientific

Awerican,

205

BUCKET -PLUNCER

Manufactored by Valley Machine Co., Easthampton, Mass.

PATENT MACHINIST'S TOOLS

llrdnrﬂl Price

lbrl lmu Dun- LN to B DN sesdas AW
e N e .;1’1 (1]
1" Bteel * A N - S 0w
100 e P (LU M 1500
Iron & )‘(N‘l ( larmps, Die Dogs, Clamp Pows, V1ot latipe,

|
Expanding \llllll“(‘l. ‘&c Lt;eml lurl«u ot Price List to
south Norw alk, Conn.

- & Matc

Mnnldlnk. Re- lul ng and Tenonlng Machines, &
Saws and General W, god \‘\'olklu Mfchlmtrly .
JOHN B. SCHENCK'S SONH { lmnvnn X

Send for Cataloguo. 118 Liborty Bt.. N. Y. City

PATENT

nsd Mold:nirv.ch nes, Gray and Wood's Planers, Ell

4 and other wood. working mac: ncry.
b.A. QOD'S MACHINE CO., "l lefrly‘Bl )
Send for Clroulars, ote. 67 Budbury 8t., uouon.

LUDLOW VALVES.

FRED. STONE & CO.. 3 Park Place, New York,
THE IMPROVED

:INIAGARA STEAM PUMP,

98 to 91 Pearl St., Brookiyn, N.Y.
Manufactured solely ny

Hubbard & Aller.

ENGINES AXD BOILERS,
Pulleys,Shafting and Hangers
a Specialty.

MACHINERY.
IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, HELTING, &
&c. Send for Illustrated Catalogue and Price List.
GEORGE PLACE & CO.,

121 Chambers & 108 Reado Sta., N, Y, City

T.‘EE BEST PLOW IN THE WORLD.
White's Combination Plow now in use, t-ﬂ! adapted to
all Kinds of sofl. Appiy to M. ¥, WHITE,
Cumeta, (u-(o ° Tetss

N. F. BURNHAW'S
TUEBINE

Water Wheel.

oA u’v. Anlpul
Yllce, Wash-

ngton, D, C proved (o be
the best. 19 sz nade. Prices
lawrr lhnn any Orst class Wheel,

"atuphilet fro
. V. DURNHAM, Yoxx, Pa.

GLASS LIOL LDS, for Fruit Jars, Lamps
Rottles, Ink Stands, ete., made by H.BROOKE
15 years Con. WmiTE and C ENTRE ST8., N. ¥, For suy
mln new in glass, you will require a mould (or dle).
ARTIOCULAE ATTEXTION pald to MOULDS for
IN \'E\TORS Send model or drawing ; Inclose atamp,

Seeds and Bulbs.

LLUSTRATED SPRING CATALOGUE

FOR 1535
NOW READY

sent, with a specimen copy of The American Garden
s new luuu‘:xa! Journal of Garden Art, edited h,'

H . 0B Tecelpt of ten cents
JNNE IO l‘} ACH, SON & CO,, Seedsmen
0 hmnn s, llruﬂll)n N.Y
luuluy Costa NOTHING to try It Particula »
FREE, P. O, VICKERY & CU,, Augusts, Me
‘Nr G west "o send for 20 page MARYLAND
hy 0 farm catalogue S ; ounty
A ith every town, vn\l river, school, church, illl,
2"“:- chei ¥. MANCHA, Esston, Md

A WEEK to Mals l\]h rrnma Agenta, In ther

57 Alwanys Frosh --J Ih-lhlblr. -3
DEX CALENDAN, wmtalos :la- 1I|»H\~
f Ve ahle llm..r and Grass Seods,
sl every Ganden I:,uI-Il.,
\llllrdl Address
F I . Phulladeiphia, Pa

"PES T Cent In Fual
t FELT CEMENT, AND PAINT FOR

ROOFS (s the Lest In the market,
Asbestos Felting Co.
8"‘*-3‘)'.! Front St., N. Y,

Useful and Rare Chemicals,

1. A cheap Mocllage, suitable for pastiog Labels on
h!u- Tin Cans, Wor \n.n and Stone
¥ he Soluble Glass' L quid and Jelly for Soap, Ce

Artificial Stone, Palnt and Fireproofing Woc
Hydrofiuoric and White Acids, for Etchln,

fkel Mating Mclnhh Halta, Anodes,

)L’l( ('()\'uici'\(fluu BOILERS AND
¥

)rol
ﬁuu‘e &c

anufsciurers' Articles, Manganese highest
u:un‘ulrl.:l‘ln Oxides of Cobalt, Ursntam, Tia, Copper,
\numua B, muth, Nickel, Alumisum, Loadstone
Marbie and Glass Putty, loha Fluarspar, finest
(nullu Tale, Asbastos, Yehow Cadmiuvm
FEU( 'll'rw.nu.lm & CO.,
W FULTON AT., NEW YORK

lll'l

Yearty 4o Ageats, & Bew articles snd
12400--“&&0--&—&::

l1[0(101 lungmce.

Complete sets of

Castln%s

for making s

Mode) Stoam Engines 134
ditio 2 In, bore, 410, nln.\r price ﬂu Mmoo -l)ln Al out,
Catalogue of Bimall Tools and Materials free,

in. bore, 8 In, stroke, price §4;

lt(ll)li\ll)\'& WIGHTMAN, @ Cormnhil), Boston, Mass,

adies at Home

nd M n who have other business, wanted as agents,
Novel plans, plessant work, Goon Pay. send J-cont
-lnmn or particulars, Tux Guarmo CoMpaxY, J‘)~|X

‘nk Place, New \urk

GEO. W. READ & 0O.,

STEAM BAND SAW
AND VENEER-CUTTING MILL,
186 to 200 LEWIS 8T,, foot 5th & 6th Sta,, K. B, N.Y
Always on hand, FULL §TOCK of SEASONKD

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK ! The GREATESNT
VARIETY ! The Lowest Prices!

g" Enclose Stamp for Catalogue and Price-List,
ers by mafi promptly and falthfully executed,

.\ ASON’'S PAT'T FRICTION CLUTCHES
l are manufactored hr Volney W, )'r & Co.,

vidence, B. L. _Agents, L. B, BHOOKS, ) CIiff street,
New York; TAPLIN. RIC l» & CO., Akron, Ohlo.

Sond for elrcular um; price lnt

WL sell 100 at Jow prices,
to Philadelphia Hydraulic Waorks, Evellns st,, Phila,, Pa

STEEL CASTINGS.

Solld and Homogenoous, Guaranteed tenaile strength, 25
tuns to square inch, An invaluable substitute tor expen.
sive forgings, or for Cast !mn rtqulrink great streagth,
Sond for cirenlar and price st

Phfladelphia, L a.

M HAFFI: STEEL €0.. Evelina St.,
FIRST & PRYIBIL,

MANTFYACTURKERS OF

BandSawMachines | g

for all sawing purposes, Im.
rtant results talned In
AND SLITTING Saws, Man.
ufacture most all other Wood
Working Machinery, for Fur-
niture partieularly : also make
the mist perfect Saw Set of
all, and have a large stock of
best French Band Saw Blades
§ end for a Catalogue to

461 to 467 W, 40th St., New York Clty.

Niagara Steam Pump.
CHAS, B, HARDICK,
28 Adams St., Brooklyn, N, Y

Stone Channeling
oR

Quarrying Machine,

PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES

WARDWELL

AND DIMENSIONS IN KINDS OF
QUARIIES,

STEAM STONE CUTTER 00, RUTLAND, VT,

SOLE PROPRIETONS AND MANUFACTURENRS,

"LDLUQRMQ \ ok rling T Bonad | e

ALL

rieet, mast slmple
Rett e, A8 regeont
. & wr s writes wild
of Lhe pon, ad 100 wards per minvie.  The voen
o bonrs A0k At Prioe, by mall 30 Oss,  Agenis wansed
10 B Beventh Buress. Phiia. Pa

pioyed ohe
_\dlreas Y. W.EVAXS & €O

\ 1 COTT LA l’ll} 5, Inv I|nwm Hake and Hoe Handles,
ILLs, Mt :uhmll M., N.Y.

olll ABLE STEAM E \(-L\h COMBIN
tog the maxtmum of effe I(.t( -lunhlmy and econ
omy, with the minlmum of welght apd price rm, .n

widely and favorably known, more than 1, q.
uu“ )‘\.ll warrantod satiafactory or no sale )escrt '.

clrculare sent (-n u( plication ddress
THRJ

HOADLEY o, lAtnnce. Mass.

PUORTABLE ENGINES,
o omp ylete with Boller, Engine, Grates,
Smoke Bonnet, ¥V cad 1° ump, Water
#, Steam Canyr, Rafety Valve,
Blow.off Cock and Judson Govermor

Chopswith Bezlagentins atooat.

8000 TIL P, 80
30000| By i e
000 32 ¢ LM

15 1, P, 80000,

FOOS & JAYNE,

100 Liberty St., Now Vork.

DIES glor, cutting  busiae

all sizes, Alw

STENCIL s o SR 25

ells and Key Checks, with which young men aré makin
from $5 to %0 a dn{ Send for Catalogue and samples.
5. M. RPENCER, 117 Hanover 5t., Boston, Mass,

ok

E. M, MAYO'S PATEN
g Send for Inu-lmlnlz(l;!nl?l""( ;:'(Igr!nll

7000 INUSE

BLAKE's sTeam PUMPS

FOREVERY POSSIBLE DUTY

5E0.F. BLAKE MFG C0.79%81 LIBERTY STAY

CAUSEWAY & FRIEND STS.BOSTON.
50 CANALST. CHICAGO.
SEHD FOR WAL STRATED CRTALSGUT

GLE & BARREL MACHINERY
EVART'S IMP, HF.\D[\(. AND EHINGLE BAW
BTAVE CUTTEES, JOINTERS, EQUALIZERS, ANI
HEADING TURNERS

BAILEY GAUGE LATHE—For turning all xmdl hnn
dies and Cabinet work. Bimplest and beat In
manufactare a full line o Wood nnd Iron Wovhlny

Machinery, t:lu:nm aninn Addre
Lu‘ & VAIL, Lockport, N

AGENTS WANTED.

Men or women. $34 a week: Proof
furnished. Business pleasantand honae-
By, able with no risks. A 16 page circulas
¢ andValuable Samvles frec. S5 A postal-
=g card on which 10 send your address
’9 costs but ope cent . Write at once to
F. M. REED, 87t sT., NEW YORK.

QOD-WORKING MACHINERY GEN.

enlly, Specialties, Woodworth Planers and Rich
ardson s Patent Improved Tenon )hrbln:
Central, com:r Union St., Wo

WITHERBY BLGG & KiCH, HARDSON
For the Best and
Uncmg e-t sddress THE ('}fl_’;

PARFER PRESS CO.,
DROP PRESSES. Hmm.m«v Coxx
T 3 week and expenses lo all. Articles
0 90 new, staple a8 flour. Samples free. C. M
0 LININGTON & BEO., N. ¥, of Chicago.

THE LEHIGH VALLEY
‘T J'] 3

J’:[3'11‘.1118111 Wheel Co,

WEISSPORT, PA.,
Manufscturersof
Emery Wheels under a
new patent.

Send for circular,

| FORTUNE Ji.is: 2 auridas

GTI“\(IL .\\D STAMP WORKS, mn(mou lld

| 1oy WhkOUaHI
1} e on

F-'/ 2mSs & GIPPERS
HE Union Iron Mills, Pittsburgh, Pa

The attention of Engineers and \n- hitects te calle
to our (mproved Wrought 3
'l"‘ltd 10 whi

ich Bave pr L
mr,-de of ma acturipg, are entirely avo ided. We are pre
sared to furnish all sizes at terms s fave rable as can be
obtained elsewhere. For descriptive lthograph address
Carpegte. Klomas & Co.. Unlon Lron Mills, Prrtsdurgh.i's

The Toll-Gate ! B mctre e o

3
tofind! Address withstamp. E.C. ABBEY, Buffalo, R

TONE SAWING MACHINERY.

M T, ALSO, HAND AND STEAM

k DERRICKS & TRAVELLERS,

THOMAS ROSS,
" THE FRANZ & POPE

Knitting Machine Co.,

g become the proprietors of patents for Kitting
Machines, granted to Witirax Fuaxz and Wittiax
Pors, and secured by Letters Patent of the dates and
numbers following, to wit: No, 885,007, bearing date the
rd day of March, A D, 180; also No
date the lat day of Feb vnar} \ .,

RUTLAND, VI

. &35, bearing
\“‘ also No. BN,
A. D, 18%0;
of May. A D ‘lw'.\-‘.
Ixh day of July, A. D.,
te the X\.. day of Febroe

r the nane of Dana Bick
som, are infringements
. U' prosecute all In-

N
. Fobruary s, 155

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufac turers of the Blalsdell Patent Upright Drills and
..nu r fArst-class Mechanic's Tools.

Rroyavs,

I a l Can make 83 a day In their own clty or town,
( les Address Ervis M'r'a Co., Waltham, Mass,

MAGNETS—Permanent Steel xAEnm

of any form or sire, made to order by ¥. C. REACH
& CO,, 20 Broadway, New York, Makers of the celo-
brated’ Tom Thumbd 'and Miniature Telegraph Instra-
meuts,

"EVERY MAN HIS OWN GLAZIER.

L m s

The Universal Glass Cutter, the best made ; sent by mu
for 3 cents. Extra tnducements offered 1o Agents and
Dealers.  Agents wanted everywhere. Address

B L }L}.h HER, % Fast Wvu Now York

A FOLOEY NARTEST VOR A .Jkl’.‘sn

Sharpeaer s perfection ; iatest and best selling tnv:
out; rkoufe:h dred; seat C. O, D, or %
sample x'"‘“l. nlahed, with circular, by mall, lv

YLETCHER. % Bast way, Sew York
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Advertisements.
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[~ R
anm- at the same rate
por line, by meansrement, as the lctter press.  Ad-
* pertisements must be recelvad at publication offee as
carty os Friday morning to appear {n next tssue,
S————————
UG R R S TANNATE OF SODA polLER
Soale Proventive has boon (n use for olght yoars
Nex e nugual'find approval of -1ﬁm\| number o

L apgineers and selentiie men, Tho makers elafm
:D.l'l'ml uRS'm; praparation for the prevention and ro
o
pou

e
s
.
“
l’l
e
38
»
s
s |
¢ 4

of seale over offored (o (he pibiie, 85 cents por
+ Send far hool on ** Boller worwustation, 't
JOR, @, BOUEEN & CO,, Madlson, Ind,

\-"«'ﬁfkh—smmn Lathe; 9 1. Maner: @ to 10 ft,
torfog Mill; Drill and Pross: Maohinist's Tools of
sl kinds, A, G, LANGFOND, Disok VMawk, Colomdo,

The Improvement in Fulling Stocks
oan be stinched 1o any falllng haimors now In e, 1
IR, 2 R JE LA 628 2Rl FOF
T, wadross FULLING xhh._u.(_v.. f‘!ﬂ-*!ﬁ!em"- Y

4 sraons are eantioned 1o take no asslgnment of, or
ln;u his whatsoover under Letters Patent, for an im

\ ' nning Gear for Vehicios, (ssned by the
. 0 1o 455 dared My THh, 1874, from
b, ns the sald Patent is the exclusive

eter I, Cun

VERNON GO . LAWRE N

aperty e copartnership,
property of the Bad oo TR AN & COMPANY.
Bethiehom, Pa., Peb, B, 150,
~
TEAM GOVER N(O
A ST IN J
\DDR £55 MUNTOON GO
ASSIGNEE'S SALE.
ASSIGNEER'S SALE of Machinista' Tools at
AUCTION, at Eochester, New York,
MARCH m, 1495, culn.ulnr'-»v Lathes, Drills,
GEANR Cutting Machines, Fulleys, &¢,, &o. Send
POSTAL Card for Clrenlsr, stating torms, to W. R,
CAULKINS, ”‘:‘ﬁ""i"‘- T
N 1 Powoers Biock, Hoohester. N, Y,
o GEO. ¥ MORSE, Assignoe.

Portable & Statlonary Bogines & Bollers,a
2d halld half of Original Cont,
DINGHAM & RICH, Ol Clty, Pa,

™ CAUTTON = I'Ae pudiic are heryby cavtionet a

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS (mil ecolors), ROOFING PAINT.
CEMENTHS, &c., propared ready for use, Send (or Pamphiets, Price-114ts, &¢, Liberal Indocements to dealers.

gainst purchasing or unn"-'z;';.wurmhfﬂ' IAe abore or

h purposes, purportis g to conteln ANRENTON, uniess they bear owr name an

Patentee and Sole Manumeturer, |} W JOHNS, 87 Maiden Lane, N. Y.

EarAurionen 1558,
AXD LEVER

I‘Alﬂ'l;l
REGULATORS GAGE COCKSA,
MURRILL & KEIZER, 44 Holllday St,, Balt.

O, IIENRY HALL & Q0O,, 8 Cortlandt 8¢,, N. Y. City.

THE PULSOMETER.

The slmplest, most durabile and oflective
Brnan Fusr now (n use, Wil pamp pritty
or mddy water without wear or lns'ur, (1
1te parts. It cannot get ot of order,

Branch Depotn
11 Pemberton Sguare, Noston, Mass,
1805 Market 5, Pitindelphia, I'a
5 Wells 5t Uhlcago, LI

-

ycelsiop Do Your Own Printing
Prons for eands, Jabels, onvelopea

Portable 39 argor slzon forlurge wu'rk.

o w4 Mon do thelr printing and

advoertisiy avomoney and Incrense

trade, A our Printing, dolight

fulpastimo for spare houre, BOYS

have groat fun and make money fast
atprinting, Send two stamps for full

P“h1n“ng’ catnloguo presscs type eto, to the Mfra
€88€° KELSKY & CO, Moridon, Conn,

JMI'UR'I‘AN'I‘ FOR ALL LARGE CORPO-

RATIONS AxD MANUFACTURING CONCERNM, —
verk's Watchman's Thme Detectoar, capabie of
controlling, with the utmost accuracy, the motion of s
watchman or trolman, as the same roaches difforent
stations of his beat. Nend for a Clreular,

. TERK, P, 1’. Box 1,057, Rewton, Mass,
! B —This detoctor 18 covered by two lf.ﬂ.’!'-lrnu.
Partlos using or selling theso Instruments without su.
thority from we will he doalt with acconding to law.

= NOYE'S

Mill FurnishingWorks

§Y§§§§9§5§§
TO LUMBERMEN.
$100.00 IN GOLD.

In tho Great Natlonnl Sawing Contest, held at Cineln-
natl, Sopt, 187, The 100.00 Gold Fyee, First Prize Siteer
Medul for the Dest Circular Saw, and First Prize Stiver
Medul for the Best Oross-Cut Sme, also the (wo Firet
Prize Nedols for the Best Sao Swage and Oroas- Cut S
Atiochment, !-’rrr all u;lriilnl l'l,\ MERSON, FORD
& 00, ol Beaver Fally, Pa.

Thelr Damascus Tempered Raws, comprising thelr Ce)-
ehrted Patent Inserted Toothed Planer, Clipper and
Flange, slso thelr superior Solid Toothed Saws of every
desoription, are taking the lead all over the United States
and Canada. 32~ Clrculars, Prico Lista, and Special
Terms to dealers and large consumers, will bo furnished
free, on application; also, directions for hanging and
renning Saws,

PATEND

OLD ROLLED
SHAFTING.

Tho fact that this gn:run{‘ has 75 per cent gresier
sirength, s finer finish, snd is truer {0 gage, moul::I
other in use, readers it undonbtedly the most econ
We are also the sole manufacturers of the
Corsaxs® Par, Corpiixe, and furnish Mlmmu
ele., of the most approved styiles. Price list on
epplication to JONES & LAUGHLINE
Try Street, 3nd and rd Avenues, Pittaburgh,
£ Stocks of this Shafting In store and for sale b
FULLER, DANA, & FITZ, Boston, Mass.
BO. PLACE & CO., 121 Chiimbery sireet, X. Y.
EBCE & WHALING Miiwaukee, Wis.
T EARLY 100 IN USE— BUFFALO PONY
PLANERS, WIll earn {tself and pay expenses of
runping 1o eight days. Frice from $10 and upwards
cach. Also, small Pony Planers and Matohers, sud Plan-
fng Machine Knives, Recommended s superiorand extra
iu quality. Clrcaiars free. GEO. PAEN, Baffalo, N.Y,

T PAYS! IT PATS!

WHAT PAYSD
RRead ¢ See

Every business man admits the necessity of asdvertising.
All who have tried it know the advantages and profit of
#0 doing, Boatitisnotalli who sdveriise that do {tadvan-
tageously, and In the most effective manner, to derive the
greatost benefit for thefr money. As a rule, it 1s the best
economsy o advertise what one has to sell or wishes to
purchase, in papers haviog the largest clrculation among
that class of persons Ukely to Lo Interested (n the artlcle,
Partles having Manafacturing Establistiments to sell or
lease, or who wish Estimates made for Constructing
Bridges, Dama, Iron Balldings, Purnaces, Heatlng Appa-
ratus, Stesin Engines, Boliers, Wood and lron Working
Mackipery, Agricultoral [mplements, or Contracts for
Engtoeeriag Works of all kinds, will Snd thst It pays to
sdvertise I the SCIENTIFIO ANERICAN,

The value of the ECIENTIFIC AMERICAY 25 &1 adver-
tising medium t be over-estimated. It goes inuto all
the machine and workshops in the country, and 1s taken
st the principal Hbraries and resding rooms (u the United
Stalés and Earope.

A bosiness man wanta something more than to sco Lils
sdverthwment in a printed newspaper He wants clrcols-
tion, If 1 Is worth 35 centa per lne 1o ndvertise (n a pa.
per of threo thousand cirealation, It Is worth $3.75 pe,
line 1o sdvertise in one of forty-Ove thousand.,

Wo lovite the attestion of those who wish tomake thelr
busioess known, (0 the anuesed rates;

Bock Page, = « S1.00n llnn]
Toside Puge, « - = 0 0 Hue
Busluess and Personol, 1,00 u line
Eagraviogs tmay bead sdvertisements st the same rate
Per line, by measuretiest, a4 the Joiter press. Adver-
Mements wust be received at the publicstion office se
carly ss Vriday mornlng L0 appesr i pext lssoe,
17 nnyiiiag Is wasted fn the mechanical line, sdvertise
n;r‘n ll:m;a AMERICAN,
oue & patent or mackinery 1o sell, ady
s ~xdy ry sdyertise In the

Munn & Co.,

37 Park Row, New York.

Eastu
Illlll’ﬂu!.

are the largest (o the United States. They make Burr
Millst , Portable Milly, Smut Machines, Kers, )I?l
Picks, Water Wheels, Pulleys and Gearing, speclally
alapted to four miils, Send for uuloqo.

J. T. NOYE & SON, Buftalo, N, Y.

CHEMIST thorough and practical, wanted by
3 A Uorporation, to act as Rnrrrln(cnd-
ent of a large Chemioal Works, where he would have an
asslstant chemist in Laboratory subject to himand the em-
joyment and dlnchnn\c of man, and be held responsible
}ur tholr well doing, Must b able to furnish reforencos
of practioal ability and of vnergetic and good charotor,
Address: ACIDS, Box 141, PO, Nete York, stating
alary expected and full narl‘cullrm

OTIS’ machinery
NMachinery.

OTIS, BROS, & CO
No. 34S BROADWAY, NEW YORK.

PLANERS

ENGINE LATHES or Price List,

STEEL A?R“ﬁll,\ll(.‘ﬂ)\ L

Of superior quality, sultable for
mining and holsting purposes, in.
clined  planes, transmission of
§ poweretc. Also Galvanized Char-
4 conland B B for Ships' Itigeing,
Susponsion Bridges, Derrick Guys,
Verry Ropes, &0,

A large stook constantly on hand,
from which any desirod lengths are
cut,

JOHN W, MABON & CO,,
41 Broadwny, Now York.

ICK'S ENCYCLOPEDIA OF 6,422

1 REURIFTS AND PROCEESES, Price §5. Sent
free of postage, Specimen Index malied froe,

DICK & I-'h’l.(-l.ll.\l 1, Publishers, 14 Ann 8t,, YN,

The Most Powerful, and the Only Tight

BUY A Ehutting, Good Part Gate Turbine ever

made,  Price of small wheels to suit

tho times. Send addross Lo

WAIN L /}!;n]l}l(:'h nﬁtk\l:»_:}. IMNII-..

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W, B Peawenw, V. P ). M. Avian, Press
1. B, Prxzcx, Ses
nanrTrronp, Coxx.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Groone Variable Cut-Off Kngine; Lowe s
Patent Tubular and Floo Bollers; Plain Siide Valve Sta-
tlonary, Holsting, and Portable Engines, Dollers of il
kinds, Steam Fumps, Mill Gearing, Shafting, &c., 811k,
Tow Oakum, B nr. tope, Flax,and lomp S(nehlncry,
Agents for the New Haven Manufacturing Co.'s Machin-
Ist's Tools; for Judson's Governors and Stop-Valves;
Sturtevant Blowers; and Differentisl Pulley-Blocks,
WAREROOMS, 10 BARCLAY ST, NEW YORK
WORES PATERSON. NEW JERSEY

ITCHING AND DRAINAGE MACHINES
furnished at a moderate cost, cutting ditches of any
desired width and depth in ground froe from stumps and
rocks, Machines worked by from fonr to six horses, and
two men will do the labor of 0ty men & day at loast,
State and County Rights for Sale, dress
RANDOLPH BROTHERS,

. DRILLS &¢, Send f
NEW HAVEN MANU (,\C'l‘ RING CO,,
Now Haven. Conn.

111 Broadway, New York City,

Is = rotary Qe _which
grow dull, THE TAN

Jtry and

Address

The TANITE EMERY W

Lk

runs a mile In a minute, and whose cutting points never

ITE COMPANY publish monthly s first-class Mechans
Journal, called The Emery (.‘lrlndm-p which s hﬂu’;ed in Evglish, ey
and Freneh, and which is the best adyerts

HE TAxITE COMPANY manufacture the most uniforms and rellable Em
gbc&u ever ?Adr&;nd u‘:hcorluuz_uy gtt(x;l:sdup noyelties in Eme
achinery. For ey eels, Emery tders, Dismond Tools, -
Emery Planers, Suction Fans, Davis’ Speed Indicators, &ec. - i

THE)TANITE CO.,

STROUDSBURG, MONROE CO., PA | N

Mumn & Co’s Patent Offices.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENTY-EIGHT YEARS EXPERIENCA.

MORE PATEN'I‘-H_M\:: béen secured through
this ageney, at home and abroad, than through any other In

the world.
They employ as thelr asslatants a corps of the most ex-

perienced men as examiners, specification writers, and
draflamen that can be found, many of whom have been see
ectod from the runks of the Patent Office.

SIXTY THOUSAND nventors have svalled
themselves of Munn & Co.'s servioes in examiniog thelr in.
ventions, and procuring thelr patents,

MUNN & CO,, in connection with the publication of the
Sormsrorro AMERICAY, continue to examine inventions,
confer with inventors, prepare drawings, specifications, and
ta attend to filing spplications in the Patent Office
paying the government foes, and walch each oase step by
step while peading before the examiner. This s done
through thelr branch office,corner F and Tth Streets, Wash-
Ington. They also prepare and filo caveats, prooure deslgn
patonts, trad ks, and rol w, attend to rejeoted onsos
(propared by the Inventor or other attorneys), procure copy-
righta, attend to Interferences give written oplnlons on
matiers of lnlrln[o'men'. furnish eoples of patenta: In fact
attond to overy braoch of patent boMnsss both in this and
in forelgn conntries,

Patents obtained in Canada, England, Fmnce, Belglum
Germany, RBusda, Prossda, Spaln, Portugal, the Dritlsh
Colonles, and all other countries where patents an

granted,
A wpecial notico Is mads In the SorexTirio ANERIOAN of

all Inventions patented through this Agency, with the
namne and resldence of the patentes, Patents are often
wold, 1o part or whole, to persons sttracted to the Invention
by sueh notice.

A punphiet of 110 pages, contalning the laws and full di-
rections for obtaloing United States patenta, also s clrotlar
pertalning exclustvely o Forelgn Patonts, stating cost for
bach country, tme grented, oto, sent froe, Addross

MUNN & CO,,
Pahlishers SOIENTIFIO AMERICAN,
37 Park Row, N, ¥,

NGINES AND BOILERS, N .
E Portable and Stationary, ‘-‘o);‘:!'mﬂm 'g:eon lddmd g
GOODWIN & WHITE, O City, Pa.

THE HEALD & CISCO
Patent, Centrifuggzlmmrlnips.

Pirst Proins SN s fncinnati, and

emiums at New Orleans, Cincinnati, and New

York. ‘*Medalqr Speclal Award,'"
American [nstitute, 1572,

Perfect satisfaction guaranteed.  The cheapest, most
durable, {gopulur un‘d succesaful Pump known, for Paper
Mukers, Tannors, Contractors, Briok Muakers, Distillers,
eto, l'ump-'wllh ongine on frame, complete, at low
Oxures,for Wreekin Jredging, Irrigating, ote. Ilustra-
ed pamphiet, froe, references to {mrunacluall using
the Pump. 24 of Of the strongest posslble testfmony..,

Addross HEALD, SISCO & . Baldwinsville, N. Y.

GLASS OIL CUPS

of all Kindsae Brass Flttings for Steam, Water and Gas.
Brass Castings. Send for Catalogwe. T. HOLLAND, 57
Gold St., New York,

IRON AND STEEL

DROP FORGING.

Of Every Deseription, at Eeasonabdle Prices.

The Hull & Belden Company, Danbury, Ct.

"1 ) » 22 & ——_‘ : . P S
;]\ }{,‘Tgy AH_}H?‘\WHFH A SURE IELIEF FOR

GREATEST ;NVEI;T?B;':;";:: “AGL.
ELECTRIC & VAPOR CHAIR.

See engraving and desoription (n the ** Selentife Amer-
lean ** of Marck 7. The pilcﬁltil known cure for rheu-
matism and sclatica, No physician should bo without one,

Send for circular, 0. . TOWNSENT

Y Re NSEND, SowLx Acesr.
Medical Institute 207 DeKalb ave,, cor, .\doAlplAl S,
l!mokl}ln. N. X,

[DANKRUPT'S SALE OF HORIZONTAL
and Vertioal Stoam Engines. Also now and second

haud Machinist's Tools. Send for efrcular at
THE YALE IRON WORKS, Now Haven, Conc

PERFECT

NEWSPAPER FILE.

O

The Kooh Pawent File, for Vc&or\'lnl nowspapors,
mldmulne-. and pamphlots, hay boen recently (mproved
and price reduced, Bubseribors to the SOiexTiric Axe-
RIOAN can be suppliod for the low price of |\,w,3' mall,

or $1.25 at tho oMoo of this paper, Hoavy | nldos;
Inseription, ** BUTENTIFIO AM lthAlN'.l',h):" It, Ne-
cossary forovery one who wishos to preserve the paper.

Braxon Ornion—Corner ¥ and 7th Streets
Washington D. O,

Address MUNN & CO,,
Publishers “Somsrori0 AMERICAR.”

sing medlum known, both for this coun- |
Europe. THE TANITE CoMPANY publish an Nlustrated pamphlet t‘:‘!’ 103-

Gﬂndlalg

V, Carventer. Advertising Agent. Addreey

T
Pox 79, New York ony,

Machinists’ Tools,

EETRA WEAYY AND INFROYED PATTERNS,
LUCIUS W, POND, MANUFACTURER.
Woroestor, Mam,
WARKEROOMNS 9 LIRERTY 871 . &, ¥,
§F" Lathes Plasers oving
ters 0 ity .

Miike, Dr lita and Gooe Oy

AMERICAN TWIST DRILL 0o
Woonsooket, B, L, and 5%’.’
Choreh ot N.¥ Manafueturers ur
Patent  DIANOXD BOLAD mr
WaERts, Eueny Wiexs Macwyyy.
nyY, and AUTox nf}n KX17n Gy,
g Enk, Medal and Diploms awary

by Ameriean Iostitute, n,",, Wiy
> ,,%u 1A, nlno by M. C, N.A.Mn.

1574,

STANDARD BRICK MACHINE,

Mada by A, M, & W_ II, Wiles, Grassy Point, Rock
Con N Y. The Originn) of all Brick Maehi s
ali artl.

) 3 nes
snything. Send for Cuts and Price List of ll,'ﬁJ !
cles used for the manufacture of Nrick,

ELLS' EVERY MAN HIS OWN LAWYER
£ A)An(’lllisllx'f-‘.!(:: l;ul(‘l R:ll() $. By Jonx G,
BLLA, .nmpﬁ-w o inull] "*gﬂrl”(g\’f'}lv

ood Busiue cgotintionn,

BROeP R DO el i ruit Tt
for Procending Without Legal Assistance 1o Sults gy
Business Transactions of eyery deserfption. Contairing;

Logal Forms of Deeds, Mortgnges, Leascs, AMitavits
Dopositions, Banda, Orders, Contracts Powers of Aftor.
ney, Certificates of Citlzenship, A& ente, Ams
ments, Awnards, Declarations, Dejoanda, Letters of Cre. 5
Arbitration, Partnership, Relonses, Wik, Codiefls, sy
wisstons, Land Jointures, Tepants' and Landiords® fia.
ceipts, Public Lands, Land Warrants, Composition with
Creditors, Onth, Satisfaction of Mortgnges, Pre-emption
Laws, Marriage and Divoree, Patent Laws, l‘l(hmrl in-
structions (o Tnventors: Ponnlon Laws, with £ai) (neree
Hons to enable the discharged soldler or aallor Lo progure
hack pay, pensions, bounties, and all_war clalms; fhe
Lawn of the Difforent States cnucnrulng Property Exempt
from Execution, Collection of Debts, Meehanioa' Lieny
Contracts, Limitation of Actions, Usury, fleatinng
of Voters, Licenses to Sell Goods, ele Also, eontal vy
the Internal Revenue Laws, Stamp Duties, PM(—OH«
and Cuostom-House Begulatiops, Consiitation of
ITnited States, with Amendments, the whole action of the
Gover in latd to  Heconstruction and the
Freediman, Seals of the Different States, with deserip.
tions, ete,

There s no class of the ity, male or female, who
have, or expect to have any property, of who have a
rights or privileges which require protection, who u'l'(l
not be greatly benefited and advantaged by the an
of the hook, Tt whl save them money, save thom troubln
fave them time, save them litigation and Iswyers' fees,
|‘-nd |.l1" :hcm Information which nobody can afford to
e without,

The Work embmces 630 large 12mo. pages,aod s prin
on fine p'f‘ r?‘nndnﬁ_t‘rely b«mngi s oy

ce, Cahinet Library Binding............ 0085

Sent post-pard on receipt of price,

Addross OHN G. WELLS,
¥o. 2] Clinton I"'hcc. New York,

ICHARDSON, MERIAM & CO,,

: Manufacturers of the latest improved Patent Dantcls*
and Woodworth Planing Machines Matohing, Sash ang
Molding, Tenoning, Morﬂnmf. Boring, Shaping, Vertical
and Olrcular Re-sawing Machines, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut-off, and Rip-saw Machines,
B RF o e el ateioec . i

. nery.
‘sent on application. Mn?ur . &:é

Wareliouse, 107 Liberty Street, New York.
Machinery o Improved siyles for maki

HINGLES HEADING, AND STAVES

(Hoje makers of the well known IMPHOVED Law's P,

SHINOLE AND HEADING SAWING Macnisz. Forol
nddross T"{E\'OR & CO,, l?;)??.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERIN

Saves ten to twen r cent, CHALMERS SPENCE CO.
€00k K. #th Brect. N ¥ o1 130 N, Bl S St Loals, Mo.

Working llﬂ{odels

jAnd Experimental Machin or Wood, made to
‘order by J.F. WERNER. & Center St.. N.Y.

or THR

SCIENTIFIC AMERICAN,
FOR 1875,
'THE MOST POPULAR SCIENTIFIC PAFER
: IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXII.—-NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second dey of January,
1875, & new volume commenced. It will continue
to be the nim of the publishers to render the con-
teats of the now volume more attractive and use-
ful than any of its predecessors.,

To the Mechanic and Manyfacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN, Every number contains from six to ten
engravings of new machines and inveotions which
cannot be found in any other publication.

Tho SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commers
and the (ndustrinl purgaits gonemlly; and {tis vals
uable and (nsteactive not only ln the Workshop and
Manufnotory, but also in the Houschold, the Lis
brary, and tho Reading Room,

By the now law, the postage must be paid in
advance In New York, by the publishers; and the
subscribor then receives tho paper by mail free of

ohnryge.
TERMS,

One copy, one year (postage Included). ..... 83,
One copy, six wonths (postage included). ...
One copy, threo months (postago included).. 1,
One copy of Solentific American for one

year, and one copy of engmving, “ Men

of Progross”. ... G £ 1
One copy. of Sclentific American for one

year, nnd ono copy of “Sclence Record”

for I8... ....

SAALERsARAs AT RRs s dnaan

50”
Remit by postal ordor, deaft, or express,
Address ull Jetters and muko all Post Ofico
ders and drafts payablo to 5§

MUNN & CO.,

87 PARK ROW, NEW YORK
HE * Scientific American” is printed with

. CcH l“l KU Jonxwg‘ago& xma‘




