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THE MANUFACTURE OF SHEET LEAD AND
LEAD PIPE,

The principal manufactures of lead are
sheet lead, lead pipe, and shot. The first
two constitute the subject of the present ar
ticle: the third we shall consider separately in
a future issue. Lead enters into commerce in
the form of pigs, varying in shape, weight,
and finencss, as it comes from different
sources. Spanish lead is imported in pigs
weighing from 150 to 170 1bs, each, and isthe
pure metal, having been thoroughly refined
before export. American lead, and especially
that from the Mississippi valley, is commonly
sent East for extraction of the silver, the baser
metal being afterwards sold for about enough
Lo pay the cost of the refinement.  As arule,
manufacturers purchase their stock from
bankers and other financinl agents, to whom
the metal is consigned in return for advance-
ments, and who thus constitute a class of mid-
dlemen between producer and the class above
mentioned.

As lead is made into sheets by rolling, the
first process to which it is subjected is melt-
ing and ocasting into cakes of suituble size.
The melting kettle
and mould are rep-
resented in Fig. 1.

About ten tons are

melted at a time,

and the liquid metal

is, on raising a valve

inthe kettle,allowed

to escape directly

into the iron mould,

which receives four

and a half tons,

Lifting hooks are
previously adjusted

in place under the

cake so that the lat-

ter, when solidified,

can be lifted oat of

the mould and car-

ried by a crane upon

the table of the roll-

ing mill. The size

of the cake i8 seven -
feet ten inches by = i S
five feet. After re- I 0
maiping in  the -
mould some days to

cool, it is lifted out, =
and the rough edges = ;
are trimmed off with S
an adze. Itis then —— —
placed the = S
rolling mill table in = :
the direction of its = =
least width; that is, = '7 =
so that the breadth ~ -
of seven feet ten
be in

upon

inches shall
variable, while the
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five feet length is
increased by the
rolling.

The mill, Fig. 2,
is a single cylinder
of cast iron thirty
jinches in dismeter
and pearly nine feet
long. It is geared
directly to the main
driving engine, and
has the adjustments
common to all rolls.
The table is an as-
somblage of small
rollers arranged in
two parallel lines.
Between them is o
rack, the tecth of
which serve as ful-
cra for the insertion
of levers whereby
the cuke is pushed
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under the cylinder. The rolling once begun,
the metal passes to and fro under the roll
about o hundred and fifty times, so that it is
fin -ll} reduced to a sheet lhin-\' feet lnnz and
of the width above stated. It then weighs
30 1bs, to the foot. This sheet is cut
into smaller pleces by vertical knives, which
are actusted by o serew, %o that they move
tuble und between the eylinders on
which the metal The smaller sheets
are now rolled into eighteen foot lengths, and
vary in weight to 10 1bs. per square
foot, These the usual sheet lead
stock—the varintion being half & pound to the
foot up to five pounds, and one pound per
foot thereafter.  Their principal utilization is
in chemical works for lining acid-proof recep-
tacles, notably sulphuric acid chambers and
concentrating pans, and also for the interior
of tanks, cisterns, ete. The thinnest sheet
lead is that employed by the Chinese for cov-
This,
ever, is produced in China by simple casting
and pressure, The upl:r:ltilm i-]!t"l’fﬂrml'vl l')'
two men, one of whom pours the molten lend
from a crucible upon a large flat slab, when
the other quickly

places a large stone

on the fluid lead and

presses it out to a

thin flat plate, which

ed .H.-i

is then remov
Sheet lead

“Mjuare

neross the

rests,

from 2}

constitute

eéring the interior of tea chesta, how-

trimmed.
is also used in the

manufactu
so-called tin
sheet of
[-I:V‘v d be
l.i:v" Iso
whole is r
re-rolled :
thin material with
which all are fa-
miliar is produced.
The tin

this case

serves in
simply as
a covering for the
lead, and prevents
the latter metal
communicating its
deleterious proper
ties to the substance
inclosed.

Lead pipe is made
by forcing the pa
tinlly congealed
\y molten lead through

3 dies in whicha cor
\ is inserted ll_\ h_\'-
\! draulic

Al The apparatus for
1S ex-

pressure,

this purpose
hibited in the large
: illustration (Fig. 8)
= and in Fig. 4
tion of the essential
B portion of the same
The die,
A is simply a metal

i Se0-

is shown,

y disk in which is an
/ aperture which fixes
the outside diame-
ter of the pipe to be
made. This open-
ing flares down-
ward. The die is
inserted in a collar
which, in turn, rests
in the bed piece, and
is adjustable so as
to bring the die ac-
curately in line by
means of the set
screws, B, Resting
above die and bed
ploco is the lead
[Continved on page
84,
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AN INEXAOT SCIENCE.

It seems 1o us that civil engineoring—orat least the civil
engineering practice of the past—has, if we are to eredit |
the dieta of modern eminent theorists, fairly earned the above
title, Here, for instance, are two important works before
us, respoctively dealing with two great branches of the pre
fession, hydmulic engineering and engincering construc-
tions, The first is entitlod ““ The New Formuls for Mean
Velooity of Discharge of Rivers and Canals,” by W. R
Kutter, translated by Mr, Louls D'A. Jackson, n woll known
authority. In the preface we aro told that the whole of the
old velocity formule of Eytelwoin, Stevenson, Dubrint,
Prony, and others, which have been used ag ** the bases of ‘
enloulations of dischinrge for tables, which are still unfortu- i
nately belloved in by the uwnreflecting,” have no claim to
goenoral application, that, in short, said formulm aro altogether
erronoons; and in some cases, tabulated velocitios bused
thereon aro ** but the wildest guosses at tho sotual veloei-
ties.”  Herr Kutter's formula, founded on the experiments
of D'Arey and Bazin, Humphreys nad Abbot, and others, is
now nlm;lutcly correct; and the other formulm, with the aid
of which our engineering forefathers apparently manugod to
complete some substantinl work, are proseribed,

Now also comes Dr. Woyrauch; and in the preface to his |
admirable work on “Strength and Calculations of Dimensions |
of Iron and Steel Constructions,” we are told that *“the

methods hitherto employed in calculating the dimensions of

iron steel constructions have been entirely wrong; and that

:
:

| others, and 80 on.

[JuLy 21, 1877.

fleations of the machine are necessary to render it most off)
clent in its duty; and these modifications have suggested
It can be safely stated that, in bundreds
of our best mechanical appliances, their capabilitios wore not
known until they were tested. Furthermore, the rule, in
pine cases out of ten here (we know it ix not so abroad), Is
that & mechanic wanting a new special machine for a special
purpose will design the apparntus which his experience tells
him is best adapted to his ends, and test it to determine its
duty, search for failings, improve it, and so work up to the
desired point; and this he will do while his brother of the
01d World is puzzling over his drawing board to discover
how, by Greek letter formule and the differential ealeulus,
he can produce o device that will give the wished-for results
on the first trinl,  We have n profound respect for theory,
for it should be the essence of n vast amount of practice,
But if we had o bridge to build, we would prefer the man
who had already built half o dozen successfully to the
theorist and mathematician who had constructed none ex-
cept on paper in his study, and those according to formule
which may be ropudiated o year honee,
——eet > P

THE GREAT PROBLEM,

That the earth was at one time incapable of sustaining
life, and that at some time in the course of events life began
to be, no one doubts for a moment. It is also pretty gene-
rally admitted among scientific men that the beginning of
life was in all probability a natural event ; and that the

thmms fur which they have propaid. Bafore the time Indleated expires, to | the security of structures, in which their results have been | earlier forms of life did not embrace the more complex types
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‘ less than supposed.” And thercupon Dr, Weyrauch gives |
New subsertptions will bo enterod from the time the order s recolved: | yg g excellent book, demonstrating new and absolutely cor-
| rect formule, and also proceeds to proscribe the other formule

which have been relied upon in the building of a great |
many structures in years past, structures which, unaccounta- |
ble as it may appear, still manifest no inclination to fall
down. Dr. Weyrauch's and Herr Kutter's formule are, we
are given to understand, fully indorsed by the engincering
profession, and, we have no doubt, with excellent reason;
but we should like to know what is going to be done about
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fring | ©WD theory, A noted civil engineer—one who has constructed
ustion | perhaps more railway bridges than any other'man in the
ites. | country—recently said that he had never used the calcutus
Pro-| 1n his work in his sife. Yet almost any textbook on strains

Yoy’ of links, and the strongest links are not made from the
oxe | Strongest bars, besides other somewhat startling deductions.

1o | Sclence involving constructive work, can cause materials to

for 15,
structive skill based on practice. Take any mechanical in-

all the engineering work which, in the absence of any other,
must have been based on these now scouted and repudiated
rules. Are we to leave standing bridges and buildings, the
dimensions of every member of which has been calculated
wrongly, and which are only apparently secure? Or are we
to remain in passive indifference to our waterworks when
the chances of their breaking down and drowning us are
only fortified by rules based on the ““ wildest guesses?"”
Seriously, and while weshall not presume to say that the
two eminent engineers above quoted have proceeded a whit
too far in their condemnation of the old rules, we may at
least question the fact whether engineers in actual practice
confine themselves so closely to theoretical deductions as
these and most textbook writers would have us suppose.
Indeed, we thiok it will be found that the average civil en-
gineer—and we may aswell include the mechanical engineer
with his professional relative—will prefer his own judgment
and the teachings of his own experience in matters of con-
struction, especially if both qualities have been often suc-
cessfully tested, to almost any one's theoretical dicta, Not
that we mean to say that our engineers constantly prefer
thumb rules to scientific accuracy, or dash at conclusions
by guesswork. On the contrary, we think, in point
of the care displayed in and the exactness of their construc-
tion, American civil engineering structures will compare
favorably with any in the world, while our mechanical ap-
plinnces are already renowned for perfection of design. But
we believe that, in most instances, if the constructors or de-
signers were asked whose or which formule they followed,
the large majority would assert that their experience had
been taken as the principal guide upon which tofound their

and stresses teems with formule basel on that abstruse
branch of mathematics. The caleulus is invaluable to the
mathematician; but here at least is one engineer who takes
the responsibility of figuring his strains and selecting his
sizes of material without its aid.

Another instance: We have before us a letter from a very
eminent experimenter upon the strength of metals, ete. He
informs us that, by his recent investigations, involving an
immense number of experiments, the report of which be-
fore many months will be made public, the deductions of
Rankine and other authoritics as to strength of chain are
whouy wrong: that the stud does not increase the strength

Theoretically at least, then, all our chain cables have been
made under erroncous rules; practically, however, they have
served their purpose. It cannot be conceived that new
theories In chain construction, or in any other branch of

do more than 1s expressed in the latter phrase.
The columns of this journal show perbaps most clearly
how much our improved forms of machinery are due to con-

vention, adapted by its originator after long stady to achieve
4 certain purpose, and observe (s form ns first published on
these pages.  Bearch for that device flye yonrs aftorwards

and itix hardly recognizable, Exporionce has culled for mor::

m w 3,3%“-}"4 number of the SUPFLEMENT sont to any

now existing, but were of simpler structure, perhaps not
unlike the lowly organisms now studied under the micros-
cope.
%eerc the question arises : Was the beginning of life a
phenomenon single and unique, and are the bacteria of to-
day the unaltered descendants of the earliest forms of life ¥
Or may life have began, and may it still begin, at any time
by the concurrence of suitable conditions ? This is by all
odds the most important question now before the scientific
world ; and curiously the most stréenuous opponents of the
theory that life may begin now as well as ever, are found
among those who, like Professor Tyndall, believe life to have
been derived originally from purely material combinations.
That matter should have lost any of its intrinsic ** power
and potency” in the course of ages seems altogether unlikely;
so we must infer that the active opposition of the leading
exponents of evolution to the theory of the recent evolu-
tion of life de novo, arises from pure loyalty to truth experi-
mentally determined. Spontaneous generation is the logical
outcome of evolution; but they will not admit the fact
until it has been demonstrated beyond the possibility of a
doubt.
At first thought this might seem to be a guestion of
speculative interest merely: but it is far more than that.
Some of these minute and apparently primary forms of life
are nmong the most potent factors of human health and dis-
case, and of the health and disease of the animals and plants
most intimately connected with our sustenance and general
wellbeing. Even the air we breathe seems at times to be
contaminated by their presence ; our blood is poisoned by
them, and the struggle for existence rises or degenerates
into a struggle against them. 1t is no wonder then that the
question of their origin is one of the highest practical as
well as popular interest, or that the foremost men in biologi-
cal science have essayed its solution.
Years of critical investigation have stripped the problem
of many confusing and irrelevant conditions until it stands
nakedly thus : Can we take matter which contained no life,
perfectly isolate it from possible impregnation, and subject
it to conditions under which it will bring forth objects that
live and multiply ?1 If so, what kind of matter must be
used, and what are the conditions favorable to such origina-
tion of life ?
Thanks to the labors of many of the acutest minds in ex-
perimental science—among them Pasteur and Pouchet, in
France ; Huitzings, Cohn, Klebs, Bilbroth, in Holland,
Austria and Prussia; Mantegozza, Cantoni and Oehl, in Italy;
Bastian, Lister, Sanderson, Tyndall, Dallinger and Roberts,
in England ; Wyman and others in our own country, with
any number of less eminent investigators—the primary con-
ditions of the problem have been sat mastered.
It is admitted by all that by subjecting matter to a sufficiently
high temperature it can be entirely freed from life and life
germs. It is admitted that the all-pervading germs of life
cannot pass through a sound plate of glass ; consequently
any substance 1o be tested can be kept perfectly isolated by
hermetically sealing the vessel contaming it.  Other success:
ful methods have been employed; but this is the most exact
ing, and is beyond question or suspicion when used with
reasonable care. It is admitted also that the temperature at
which putrefaction ordinarily takes place most actively isa
proper temperature at which to keep the fluids under exam-
ination ; and fluids must be used since they are the natural
hubitat of bacteria. :
The question, What is a killing temperature ? has been
very hard to settle ; that is, o temperature high enough
surely destroy life, yet not o high as to endanger the ch
ical composition of the solutions to be tested. A compars-
tively low temperature suffices to kill bacteria, an ar &
positively known, bacteria multiply only by fission.
may, however, multiply also by means of invisible
and since many germs are known to withstand a hig
than the developed forms, o higher temperature

metal here, tess there,  Actual tosts have shown what modi

1o kill bacteria must be insisted on 1 all experiments in
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ﬁ_ammym muoh hlghu, tho opponenu of spon-

ous goneration leave an opon question, and increase the

th overy faflure of & supposed killing heat to pro-
evelopment of life. A series of experiments made by
me years ago, and never inany way invalidated by
! g experiments, would seem, however, to have placed

 question beyond further dispute, though his opponents
lltﬁry'apt to quietly ignore them. His method was
his: to take a test-fluid which never engendered life
t when purposely inoculated with multiplying bacteria,
ever failed to produce life when so inoculated ; then
‘ mixing the test-fluid with & bacterin-bearing llqnld
‘heat the mixture after perfect isolation, and await the result.
Iﬂ!!'euppumd. the heating was assumed to be insufficient
to kill all the life introduced ; if no life appeared, after re-
‘peated trials, the temperature was considered fatal. The
“heat which produced sterility in different fluids varied be-
~ tween 130° and 158" Fah., and the latter was found to be
‘the maximum temperature which & growing and multiply-
ing swarm of bacteria,—in all stages of growth and presum-
ably including the hypothetical germs, if such there be,—
could survive. When, therefore, this experimenter found
other fluids (capable of spontancous putrefaction in the open
r) to swarm with bacteria after having been subjested toa
temperature of 212° Fuh. for hours, and thoroughly isolated
from any possible contact with germ-bearing air, he claimed
to be justified in the conclusion that there had been in such
fluids a real origination of life not derived from antecedent
life.

A great variety of animal and vegetable infusions, and
some purely inorganic solutions have been used in such ex-
periments, with varying results. While it has been found
to be impossible to predict the behavior of any particular
fluid from its composition, it appears from many obscrva-
tions that neutral or faintly alkaline fluids are more likely to
putrify, after boiling and sealing, than acid infusions. Ex-
cess of alkali, however, prevents the development of life as
well as an excess of acid; and some infusions are found to be
almost always sterile unless exactly neutralized; yet positive
resuits have been obtained in many instances, Bastian claims,
with both acid and alkaline fluids. The fluids which he
found to be most commonly successful were infusions of
turnip and hay; the former fortified with a little cheese dust
being almost certain to develop life.

It was with infusions of this character that the sceptical
Dr. Burden-Sanderson tested Dr. Bastian’s conclusions by a
series of experimental tests made under his opponent's per-
sonal supervision; and failing to detect any flaw in the pro-
cess, he frankly and publicly admitted that he had been
mistaken in his previons doubts. The same experiments
_ were thereupon repeated, and their results verified by Pro-
 ¥x fessor Huitzinga, of the University of Groningen, who
i afterwards made a series of fresh trials, using a mixture of

grape sugar and soluble salts instead of the turnip infusion,

3 and substituting soluble peptone for the cheese dust. In
=¥ every Instance, he declares, bacteria appeared when the in-
N gredients were used in certain specified proportions, By

' altering the proportions of the ingredients he was able to
. keep his solutions sterile, although in other respects they

7ol were treated exactly as before; and he relied on this differen-
Pl tinl process to prove that any pre-existing germs in the
liquid were destroyed and perfect isolation ebtained, for the
altered fluids were found capable of developing bacterin if
e once inoculated. Thus having two fluids, each capable of
> - - supporting bacteria, both were subjected to the same process

g of boiling and sealing. After repeated trials, in which one
solution invariably swarmed with bacteria and the other as
1 invariably remained clear, it was inferred that all germs had

been destroyed by the heat and subsequently kept out by
perfect sealing ; nnd that the life developed in the one was

due wholly to ita proper chemical composition.
The only reply that the opponents of spontaneous genera-
A tion can make to tests like these i that, in all cases where
life appears, there has been either an insuflicient exclusion of
germs, or else that, owing to the composition of the solution,
the contained germs were somehow protected and enabled to
withstand s temperature which was fatal to those in the
other solutions. Thus there nlways remains a possibility of
doubt, and the result is disputed. A pretty illustration of
the almost hopeless struggle which the spontancous gencra.
tionists have to wage with persistent doubt 1 seen in the

last controversy between Bastian and Pasteur,
r For a number of years Pastour has held, in spite of Bas
tian's experiments in regard to the death-point of bacterin,
that bacterin germs are not killed in neid fluids below the
boiling-point of water, while in neutral or fuintly allkaline
fluids they nre able to survive n somewhat higher temporn
ture. In any case, howevor, he admits that a temperature
of 110" C. is fatal; consequently no life can appear o fluids
[ 80 heated and kept perfectly woluted. A short time ago,
Bastian devised the following test of the alleged protective
influence of alkalinity. He placed in aretort o measurod
quantity of urine of ascertained neldity; also In n small tube
0 quantity of liquor potassw, somoewhnt less than enough (o
neutralize the urfne—h.s exporimonts proving that o lnrger
quantity was Jikely to overdo the mattgr. e then sonled
the potash tube in a blow pipe flame, drawing out the sealed
end 80 that it would break casily, and boiled the Inclosed
liquor potasam to kill any possible germs it might contain,
Then he placed the tube in the retort with the urine, which

was bolled and hermetically sealod fn the usunl way.
The question to be decidod was this: Acid uring does not

i g e o
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Pasteur and his school to the protective action of the nlkali.
Now, if acid urine after boiling (by which process its in-
closed germs are ndmitted to be destroyed) be neutralized by
u liquor also made sterile by prolonged boiling, it ought not
to develop life ; if it does, the result cannot be duc to any
protective action of the alkali, which is not added until after
the germs are killed.

After cooling, retorts as abeve described were shaken so
s to break off the fragile end of the inclosed potash tube
and allow the contained fluid to mix with and neatralize the
boiled urine ; then they were placed in an incubating bath
kept at o temperature about 122° Fab., together with other re.
torts similarly treated, except that the potash tubes were not
broken. After a day or two, the neutralized urine invaria-
bly putrefied, while the acid urine in the control flasks re-
mained permanently barren. Having thus shown that the
effect was the same, whether the acidity of the urine was re-
duced after or before boiling, Bastian insisted that the influ-
ence of the potash was not due to its alleged power of pro-
tecting the germs 80 as to enable them to bear a higher tem-
perature, but to some vivifying chemical or molecular action,
and claimed a victory for spontancous generation.

Pasteur repeated the experiment with a like result, but
was not satisfied; so he tried again, substituting solid potash
for the liquor potasse, and the result was negative; to
which Bastian replied that the potash had been used in ex-
cess. Pasteur retorted with a charge of insufficient heating
of the potash In Bastian’s experiments, and challenged him
to repeat the experiment with the single variation that the
potash tube should be heated either for twenty minutes at
110° C., or for five minutes at 130° C.

Bastian did so, and more : he kept the potash tubes at the
required temperature for twenty Aours, and obtained life as
before. To this Pasteur's only reply was a vehement protest
that the alleged result was impossible.

The English opponents of spontaneous generation have

more wisely endeavored to prove the impossibility of such |

a result by critical experimentation. Among these, Dr.
Roberts, of Manchester, and Professor Tyndall, both claim
to have repeated the experiments over and over again, and
always without obtaining life. This is not the first time
that Dr. Bastian's assertions have been flatly contradicted ;
and he knows from experience what it is to have his oppo-
nents afterwards admit, in the face of experimental evidence,
that he was right and they were wrong. The issue has been
so narrowed now that it ought not to be impossible for the
opposing parties to agree to undertake together a series of
crucial experiments. By mutual suggestion, skill, and watch-
fulness, the common charge of inexactness in manipulation,
or prejudice in the interpretation of results, ought casily to
be prevented, and the issue fairly and squarely met, Isolated
partisan work, however skillful, will not force a eonclusion
nearly so quickly or satisfactorily as united effort ; and to
that test we hope, for the credit of science, the question will
be speediy submitted,

THE PHYSICAL omnommxcs OF AMERICAN
CHILDREN,

Some months ago we renewed the data relative to the
height and weight of Americans, drawn from the records of
the Provost Marshal General's Bureau, made during the late
war, Theconclusions reached were that, in point of stat-
ure, even the lowest mean obtained would entitle the Ameri-
can people to the first rank among nations,  The results of
measurements of nearly a million and a half of American

EE———— —_— — e
urine mmeumu dou—tho dlﬂoronco being uunbuu-d by

ican children are both taller and heavier than children of the
same nge and sex whose parents are of other nationalities,
One of the most curious facts brought out by Dr. Baxter in
the investigations referred to in our initisl pargraph, was
that natives of foreign countries enlisting in the United
States, posscssed u greater average height than natives of the
same countries enlisting at home. Dr. Baxter explained
this circumstance by a difference in the average age of the
individuals mentioned, but Dr. Gould, through other statisti-
cal investigations, has shown that, even making allowance
for this difference of age, the same result holds true. Now,
Dr. Bowditch presents the opinion that the superiority of
stature is owing to the greater average comfort of the people
of this country, as compared to that of inhabitants of
European States, and the observations of Quetelet, Villerme,
and Cowell, which are referred to, scem further to show that
in a given community the children of the wealthier classes
are, as a rule, larger than those of the poorer classes,

But itis evident that an important question is, whether
gimilar conclusions to those reached by Drs. Baxter and
Gould for adults are applicable to growing children, and in
order to eliminate the possible effect which comfort or mis-
ery may have on the rate of growth, it is necessary to select
for comparison, sets of observations made upon children be-
longing to corresponding classes in the communities in
which they live. To this end, the pupils of certain select
schools in Boston were compared with those belonging to
non-laboring classes attending English public schools and
universities; and the two sets of figures show the marked
superiority of the American boy, both in size and weight.
Hence the superior size of American children may be taken
as due partly to the greater comfort surrounding them, and
partly to difference of race and stock.

One of the most interesting portions of the entire investi-
gation is that which deals with the relation of height to
weight in growing children of both sexes and of various
lmﬁ. Growing boys are heavier in proportion to their

height than growing girls, until the height of 58 inches is
reached. Above that point the reverse is the case. The
difference between children of American and those of for-
eign parents is constantin one direction for all ages. Boys
of German parentage, who are uniformly heavier in propor-
tion to their height than American boys, form the exception
to therule. The deprivation of the comforts of life, curi-
ously enough, exercises a greater tendency to diminish the
stature than the weight of the growing child. And finally
Dr. Baxter’s conclusion *“that the mean weight of the white
native of the United States is not disproportionate to his
stature,” is, as far as boys are concerned, as applicable to
growing children as to adults.

Dr. Bowditch appends to his report reference to the form-
ule determined by Professor Lanza; and based on the obser-
vations of President Runkle, of the Massachusetts Institute
of Technology, expressing the relation between the weight
and height of growing children from five to eighteen years
of age. In the case of boys ranging in height from 42 to 66
inches inclusive, the formula is y=0002428 2**; and in
that of girls ranging in height from 42 to 81 inches inclu-
sive, the expression is y=0001277 2**'%, y representing the
weight in pounds, and = the height in inches, in both cases
These formulwe are quite accurate, a8 the greatest difference
between calculated and observed values is, in the case of
boys, 0°65 1bs., and in that of girls, 1'41 Ibs., with one excep-
tion, where it is 3'01 1bs.

Dr. Bowditch's investigations are replete with suggestions
for future statistical research, the results of which ecan

born white men exhibited a mean stature of 67646 inches,
In the matter of weight it further appeared that Brother |
Jonathan is as heavy as the heaviest even in his youth: und .
the apparent slimness of his immaturity, due to his superior
height, is fairly made up by the time he reaches his full
development,

The above important series of investigations on the physi- |
cal charaoteristios of Americans, has recently been supple- |
mented by researches made by Dr, H. P. Bowditch, of Bos-
ton, Mass,, in which the object of Inquiry has been the |
growth of children. Both sexes are included, so that a di-
rect comparison 18 institated between them.  About 24,500 '
observations were made upon the pupils of the schools in
Boston and vieinity, These were tabulated according to
nationality, ete., and from theso tables graphic diagrams |
were constructed, exhibiting with great clearness the results
obtained.  Both tables and disgrams, together with Dr, t
Bowditeh's report, are bofore us, in the recently issued |
Bighth Annual Report of the State Board of Health of |
Massnchusotts,  Prom thoe date oblalned relative to the com-
parative rate of growth of the sexes, it appears that the
groatost anounl Inerease o holght ocours for girls at 12 and
for boys at 16 yoars of nge, while the maximum increase in
waight s, for boys at the same age, and for girls one year
Inter than the maximum inerease in height, Inothor words, at
nbout the sges of 18 and 14 yours girls are (during more than
two years) both taller and heavier than boys at the same age,
though hefore and after that period the reverse 1s the case, '
Dr, Bowditeh poimnts out, that on the principle enuncinted by
Curpenter and Herbert 8pencer, that growth and reproduc-
tion are to some oxtent antagonistic properties, It may
reasonably be supposed that at the age at which the or-
ganism becomes potentially reproductive, a period of exces-
give growth will not oceur; and the data above noted seem |
to show that this s the cose,

From the tables oxhibiting effect of race on size and rato

putrefy (that is, develop bacteris) after bolling ; alkaline

of growth, it appears that, slmost without exception, Awor

| scarcely fail to be of the highest value to the community.

To those who may undertake the necessary inquiries, the
following subjects ure commended. Drs. Gould and Baxter
having shown that the size of adult Americans is very dif-
ferent in different States of the Union, and even in different
parts of the same State, it would be interesting to deter-
mine, by observations of children, how early in life this dif-
ference becomes apparent; in general, what is the influence
of geographical and climatic conditions of growing chil-
dren? What number of generations is necessary for the

| complete development of the influence of changed climatie

conditions on the rateof growth of a given race? This ex-

| nmination might be conducted on emigrants and thelr de-

scendants, coming from some lmited region of the old
world. What effect (if sny) does the season of the year
have on rate of growth?  And what is the comparative effect
of city and of country life on the same? What is the rela-
tion between diseases and the mte of growth? Dr. Bow.
ditch suggests that it would be especially interesting ** to in-

| quire whether in the rapid growth, which is said to follow

cortain diseases, especially fovers, the height and weight in-
crease o normal ratio: whether this accelorsted growth

’ql'lrr the disease is simply a compensation for a retardation
during the disease; whether abnormally rapid growth causes

u predisposition to disease, nnd whether any connection can
be traced between the rate of growth and the frequency with

‘ which certain dlmmscs of growing children (. g., ehorea) oc-

cur at different nges.”  Finally, by systematic comparative
study of the physique of the growing population In differ-

| ent localities, the effect of local hyglenic conditions might

be determined,

el S -

Ix our Surrresmest of this week particulars and engrav.
| ingsare given of a remarkably powerful and fast littlo steam
launch designed by H. 8. Maxim, Boiler 26 inches longth,
20 inches dinmoter. Test pressuro, 450 1bs, por inch, Longth
of boat, 21 feet, Speed, 10 mlles por hour,
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[Continwed from first page.]
. Thisis a heavy cylinder having an annular
chamber formed in it to receive the steam by which it is
hot. D is the press plunger working downward, and
in it is inserted the core, E, which enters the die aperture.
The metal is drawn off directly from the kettle, and the
plunger is at once brought down upon it, so that it may be
kept under moderate pressure until sufliciontly congealed.
The pross is then set in operation, and
the lead is forced ehrough the annular
space between the core and die, and
emerges in the form of pipe.  The pro-
cess s quite rapid, and there is nothing
further to do but reel up the pipe as it
isdrawn. As soon as cne charge is ex-
hausted or rather partially so, as a por-
tion is left in the chamber to which the
new charge unites, more lead i admit-
ted from the furnace, and the operation
is repeated.  Theamount of pipe made
st a single pressure depends upon the
weight of the same when finished
Thus an extra light oneinch pipe
weighs 2 Ibs. to the foot, and the cham-
ber may, for example, bold 135 Ibs
Therefore 673 feet of pipe are produced
st each descent of the plunger. Dif-
ferent sizes of pipes are produced by
substituting suitable dies and cores.
The die is casily reached by lifting the
chamber, C, which is done by attach-
ing the same to the press plunger and
elevating the latter.

Tin-lined lead pipe is produced some-
what differently. Before the lead is
run into the chamber, s mandrel is in-
serted, which closes the die sperture
and extends up through the receptacle.
This mandrel consists of a central stem,
around which are grouped dovetailed
sections, so that when the central por-
tion is removed the sections are easily taken out, leaving a
hollow space In the lead which is run in while the mandrel
is in place. The sides of the mandrel are tapered, or rather
crenelated, there being three or four shoulders and a differ-
ent taper from each. The object of thisis that after the
mandrel is removed, the tin which is poured into its place
may have several purchases against the lead which surrounds
it. Of course before the tin is let in, the core, as already de-
scribed, is inserted. Afterwards the pressure is applied in
the usual manoper, the result being that the pipe emerges
with & thin lining of tin. Tin-lined lead pipe and plain lead
pipe weigh the same.
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There are some trado peculiarities about the sale of lead
pipe which are worth remembering. That which is h'r?n('d
tubing measures from § and } inch in dinmeter, and weighs
2 and 5 ounces to the foot. Ordinary lead pipe varies § inch
in dismeter from § to § inch, inclusive; then } inch from 1to
1} inches, and lastly there is a 2 inch size, Beginning at

1§ inch, and ranging at § inch increaso to b and then to 6

inches, comes lead waste pipe.  Of ordinary pipe there are,

)
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ROLLING THE LEAD.

besides, several classes depending on weight and ranging from
extra strong to “ fountain” size. The Colwell Lead Com-

pany, of this city, has courteously offered us the facilities or
the preparation of the foregoing description and illustrations.

TrE following compound is recommended by the Reoue
Industrielle as an artificial fuel well suited for cooking pur-
poses: To 176 1bs. of small charcoal made from light wood
add 44 1bs. of pulverized charcoal, 11 1bs. of nitric acid, 4-4
Ibs. of nitrate of potash, and 11 1bs. of gum arabic. The
gum serves as agglomerating material. A rather expensive
fuel this!

[JuLy 21, 1877.

LARGE LOCOMOTIVE CRANE.

We illustrate herewith a new 10-ton locomotive crane, the
invention of M. J. Chretien, and designed for use on the
Northern Railway of France. The principal feature of
novelty in the machine is that the load is lifted by the direct
pull of the piston in a long steam cylinder, the piston rod
being attached to the lifting chain or to pulleys of the same,
A D slide valve admits steam and is changed automatically
in time to prevent the piston meeting
the end of the cylinder by a simple
stop mechanism.,

The machine consists of a strong
cast iron frume mounted on wheels,
and bhaving at its center a column
which serves as a pivot for the traverse
which supports the turning portion of
the crane.  The boiler is placed in regr
und serves as a counterpoise. The der.
rick arm conaists, first, of a cylinder
15°6 inches in diameter, and 111 inches
long, and a double T arm which sup.
ports the chain pulley. The apparatus
may be used not only for handling
heavy loads, but as a locomotive for
hauling cars. Means are provided for
lowering both smoke stack and derrick
g0 that bridges may be passed under.

The locomotive engine is placed un-
der the platform, as shown. It has a
single cylinder connected with the
boiler by a pipe passing through the
crane pivot. Simple gearing serves for
the transmission of power to the driv-

ing wheels. For rendering the appa-
ratus stationary four jack screws,
placed at the corners of the carriage,
are employed. These press the traverse
to which they are connected firmly
aguinst the ground, and thus render the
machine immovable. For raising or
lewering the arm, the mechanism for
elevating the load is easily employed. When the arm is in
normal position, as indicated in the engraving, the guys are
retained above by two catches. Two small chains attached
to the guys are pendant or fixed to retaining hooks. To
lower the arm, the lower ends of these chains are taken to
the piston, and there secured to hooks provided for the pur-
pose. Steam is then admitted above the piston. As soon as
the chains are tautened the arm rises slightly, and the disen-
gaged catches lift. Then the steam is allowed to escape
slowly, and the arm is thus permitted gradually to descend
until stopped by the piston reaching the end of the cylinder,

Fy &

During this operation the point, F, travels toF', E to E.
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NEW 10-TON LOCOMOTIVE CRANE.
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and the guys are clongated by the intermediation of the
ohaing over the distance, E' F'. The arm is lifted by the
revorse operation,  Steam I admitted into the eylinder, and
the crane is swung upward until caught as before by the
eatches. We extract our engraving from the Reoue Indus
triolle,

-
———— Y

T

Wrought fron Girder Work,

My, Graham Smith, in & paper read before the Liverpool
Engineering Society upon wrought iron girder work, stated
that one of the first and principal requirements in designing
wrought iron girder work, was to have o proper sense of the
limits of application of theoretical deductions. He then
showed that, in order to be able to design an iron girder,
something more than proficiency In mechanical ealeulations
Was necessary, many cireumstances having to be taken into
account which experience has shown materially affect the
structure, when exposed to variations of strain and tempor.
ature, In the designing of their bridges, American engi-
neers compared very favorably with their English brothers,
The life of an iron girder depended upon the strains to
which it was subjectod being kept well within the elastioity
of the fron; and when engines and rolling stock were in-
ereased in weight boyond what was originally estimated, and
this limit was passed, we ought not to be surprised if a bridge
did give way now and then.  Another point upon which the
durability of an iron structure depended, was the state of
efficiency in which the paintwork was maintained. He gave
some valusble remurks upon preparing ironwork for paint-
ing, laying specinl stress upon care being taken with work
forabroad, in situations where it would subsequently receive
but little attention. Mr. Smith thought engineers did not
sufliciently consider the sizes of iron to be employed in ex-
ecuting their designs. It was well known to manufacturers
that iron above certain sizes and weight commanded extra
prices, and it was shown that carelessness in this matter
would sometimes double the cost of a structure, It was con-
sidered very desirable to test all the iron to be used in con-
structing girders; and he showed how this was to be done
in an e¢fficient manner. Various small matters connected
with the riveting and construction generally, were brought
forward in an amusing manner, fully demonstrating the
necessity of baving a working inspector always on the
ground. Mr. Smith then went at some length into the pre-
paring of drawings and specifications, and concluded by re-
ferring to Barfl’s process of coating iron with magnetic
oxide,

THE GREAT ERUPTION AT HAWAIL

M. Ballieu, Consul of France at Honolulu, has sent to his
government a detailed account of the great volcanic erup-
tion which occurred at Ha-
waii on February 14 last.
The phenomenon took place
on Mauna Loa, at about nine
o'clock in the evening. Nine
great jets of flame and smoke
burst from the crater of Mo-
kuaweoweo, and united inan
immense column which rose
to a height of 16,000 feet.
The nine fires appeared to
form two groups—one of four,
the other of five columns, the
Istter being the more brilliant.
The scene is depicted in the
engravings herewith given,
which we extract from La
Nature. Fig. 1 also conveys
an excellent idea of the loca-
tion of the volcano, N and
8 respectively indicate the
north and south points, + is
the crater of Mokuaweoweo,
+ 4 is Mauna Loa, 4 + + the
central plateau, 4 + - 4 is the
town of Kaw; A represents
Kawaihe, and B Hualailai
Viewed from Hilo the jets all
seemed joined in one vast
spout of fire, as represented
in Fig. 2.

was about to take place, the balloon was driven, and o long
ulit was made In the silk, through which the gas began to
escapo mpidly,  Close to the striking machine which had
caused 5o much damage there was o stall for the sale of hot
peas, o kind of refreshment greatly In demand at entertain-
ments of this kind,  Very shortly before the balloon drove
upon this stall a naphtha lamp had been suspended thereon,
nnd the eseaping stronm of gas coming in contact with this
naleed Hght, o foarful explosion followed,

SBpeotators of the sceno state that what they saw was a
vivid flash, as of lightning, followed by a dense white smoke,

VOLCANIC ERUPTION AT HAWAIL-Fig, 2,

tais in turn being followed by a blaze which lasted so long
08 there was any of the varnished silk of which the balloon
was composed remaining to be consumed. From the midst
of this mass of smoke and flame there arose a mighty ery
of anguish, and the excitement amongst the spectators was
most intense. The policemen on duty at the gala, with
many others who were not too much excited to act, at once
rushed to the rescue, and soon one and another were hauled
out from amongst the burning mass,  When the balloon col-
lapsed, owing to the escape and ignition of the gas, it fell
upon quite a crowd of persons, who were completely cov-
ered by the silk and the netting in which it was inclosed,
and these people, mostly young men and women and chil-
dren, were rendered powerless to help themselves. Their po-

preservation, No articlo of value wis found in the tomb, A
leathern cord around the neck must have carried the pas-
toral cross, which was sought for in vain. The body s
proved to bo that of Mgr. Auger L1, of Montefalcone, Bishop
of Couserans, who died in 1308."

Now Method of Detecting Potash,

Ad. Carnot publishes n new and delieate test for potash.
Dissolve one purt (10 graing) of subnitrate of bismuth in &
few drops of hydrochlorie neid; then dissolve sepurately two
parts (20 gralns) erystallized hyposulphite of soda in asmall
quantity of water; pour the second solution into the first
and add an excess of strong aleohol. If a portion of this
reagent be brought into contact with a few drops of a solu-
ble potash salt, n yellow precipitate is immedistely formed;
|if the potash salt is not in solution n light yellow, but very
 distinct coloration is produced. All potash salts of the min-

eral acids give this renction.  Barium and strontium are the
only metals that might be mistaken for potash, as they form
white double salts with this reagent, As these bases seldom
oceur along with potash, it is casy to recognize and remove
them. If asolution containg but a few grains of potash, it
 should be evaporated to a small volume or to dryness in or-
| der to obtain the reaction more distinctly. Another way is
| to saturate a strip of filter paper with this solution and dry
it. The yellow color will be seen on the edges of the paper.
Owing to the remarkable solubility of all the simple and
most of the double salts of potash, its detection has been
| quite difficult. The usual reagents hitherto in use were a
solution of tartaric acid, which must be freshly prepared,
und chloride of platinum, which is expensive and not very
satisfactory, owing to the difficulty of perceiving a slight
yellow precipitate in a deep yellow liquid.
e
The Preservation of Flowers,

A new method of preserving flowers, suceessfully adopted
by Dr. Miergues, is reported in the Gardener's Magazine.
Each flower, held by the extremity of the stalk, is plunged
into a vessel of paraffin, quickly withdrawn, and twirled
rapidly between the finger and thumb, so as to shake off the
superfluous oil. Bougquets of flowers thus treated have been
kept upwards of a twelvemonth without losing their shape
or colors. Whether the smell of paraffin be equally persist-
ent, the doctor has forgotten to inform us.

—_ —. o - —-
An Electrical Plant,

In a recent number of the Hamburger Garten- und Blu-
menzeitung, Levy describes a plant, which, if the statements
of this traveler are true, must be a most remarkable won-
der. Ttis one of the phytolacca which seems to be new, and

bas received the name of phytolacea electrica. The curious
fact about this plant is its
strongly marked electro-mag-
netic properties. On break-
ing off & twig a sensation is
prmlm'-'\l in the hand like
that given by a Ruhmkorfl in-
duction coil. This sensation
was 50 marked that he began
to experiment with a small
The compass be-
gun to be affected by it at &
distance of seven
The needle
on approaching nearer to it,

compass

or eight

paces vibrated

and finally began to revolve
rapidly. On receding, the
phenomena were repeated in
reversed order. In the soil
where this plant grew, there
was not a trace of iron or
other magnetic metal, like
nickel or cobalt, and there is
no doubt that the plant itself
possesses these peculiar prop-
erties. The strength of the
phenomenas varied with the
time of day. During the night
it is almost nothing, and
reaches its maximum about
two o'clock in the afternoon,
When the weather is stormy

The eruption, a full de-
seription of which we pub-
lished some time ago, lasted
but six hours, and was fol-
lowed nine days afterwards by earthquakes and a submarine
eruption near Heei Point,

—  ——etre—
Singular Balloon Accldent.

A fearful accident Intely occurred at Hull, Eng., by which
# large number of persons were seriously injured,

It appears that for several years a gala has been held every
Whit Monday, in u Jurge field in the Beverley Road, and
this year one of the attractions advertised was the ascent of
o balloon. Arrangements were made with the British Gas
Company for a supply of gas, it being estimated the balloon
would require for its inflation about 18,000 cubic feet, There
heing a strong wind at the time it was filled, the balloon,
although securely fixed to the ground with ropes, swayed
vigorously from side to side. We learn from the local papers
that close to the ring in which the filling took place there

was 8 “striking machine,” against which, just as the ascent

GREAT VOLCANIC ERUPTION AT HAWAIL—Fig. 1,

the varnish with which the silk composing the balloon was
covered, when it beeame heated, caused the burning mate I
rinl to stick to the hands and faces of the sufferers, and in
numberless instances the skin was torn away from hands and |
Amongst |

fuces 08 the unconsumed materinl was removed,
the injured was a little girl, who was so frightfully hurned
that she expired the next day.

:
—_—— ———St O _— !

Five Centuries Burled. !

The Ariégeois relates as follows the finding of the body of |

a bighop at Saint Lizier, France: ““ The discovery was made
in the wall of the cathedral cloister. The skin is yellow, but
The arms were crossed over the breast, and
The hands were still

not mummified
the head slightly inclined to the left
gloved, sandals were on the feet, and having been carefully
removed, the members were found to be in a perfect state of

: 1
tion,

the energy increases still
more, and when it rains the
plant appears withered. Levy
nlso states that he never saw

sition was, besides, rendered the more swful by the fact that | any insects or birds on or about this electrical plant.

et
Nathao R, Smith,

Professor Nathan R, Smith, the distinguished surgeon and
mediesl practitioner, died in Bultimore in the eighty-ficst
year of his age, For many years he had been the acknow-
ledged hewd of thoe profession in that city, and up to within
o few years pust has been in full practice. The deceased
was a native of Cornish, N.H, In 1825 he was appointed
professor of surgery and anatomy in the University of
Vermont, and organized the medical school of that instita.
In 1827 he accepted the chair of surgery in the med
ical department of the University of Maryland, which he
filled for many years, He was well known as a writer in
various medieal journals, and published a voluminous work
on the surgical anatomy of the arteries, which was well
received in this country and Europe,
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Onr Washington Correspondence,
To the Editor of the Scientific American :

Mr. Hunt, the gentleman whose patent was withheld as
mentioned in my previous letter, feeling himself aggrioved by
the Commissioners in that matter, has issued a circular hinting
at collusion botween the Commissioner and his ex-partners,
and denouncing the former for his action in the case. This
has been followed by an order from the Commissioner, ap-
proved by the Secretary of the Interior, suspending Mr.
Hunt from prctice before the office. ¢

After a contest of about two years between Faber, of
Munich: Jacobwon, of Berlin; Schwanhausen, of Bavaria;
Batchelder, of Boston; the American Pencil Company, and
the Eagle Pencil Company, of New York, as to the priority of
the invention of what is known as the copying pencil, by the
use of which a transfer copy can be taken by moistening the
paper, the controversy has been concluded by a decision of
the Commissioner in favor of the Eagle Pencil Company, as |
assignees of Charles Walpouski, who is sdjudged to be the
original inventor.

Gen. W. G. Le Due, of Minnesota, has been appointed
Commissioner of Agriculture. The papers here speak very
highly of his knowledge of the science and practice of agri-
culture, and assert that ho bas always been prominently con.
nected with the agricultural interests of his State.

The June reports of the Agricultural Department indicate
s better prospect than usual for wheat. The report of June,
1876, made the average for the country thirteen percentum '
below the standard of normal condition, and the subsequent |
returns of condition and yield were still lower, forecasting the
scarcity which has occurred, The average for winter and
spring wheat together is one hundred this year, winter wheat |
being above that figure and spring wheat below it.  Thero
are 227 counties reporting winter wheat in full normal con-
dition; 494 counties above one hundred, and 183 below it
Spring wheat in 92 counties isreported at one hundred, 117
counties above that figure, and 187 below. Thereports from |
California indicate only half a full crop, from a deficiency of
winter rain fall. Fewer injuries than usual from insects and
rust are reported.  In the Ohio valley nearly every return is
favorable, but in Pennsylvanin and Tennessee a slight de-
preciation is caused by the Hessian fly. The only serious
injury is that caused by the grasshopper, which has been
most destructive in Minnesota, hatching numerously through
all the settled portions of the State. In the west of Towa
and throughout the wheat fields of Kansas and Nebraska
the losses from the hopper are reduced to a minimum by the !
effects of wet and cold weather after hatching and subse-
quently by the successful warfare of the farmers. In some

portions of Texas the destruction of wheat by grasshoppers
has been quite heavy.

Scientific American,
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Southorn wators, and about 1,000,000 are now en route 10

the wators of Onlifornin,  Active preparations are now being
made to distribute a large number of salmon eggs and young
galmon next fall throughout the country. Over 5,000,000
eggs and young were distributed last fall, but s much larger
pumber will be sent off this season. The principal salmon
hatehing establishment s at MacLoud river, California, llw}
species of salmon found there being most sultable for Eastern
rivers, like the Susquehanna, Delaware, Potomac, and Cape
Fear. Professor Baird has recently given considerable at-
tention to Importing earp from Germany, ns the finest fish
of this kind ix found there, Four hundred and fifty large
earp wore recontly imported by the steamer Neckar. They
are now in the ponds of the Maryland Fish Commission for
breeding purposes, and their young will be distributed
throughout the South. Other importations will be mude soon.

Major Powell, who has charge of the geological and geo-
graphical survoy of the territories, has already sent out five
surveying parties, all of which are at work in Utah. A tri-
angulation party, under Professor Thompson, is located on
the castern slope of the Wasatch mountains; three geo-
graphical partics, under Messrs, Renshaw, Wheeler, and
Graves, are at work on the Ulntah, Price and Lower Green
rivers; and a geographical party, under Captain Dutton, is
loeated on the Sevier Plateaus.  The major is about to leave
for the field himself, but before starting will fit out two
other parties, one of which will make a specialty of the sub-
ject of irrigation in Utah.

Preparations for an improvement in the devices on the
coins of the United States have been going on for nearly a
year, and the various dies are approaching completion. As
goon as finished, specimen coins will be struck and sub-
mitted to the Secretary of the Treasury for appropriate
action under the law. One of the objects in view is to have
the devices, inscriptions, ete., so finely engraved upon the
coins a8 will render successful counterfeiting almost, if not
quite, impossible. At the request of the Committee on Coin-
age, the Secretary hasinstructed the Director of the Mint to
have an experimental $50 gold coin struck. These diesare
nearly finished, and will, it is said, make the largest gold
coin ever issued by any government. While on this sub-
ject I may state it is estimated by a prominent Treasury
official that the total amount of gold and silver in the
United States is $225,000,000, and that the increase during
the year ending June 80 is not less than §$45,000,000. As the
imports are expected now to nearly, if not quite, balance ex-
ports, and the balance of trade is in our favor, itis believed
that the accumulationof specie in this country will be still
more rapid hereafter. Dr. Linderman, the Director of the
Mint, expects to spend some time in California and Nevada in-
vestigating the gold and silver mines, to determine upon the
supply of the precious metals which the government can

and without sufficient precaution.

Tron Bridges,

To the Editor of the Seient{fic American :

When o railroad train falls through an fron bridge, an iron
truss #inks beneath the roof of a public building, and gy

engine boller bursts at ordinary working pressure, all within g
short period of time and each endangering, If not destroying

lives—no wonder that some porsons are led to ask whether
we are not advancing too rapidly in the applications of et
In perhaps no other
branch of industrial science has a quarter century’s research
been so universally beneficial and of extensively practical o
character as in metallurgy and uses of iron,

It is not unnatural, then, to suppose that iron would be the
first of our artificial productions to come into too general nse,
Nor would it be anything but strange if some conservative
volee did not rise to *“brake up" our headlong rush to that
unhappy state of things which would result in the mortifics.
tion of science.

We have listened particularly to arguments (?) against the
use of iron as a bridge material-—against the replacement of
the stone arch by the iron girder,

One remarks upon the loss of life by the Ashtabula djs.
aster: **No such thing could have happened if that bridgs
had been astone arch.  Who ever heard of a stone bridge
falling through?” Now the fact that stone bridges never
full (allowing such, fora moment, to be the case), while iron
ones do, is no reason forabolishing iron as a bridge material,
Let iron and stone bridges, under the same traffic, be built
with the same safety factor, and the imperfection that will
cause a downfall will, in nine out of ten cases, exist in the
stone.

The fact that all iron before being used is molten, and
therefore becomes homogencous, is in itself a strong argu-
ment in favor of its use. Another is the ease with which
a whole truss may be tested in one or two of its members
before erection, while totest an arch would necessitate the
awkward and tedious performance of testing each stone,
Stone bridges of long span, especially with us, are of com-
paratively rare occurrence. The voussoirs of a short span
are, for looksalone, large enough to insure many times the
requisite strength, and any mason who has an eye for symme-
try and enough of that indispensable article known as
*“cheek " to style himself an engineer, may with safety to
his own reputation erect an ordinary stone bridge.

The reason, then, why astone bridge does not fall is be-
cause it is unnecessarily strong. Let iron be used as pro-
fusely and in correct proportions, and no iron bridge would
ever fall.

Stone bridges as well as iron trusses, do fail when not se-
curely built. An inspection of the Boston Railroad depots
will show the remains of an arch whose load is supported by
an iron girder. Even while we are many times safer in the
railway car than in our own private carringe, we cannot doubt
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count upon for coinage purposes. From a recent official| that iron, especially in trusses, is sometimes too sparingly

i Reportsto the Department from the South indicate that

the total average of cotton planted this year is nearly four
percentum  in excess of that of last year, The season is stated
to have been too wet at the time of planting, and too dry
since in all of the cotton growing districts except Texas.
The growth now, however, although small, is generally
healthy, clean, and in a good condition for rapid improve-
ment with favorable weather.

The prospects of the peach crop this year are exceedingly
good. The Delaware growers are watching their trees with
greatinterest, feeling certain that, without some extraordinary
misfortune, the yield will exceed anything heretofore known,
and feeling puzzled what to do to realize the most money
from what promises to be a glut. Notwithstanding the
grest efforts made last season to find new outlets for the
surplus, there remained a vast quantity of fruit which could
not be utilized. Peaches' rotted by the millions, and the
hucksters in some of the cities had hard work to dispose of
their stock at any price when the season was at its height.
The experiment of sending fresh peaches to England wasa
failure, but fruit preserved by evaporation can be and has
been sent in great quantities. For the year ending June
1876, dried fruits to the value of £600,000 were exported,

report it appears that no small amount of gold and silver is
obtained from the Atlantic coast, as the amount deposited at
the mint and assay offices to the close of the fiscal year end-
ing June 80, 1876, is as follows: North Carolina, $10,335,-
209.31; Georgia, $7,379,495.51; South Carolina, $1,381,521.06.
Total §19,006,225.88.

An official comparative statement just issued of the ex-
ports and imports of the United States for the month ended
May 31st, 1877, and for the eleven months ending at the
same time, compared with like data of the corresponding
year immediately preceding, in specie values, shows as fol-
lows: Excess of exports over imports, including merchandise
and specie, for the month of May, 1876, $13,040,906. For
the eleven months ending May 31, 1876, $103,109,473. For
the month of May, 1877, £12,312,309. For the eleven months
ending May 31, 1877, $166,372.093.

Recent railroad statistics show that 78,508 miles of road
were in operation this year, against 71,759 in the previous
year. The gross earnings, $497,558,000, against £503,066,000;
the net, §186,453,000, against $182,506,000; dividends paid,
$08,040,000, ngainst $74,294,000.

There appears to be considerable doubt here about the

while during the same period of time ending on the first of

Paris exposition being opened at the appointed time,

used.

It is asked: ““Is not some legislation necessary to prevent
such rapid introduction of iron bridges upon our thorough-
fares?” I say, ““No."”

But let us have legislation that will be a damper to the
erection of cheap bridges by money-eyed corporations, and
that will, without excessive material, asin the case of stone
bridges, give the passenger over the suspension or truss
bridge the same feeling of security as when over the arch.
In the above-mentioned, as in all such cases, failure was due
to incompetent or untrustworthy enginecring rather than to
the iron.

In what respect isiron inferior to any other bridge ma-
terial?

Let iron be used, then, but let men use it who will prove it
free from silicon, phosphorus, ete., before computing for

H. V. HixcgLeY.

Instinet of the Swallow,
T the Editor of the Scientific American:
On page 407, vol. xxxvi,, of Tue ScIENTIFIC AMERICAN,
Thos. Edward gives an acoount of the conduct of the tern.

the present month this amount was increased to 2,500,000, | although Secretary Evarts has received no official informa-
'B‘ylhem.pfunm now in use for drying fruit, called itlon as to postponement, but, on the contrary, all com-
evaporators,” the fruit is lfft in such a natural condition ‘ munications received from France give assurance that the
&w is calling for it in vast quantities; and France exposition will be open next year as announced. Notwith-
usinglarge quantities of dried fruits, especially apples, | standing this, the opinion appears to gain strength in the

Having scen a similar display among barn swallows, I am
prepared to believe the narrative.
A swallow, on rapid wing, thought to take an insect near

the water. His wing dipped, and not being properly on bis
guard, he was turned on his back, and floated like a cork oo

which are made into wine and reshipped in that form to the
American market. The Delaware peach Erowers are now
preparing to dry their fruit by the «* evaporators,” and expect
1o find a ready and profitable market for it. Penches dried

in this way bring from twenty-five to thirt

y-Aive cents per | culty in the political crisis in France. The election which
pound, and each basket of peaches will turn out three and a  follow f W
i vt oot =it ;: b:' ollows the dissolution of the assembly will greatly agitate

obtained from England than by glutting the market in this
country. The only drawback to the use of these evaporators
Is their great cost, and there appears to be & demand for ap-
paratus that will accomplish the same results at o Jess price.

Professor Baird, of the United States Fixh Commission, is
about to leave here for the purpose of collecting information
and statistics in rogard to the food fishes of the Now Eng-
land coast, between Balem and Portland, and will have his
headquarters at the former place. Particular attention will
be given this season to the collection of Information in regard
to the cod, mackerel, blue fish, tuntog, menhaden, sear her.
ring, baddock, pollock cusk, and hake. During the past
scason the Commission have hatched out about 9,000,000

young shad in the SBusquebanna, at Havre de Grace, over

g- | the Btate Department that an agrioultural exhibition will be

State Department that a postponement will be decided on
before long.  In addition to the war now exciting all Europe,
which Is likely to prove an insuperable obstacle to holding a
satisfactory international exhibition, thero is now a new diffl-

(the country, and would seem to make it impossible to de-
lvclop that degreo of interest in the exhibition essential to
success in such o tromendous undertaking.  In consequence
of this no steps have been taken by the department toward
organizing the provisional commission that has been hereto-
fore proposed,

Mr. O. C. Androws, our minister at Stockholm, informs

held av Ohristinng, from tho 2d to the 7th of Ottober next
which will be open to forelgn natlons, and npproprlnu;
awards given to the successful competitors, The time of
exhibition is short, yet it may bo suMclent to introduce some

of our agricultural implements to the notice of the farmers
of that region.

the surfacs, feet up, and perfectly helpless. He uttered s
few cries of distress, and almost instantly a multitude of
deeply-sympathetic companions filled the air above and
around him, each clamorous with excitoment, and all running
to realize the situation, and to comprehend what was required,
but many fruitless efforts were made before he was success:
fully caught by the wings, raised, and partly turned over.
They wore finally successful, and I was left standing on the

bank, meditating over the popular crrors in regard to in-
stinet and reason. 8. L. N. Footg, M.D.
Yellowbud, Ohio,
——— e —

o the Bditor of the Scientifio American :
Isend by maila small box containing n bug which seems
be a new destroyer of the Colorado beetle, or ,
has a proboscis somewhat resembling the house-
to be of a hard nature like bone. Tho bug stri
with this proboscis, and scoms to suck the life out of
when he is ready for anothor. First, Would like to ki

Enemy of the Potato Hootle.

Wuhlnmon. D O OWu"

whether it is an injury to the potato plant ; Second,




to, with its proper name. It seems
Ihaunothdtlmotomhltnq
1 it kill two bugsin ten minutes, Seems
from three o'clock P. M. until dark.
hhnnamthm;hymp.pu.
F. A. Wmrrxsey.
t-gray m‘nlmndmwmuumednhmﬂ-
nmmhu.uum.mm
optera; family, soutellerida), popularly known
the spined soldier-bug (arma spinosa dallas).

M_ | acquaintance, and every reading farmer protects

8 possible in his warfare with the potato beetle.

._mm sent by Mr., Whitney was a female, and had
Just laid 29 eggs by the way. These
eggs uro pretty little cauldron-shaped
objects, with a convex lid, around
which ciliate from 15 to 20 delicate
white spines,  The color of the egg
is at first pale bluish gray, but the
shell being translucent, the black
and red colors of the embryo within

“;.‘w lm; M,; soon show through it, and give the
with right wings ox- egg a bronze hue. Carefully ex-
panded: amined, the surface is seen to be

studded, especially on the convex lid, with what, under the
microscope, appear like blunt spines, and which give the egg
a slightly specked appearance to the naked eye. The convex
lid opens with a spring of marvelous delicacy, when the
hatching period arrives,

These oggs are neatly placed side by side, in clusters of a
dozen or more, upon leaves and other objects, and are so
much subject to the attacks of a minute hymenonterous par-
asite, that those who undertake to hatch such as are found

out-doors will more often get flies than bugs,

The newly hatched bugs are broadly ovoid and swollen-
backed creatures, which congregate together, and look guite
unlike the parent. The color is polished black, except the
abdomen, which is crimson, with transverse black bars on the
middle of the back and at the sides.

In the full-grown larva, the black still predominates on
the thorax, but some four yellowish
spou appear, and the abdomen be-
comes more vellowish, though still

‘6 tinted with red. In the pupa, which

is readily distinguished by the little

- ., wing-pads, the ochreous-yellow ex-

mmm-e.ea. tends still more, and finally, with

, larva; w, pupa. the last molt, the black disappears

entirely in the perfect insect. Throughout the immature

stages the shoulders are rounded, and not pointed, and the

antennw®, or feclers, have but four joints, instead of five as in

the mature bug, while there are but two visible joints to the
feet, or tarsi, instead of three.

The writer thus speaks of this gallant little fellow in his
work on *‘ Potato Pests ":

*“This is one of the most common and efficient of dory-
phora's enemies, occurring in all parts of the country, and
seeming to have a decided fondness for our potato-destroyer,
especially for the soft larva. . . . Thrusting forward
his long and stout beak, he sticks it into his victim, and ina
short time pumps out all the juices of its body and throws
away the empty skin.

“We have been taught to admire the muscular power of
the lion, which is enabled to grip and toss an animal larger
than itself with its powerful neck and jaws ; but feats per-
formed by these young soldier-bugs throw the lion's strength
completely into the shade, for they may be often scen
running nimbly with a doryphora larva, four or five times
their own size, held high in air upon their outstretched
beak.

“The spined soldier-bug by no means conflnes himself
to potato.beetle larvee, but attacks a great number of other
insects.”

Water Plpe Pressures,

A series of important experiments, having for their ob-
jeet the settlement of several important questions in connec.
tion with the extinction of fires, were carried out at Grays
on behalf of the Metropolitan Board of Works by Sir Joseph
Bazalgette and Messrs, Branwell and Easton, C.E, The ex-
periments were classed under three heads, the first being to
test the effect produced by a pressure of 40 feet (that beiog
the greatest height above road level to which the East Lon.

don Waterworks Company are required to dellver water un. |

der their Act), using various lengths of hose and sizes of
jets. The second was to test the effect of varying pressures
under differing conditions of hose and jets. The third was
to experiment with jets of great height. The baws from
which the experiments started was the assumption that the

value of a jet for extinguishing fires will be according to |

the height to which it can be thrown and to the quantity of
water delivered, both of which depend on the elevation or
head of reservoir, the lengths and sizes of the mains and
pipes, and the dimensions of the hose and jet. Thus throe
things had to be considered—namely, the pipe friction, the

hose friction, and the ratio between the height of the jot |

and the pressure immediately producing it.  The results of
the experiments praved that in overcoming the friction due
to driving 000 gallons of water per minute through one-
eighth of u milo of 4-inch pipe, 225 feet of pressure would
be exbuusted. If these 600 gallons were soparated into the
four jets of 160 gallons, each with their 200 feet of hose,
there must be added to the 235 feet the loss of 65 feet in
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delivering 150 gallons per minute; and to throw that quan-
tity to a height of 50 feet by jet would exhaust a further
80 feet of pressure. The inevitable conclusion, therefore,
is that to deliver these quantities through the stated lengths
of pipe and hose, and to throw it to a height of 50 feet,
would exhaust a pressure of 300 feet. It may be ns well
here to observe that one-cighth of & mile of 4-inch pipe ap-
pears to be a very long length for the delivery of so large a
quantity of water, and, as shown by the second experiment,
the reduction of the quantity of water to one-half reduced
the pressure from 2560 feet to 03 feet, 0 inchea. A propor-
tionate enlargement of the pipes to deliver the larger quan-
tity of water would effect an equivalent reduction of pres-
sure, 80 that with high pressures it is clear that at the same
time there must be pipes of sufficient size not only for the
delivery of water extinguishing fires, but anlso, at the same
time, for supplying the domestic requirements of the sur.
rounding district. It must also be borne in mind that if
these high pressures are introduced into the metropolitan
district, the whole of the house pipes and fittings must be
strengthened o as to be able to withstand them. The cost
of that aloné has been estimated by Mr. Muir, of the New
River Water Company, at £40 per house. As there are
about 400,000 houses to be dealt with, that means an expendi-
ture of somewhere about four millions of money.—ZLondon
Building News.

PRACTICAL MECHANISM.
DY JOSHUA ROSE.

Nrw Sprixs—-No, XXX,

PATTERN-MAKING, —WHEEL SCALE.

The accompanying illustration (Fig. 217) represents a very
serviceable article for those who may be called upon to lay
out gearing. Itis not new to the mechanical world, but as the
author never happened to meet with but one man who actu-
ally had made himself a scale of this kind, he considers it
will prove a novelty to a large class of the readers of THE
SCIENTIFIC AMERICAN,
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Draw the lines AB and AC at right angles to each other.
Make AB equal to three inches; the line AC may be any
convenient length, say six inches, ng by observing this pro-
portion the scale will be in addition a very useful set square
with the angles at B and C 60" und 80° respectively. Join
BC; divide AB into 15 parts; from C draw lines to the fifth,
sixth, seventh and eighth part, as in the figure. Divide AC
into as many parts as there are inches in AB, number the
divisions, and erect perpendiculars to AC. These are for the
even inch pitches. To make the scale serviceable for the
fractional parts, divide and subdivide again, and ecrect a per-
pendicular at each division, This process in our figure is
carried out to quarter inches. It may, however, be further
extended, if desired; but ingsmuch as it Is so little trouble
to draw a perpendicular at any time for any fractional pitch
required, it may be preferred by some that the scale should
not bo overcrowded with lines.

Brass is probably the most suitable material, as it takes
the lines readily, does not oxidize, and is sufliciently lnnl
to stand considerable wear,

The method of using this seale will be clear from the fol-
lowing example. Let O, Fig. 2, bo the center of a tooth
wheel or pinion, and PP the piteh circle, which we will |
suppose already divided off, and that the piteh is one inch;
on the perpendicular marked take with lhv compasses the
distance up to line 8§, and set this off outside the piteh for
the tops of the teeth: on the same perpendicular take the dis
tance up to line 6, and mark this inside the pitch elrele for
the roots of the tecth. With conter, O, and the points so |
found as distances, describe clreles

Mauke the thickness of the tooth equal to the distance on

oqual to the distance up to line 8—all of course measured |
from the base line, AC,
Scales upon this prineciple may be made to accommaodate

any preferred proportions of the teoth of wheels,

i
the seale up to line 7; the width of the space will then be |

e e————————————————————————————

Naphtha Explosions,

At noon, May 28th, an explosion and fire occurred on a
barge which was discharging naphtha in front of the pier of
the Metropolitan Gas Company, on the North River, near
New York city. There had been about 95 barrels in the
cargo, of which about one-half was pumped into & receiving
tank, and the accident eccurred just as the engineer, who
was on the pler, was about starting the donkey pumps for
work, after the dinner hour, The captain of the barge and
two men were killed, and the engineer seriously injured.
The barge and pier were damaged to an amount of about
£3,000, but the receiving tank, which was not far off, most
fortunately escaped. It was unusual to receive the naphtha
in barrels—it generally having been sent in bulk, and pumped
to this same receiving tank. Possibly o pipe or mateh used
by one of the men killed ignited the inflammable gas evolved
from the naphtha, or a spark may have originated from
the iron implement used to remove the bungs, striking a
nail,

June 2d, an explosion took place at the residence ol C. B.
Shoemaker, 1504 Swain street, Philadelphia. Mr. 8. had
procured five gallons of *“ benzine ™ to use a5 a moth prevent-
ive, and, with o watering-pot, had sprinkled the carpet und
furniture of the parlor with the fluid. At 845 AM., Mrs,
Shoemaker and Mary Hall being in the parlor, a violent explo-
sion occurred in the lower rooms, setting fire to the clothing
of the two ladies, and eausing the death of Miss Hall at noon
of the same day, and of Mrs. Shoemaker about midnight of
June 8d. The benzine in the can held by Mr. Shoemaker,
in the second story at the time, did not ignite. There was no
fire cither in the parlor or dining room, and the only theory
which seems possible is, that the volatile gas extending
through the dining room to the kitchen—a distance of about
40 feet—and forming an explosive mixture with the air,
ignited at the range in the Kitchen.

At the coroner’s inquest it was shown that Mr. Shoemaker
had for four years past used benzine in a similiar way without
accident. The can in the present case was labeled *“ Parlor
0il, Non explosive.” The portion remaining in the can,
upon being analyzed by Shippen Wallace, chemist, was
found to be ““a light naphtha, partaking, however, more of
what would be termed gasoline, commercially, than naphtha."”
The specific gravity was only 75" Baumé. In his testimony,
Mr. Wallace said :

“TIt is extremely volatile, giving off inflammable vapors
at the ordinary temperature, and can be ignited when a
flame is held within balf aninch of it. By submitting the
fluid to distillation, I succeeded in obtaining 64 per cent
below the temperature of 170° F., and the balance between
that and 205°. In the process of refining petroleum, the oil
coming over from the still at a temperature below 170" F. is
termed gasoline, and has a specific gravity from S0° to 90"
B.; I would therefore call the fluid a light naphtha, par-
taking, however, more of what would be termed gasoline,
commercially, than naphtha. By the name ‘naphtha’ is, at
the present time, by chemical writers, embraced most of
the inflammable liquids produced by the dry distillation of
organic substances; commercially, as applied to the products
of petroleum coming from the still, between 150° and 278°
and having a specific gravity of 71°-76" B., while the hquld
obtained below 150°, and which generally has a specific
gravity of 80° to 90°, is termed gasoline."—American Ez-
change and Review,
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Priming.

Never prime a piece of wood, especially hard wood, un-
less certain there is no moisture in it. Run all wheels out
in the sun, or dry by artificial heat before priming, and if
painted as described in hurried work, they will not scale,
crack, nor blister. Use more or less oil, according to the
time required for finishing; on slow work oil will take the
place of varnish. Do not put on one coat and let it stand a
long time without sanding, and never put a thick coat on
bone dry work. A job painted in this way, with an extra
coat of rubbing varnish, allowed to stand a week or more,
then rubbed ont and well varnished, and kept away from
mud and water for one month, will hold its gloss equal to
oil work, and will not crack nor have the small-pox, and
come off generully. If necessary to hurry it still more, use
more jupan and varnish and less oil, thinning well with tur-
pentine,

Do not put a dry flat coat on glossy oil, nor sice rersa.
Be sure your job is free from moisture, so that it will drink
[in the priming. Make your priming thin enough with tur-
‘pc mtine, »o that it is drink and not victuals. Make each
coat as near like tho last as possible, put them on as soon as
«Ir\ and they will form one solid coating; then if you have
l”"“‘ let thom thoroughly dry before \'umlahing For wood

work to Keep in stock & long time, prime with best pail lead,
boiled oil and a little turpentine.— Cisrriage MontAly.
—— A —
A SteelsClad Bullet-Proof Car.

A oar of this sort has recently been constructed at York,
Pa., forthe Spanish Government, for use in Cuba. The steel
-Iulu which are pierced with loopholes for musketry, and
| which take the place of windows, have been S0 cunningly
planned by the painter’s skill to resemblo the decomted
ground glass sometimes used in cars, as to deceive the un

wary at a little distance. The car is $1 feet long, 8 feet
| wide, of the usual height, and is mounted on the Pennsyl:
l\nmln Railroad standard passenger car truck, Its weight 1s

’ulmul 24,000 1bs,  No finer work of the kind has ever been
' made.
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IMPROVED HORSE COLLAR STUFFING MACHINE.

We illustrate herewith a new machine for stufling horse

Scientific ,}mtrimu. ”_l_ﬂ.Y 21, 1877.
Testing for Load In the Glazing of Pottery.

The mothod employed by Ebermayoer for this purpose is
g0 slmple that we give it entire.  Ax woe have proviously | pling and hoisting or 1ifting any desired article,

NEW ICE TONGS,

The annexed engraving represonts a new tongs for grap.
It consisty

! work can be much more rap-
i e i l statod, some of the so-called granite ware containg lead, and |of two bowed arms, pivoted togethor nnd provided ot their
L : v

rily the cose. Fig. 2 is a sce- ) . :
idly performed than 1s ordinarily 8 the same mothod muy probably be adopted in testing uten- | lower onds with prongs.

tional view, and Fig. 1 is a perspective view of the deviee.

HORSE COLLAR STUFFING MACHINE.

To the upper portion of the frame is attached an inclined bar
which carriesa pulley, over which passes therope, A, Fig. 2.
Adjustably fastened to said rope is a hook, B, which receives
the collar to be stuffed, as shown in Fig. 1. The rope passes
back and is wound around a drum, C, generally in the rear
portion of the frame. To this drum is also attached another
rope, D, which, after passing over a pulley in the frame is
fastened to a carriage, E, the wheels of which move up and
down in ways in the frame.

The straw or other material is received in the hopper, F,
secured to said carriage. The bottom of this hopper is a
short endless belt, G, provided with teeth to grasp the straw
and carry it forward into a recess in the front part of the
carrisge. A small arm suitably arranged prevents clogging
of the recess. Upon one of the journals of the rollers over |
which the belt passes, is a pulley, H, which is connected to |
the roller journal by a pawl and ratchet wheel, so that only
when said pulley is turned forward, the roller and belt may
be carried with it. Around the pulley, H, passes a strap,
one end of which is attached to one extremity of a coiled
spring, while the other end of the spring is secured to the
carrisge. The opposite end of the strap is attached to a seg-
mental pulley, which has a projecting arm to strike against
a stop on the frame whenever the carriage moves upward to
operate the feed belt, and which is drawn back to its for-
mer position by the spring as soon as it is released from the
stop.

The rod, I, passes through a hole in the carriageto take
the straw from the carrier belt and force it into the collar.
To the shaft of the drum, C, is secured a rope, J, which is
wound thereon in the opposite direction to that of the ropes
previously mentioned, and which carries a weight large
enough to overbalance and raise the carriage and its attach-
ments.

The mode of operating the machine is as follows: The
workman hangs the collar to be stuffed, as shown in Fig, 1,
by on2 end from the hook on rope, A, and places the straw
or other stuffing material in the hopper. He then holds the |
open lower end of the collar over the hole in the carringe
and presses the treadle, K, down with his foot. This,
through the intermediate mechsnism, raises the weight and |
allows the carriage 1o descend, the operator drawing the
collar down with it. As the carriage comes down, the rod,
I, forces the straw into the collar.  The workman then raises

A GASPIPE BEDSTEAD,

his foot from the treadle, the weight is lowered, and the car.

Above the plvot the arms form
sils mado of this ware, Kbermayer takes weak commerclal | levers, C, crossing each other, as shown, and to the wppor
vinegar, which he dilutes with four parts of water, and adds | onds of these ll‘.'vers are pivoted two links, D, the upper ends
to each liter of vinogar 50 grains (or 5 per cent) of table salt. of which are pivoted together to n shank, &, projecting down-
The addition of the salt might be entirely omitted, as the | ward from the handle, the parts together forming a toggle-

The handle shank, b, passes through a guide or pro-
jection, d, attached to »
bar, I, which is pivoted 1o
the tongs. From this guide
or projection extends a
knob, 8, as shown., The
tongs are operated by hold-
ing them with the handle,
(G, und striking them down
upon the block of ice, for
exnmple, when the toggle
Joint spreads o as to open
the arms and allow the
jaws to take hold. Then,
by raising the tongs, the
ice is lifted by them, and
the heavier the ice is, the
closer the tongs hold it.

chloride of lead formed is but slightly soluble in salt water. joint.
If the glazing is good, it will not be attacked either by dilute
vinegar or salt water ; if it is poor, more lead will be dis
solved by the vinegar than by the brine. The vinegar and
salt 8 1ot in the vessel 8 to 12 hours, A measured quantity
Is employed, say § liter, or § pint, and in repeating the test,
use o lttle less of tho Hguid, so that it will not stand higher
than before, and dissolve frosh portions of the glazing, After
8 or 12 hours, the contents of the vessel are tested for lend
with sulphide of ammoninm. If no precipitate of sulphide
of lead is formed, or at most n light yellow to light brown
color is produced, the vessel is not to be considered dangerous
to health. If, however, a black pregipitate, or dark brown
color is formed, from which a precipitate falls in a short
time, the glazing of such vessel is suspicious.
These \\‘Vo&wlsr are then rinsed out with water, and again \
b 4

filled with the diluted vinegar. After 8 or 12 hours it is
again tested with sulphide of ammonium. Those vessels which ‘
no longer yield any precipitate are to be regarded as good By taking hold of the
and fit to use, In these vessels there is nothing to fear pro- knob; J, with the left
vided they are boiled with vinegar and water before using, | hand, while the right hand has hold of the handle, G, the
If o precipitate is formed a second time, the vessel is totally | arms can be opened easily and guided so that the juws, B,
unfit for use, and dangerous to health. | enn take proper hold of the ice.

i This device was patented February 20, 1877, by Mr. Peter
A GASPIPE BEDSTEAD. Euler, of Troy, N. Y. o

An ingeniously simple bedstead can be made of iron pipe on = e

in the manner illustrated in the annexed engraving, Two

New Metallurgleal Treatment of Nickel,

M. Hersel proposes the following treatment of the oxides
of nickel, and especially of the hydrosilicate of nickel and
of magnesin. The nickel oxides are mixed with alkaline
sulphides or persulphides, or with alkaline earths variable
according to the composition of the ore and the nature of
the gangue. The mixture is melted in a suitable furnace.
The sulphides or alkaline earths react on the oxides and on
the silicate of nickel formed by double decomposition of the
| nickel sulphide and the alkaline silicates. The gangue com-
{ bines with the melted mass on the furnace hearth and pro-
duces scoriz: from the latter the nickel sulphide is separated
in the same apparatus. Fusion gives: 1. Sulphide of nickel
freed almost completely from sulphide of iron. 2. Alkalies
or alkaline earths in excess. 3. Silicates forming slag. It
remains only to transform the sulphide of nickel into oxide
| and to treat thelatter according to methods commonly known.

—

How the Chinese Mako Tea.

The upper classes in China, from very long experience in
the matter, select the very choicest tea which they can afford
—generally the young leaves from old trees. A few of these
leaves are put into a cup, and water, a little short of the
boiling point, is ndded. As soon as it is sufficiently cool,
which does not take many seconds, for the cups are very
small, the beverage is quaffed, much after the same manner
a8 the Turks do coffee, s0 hot that it is commonly asserted
they drink it boiling. By the above quick method, they
skim, as it were, only the superficial flavor of the leaf, which
is very capable of yielding up, when required, a bitter ex-
tract, which they avoid. This is the prime source whero
the *“used leaves,” spoken of by analysts, come from.,

@ r-—

American Xastitute Exhibition.

The 46th Exhibition of the American Institute, New York
city, promises to be of unusual value, Our inventors and
manufacturers have at last learned the value of meeting the
purchaser and consumer face to face. For rules, space, etc.,
address the General Superintendent.

STEAM GLUE-HEATING APPARATUS,

This apparatus hins been devised by Messrs. W, Richardson
& Co,, of Darlington, England, to meet a want which has
been felt in joinery shops and other establishments where
thore is & considernble consumption of glue. As will be

HORSE COLLAR STUFFING MACHINE.,

lengths of pipe are bent, each in the same manner, as fol
lows: A distance equal to the desired width of the head: |
board is marked off ot the middle of one of the picces. Each
end is then bent in U shape to form logs, and the arms of the
U ure bent ot right angles to form side pieces. The other
length of pipe is bent in precisely the sume way. Then thoe
two parts are joined by couplings on the side bars, braces
aro added ns shown, o wire mattress is nttached, and the bed.
stond is complete.  This was patented April 24, 1877, by Mr.
W. J. Myers, of Hartford, Conn.

. .o -
Exportation of American Reef.

soen, it s a very simple affair. There is a cast iron pan or

riage is muised. The ascent of the latter operates the foed | A statement is made by the Bureau of Statistios tnat dur-
belt and feeds more straw Into the cavity of the earriage | ing eighteen months ending with March, 1877, the total ex-
ready to be forced up into the collar as the carriage again ports of fresh beef from the United States to Great Britain
descends. In this way it s claimed that & collar can be amounted 10 34,278,810 Ibs., the money value of which was |
quickly, easily, and thoroughly stuffed. | #8,000,483. Of this smount 20,001,250 1bs, went from New |

Patented through the Bcientific American Patent Agency, | York, and 4,677,500 from Philadelphin. The exporiation
June 19, 1877, by Mr. John M. Lichliter, Page county, Va. | has been gradually increasing, 86,000 Ibs. only having been

trough, which, when filled to about two thirds with water,
receives n half-inch steam pipe, and when the water boils,
the round covers on the top of the apparatus sre removed,
tho glue cans being substituted. The oblong spaces in the
top (also provided with covers) are intended to receive per-
forated zine troughs for boiling the breakfast cans of the
workmen.  Hot water can always be had from the appan-

For further information address B. F. Grayson, Jr., Luray, | sent In October, 1875, and 6,707,855 in March last,

tus, and its use implies saving of material, trouble, and fuel,
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TORPEDO WARFARE.

The Russian operntions on the Danube are now inviting
attention to this destructive arm of the service. We offer
some fllustrations of the chief of the present recognived wyu-
tems,  Inso doing, It may be well to remark that exper-
monts have rather been directed to the use of torpedoes st
son than to their employment for holding a river such as the
Danube, sbout half a mile wide, ngainst an immensely s
perior force.  But the late daring feat of planting a torpedo
against the side of a Turkish ironclad gunboat, will proba.
bly be followed by other equally hazardous and perhaps suc-
cesaful attacks, if the Turks are unwise ¢nough to permit
their ironclads or other vessels of deep draught to remain
within those narrow wators. Tt will be observed, however,
on the other hand, that the more recent faflure of a similar
attack on a Turkish ship at the Suling mouth of the Danube,
and the sinking of two Russian torpedo boats by the ship's
guns, has moderated some of the opinions that were ox-
pressed a week or two ngo concerning the frresistible power
of this novel instrument of warfare.

In the aunexed engravings, from the London Mustrated
News, we (llustrate several of the most improved forms of
torpedo vessels. The Whitehead flsh torpedo is separately
dopicted in Fig. 4. This machine isa cigarshaped steel
cylinder, 14 feot to 19 feet in length, and from 14 inches to
16 inches in diameter. It is to be sont, requiring no crew,
against the ship to be destroyed; and if one torpedo fails to
deal the death-blow, another and & third can be sent after
the enemy without much trouble or expense. This torpedo
consists of three compartments—head, conter, and tail. The
head contains the explosive, say 360 1bs, of gun cotton; the
central chamber holds the machinery and mechanism for re-

gulating It, 0 as to remain at the depth at which the torpe
do is to travel under the water line: and the third part holds
the supply of compressed alr for the engine. The motive
power I8 aupplied by o umall engine, eapable of Indicating
40 horse power, but so compnot that it can be made to weigh
only 85 1bw.  The working pressure of the alr In the tail is
ustunlly about 1,000 1bs, per square Ineh; and the quantity
carried is sufficient to propel the Jarge torpedo 200 yands at
aspeed of twenty-five miles an hour, or about 1,000 yards
at o speed of seventeen miles,

A fish torpedo should be eapable of plercing the protective
nets that are suspended from booms around an fronelad.
Whether such nets, made of rope and wire or any other ma.
terial, will effectunlly keep off the torpedo remains to be
seen,  But probably, if the net is sufficiently strong to keep
out the Whitehead torpedo, or to divert its course, this net
will be so heavy as seriously to lmpede the manwuvering
power of the big ship, and expose her to the cqually great
dunger of being rammed,  Outrigger torpedoes, made of
wood or stecl, may be carried by largoe vessels over the bows
or sides, either attached 10 booms above water or propelled
through cylinders below the water line, a8 just deseribed.
They can be fired on contact, or at will, by electricity.

Small stoam launches, Fig, 8, propelled by steam, or other
motive power, and steered by electricity, cither from the
shore or from o large vessel, or by one man on board the
Inunch, and carrying one or more of these torpedoes, will
prove most formidable.
eral fleet action, fought in mid ocean, if the water be sufll
clently smooth.
and, under cover of gunsmoke or the darkness of night, will

be likely to render a good nceount of their work,

[ the upheaved water coming on board the launch.

They may be used even in a gen-|

It has been suggested that Holmes' distress signal, capable
of emitting a very strong white light st o distance of more
than a mile, or some other lluminating power, may be em-
ployed by the encmy’s ships to discover the movements of
torpedo attack.  But it Is most unlikely that any of the big
ship's guns could hit one of these steam Isunches.  And the
mere fuet of the big ship having to fire these shots would
disclose her position, and would, instead of being a detri-
ment, aid the approach of the torpedo bost armed with these
It is difficult enough by daylight to hit
one of these fleet little vessels; but in comparative darkness,
or with a flickering light, it becomes the merest chance
whether the gunner, even when thus forewarned, could bring
his gun sights to bear upon them,  As means, therefore, of
defenco sgninst the most powerful ships of war, it may be
suflicient for ordinary vessels to carry oneof these torpedo
bonts either at thelr davits or in special compartments, with
n few torpedoes, keeping them in readiness to detach at o
moment’s notice,

The explosive—usually gun cotton—held in a tin recep-
tacle, and secured to the boom end of the torpedo, is fired on
striking the vessel's side, Fig. 1, or by electricity, when
’ within a few feet of it; the length of the spar being 50 ar-
ranged that the explosion does not injure the launch carry-
ing it.  For this purpose n bow screen is fitted to prevent
A charge
powerful enough to sink an ironclad can be fired at a distance

infernal machines,

of 20 feet from the bow of the lnunch without damage to the

| launch or its crew.
Generally thoy will be manned by u crew, l

Another illustration, Fig. 2, shows a launch placing tor-
pedoes or submarine mines.  Such defences are of great use

in protecting a barbor or shipping of inferior force from the

ILLUSTRATIONS OF TORPEDO WARFARE,
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fire of an enemy, This class of torpedo consists of an iron
cask, part of which contains the charge and fuse, and the
remainder is the air space for buoyaney. It s held in posi-
tion, a few foet boneath the surface of low water, by n chain,
which is secured to an iron mooring block. Two or more
lines of mines are necossary: thoy can be firod by the enomy
striking them, or by electricity at the desired moment when |
two observers, stationed at points well situated for getting |
lines of intersection, note the enemy exactly over the posi- |
tion of a mine. Each torpedo might contain 250 1bs, of gun
cotton, Wo many suppose 100 foot spaces to exist between |
neighboring mines on the same line, and some 500 feet spaces |
betweon each of the lines crossways, over which series of |
two or three indepondent lines an cnemy would have to pass

before entering the harbor.  Should the first explosion fail,

the torpedo on No, 8 line will be fired ns soon as the vessel

crosses, and finally, if necessary, the torpedo on No, 8 line.

The inside line would usually be supplied with efrenit closors

in addition to the means of firing them on cross bearings

and signal; these circuit closers being always rendered ac- |
tive when darkness or thick weather sets in.  To insure the ‘
greatest aecuracy in firing the torpedoes by cross bearings, "

upon buman beings. In his experiments he employed ani-
line red (Rubin from Brueckner, Lampe & Co,, Leipsig)
made by the nitrobenzol process. A qualitative analysis
showed the absence of any moetallic campound whatever, |
Dowes of 0,05 gralos (76 gralnw) or of 0.1 grain produced
no uneasiness, and when § grain was taken every morning
for five woeks, not the slightest injurious consequences wero '
perceptible.  Experiments were made on two other persons |
with like resulte. This proves pure aniline dyes to be inno- |
cuous,  The experiments pormit of the supposition that

Rubln (aniline red) passes through the animal system as in- |
different matter, and is removed in s short time (two or

three days) with the excremont undecomposed,

4. The answer to the query whether food colored with a
pure aniline dyo Iy polsonous s answered by the above. If
tho pure dyestoff 18 por &2 non:injurious, liquors and lemon-
nde colored with it cannot exert any injurious effect upon

the body.  We have only to consider how extremely dilute |
Aunlline dyes are

these dyes are when used for coloring.
nover used to color drinks in such concentration that their
consumption would approach any such quantity as that
taken by Secidler, without injury.

‘nr printed with aniline colors, in regard to their effect on the

health. he should not be satisfied with testing for amenic ne
other metallic poison, but must also test whether the dye in
question is not combined with & poisonous acid, like oxalic
or pierie,
—d

Noveltlos Before the ¥rench FPhysieal Socloty,

At o recent gession of the French Physieal Bociety, papers,
of which the following are nhstracts, were presented:

UEAISTANCE OF THERMO-ELECTRIC NATTERY,
M. Rolland has studied by Thomson’s method the resis.

tance of the clamond thermo-electric elements.  His obser.
vations are represented by a curve having for abscim the
time and for ordinates the resistance of theelement.  During
tho first twenty minutes the curve rises, deseribing severy]

sinmosities and then becomes parallel to the axes of abscly,
When the heating ceases the curve rises at first very rapidly
and then descends osoillating. M. Rolland remarks that the
method employed supposes the electro-motive force to be con.
stant, and that consequently the curve may be the result of
the variation of the resistance and of that of the electro.

telescopic firing keys have been designed, so that all thatis | The divisibility of this dyestuff is very extraordinary, a | motive force. The progress of the temporature similarly ob.
necossary is for the observers to watch the approaching ves- {solution of 1 part aniline red in 1,000 parts alcohol, is very | served on a copper-iron pile is represented by an analogoyy

sel through the spyglass, and, whenever its movement brings
the firing key ovor one of the points, the position of a mine,
to press it down to close the break in the eircuit,

The only way to clear an entrance into a harbor through
this defence is by means of countermines suspended from
casks or buoys, drifting them either by the current or the
wind into the desired position, and then exploding them. A
charge of 500 Ibs, of gun cotton is calculated to destroy all
submarine mines within sn area having a radius of 120
yards.

A Tt

ARE THE ANILINE DYES INJURIOUS TO HEALTH!?

This important and interesting question has been answered
in various ways, affirmatively, negatively and equivocally,
H. Scidler, technical director of the mineral water estab.
lishment at Riga, delivered a lecture recently before a scien-
tific society of Riga, from which we abstract a few import-
ant points:

In testing whether aniline colors are poisonous the follow-
ing questions may be asked:

1. Arethe dyes made of materials which are of themselves
poisonous ?

2. Does s certain quantity of these injurious substances
remain in the dyes when finished ¢

8. Can the chemically pure dye itself act as a poison?

4 Is food colored with the pure dye poisonous?

5. Do fabrics (such as clothing and carpets) dyed with
these dyes, exert a poisonous influence on the body?

1. In answer to the first query, he says: In the manufac-
ture of aniline dyes, or more correctly, of rosaniline dyes,
crude products are employed which do exert a very poisonous
effect upon the animal system, Nitrobenzol, aniline oil, and
the different oxidizing agents, such as mercurial and arseni-
cal compounds, are extremely poisonous substances.

2. By careless purification, the dyes, when finished, can
contain one or more of these poisonons substances. The
dye may, under some circumstances, act as a poison and
produce forms of disease due to aniline, mercury, or arsenic
poisoning. Numerous cases like this have already been no-
ticed. If the aniline dyes come into market in a more or
less amorphous state, en pate, or in solution, we can almost
always assume with certainty that they contain more or less
of those poisonous substances employed in their manufac-
ture, If they are sold in a dry state, either in powder or
beautiful erystals, they are more likely to be pure, although
arsenic may always be present, as the purification of dyes
made with arsenic acid is tedious and involves inextricable
difficulties and expense, The most carefully purified brand
of dye, the On of Gehe & Co., Dresden, contains gzlyy
part, or .00125 per cent of arsenic.

A number of technical chemists have attempted to drive
out arsenic acid and other poisonous metallic compounds
from the aniline manufacture, and have sought to work
without the use of these substances. This problem was in
greater part solved by Coupier of Poissy in 1860, Coupier
made the aniline red by allowing pure aniline, nitrotoluol,
hydrochlorie acid, and a little metallic iron, to act upon
each other at a suitable temperature. Commercial aniline
oil, which is a mixture of aniline and toluidin, mixed with
commercial nitrobenzol and nitrotolucl, may be employed
with the hydrochloric acid and iron. The red obtained in

both cases is identical with ordinary red. Meister, Lucius
& Brunnig in Hochet, near Frankfort-on-Maine, bave over-
come the difficulties that opposed the introduction of the
nitrobenzol process into practice. The Berlin Actiengesall-
schaft fuer Anilinfarbenfabrication uses Coupier’s process
exclusively, and makes 200 kilos (440 1bs.) of rubin daily.

3. Numerous experiments have been mado in regard to
the effect upon the animal system of pure aniline dyes,
which contaln no poisonous substances mechanically mixed,
and are not the salts of a polsonous acid combined with the
base rosaniline.  First of all must be mentioned the experi.
ments of Prof. Bonnenkalb, in Leipsig, made upon animals
with aniline red and aniline blue, and which prove that pure
aniline dyes never are of themselvos poisonous.  Seidler has
now repeated the experiments upon the action of aniline red
upon the system, and indeed upon himself, for he did not

dark red; 1 part aniline red in 10,000 parts alechol, is very

red; 1 part aniline red in 100,000 parts alcohol, is red;

1 part aniline red in 1,000,000 parts aleohol, is distinet pink;

1 part aniline red in 10,000,000 parts aleohol, is pale pink;

1 part aniline red in 100,000,000 parts alcohol, gives an im-

percoptible coloration, which can be seen by holding a white
screen behind the vessel containing the solution,

This divisibility is employed for the greater part in color-

ing drinks, as lemonade, liquors, ete,

In 100 liters of lemonade, which contains 185 whole bot-
tles of lemonade, there are 18 c. ¢. of a 1 per cent. solution,
s0 that there is less than a milligram (or 4% grain) of aniline
red dissolved in a bottle of lemonade. Hence, a man would
require to drink 100 bottles of lemonade to obtain as much
aniline red as Seidler and another person took at once in a
concentrated form,

The question involuntarily presents itself, can the arsenic
in fuchsin be injurious, if the aniline colors are employed
in such extreme dilution for coloring drinks, etc.? This is
best answered by a simple example. Suppose a manufac-
turer colored his spirituous liquors with fuchsin containing
10 per cent. of arsenic, a case which never happens. A per-
son that consumes 100 c. ¢. (nearly a gill) daily would take
only 0.02 milligrams (.003 grain) of arsenic. This quantity
cannot be considered injurious.

If a carcless manufacturer colored his lemonade with an-
aline red containing 1 per cent. of analine, each bottle of
lemonade would contain 01 milligram (*00015 grain) ar-
senic.

For coloring eggs, aniline red is employod in a concen-
trated form. Here it is ordered that the purest possible dye,
free from arsenic, must be employed, and druggists are only
allowed to sell pure wares for this purpose. The presence
of 0°00125 per cent, of arsenic could do no harm.

5. Have fabrics dyed with aniline a poisonous influence
on the body ? In general it is to be assumed that pure dyes,
of themselves, exert no injurious effect on the epidemics,
and this supposition is justified in so far as this, that as yet,
in none of the workmen in the large aniline factories, nor
the laborers that use aniline colors for dyeing or printing,
have any illness or skin disease been observed, although the
skin, hair, and nails of these people are so deeply dyed that
the ordinary articles used in washing are unable to remove
the intense coloration.

We have farther to consider that the aniline dyes belong
to the class of so-called substantive dyes, that is, themsclves
possess the power, without the aid of mordants, of
attaching themselves to the fibers, and cannot be dusted
away by mechanical means, as for example, ball dresses,
curtains, carpets, ete., dyed with arsenite of copper—FParis
green,

Farthermore, we have ag yet no perfectly-well authenti-
cated cases where experience could justify the supposition
that wearers of clothing of wool, silk, or cotton, dyed with
aniling dyes, although their use is very extensive, have really
suffered injury to their health thereby,

Even if dyes contuining arsenic and aniline are employed
in dyeing fabrics, no danger need be apprehended.  In dye-
ing, it is well known, that all kinds of goods sre very care-
fully washed before they come in the market ; and, farther,
it does not scem probable that fabrics dyed with these would
contain aniline as such, or metallic salts, after such wash.
ings, in quantities sufficient ta injure the skin.

If the fabries dyed with these dyes afford no cause for
uneasiness, the same is not true of goods printed with aniline
colors. In the latter case, the dye is employed in a more
or less concentrated form, and it is quite possible that it
might be rubbed off mechanically, and thus enter the mouth,
stomach, and intestine canal.  Chemically pure dyes are, of
course, free from danger, If, however; the aniline dye con-
tains a considerable quantity of arsenic, or poisonous acids,
like picric or oxalic acids, or If the dye Is fixed on to the
goods by means of a poisonous mordant, like the arsenite of
sodn, or of alumina, the skin, and even the whole body,
may be polsoned.

Printed goods and carpets must always be regarded with
some mistrust, and in order to be on the safe side, their
harmlessness must be proven by a chemical analysis,

#hen know that experiments bad been made with anilive red

curve.
A NEW BYSTEM OF ELECTRIC TELEGRAPFIY,

M. Thomasi presented n new system of electric telegraphy
applicable to submarine cables of great length, which i es
| sontially ns follows: There is o new relay, the sensitiveness
| of which is such that § per cent only of the current of a sin.
gle Minotto element, after having traversed aresistance equal

to that of 2,520 miles of transatlantic cable, and a plate of
| wood lightly moistened (which represents a much greater re-
| sistance), suffices to cause it to act on the printing receiving

instruments with the greatest rapidity. A second relay

termed interrupter, automatically interrupts the current of
the local battery after each emission, hindering a spark from
being produced in the first relay.  This spark, which may
occasion inconvenience in a very delicate apparatus, such as
the first relay, produces none in the second, because of the
energy of the contact, which renders the consequences of the
spark absolutely inoffensive. This relay acts in turn on the
printing apparatus and on another local battery. Tho re.
ceiving instrument (Morso system, modified) is composed of
two electro-magnets, which operate converging metallic
points. One point impresses a red and the othera bine trace
on the same band of paper, according as the operator trans-
mits the Minotto current in pusitive or negative direction.
Different combinations of these red and blue marks indicate
numbers, letters, words, and even entire phrases. The trans-
mitting apparatus automatically reverses the current after
each emission, and the emissions are exactly of the same
duration.
NEW STELLAR SPECTROSCOPE,

M. Mouton presented a spectroscopic telescope designed
for stellar observation. The instrument is quite small, and
may be adapted to telescopes of any kind. It consists es-
sentially of a small telescope containing ene or more direct
vision prisms between the eyepiece and objective. Near the
objective and outside is the slit.  Finally, outside the slit is
another cylindrical telescope which produces on the slits
linear image of the star. The collimator is suppressed and
the objective of the spectroscope projects upon the eyepiece
simply the image of the slit. The loss of light is said to be
much less than is the case with ordinary spectroscopes.

)
———

New Investigations on Electro Deposition,
At s recent session of the French Academy of Sciences,
M. Jamin presented, in behalf of M. Gramme, & note con-
taining many new facts relative to the weight of galvanic
deposits which may be obtained per unit of mechanical work
by using the magneto-electric machines of which M. Gramme
{8 the inventor. Four series of experiments are summarized.
In the first the baths, in variable number, were coupled a8
for quantity, The results showed that the deposit per foot:
pound of energy expended does not vary with the augmen:
tation of the surfaces of the anodes, In the second series
the baths were connected ns for tension. Their number
varied from one to forty-cight, but all had electrodes of
like extent. The results obtained prove that the deposit of
copper per foot-pound augments with the number of baths.
In the third series the intensity of the cemoent was main:
tained constant, while the surface of the anodes and, at the
game timo, the number of the baths were ted. These
experiments demonstrated that the expenditure of work in
cletrolysis may be considered as null when soluble anodes
are employed. In the fourth series, insoluble anodes were
used. A smaller deposit per foot-pound and
polarization resulted.

M. Gramme's note throws some new light on the question

service to the industries in which tre
are rapidly supplanting galvanic batteries.  The
ratus densed by the inventor gave a deposit of 123 grair
silver per hour and per Kilogrammeter (7°04 foot-pou
At present Mr. Wohlwill of Hamburg reports that he
& Gramme machine that deposits 04 6 pounds of silver
15 horse power, which corresponds te 616 grams
per hour and per . M. Gramme o
that by the mid of his recent investigations he will

of

If a chemist wishes to test an aniline dye, or fubrics dyed

to obtaln & deposit above 8,080 grains per same units. o

of galvanic deposits, and his experiments will be of much




Proporties of Glass,
ter in the form of tho lens in the camera
r the film in the negative, or, indeed, inany
npes in which it is applied to photographic
‘upon asa substance of such complote perma-
‘that it is possible wo may be thought
when wo say that to find a glyss
“to this popular opinion is very far
tter.  That form in which the unblem-
¥ ppeals most to the photogeapher is,
ogative plate, of which some hundreds of
‘be used annually; and so much does the
le manipulative practico that it is scarcoly
amueh to say that it s more than likely that the poor,
‘much abused bath is eredited with many o vagary when it Iy
fectly innocent, and some chemical alteration of the glass
o source of the evil. _
t glass is so lable to be altered a little reflection upon
difficulties found in plate cleaning will show; for when
‘arises where stains, ete., unmistakably point to the
glass a8 the cause, it is evident its surface has not been me-
chanically abraded or scratched, and the change, whatever
it is, must be of a chemical origin, though, possibly, me-
chanical in its immediate effect upon the deposition of the
silver forming the image, We purpose to give some idea
of the character of the metamorphosis likely to be undergone
by glass when exposed to the action of air or water, Fore-
warned is to be forearmed, and the deeper we are able to dip
into the source of failures the more power do we obtain to
prevent them.
(Glass forms an interesting example of the fact that, when-
ever specinl excellence in a particular direction is to be at
tained, it must usually be at the expense of some quality or
other- The various characteristics of glass—its harduness,
lustre, permanency, insolubility, impressibility, ote,—prove
this. It isin the main a silicate of soda or potash, or both,
having combined with it other silicates, such as those of
lime, aluming, baryta, ete. There is a glass made (silicate of
soda) which is quite soluble in water—it has a beautiful sea
groen hue as generally found in commerce—and between it
and the most insoluble varieties, containing silica and alu-
minium in large proportion, there are all varieties of solu-
Dbility to be found. Silicates of lime or potash separately are
acted upon by water and acids,but, fused together, they are in-
soluble. The greater the proportion of silica and alumina glass
contains the more insgoluble it becomes, and it is the manu-
facturer's province so to proportion the ingredients of his glass
08 to produce qualities most suitable for the object in view.
In this country glass manufactured in Germany, France,
and ot homeis to be purchased, and each has its peculiar
characteristics. An extremely pale glass, almost colorless,
wns imported a number of years ago from Germany; but it
gave way to the action of the atmosphere to a most remarka-
ble extent, and we have for some years seen nothing of it.
It has frequently been stated that glass with an artificial sur-
face—that is, one produced by polishing with abrasive powder
—1i4 less clean to work and more liable to stain than one with
the natural surface first obtained after the sheet has cooled

Srcientific Amervican,

maining that was fit for use; and there cannot be a doubt
that there must be large quantities of glass similarly injured,
though, unfortunately, not visibly so, the mischief only
being observed after taking the negative.

Agnin: af further proof were required of the solubility of
glass—that is, its decomposition, which must result in disin-
tegration and thus roughen the surface, if even microscopi-
eally, and render it hable to retain foreign matter—it would
be found by boiling in a Bohemian glass vessel o weak
nlkaline solution in which litmus had been dissolved and acid
afterwards added to produce a faint reddening. The re-
sult would be that sufficient alkali would be dissolved out of
the glass to restore the blue color to the litmus, This same
experiment can be proved in a homely way by adding alittle
red enbbage to distilled water, and boiling in such a vessel,
when the distinet blue of the alkali would be given to the
water,

We think we have advanced sufficient facts to show that
glnss is by no means the unalterable substance so commonly
supposed. If it induce a little more care in the use of this
necessary photographic adjunct our purpose will be served.
—British Journal of Photography.
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Stove Blacking.

fine black polish, which will neither burn off nor give outan
offensive smell, will prove acceptable to some of our readers:
Lamp-black is mixed with water-glass (a solution of silicate
of soda) to the consistency of syrup and applied with a brush
a8 a thin and even coating, then left twenty-four hours to
dry. Afterwards graphite, or black lead mixed with gum
watér, is applied, and a polish obtained by rubbing in the
usunl manner.

il b
-

A ceyexT for meerschaum can be made of quicklime mixed
to a thick cream with the white of an egg. This cement will
nlso unite glass or china.

Inventions Patented in England by Americans.
June 15 to June 21, 1877, (nclusive.

Boor SEWING MACHINE.~G. V. Sheflield e al., Brooklyn, N. Y.
Cnrcx Rearsren.—L. Von Hoven, New York city.

CUTTING Surer METAL.—G, A. Perking, Philadelphia, Pa.
IxpreaTonr ron Can Fanes —L. Von Hoven et al.,, New York city.
IRONING MACHINE. ~T. 8, Nlles ¢t al., Troy, N. Y.

MeTAL Tunes.—J. E. Folk, Brooklyn, N. Y.

NexpLEs.—S. Poberdy et al., Philadelphia, Pa.

RIVETING MAcmINES. —J, F. Allen, Now York city.

SCAFPYOLD FrAME, ETC.~W. Murmy, Vicksburg, Miss.

STEAM ASD AIr ENGINE . Mont Storm, New York city.
ToRreEno PROTECTION ~J, T. Parlour, Brooklyn, N. Y.
Toy.—C, W. Frost, Phlladelphla, Pa.

DECISIONS OF THE COURTS.

Supreme Court of the United States,

OIL PATENT.—JOSHUA NERRILL, APFELLANT, ©4, DAVID M. YEOMAXNS AND
DANTEL J. GOSS, AN D, M. YEOMANS & GOss,

{Appeal from the Circuit Court of the United States for the District of
Massach ts,—Decided October . 157

A patent for s process is not infringed by the saloof an article similar
lompn: nced.

down. Though we believe it quite possible that more has

been made of this difference of surface than the sctual facts |

warrant, we can yet easily see why, apart from the supposed
hardness of the hypothetical skin, artificially polished glass
should be more readily acted upon by water or other chemi-
cals, This surface being entirely given by a process of rub-
bing, or, as it were, minute scratching with a powder, it
might be supposed that if it could be examined by a micro-

scope it would be found rough like “‘obscured " glass, and ' PO

thus offer a greater amount of surface to be acted upon.

The action of water upon glass is to decompose it, the
potash and soda and a little silica being dissolved, and the
greater the amount of alkali present the quicker is the de-
composition brought about. The action of the atmosphere
fs of a similar nature, the moisture always present to a
greater or less degree being the real active agent; the com-
mon result is to separate the soda and potash, and to leave
the silica upon the surface sometimes in a manner that s
only percaptible upon heating, when excessively minute
flakes separate and leave a dull surface. It has been stated
that glass buried deep in the earth has been, when dug up,
#0 soft as to be cut with a knife.

The use of soda for cleaning old glass plates is often re
commended, nnd in its way, and with proper precautions, it
very useful; but it is to be remembe red that it dissolves the
silica of the glass, noting with greater or less effect accond
ing to ita strength and temperature. If this be borne in mind
muny troubles will be avoided, numerous cases of Ineradica
blo stuins having been traced to overlong souking in slkaline
solutions.  If proof were needed of the solvent and injurious
powers of small quantities of water, It continued fora sufl-
clent longth of time, it will be only necessary to breathe

upon one half of a picce of patent plate glass, and, after im- |

* mediately covering the film of condensed moisture by another
plate to wrap up the two, place in a cold place for a twelve-
month, and then examine. The moistenod part will be
roughened to such an extent as almost to take the mark of a
blacklead pencil.  We bave seen packets of soveral gross of
plates entirely ruined from this cause; glass plates brought
up of a cold store room into a damp atmosphere had con-
densed the moisture of the air upon their surfaces, and the
packer had packed them without wiping them, ns, indeed, It
was scarcely likely he would think of doing. They remained
immersed for a conslderable time, and when opened were
found to have the surface visibly eaten into, not & glass re-

both the | tality and the process by which he
iy g b oo m-m’;ﬂr usen
makos a distinet elnim for it Invention. and Is notin to

He nlso describos with fullness and securacy (he proceas of
which he produces this oll, He glves perature
mode of hieating, the degree of mpldity or delay to bo used in
the Introduction, and the ulunug;no that introduction,
stoam Into contact with the olls to be distilled dori:

He also describos, though in short terms, the o
feature of which he declares to ta freedom from

whigh, before his Invention, seemed to be an in &msﬁ

g&h;' an;l !iw‘mem“mnm some Iﬁ |b':‘num Important uses to
I s cable In the arts,
1t 14 falrty (0 ba | thi statement that if all which s described

It Ja fulriy to be inferred from
as now In |¥mo specifications is really so, the Inventor las o right toa pat~
mlz '%"‘""&'h'a’"'ff"" I ement In the distilling apparatus,

s o modiflontion or Improvement In the dis 3

2, For a new smcm ormodo of distilling heavy 'I'I‘ydrou'am ofls, by
which thoy nre doprived of thelr offensive odors,

3. For the productof this new Prom- of distillation, namely, the de-
odorized heavy hydrocarbon ofls fitted for use in the arts,

When a man uu]{)pmol o has made an inventlon, or :llnom'y 8‘..12" In
the arts, and therefore the proper subject of & patent, It Is nine m
of ten an Improvement on some oxis n;i.nﬂlele, process, or machine,

I8 only useful In connection with it, It s necessary, in
his application to the Patent Ofice to describe thaf upon which be ens
fts hix (nventlon, as well ns the Invention itself, and In cases where

e invention (s n new combinntion of old devices he s bound to deseribe
i il e o e, e e et et

em, for which he desires a pa us ocours
cation for a patent the descriptive part fs Jargely occupied
Emh what ia mg' new, In order 13 an m;'c.!mundln(ol w{nh new.

The act of Con , therefore, very wisely ires of the a a
distinet and spocific statement of what he clalms to be new to be his
inventon. In practice, thisallegation of the distinct matters for which he
claims a patent comes at the close of the schednle or on, and Is
aften sccompanied by u disclaimer of any title to certain matters before
described, in order to prevent o i) wl& pre-cxisting patents,

This distinct and formal clalm s, therefore, of imj in
the effort to ascertain precisely what it is that is ted to the appellant
case.
In this part of his application he makes two separate claims, the second

We hope the following receipt for imparting to stoves o | inthis

of which relates to a modification of the dhtmlngl:gunu, and {s not In
dispute here. Turning our attention to the first o wemmﬁhdlo
#ay that the la far from possessing that and clearness

of statement with which one who to secure 8 monopoly at the ex-
pense of the public ought to dacr,be the thing which no 3 b’;: s

cu; n“sc or enjoy without paying him for the privilege of doing so.
as follows:
Iclaim the above described new manufacture of the deodorized heavy

hgdrocubon oils suitable for Jubricating and other , free from the
characteristic odors of hydrocarbon oils, and having a elight smell like
fatty ofl, from hydrocarbon oils, by treating them su v as {s here-
inbefore described.

The word facture in this is one which is nsed with

mogriezy to express the process of maoking an article, or the article so

e, ** The mannfacture of hydroearbon olls,” means primarily the mak-

of hydrocarbon ofls, It may mean the lhing made also, Are there

olhet mzrds in the sentence calculated to throw light on the meaning of
one? -

1 claim the above described new manufacture of hydrocarbon oils * #
by treating them substantially as hereinbefore dmri{nd.

AT TG S Sle O e turing o e [%M—ung

this new mode manufac ¥ treal
them as hereinbefore described.

This is the meaning which wonld first snggest itself to the mind. If the
product is meant, the * by treating them sub tially as hereinbefore de-
scribed " are useless. ey are not only useless, but embarrassing, for by
the well settled rules of construing all instruments some importance must
be attached to them; and if they are to be regarded at all they must either
refer to the process of making the otls for which the applicant i= claiming
a patent, or they are intended to limit his claim for a gcu for the pro-
duct to that product only, when produced by treating the ofls in the man.
ner before described.

The counsel for appellant disclaim this latter copstruction, and allege
that the patent covers the oll described, by whatever mode it may be pro-

L is necessary to insist on this view, becanse it ismade to appear
in the case that the oils sold by defendants were produced by a process
different from that described by appellant.

The claims in 2 patent are to be consldered as distinet from the descrip-
tion contained in jon, and as representing what part of the
matter described the patentee claims as his Invention, and for which he

| asks !

Inventions or discoveries are usually improvements upon some exhtlnf
article, process, or machine, and are only useful in connection with it, It
v, therefore, for an applicant to describe that upon which he en-
grafta his invention, as well as the invention itself,
|~ When the Invention is of a new combination of old devices, it is neces-
| sary to describe with particularity all the old devices, and then the new
mode of combining them.

? While it is essential that the specification should deseribe such matters, |

| both old and new, as are necessary to an coderstanding of the invention,
| the claim must contain a distinct and specific statement of what the ap-
| plicant claims to be new and of his luvention,
|~ One who proposes to secure a monopoly of certain inventions at the ex-
seof the public should set forth with clearness and precision the thing
which no one but himself can use or enjoy without paying him for the
| privilege of doing 0.
|~ In a claim to ** the above described new manufacture of the deodorized
| heavy hydrocarbon oils suitable for lnbricating and other purposes, free
| from the characteristic odors of hydrocarbon olls, and having a « light smell
ke fatty oil, from hydrocarbon olls, by treating them substantially as
i» horeinbefore described,” the werd ** manufactare ™ may be used to ex-
pross the process or the prodact thereof, but when taken In connection
| with the words *‘ by treating them substantially as ls hereinbefore de-
seribed,™ it renders the claim In effect to the new mode of manufacturing
hydrocarbon ofls by treatiog them ss herelnbefore deseribed,

The inventor of an article is entitied to ‘mm‘-‘llnu therefor, however pro-
doced, and there is no reason why an applicant for a patent, If he had in
his mind a claim for the article produced, should Hmit his clalm by & de-
nﬂ-rli(m of the procoss,

The coarts are inclined to give a patentoe the benefit of a liberal con
struction of the patent, and when It appesrs thata valnable invention has

really been made, to uphold that which was Invented, and which comes
within any fair Interprotation of the clalm; but when there are three In
ventions described, and bot two clalms made, oach of which s valld and

for the Invention described thervin, the court eannot give effect to the
third Invention, which the patentee has falled (0 clalm

The developed s.d lmproved condition of the patent law, and of the
principles nh,rh govern the exclusive rights conferred by It leaves no ex
case for ambiguous language or vague descriptions The public shoold
not be deprived of rights supposed (o belong to It without being told what
it In that limits these rights

The Intevests of the publie demand that the claline in & patent shonl
clearly and distinctly define and limit the setual invention clalmed by and
secured (o the patentee,

Mr, Justiee Mrnren delivered the opinfon of the court:
The appellant In this ease, who wis complainant In the Clrenlt Coart, ob

talned o patent, in May, 1550, for a now and vseful nvention, which i
Intes to the heavy hydrocarbon ofls, and he sued the appelioes, who were
| dofendants in that court, for an infringemont of his patent
| The defondants were dealers In olls and  not manufacturers of them, 1If

the appellant's patent wis for a new ofl, the product of a imode of treating
the olls of that chamoter which he deseribes 1o his spplioation, the defomd-
ants may be liable, for they bought and sold, without Heense or other an
thordty from him, an of) which (s proved (o be almost If not guite Wentical
with the one which he prodaced.  If, however, appellant's patent is only
for the mode of treating these olls Invented and described by him-in
other words, for his new process of making this new artlele of hydrocar
bon oll—then it in clear the defendants have pot infringed the patent, be-
cause they never used that process, o any other, for they mannfsctured
none of the olls which they boaght and sold

The counsel for appellant bore malntain that his patent Is for the new
article. and I8 not for the process, though he describes {1 fully, by which
that article is produced jﬂu‘ appelices insist with equal carnestness that
the patent is oxclusively for the process by which the hew of) Is made

The isene thus presented must be decided solely upom a correet constroe
tlon of the plsintiffs patent, and the acoompanying specifications, in
which, as roguired by the act of Congress, he makes the statement of his
Invention,

No such question could have atlsen If appellant had osd langus

age |
which clearly and distinctly polnts out what (¢ le that he clatms in his io- |

vention.,
V' | lalm as distinet from description.
We use the word ¢ ‘x;“.

| oaded that the appellant’s specification

It must be con.

tenses snd pre-

¥

c@eunmnomwhy the applicant for the patent, if he had in his

mind a claim for the article produced, shonld bave intended so to limit his

claim. If the arficle was the discovery which he sought the exclusive right

(tio m:’kc. nse, and sell, he was entitied to that monopoly, however pro-
nced.

If, however, he had In his own mind only a claim for the process of man.
ufacture by which the article was made, then his reference to the mode of
treating the ofls from which It came was evidently proper and tn:emi:bh.

But the language in lhef:ﬁrdﬂallom alds us in construing the claim.
In the sentence next preceding this claim he says:

It will also be evident to thoie akilled In the art that my incention will be
used, if the above mentioned process be worked, to produce the deodorized
bmv{ olls abave described from distilled hydrocarbon olls, ete.

It is very clear that what he here calls his invenfion s a thing which

noes olls, and not the oil ltself. So, agzain, he says:

From the above it will be obvious that my Invention consists in prodec-
ing beavy hy oils soitable for lubricating and othcr'rurpc«s.
and free from the chamcteristic odor, dy distilling from them the colatile
matler from which oljectionadie odors arise.

| Again, he says:

In carrying on my new manufacture of deodorizing heavy olls with this
| apparatus, 1 place the oll to be deodorized fn the still and beat it by the
| fire beneath 1o the required temperature to commence the operation, the
| steam being shut off .rom the coll, and the outlet cock being opened to
| admit of the expulsion of any water from within the coil.

Here the word * manufacture ™ Is used in the sense of the wond **

! cess," a word which conld be substituted for It without a shade of change
in the meaning. Ax It can hero mean nothing else bat process, we have a
definition of the meaning 1o be attached to it in other parts of same
paper, If that meaning were otherwise doubtful,

ut apart from those verbal eriticlsmy, all of which are jest, and tend
| strongly to show what was the Invention elaimed by appeliant, it Is Impos-
{ble to read the four printed pages of specifications in which appe let
minutely describes his fnvention without observing that they are almest
wholly directed to the apparatus, the mode of using it, and the peculiar
process of distillation, by which the more volatile parts of the heavy olls,
which contain the offonslve odors, are sepamted from the main body of
the oll, pass over In that process, and lesave the remainder free from this
great drawback in it use (n the arts.  Why should this be so if the appli-
caut for the patent was only looking to the products as his Invention the
deadorized heavy hydrocarbon oils? 1f the ofl alone was to be patented,
by whatever jrocess made, this claborate description of one particular
Process Was unne ossaty.

A stroug appeal is made by counsel to give the sppellant the benefit of &
liberal construction In support of the patent. Cases are cited In which
this court has held that rather than defeat & patent where it 5
a valuable invention bas really been made, this court, giving !ﬂ; effect to

that

all that Is found in the application on which the Patent Office acted, will
uphold that which was really invented, and which comes within aoy falr
interpretation of the patentec’s assertion or claim. .

We are not disposed 10 depart from this rule In the present case, There
I» no question here but that the patent fs good for the second clalm, for the
superbeating coll, with its steam pipe, ete. And we are all of opin that
It ls good for the process of distillation described In the specifications, by
which the heavy hydrocarbon olls are deodotized, Ttis ¢t fore, a valid
patent for two lmportant watters well set forth and described. If the

sientoe is also entitiod to a patent for the product of this distillation, and
s fallod, as we think he has, 1o obtain {1, the law affords him a rvmed
hy & surrendler andd relsstie,  When this & done the world will have fafr
noties of what he clalms—of what his patent covers, and must govern them-
selves accontingly, :

Ihe growth u'? the patent system n the last quarter of a ceutury in this
conntry bns reached 8 stage fo (s progress where the varlety an? wagul
tude of the lnterests Involved require accurscy, precision, and care in the
l:hp.unllull of all the papers on which the patent is founded. Itis no
Onger & searvely recogmlzed rnnrl o struggling fora foothold, but it Is
an organland system with well sottled rules, supporting itself at once by ita
uthlity, and by the wealth which it creates and commands. Tbndmclog:d
and Improved condition of the patent Jaw, and of the principles which
govern the exclusive rights conferred by It, leave no excuse for ambiguoas
language or vagun deseriptions,  The public shoald not be deprived
rlghts supposed to belong to It without being clearly told what it is that
Hinlts theso rights, The genins of the Inventor consiantly making tm-

wovements (n existing r-ln nix, & process which gives to the patent system
te greatest value, should not be restrained by vague and inde@inite

thone of clalms in r\l-!(ngh;ulmu from the salutary and nece right of
fmproving on that which hias already been lavented. It seems to us that
nothing can be moro just and fale, both to the patentee and to the pablie,
than (hat the former should understand and correctly deseribe fust what
r.rlh.- m;- nted, nmlhlnv what he clalme & patent.

W conslatency with these views, we are of op'nlon that the llant
this case has deseribed and clalmed n{:urul?n’rtho mdm
the heavy hydrocarbon olls, and that be bas not claimed as his lnvention
the product of that process,

The jodgment of the Clronlt Court is afinmed,

Mr, Justice Clifford dissonting,
1 dissent from the oplujon
(hat the lnveution, when the

of the descri ufacture
Waﬂ vo;thu-n.

Judgment In this
Ly m case npon
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Notlee to Patontees,
I find it
Tnventors who aro dosirous of disposing of tholr patenta wou
groatly to thelr advantage to havo them Muatested I the SCIERTIFIC AMm:
1oax, Wo am propared to got up st cluss WOOD ENGRAVINOA of fnvon-
dons of merit, and publish them (n the SCIENTIFIC AMERCAN on very
t #
ro::':n:bb.l; b(;mpl'm o make ostitaates as to cost of engraviogs on receipt
of photogrphs, sketehies, or coples of patents,  After publieation, the
cuts bocome lhé property of the person ordoring them, and will be found
of value for efroulars and for y I other papers,
NEW MECHANICAL AND ENGINEERING INVENTIONS.
—_—
IMPROVED PIETON,

Robert M. Beck, Wostminstor, Md,—This invention s an {mprovemoent

Seientific Dmevican.

aide o tho other of the pivoted frame, so that s much less power In re-
quired to effoct sald transfer than ds representod by tho actunl weight of
the leyers,

IMPROVED EARD PUMP.

Willtam 11, Blrge, Franklin, Pa.—This invention consists in the arrange- |
ment of & allding valve in the lower end of a sand pump, which 1s opened
by tho welghtof the pump and closed by & spring, 1t also consista in the
armangement of an adr valve In the top of the sand pump, which in closed
by the water through which 1t passes, which aota on the fan-shaped end of |
tho valve lover, and is opened by the welght of the fan-shaped end of the
Tover, and by tho npwand prossure of afr created by the entmuce of water
{n the sand pump. The objeot 1s to provide a valve whieh will open and
olowe with & posttive motion, not depending on the action of tho water or

wand,
IMPROVED WIRE BOREW AND RNUT,

Johin T, Broen, Brooklyn, N. Y.—To make the serew, two, throe, or any
pumbor of wires dosired are taken, and, by monns of sultable tools, twinted
togother, #o as to form n serew of even piteh, and the wires are fantened
togother at thoir ends by moeans of solder or otherwise, They may also be
soldored togother throughout thelr entio length, I desived,  To form anut ’

in steam pistons, and 16 consiats in combining an expansible ring with two
diskn having beveled edigos, which expansible ving In mado continuous wid
entire withont split or jolnt from a composition of metals, and whon the
boveled disks are adjusted together by means of u sorew nat, Is by reason
of 11x poft chinracter swayed or expanded o as to Increase the diamoter of ;
the piston and compensite for wear, and which disks aro provided re-
spectivoly with a bar and a reoess togaide the parts, and have between tho
same washers to limit the adjustment,

IMPROVED BREECH-LOADING FIREARM.

Victor Bovy, New York elty.—This fnvention s to provide an fmproved
Breech-doading shotgun, (t which the barrels may be readily removed from
the breeeh plecs and the different parts of the mechanism bo taken apart
and put together with great facility, withont the nse of screws, and without
requiring tools to dlsconneot or roplace tho parts, which gun may be rend-
ily ropalred and any injury axcortained. The invention cansists of a breech-
loading shotgun, operated by a lever that throws a bolt and Jocks thereby |
the hinged barrels to the brecch piece, pushing the center firing pinw back-
wand on releasing the bolt. A fixed elbow picce of the frame operates the
extractor and serves in counection with a recessed lug of the barrels to
attach firmly the detachable forestock In position.

IMPROVED CAR BRAKE,

Edward Spencer Jones, Palaski, Tenn.—This fmproved brake, for rail-
road cars of all kinds, may be operated by hand or steam powor, go as to
cheek the speed and stop the train in a quick and reliable manner; and the
invention consists of brake shoes which are applied by pivoted lever arms
to a crossplece that ix ralsed or lowered by n screw bolt and nut and suit-
able gearing, either by an endless chain connection with the locomotive, or
by shaft and gear conneotion with a hand whoel at end of car. A suitable ’
lever armmogement throws the brake mechanism oither into gear with the
handwheel or with the gear worked from the locomotive,

IMPROVED TOBACCO-HOISTING APPARATUS.

Clifton H. Slaton, Slanghterville, Ky.—The object of this device is to
hoist tobacco up in & barn, and also to take it down, with great facility,
the apparatus being worked by one man that stands on the floor and hoists,
while another brings the tobacco from the wagon and places it on the
hoister, they saving thus the work of other hands, and attending to the
hoistering or lowering without climbing up and down in the barn. It con-
#ists of a top crosshar supported upon the top beams of the barn, and hav-
ing a jointed upright suspended therefrom, with s crosspiece having hooks
for supporting the stick of tob The crosspiece is attached to a sliding
box or carrisge and holsted by a rope applied thereto and passing over a
top and bottom pulley of the upright.

IMPROVED BEARING AND BOX FOR VERTICAL SHAFT.

Levl Webber, North Vassalborough, Me.—This is an improved bearing
and box for the shafts of waterwheels and other vertical shafts that sup-

for the serow just described, a thimble or section of pipe that will it loosely
aver the serow s taken, and inJt are formod alots corresponding in number
and direetion with the grooves botweon the wires of the serew, and in these
slota are placed wires which extend through the sidos of the thimble,
whith may be elther straight or slightly curved, and set the motal of the
thimble down around the wire to hold it firm in its slot, allowing it to pro-
Ject fnwardly sufficiently to engago the threads of the screw,

— o =%

NEW TEXTILE INVENTIONS.

IMPROVED LOOM TEMPLE,

James B. Waterbuory, of Rensselaerville, N, Y.—This invention consists
of o temple for weaving tubular goods, which fs held in its position in the
tnbe by means of rollers that act throngh the substance of the tube in sup-
portlné and moving it, The object of the Invention s to prevent the con-
traction of the tube by drawing the filling, and also to prevent hard longi-
tudinal streaks in the goode,

S D e

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED BENCH PLANE.

Watson Wood, Cholsen, Mass.—This invention has reference to an ofl-
ing attachment to iron or fron-faced planes, by which the objectionable
sticking or friction of the same on wood Is obviated; and it consists of an
iron or iron-faced plane, having an oll receptacle and feed deviee in front
of the cutting fron, A small hole is drilled through the face of the plane
in front of the cutting fron and in the conter of the face, This hole 18 con-
nected either by a small tabe or directly with an oil recoptacle that may
be either cast on the plance inside of the knob, which is generally used ns o
handle, or otheryise attached to the same. Tho ofl receptacle is closed by
knob that is secared or otherwise applied in an airtight manner thereto, A
wick or piece of soft leather s arranged at the insido of the receptacle and
In the feed hole, 8o as to prevent the ofl from being fod too fast on the face
of the planc.  The wick or other device admits only the escape of a quan-
tity of oll suficient to allow the fron-faced plane to run smoothly and casily
over the wood, giving the fron face sufficient lubrication to destroy the
friction or sticking of the same on the wood without greasing the work or
tho hands of the person using the plane,

IMPROVED CARl STARTER.

John Marsden, Chester, Pa.—This invention is designed chiefly for
horse-cars. Doubletrees are hitched to the drawbar in the usual way, and
when the car stops the drawbar 1¢ drawn in by the action of s spring—link,
pawl, and Jevers moving back with it. A shoulderon the pawl strikes a

port great weights, to prevent the steps from wearing or burning out so
quickiy. It consists in the combination of the box, made in two parts |
baited together, provided with the lugs or flanges, the inner rim, the cham- |
bers to receive Babbitt metal, the outer rim, theofl chamber, and the oil |
channels, and the bearing, made in two parts, bolted together, and provided |
with set screws and a countersink, with each other, to sdapt them to be
connected with a vertical shaft to support its weight,

IMPROVED TRIGGER FOR FIREARMS,

Max Henser, New York city, assignor 10 himself, Emil Welte, and Carlo
Otto, Jr.—This in ists in the bination, with a trigger, of a
Mhmwﬂiummklympdumlwud
s tripping srm that is pivotsd in the trigzer, and carries two spring tappets
that are engaged by the cam ings of the wheel, 50 as to shift the tripping |
arm from one dog of the gunlock to the other as the trigger is worked, |
The trigger is provided with the usaal spring for returning It to its normal |
ponition after it Is palled, and the deﬁoehmechdwﬂhmotdlmrn
double Jock of a double barreled gun. By changing the relation of the cam
hu.thmdubembewudwmhﬁngm«mhmh.
or 1o revolvers or plstols,

IMPROVED XNUT LOCK.

Samuel Caldwell, Greenfield, 0.—In this invention, the hesd of 8 fasten-
ing bolt Is recessed at one or more ides, and is provided with = washer
baving one or more uptumned flanges as woll as the not.  The washors
m“wnmumﬂu,nﬁnmwmﬂwmm@
d!&lﬁpha,uutobeﬂghﬂymﬂmdhtwmlheummdmebnd
and base of the rail. The washers may also bo extended back of the fish-
Mum.amhm«menm.bnﬂuonwpodwdduofme
nut, or the washer may be extended downward under the base of the rail,
ummmmamm.m Impart & donble support
or rost to the bolt and nut, which enables them to resist 1nore effectually
the vibration of the ralls without any chanee for friction and wear by turn.
ing or of getting loose,

IMPROVED EXPANDING ROCK DRILL,

Wellington R. Burt, Bast Baginaw, Mich.—This {x an improved tool or
drill for the purpose of enlarging the lower part of salt, oll, und artesian
wells without enlarging the top of the same; and it connlsts of hinged and
wedge-shaped expanding arms that are wpread or closed by 8 wedge-shaped
#lide ploce and operating screw shnft passing through the same, and tarn:
Ing In the head of gocket of the expanding arms, By moving the wedge
plece down, the arms are spread outwardly wo 8% to pass against the sor-
rounding walla of the well xnd expand the same to some extent, obtalning
thereby u larger wizod bole than at the upper part of the well, By turning
the screw shatt in opposite directions, the wedge plece ts moved up and the

xaho@tmwmm.wb«dun up sgaln throngh the

IMPROVED WEIGHT MOTOR,

John M, Cayce, Franklin, Tenn.—The genoral prineiple of this iny

Testa in the tranefer of & wolght from one slde of a plyoted mmnl'(:‘t;:
other, and the utilization of the consequent 1cking movement of the
Mbm.mmm-ﬂywwngh;nuhum
pawl mechaniem. The improvement consists malnly in armnging two
welghted levers in a frame and gearing their inner ends together by cog.
wheele, #0 that when the two welghts are to be transferred from one slde

| Tow, the safd teoth being made In the form of blades with a hooked uppor

knee and throws it up out of the notches of the ratchet wheels, go that the
pawl offers no impediment to the motion of the car in either direction.
When the horses start, the first outward motion of the drawbar releases
the pawl from the knee, when it drops into a notch in the ratchet wheel,

and the further drawing of the horses results in starting the car by turning
b :mdpmﬁdedvmhhoohforarrﬂugme.mdwuhuh;ahﬁng

the axie and wheels. This action continues until the head on the drawbar

formed by the joint strikes the guide, when the further pulling of the |

horses draws the car ahead in the usual way.
IMPROVED WAGON BRAKE.

James M. O'Neall, Fort Worth, Texas.—This brake is designed to be at-
tached to the under side of a buggy or wagon body, in such manner thatit
muy be operated by the foot of the driver applied to the bent arm of a
lever projecting up through a slot in the bed or flcor. The said lever has
a sector-shaped toothed portion which meshes with a toothed sliding rack
bar that is immediately connected with and operates the brake levers
proper.

IMPROVED WHIP SOCKET.

James Lowtn, Chicago, Il —This invention relates to an improvement
In that class of whip sockets which are provided with a hinged jaw for
clamping a whip. The novelty consists in making the hinged front jaw
with a rigld extension, and providing the latter with a perforated lug,
through which the bow of a padlock is passed to lock the jaw and secure
the whip In the socket. The Invention further consists in slotting the

back of socket to provide for the operation of the hinged jaw and its rigid
extension,

o o SN
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NEW AGRICULTURAL INVENTIONS.

IMIROVED BORGIUM MILL.

Edwnard A, Withers, Mariotta, Gu.—~This improvement pertains to the
construotion of the framo of the mill, and the manner of connecting the
crughing rolls therewith, the objeot being to effect the utmost economy in
dimensions, welght, and cost of the frame, and to onable the rollers to be
adjusted, applied, and removed with tho greatost factlity.

IMPROVED HARROW,

Samuel J, Franklin, Fair Mount, Ga.—This Invention consists in the
peculiar construetion and arrangemont of testh in a frame to form o har-

end, which blades it into alits in the frame, and when deflected to an angle
of about 45° are securely held In sald frame by moans of thelr hooks, with-
out the use of pin, ncrewn, holts, koyw, or other dovices for securing thom,

IMPROVED CORN PLANTEIL,

Jobn 0, Bennett, Urbana, O,—In this machine the sood ont-off brosh is
held and adjusted vertionlly by a pecullar doylce; the dincharge of seod from
the spouts ix controlled by conteally plvoted vibrating plates operating ns
valves, and connocted n pairs by means of & rod; the food of the seed
#ponits is 8o shiaped and so connectod with & corved runner, or sod eatter,
| Which goes in advance, that it will ift and pulverize the soll better than
tho ordinary form of furrow opener,

IMPROVED FLOW COLTER,

of the pivoind frame to the othier, they move in oppoelte directions ana

describe upper and lower semicirclos.  The merit of this srrangement fy |
that while the two weights co-operate with each other and lmpart to the | 1t will be turned under with the furrow ali

m“wmm for the given portion of their effective
#troke, they also counterbalancs esch other while being shifted from one

Charles R. Th , Leb Ky.—'The object of this invention is to
furnish colters which shall b #o constructed ss to ent the sod Into narrow

ditlonal support and strength to the fence,
ghoulders formed In the lower edges of the Inclined strips to recelve the

IMPRROVED FENCE,

Robert ¥, Ward, Senatobia, Miss,—~The object of this Invention s ta
fmprove the construction of the fence for which lettars patent No, 148 47
wero granted to the #ame Inventor October 7, 1873, #o o8 to seotre the mily
in place more firmly, keop them from being moved apward, and give ad.
1L comelsts In the notehon or

upper edges of the Alling rails, to keop the sald ralls in place, and in the
upright strips attached to the inelined strips at the outer side of the filing

| rails,

IMPROVED FENCE.
Robert ¥, Ward, Senatobin, Miss.—Thix s n stralght braced fence, so

constrieted that It ean be Iafd rapldly and with o great saving of lomber

over the old erooked fonce, and wo that it will stand erect and steady
ngainst atrong enrrents of wind and water, and agalnst unruly stock, and
which Is not liable to be disarranged. It consists in the combination of
the Alling-In ralls naving their enas Infd upon the opposite sides of the nd.
Jncent ponts, and overlapping each other, and the stakes driven into the
ground at the opposite ides of the ends of the filling-in rafls from the posts,
and having thelr upper ends nalled to too inclined braces with the posta,
the lower riders, the Inclined braces, and the upper riders,

IMPROVED MACHINE FOR PRESSING CORNSTALKS, ETO,, pon
FUEL,

Edgar P. Davis, James E, Davis, and John J. Figk, Crote, Nob,—This |4
an improved machine for pressing cornstalks, hay, weeds, and other light
material Into bundles for fuel, which enables the material to be casfly and
quickly pressed fnto compact bundles.  When the materinl has been com.
pressed, bands are fastened around it fn guch positions as to be in the cen.
ters of the lengths or scctions when sawed apart.  The bands are egely
formed of two pieces of wire jointed to each other at one end, and having
hooks and eyes formed upon them at the other ends—soveral eyes being
formed in the enid wires ko that the same band may be used for binding
different sized bundles. The eyes are formed in the band by forming
small coils in the wire,

—_— > r—

NFW HOUSEHOLD INVENTIOFS.

IMPROVED DESK.

James R. Richardson, Majority Point, TIl.—This invention consists in
the arrangement of movable sections in the top of the desk, which are
raised or lowered by means of racks and toothed scotors, to accommodate
the desk to books of different thickness, and to adjust it to different
heights to suit diffcrent persons. Movable portions of the top of the desk
are guided in £lots at the sides of the opening in which they are placed.
Racks are attached centrally to the movable portions of the desk top, and
are guided by crossbars that extend across the under portion of the desk
top, Toothed sectors mesh into the racks, and are secured to the in-
ner ends of shafts which are journaled in the end rails of the desk, and in
hangers that are attached to the crossbars. To the ends of the shafts
oranks are nttached carrying lock levers that engage the notched plates at
the ends of the desk. By disengaging the lock levers and moving the
cranks, parts of the desk top may be adjusted so as to accommodate the
covers of a hook that is opened at one side of its center. The two sides
of the book thus supported present a leve: surface, which may be upon the
samo plane as the top of the desk, or above it, as circumstances may
require.

IMPROVED VEGETABLE SLICER AND GRATER.

John P, Dunwald, New York city.—By this invention potatoes, beets,
radishes, and other vegetables may be sliced in rapid manner, and horse-
radish, nutmegs, and other articles may be grated with facility. It con-
sists of a feed hopper and follower arranged 1 connection with & horizon.
tally revolving tubnlar slicer or grater, composed of a detachable head,
body, and interior clamping ring plate.

—_—— - ————————————

NEW MISCELLANEOUS INVENTIONS.

IMPROVED GAME AND CARTRIDGE BELT.

Andrew A. Case and Elwin W. Bedell, Chetopah, Kan.—This consists of
abelt hung from the shoulders by suitable straps and encircling the walst,

pockets for carrying cartridges.
IMPROVED FOLDING CRATE.

Gilbert Robinson, Jr., New York city.—The object of this invention is
to furnish packing boxes so constructed as to be convenlently taken apart
and packed together In small compass for reshipment, 5o as to save 1o the
shipper the costof making new boxes every time he has to ship goods. It
consists in an improved packing box formed by the combination of top
and bottom boands, side boards, end boards, angular strips, spring catches,
strap hooks, and lugs.

IMPROVED METALLIC SEAL.

Frank A. Ferris, New York city.—This Invention consists of two semi-
sections or shells of corresponding shape, having recesses for the strings
on the inner sides, facing each other, and being attached by studs of one
scotion passing through perforations of the other section, which studs are
then spread or flattened to connect tho sections.  The semisections or
=hells, of round, oval, or any other sultable shape, are cast, pressed, or

. stamped of lead or any other metal.  Theyare provided with recesses for

the strings at their inner sldes, the exterfor sides being, one or both, cast
or stamped with the name of the firm, corporation, or person employing
the seal.  The shells may be made with extension logs or ears, of which
those of one shell carry studs or pine that pass through corresponding
holes of the ears of the other sholl,  The studs and perforations may, how-
ever, be arrunged fn the body of the sections near the elroumferonce, but
at dinmetrically opposite polnts, and at right angles, ar nourly 4o, to the.
direction of the strings to which the sealyaroapplied.  When the soals are
to be fastened to the strlngs, the sections are to bo placed at both sldes of
the same, 50 that the strings aro seatod In the rocesses of the shells, the
studs of one section belng passed throngh the perforations of the othor seo-
tiong, and then comprossed, by pinchers or other sultable implements, so
that the ends of the studs spread and bind tghtly on the perforatod see-
tion. The seal sections are thus united in an instant in a vory eonvenient
manner, and aro attached tightly to cach other, and either tightly or loosely
to the strings, as required,

IMPROVED STOPPER ATTACIMENT,

from wire a serow or upiral terminating at one ond (n & polnt and at the
other ond In a ring, and i serowed into the stopperand attached to an

Is supported when out of the bottle, »o that it does not come into contact
with the bottls, and ia not Uable to become lost.

Paren England, Lincoln, Neb,—This tnvention conalsts, first, in t
ticalar arrangement of a clasp with respect o the backs of the file,
clasp is made in the form of the Iazy-tongs, and is adjusted by means

thumb screw that causes the bars of the lazy-tongs to be held

| strips, separato It from the soil beneath it, and Jeave it In fix place, so that

tion of two or more colters, provided with horizontal triangular
thelr lower ends with the same beam, —

ce. It conslata In the combins.- |

gether and at the same time forms a plvot for sald bars.
| feature of the invention conalats in giving to the hinged ¢~=ﬂ.&

Barnard Amold, Foster Contre, R, 1—Thia invention conslats In making

clastlo band which surconnds the neek, the object belng to providendevico
by means of which the stopper may readily be extractod, and by which it
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far Portable Engines. Cor-
solloited. Address J. W. Collet, Alton, L.

mmwmamnuu
“horse power, fiywhoel not less than M ft. by 3 in. face;
‘alsoad fr. by 16 ft. tubular boller.  All in good order.
~ Address P'. 0. box 1188 New York city.

Send for Catalogue Modelmakers and Amateurs’ En-
mmmmm Ames Mfg. Co.,

\Qohhd Miller and Gear-Cutter; capacity large;
Almost now; a bargain. C. A, Condo & Co., Phila., Pa.
Momom and xyd:meun for scientific and

sialty of Belting for high speed and hard work. Charlos
'qmmum Phila., Pa. Sond for prico lists,

‘whatever. T.Shuw, 915 Ridge Ave., Philadolphia, Pa.
W Abbe"™ Bolt, Forging Machines, and * Palmer ™
Power Hammers; best produced. Prices groatly reduced.
Also sole buflders Village and Town Combined Hand
Fire Engines and Hoso Carriages, $350. Send for olrou-

Iars. Forsaith & Co., Manchester, X, H.

For 18, 15, 16, and 18 In. Swing Screw-Cutting Engino
Lathes, address Star Tool Company, Providence, R, 1.

John T, Noye & Son, Baffalo, N. Y., are Manufactur-
‘ors of Burr Mill Stones and Flour Mill Machinery of all
kinds, und donlers in Dufour & Co.'s Bolting Cloth.
Send for large {llustrated catalogue.

Removal,—Fitch & Meserole, Manufacturers of Elec-
trical Apparatus, and Bradley's Patent Naked Wire He-
Jloos, have removed to 40 Cortlandt St., N. Y. Experi-
mental work.

Power & Foot Presses, Ferracute Co,, Bridgeton, N. J.

For Best Presses, Dies, and Frult Can Tools, Bliss &
‘Willlama, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

Linen Safety Hose, all sizes, at lowest rates, Greene,
Tweod & Co., 15 Park place, N. Y

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Balley, Farrell & Co., Pittaburgh, Pa.

Hydmulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing snd Buffing metals.
E. Lyon & Co., {10 Grana St.,N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and Inferior.
Caution.—Our pame isstamped in full on all our best
Standard Belting, Packing, and Hose. Buy that oaly.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 33 Park Row, N. Y.

Stoel Castings from one Ib. to five thousand Ibs, In-
waluable for strength and durability. Circulars free.
Pittaburgh Steel Casting Cn.. Pittsbargh, Pa.

For Solid Wronght Iron Beams, etc., see advertise-
ment. Address Unlon lron Mills, Pittsburgh, Pa., for
lthograph, ete.

Split-Palleys and Split-Collars of same price, strength
and appearsnce as Whole-Pualleys and Whole-Collars
Yooum & Son, Drinker st., below W7 North Heoond st.,
Philadolpnia, Pa.

Swall Fine Gray Iron Castings s spoclalty, Soft and
true to pattorns. A Winterburn, 16 Do Witt 8t Albany,
{5 8

Skinner Portable Eagine Improved, 2 12 to 10 H. P.
Skinner & Wood, BErle, Pa.

ANl nervous, exhausting, and painful diseascs speedily |
yield to the curative lufluences of Pulvermacher's Eloo-
trio Belts and Bands  They are safo and effective. Book,
with full particul fled freo. Add Pulvermacher
Gulvanio Co , 32 Vine 5t., Cincinnati, Ohlo,

Walrus Leatber and fine Wool Polishing Wheels ; all
slzen. Greone, Tweod & Co., I8 Park place, N, ¥

Machine Dismonds., J. Dickinson, 64 Nassau St N, Y,

More than twelve thousand crank shafts made by
Choster Stoal Castings Co. now r ings 8 yours' o
use prove them stronger and more durable than wrought
tron. See advertisement, pago .

Emery Oﬂnda!. BM'y Wheels, Bost and Cheapest,
Hardened d or turned to order. Awarded
Medal and Dipl by Centennial O A Address
American Twist Drill Co., Woonsooket, It 1.

To Clean Boller Tubes—Use National Steel Tobe
Cloaner, t d and . Ohal Co. N.Y.

Rellablo Information z'h'on on all subjects relating to
Moohnnlos, Hydraulios, I” K and

Bollers, by A. ¥, Nagle, M1, Providenoe. It 1.

S )

F. B. N., who nsks ulmut the enrpet-eating
bug. see p, M7, vol, 85, —C, A, D. will find the wnawer o
his quory o any work on Natural Philosophy. P H,
1. had better consult his family physician.—C, 11, McK.
will find full laformation about suction pumps In No.

<

et LU @

Smuttm

mwmm tho water will riso by sarvey.
Ho does not state how much fall there Ia in the distance
he mentions, T, M. Ia Informed that he will find the

| description and out of the electric candlo in vol, 35, No.

22, The candles are not made in this country.—0. H, Y.

had better correspond  with makers of band saw ma.
ohinery.—Novice, London, Canada.—You can lay your
tles npon a foor of eoment.—J, V. C. and I, B. are re.
ferred to “Smoe's Blootro Motallurgy,"J. H. 8.
‘We know nothing of the instroment you mention,—J,

| L. G In roforred to hiw family physlolan.—W, H, P, had
| better Insert a notiee in the * Bukiness and Personal **

column for Information concerning the warket formo-
hale, M. M, M, does not tell us how large a cylinder ho
wishies tocust. 1f small, brass or Babbitt metal wounld
answer,—P, O, w Informed that his article is too vague
for ~Chemist is Informed that we know
nothing of the compound mentioned,—J. S.—You are
probably correct. The tree protects the building from
being struck by lightalng.—J. V. E.—The powder you
refer to is not yet manufactured in this country.

(1) W. G. 8 says: I bhave among my
photo-chemicals a bottle with the mark Eesence Grasse.
Can you tell me what it is, and what It is used fort A,
We do not know of any reagent #0 called. The title ro-
fers to a thick, fatty ofl or liquid,

(@) J. E. is informed that the vacuo method
of fitration is entirely feasible; but where large bodies
of water arc to be flltered, as for the supply of cities,
it has the objection of belng very expensive, from the
extra steam power required and the necessity of fre- |
quently changing the filtering materiale, Besides this,
water thos filtered is rendered unpalatable and unfit for
immediate uso by the removal of much of it dissolved
gases, etc.  For those reasons preference is generally
given to the systow of resorvolrs, wherein the wator is
allowed to romaln quiescent for a sufficient length of
timo to deposit most of the matter held in suzpension,
and admit of the more complete oxidation of such or-
ganie matter as It may contain by contact with the alr,

(8) B. 8. asks: Should boilers used only
for heating be left with water In them during warm
weather? A. Noj the water should be drawn off In the
spring,

(4) J. F. D. asks: Please give me a recipe
for makinga colored lime-wash, to be used as a subati-
tute for paiut for the exterior of a frame building. The
color required is brown. A. Add to the lme-wash a
strong solution of sulphate of magnesia, and color to
suit with Vandyke brown.

() N. K. says: A favorite dog has put our
family into possession of (in both senses) ten millions
(estimated) of fleas. The dog hns beon given to a friend
(with due warning, of course), but the dog's late com-
panions are still with us In searcely diminished nom-
bers. Will you please say how we can best suceeed In
obtaining their room instead of thelr company. The
dog was kept generally in the cellar, and the coal heap
especially has “millions in L' A, Soap water; car-
bolic acid in dilute alecoholic solution; flowers of sulphur
either used as & powder or mixed by agitation with wa-
ter containing a little glycerin; dilute solutions of sul-
phate of magnesia—uny powder or solution containing
tannin, a8 dried sumac, tea, and Persian insect powder.
These are the least objectionable exterminators, A
little of the carbolic solution may be mixed in with the
soap water, and this used as a wash, or sprinkled in in-
fested localitics. Flowers of sulphur contain salphur-
ous acid, which is fatal to tho insect, but it mustnot be
used on or near colored woolen fabrics, as it is liable to
injure the colors. Sulphate of magnesia =olution (In
water) may be used as a wash. Samac powder, ete,,

give excellentresults, The sulphor mixture mentioned,

or carbolic acid shaken up with about 20 parts of water, |

beap.
(8) An apprentice asks for the best method

tile laying upon floors, it Is done by cutting in boards
between tho floor jolsts, and wupporting them upon
cleats nalled to the sides of the joists. A pavement of
bricks in mortar s then lald upon the boards, finlshing
flush with the top of the jolsts, A bed of rich cement
mortar Is then spread over the whole, and the tiles
carefully set in a thin grout upon the cement bod,

(M) D. W. Van B, asks: Can you inform
me as to the time when the first movable steam fire
engine was used? It Jo stated that & machine was
used In Earope In 1851, and was used to supply hand
engines. It was taken to the river and water foreed
through hose to the hand machines, Were steam on
| gines used In this country prior to that time? A, Oap
tain Ericcson bullt & steam fire angine at Bralthwalt
shops shout the year 154,

(8) H. D. 8. nsks: Will a solution of chilor
ide of zine and sulphate of nickel, used for nickel plat
ing fron and steel, serve for nickel plating brass or zine
The process was doseribod on p. 408, vol, 34, A, Not
very well, unless the article Is In contact with pleces of
zine, or, what Is botter, zine powder, also lnmersed in
the solution. Small pleces of brass work can be plated
in this way.

(9) C. E. asks:
Emy In water colors?
ture of black and blue ls comamonly employed.
flake white, Ivory black, and Prussian blue

(10) K. F. says: We use on our two horse
cultivators a plow or plate that secms to be made of iron
{ with & thin plate of steel welded or laid on the front
and made very hand, Our blacksmiths have difficulty
In sharpenlog them, They sometimes conck when heat
Ing, and sometimes fly (o plocos when put In the water |
aftor sharponing, Can you tell us how to mansye
thom? A, Heat thom to n low red hoat, dip In water at
100* tamperatore and contalning 1 1b, salt per gallon;
dip edgownys, and hold guite stil at the bottam of the

How can 1 imitate silver
A. White tempered with a mix
Use

on the water would porhaps asslat you,

() J. D, E says: 1. T am making o plate
electric machine, and bave the plate already cut out,
Do the edgos neod (o be ground smoothy

20, first serion of ** Practical Mechanism.'—A, K. Q.

gmnimu. 43

mbbonforcumncthophubemndooﬂ A. Beo (No, | baleing cotton? Ihave been ualng an ink made from
9) p. 171, vol. 8, 8. Can you mention a good and short | lampblack and Kerosene, but this blurs very badly snd.
method for drilling a hole through plate glasst A, Seo | gives our bagging s dirty appeamnce, A. Try common

Ans, No, b, p, 188, vol, 56,

(12) D. M. I, says: I am using a small cast
Iron tank to contaln kerosene, It has boen Japanned,
but the oll works (ts way through the {ron, notwith-
wtandiog the Japan,  Can you tell me what will stop
this? A, Try n sleing of glue in acetic acld,

(18) H, L. L. sayn: 1 desire n cheap shelter
for any 950 to 800 tons of hay or straw, and I wish to
constenet It at once, A, The uwsnal graduated roof
sheltor will anawer the purpose. This consists of a
roof of thateh or shingles, pyramidal, on astrong frame,
supported at each corner on stoat pins, passed through
holes In timber posts set well into the ground. The
roof may be about 15 feet mm.udmmnlm‘
high —these latter may have lateral braces or ties, ex-
tending diagonally across the square at the bottom. As
th hay Is removed from the top of the stack, the roof is
lowered down and the pins shifted into lower holes,
thus always affording a close shelter to the hay.

(14) S, H, nsks: Is there any radiator or
heater (steam) made which operates without the removal
of the air from Its Interiory A. We do not know of
any. Tt s essential to the success of o radiator that the |
dead alr within it be displaced either by steam or water,

(15) J. A. B. asks: Can you give me a re-

and sprinkled in the cellar, will soon depopulate the coal |

of laying tile pavement? A. If you have reference to |

A Tt fn bettor |
to have them rounded, 2 Of what material should the I lnulullng luk for hranding bagging-~soch as Is used for :

cipe fora coment to mend a broken marble slab? A,
Take gum arabic 1 Ib,, make into a thick mucilage, add |
to 1t plaster of Puris 134 1b., sifted quicklime 5 ozs. |
}mx well, Heat the marble and apply the mixture.
| You had better put supports under the slab,

(16) T. ¥. P. says: I have samples of the |
enamel which are used In enameling, How can I use |
them? A, Mix togoether equal parts of oxide of man-
gunese, oxide of copper, and oxide of cobalt. Usen
woft glusn, and fuse enongh of the mixture into it to
give the desired depth of color; then grind this to
flne powder, and apply with water as o paste; after
which dry and fuse. For white, fuse withthe glass |
oxide of tin and antimony, as before. Alumina and
oxlde of lead may also be used.

(17) J. G. A. asks: Can you tell me where
the dificulty is in launching s boat off & vessel at sea,
and did the United States Government adopt any appa-
ratus when thoy had the trial about two years ago? A.
The difficulty lies In detaching the boat to keep it clear
of the tackle when it strikes the water, for if one end
detaches before the other, it is apt to swing from the de-
tained ond and turn over. We do not think that any
boat detaching apparatus has been exclusively adopted by
the United States Government, though several have been
roported upon.

(18) E. E. L. asks: Is there anything that
ean be used In place of muriatic acid for soldering iron
with soft solder? A. Sal ammoniac will answer,

(19) W. A. B. says: I recently saw a state- |
ment that the relative traction of a belt on a wooden or |
fron pulley was as 47 to 24, Now, is thisa fact? Willa
wooden pulley do twice the work of an Iron one? If
5o, why? A. There Is a difference in favor of wooden
palleys, but cannot state its amount, I

(20) R. K. asks: 1. Can you give me a
mixture of something that will stick aplece of Joad in
the centers of locomotive driving axles without burring
them with a chisel, as doing so injures the centers. A,
The lead will stick in of itself when well hammered In,
2. In there any rule to get the throw of locomotive ec-
centrics, or can I find it in any book? A. See “Aunchin.
clou " on the slide valve.

21) W. T. asks: I would like to know
what makes steel crack in hardening? A. Improper
| heating or dipping and taking the article out of the wa-
ter 100 soon are the principal canses. Sometimes the
stoel Is Improperly forged, or overheated in forging.
Much also depends on the shape of the article when fin-
Ished.

(22) H. F. Hghsks: What is the best prepar-
atlon to put on & greenbouse floor of wood, s0 as to
render it imporvious to molsture and prevent It from
| warping and cracking? Also what is tho proparation
to palnt hot water pipes In a greenhouse to prevent
rust? A, Cover your floor with a thin layer of hydmalie
lime or cement.  Puint your pipes with a covering of as
phaltum varnish, made by dissolving asphaltum o tur
pentine by a gentle hoat,

25 E H. L says: I am making a safe to
keop valuable papers In, and wish to pot In & Alling that
will make it fireproof. What is the best preparation
for that purpose? A The preparation weually employed
forfilling safos Is ealeined plaster of Paris mixed with
water 10 the conalstency of thick cream, and allowed to
harden, 1t would be advisable to ccat the surface that
wonld come In coutact with the wet 8lling with the as-
phalium varnlsh recommended to I F I This will
provent rasting the lron plates of the safe,

(24) F. M. says: Tobacco stalks or stems, |
as stripped from leaf tobaceo by clgar wakers, can be
had very eheap In Cuba,  In thero not some use or ap
plication for them, chemically or otherwlse, boslde the
manufacture of souff? A, We know of no extended
use for sach produet

(26) W. G. F. says: Please tell me how to
brage with brnss and use hard and silver solder with
Mowpipe? A, To brase with hand or sllver soller, flo
tho mwetal clean and smooth where the tntended union is
10 be, bring them In clkwe contact, apply the solder in
small pleces and fuse, vaing borax as a fux, 2 How

can | rostore tamper 10 spring stoel when once deswn or | %0, mab with lamp §
A To reatore the temper of steel, It must be and fAnish as abave.

‘ honted?
hardenod and thon drawn (o the requisite spring tem- |
per,

o, gum arabie,
gralos of prussiate of potash,

for polishiog shells?
can be removed by washing with o mg dipped in hydro.
ehlorie achl, thew wash in warm water, and polish with
rottenstone or fine tripall powder, appliod with a little
ol on s bit of soft rag.  Where there Is opportanity to do

| bootblacking. Dampen your brush with water to use
it, 1f there s acid In the blacking It will eventually in-
Jure your brass stencll plates.

(28) O, P., of Kosloff, Russin, asks: How
can I color polished stocl o dark blue? A, See Mplylo‘
B. 1., in this number.

(20) W. T., of Montreal, is informed that
the address of the publixhors of the work on Grave-
atones {s A. T. Bickwell & Co., 27 Warren street, New
York city.

(30) W. H. C. says: Perhaps the following
mode of fluting reamers, catters, taps, etc., may be pew
and wseful to some mechanics, especially those that
possess s lathe with slide rest. [ Jeave s work to be
fluted In lathe centers, snd with ool of the desired
shape of flute fastened in the tool post, work the slide
rest back and forth, feeding the tool In to the required
depth. Mine is a back geared screw cutting lathe, and
I have very satisfactorily and with dispatch finted
reamers, etc. A snap cateh fitting tooth of back gear
holds the work whilo cutting. The gear aleo acts a1 in-
dex wheels which can be divided Into 4ths, Sthe, 10ths,
16ths, ete, The heads of lathes thatare not back geared
can easily be divided up for all ordinary work.

(31) C. F. makes inquiry about seasoning
lumber, and is answered that the most successfal baild-
ers, plano manufacturers, etec., generally season thelr
lumber in the natural way, by stacking it in their yards

.for two years or more, which in the majority of in-

stances i the most satisfactory in the end. There are
cases where water soaking Is adopted to drive out the
sap. The logs are left in the water for six months, then
taken out and sawed Into boards, and the latter stacked
uptodry. In thiscase, itis claimed, the water rapidly
dries out and takes the sap with it,

(32) F. M. says: Can you give me any
cheap method for renovating tarnished gilt frames?
Any color or material will do, provided It is simple and
chieap, A. The chespest Is to caver the surface to be
gilded with oil size thinned with spirits of turpentine.
Gold, in powder, is then gently dabbed In with a little
pod of soft leather. The work can be vamnished.,

(33) C. E. L. asks: What can I mix with
asbestos that will make it as pliable as leather after it
is pressed in any form? A. Try mixing it with rubber
and then vulcanize.

(34) F. L. asks: Can you inform me how to
tin small cast iron articles? A. Immerse the articles in
a bath of sulphuric acid for a time suficlent to obtain s
bright surface, then dip in muriate of zine, remove and
plunge ina bath of melted tin,

(35) J. R. asks: What is the number of lo-
comotives built in the United States that have been
shipped to Russia? A. We cannot ascertain,

(36) J. Y. asks: Please give me s recipe
for making a good black ink that will copy? A Add
sugar 1 oz. to 1i¢ pint of good common writing ink.

37) J. K.—A brass founder will give you
the information relative to gongs. Oil can be colored
by patting alkanet root into it.

(38) J. B. asks: What can I use to keep
patterns from sticking in plaster of Puris monlds? A,
If tho patterns are so mado that they have s sufScient

i dnughl, coat them with thin shellac varnish,

(39) H. Y. C. asks: Where do the oyster
and other shellfish get the lime from which to make
| thoir shells? A. The lime salts are Beld in solution In
the water, and derived from it by the animals.

(40) H. K. asks: Can you give me a recipe
for straightening amber mouthpleces? A, Heated ofl
will soften amber and make it pliable. To melt it re-
qQuires & heat of 317 Fah,

(41) W. E T, says: Having seen a notice
of Professor F. Sacc’s (Neufchatel, Switserland) process
for curing meat by submitting it to the action of acetats
of soda, 1should like to know the madus operondi, A
The mode of operstion s very simple. Armange the
meat in abarrel, deposit about and om it powdered ace-
tate of soda to about the quarter of the weight of the
meat. In sammer the action takes place tmmedintely;
In winter it Is vecessary to place the vessels in o
room warmed to about 65° Fab, The salt absorbs the
water of the meat ; after 3 hoars the pleces are turoed,
and the lower placed uppermost. In 48 hours the sc-
ton I» finished, and the pleces are packed In barrels
with their beine, or dey In (the ale.  If the barrels are
not full, it suffices to 81l up with the brine made by dis-
solving one part (hy weight) of the acetato of soda in 8
parts of water., The picces may be of ondinary size, and
when required for use may be freed from the salt by
washing In running water. The dry acetate of soda
may be recovered from the brine by nupurlllng off the
walor over a fire,

(42) G. M. , asks: How can 1 color buck
and goat skins black? A, Soft water, 5 gallons; bring to
8 boll, and add § oes, of logwood extract, pulverized;
boll three minutes, temove from the tire, and stir in 2844
1 o bichromate of potash, and 80
(43 H. C. asks: Please give me directions
A, The outer skin of sen shells

m od with water,

() D. €, R is informed that be can paint

‘ his smokestack with coal tar or asphaltnm  varnish.
[ @) D, L. asks: Oan T ignite unnpuw:ln-r The varnish cun be made by dlusolving the asphaltam

| b Interposed betwoun the wires that are contweted with | |
the pules of the battery, It will be beated suflolent to |
Ignite gunpowder,

27 W, R asks:

water untll cold, A dopth of two Inches of ofl floating | by usfng & galvanie battery? A If o fine platioum wire | 0 turpentie with & gentlo heat.  Apply with & brosh.

45 J. D P & Co, say: We have a six Inch

belt which we gave two or three conts of land o), sl
| now cannot use It because it slips on the palleys. A,
How can I make a good | Waah your belt with & weak alkall ar sods water, and

then In cloan wator. Lot It dry thoroaghly before pat-
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MixgERALS, M;IP—:&“Mllncnu have been re-
ecived from tho following correspondents, and
examined, with the result stated:
Correspondents sending minemls should number or
otherwise designate each specimen, nd logibly mark
the package contaluing them with name and address of
says: Please give me & COMPOSE- | yender, W, 8.—The hand stone le o red parplyey, the
thon to pit on plstol Darrels to tnake them dark biue. | ane contalning bright speeks of pyTites o quartzite.

composition Is need. Barrels are st nicely | The large one contalos silicate of alumina, ireo, and
o i e o | lime.~Miss B, M. K.—You falled (o number or other.

wise dosignate the minerals. The large one contalne

Keep the work oqually heated, | orthoclase and blotite, the smallest the same, The

after asuficient time o red eolor will be ob- | others hoelase, kyanite, milky quarts, miscovite

the ul are orthoe e, qu s

- . ou !wd somo blotite, uui tourmaline. —F, K.~It 'nmun'..-

materlal, Ttwoald be advisable 1o send soch work 10 | glamips, ime, and oxides of iron and ehrominm,—E

ll-'-ll"':lwd fircarms, whern experts are em- "l.—ﬂm.mdmmtmlmd mixed. The mixture

contalis sulphate of quinia and chalk, milk sugar, and

you | & phosphate —The minerals s a tin box marked Bagles-

9 F. A. R asks: Can v ‘iw s | wood (ho letter) are moetly hoenblende. The red sub-

simple way of making fee? AL Seep. &2, vol. 39, for 8 | e i & tine ore. Tt contains axides of #ine e

\ of Carr's freosing Spparatus. Tt § b"‘mnglnm. The large crystal Is earbonate of lime—

ple in embodied is wimple. 1t woald ¥ | calette—E. A, 8.—We cannot tell anything about your
meet yoar wanth. minerals without having seen them,

(48) T. A. informs M. A. that by dissolving
1 oz eyanide of potassiom in 1 quart of woft water he
willhave & dip in which ho can wash his spoous and
furtantly remove the salphide of silver, The solution
st be kopt in & bottie that i tightly corked xnd la-
beled polson.

(49) W. S. L.says, in reply to T. McC,,
who aaked if thero is sny Dguid that will dissolve gloe
withoat the application of heat or water, that whisky |
or alcobol will do this; and on the evaporation of the
i i e On the American Toad. By C. F. 8.

(30) W. D. P. informs M. H. H. that he! Onthe Mind. By J.H. R.
can make & good wash for brick walls of water lime or | Also ingquiries and answers from the following:

coment and skimmed milk, and says it will be good for | W.H.R—A.C. F.—J. E T.-N. B IL-P. C—C. M.
ten yoars. ~T.A. P—AM.8.

(G A. E. 8 is informed that hats are sized

COMMUNICATIONS RECEIVED.

The Edltor of the SOESTIFIC AMERICAN acknowledges,
with much pleasure, the receipt of origiual papers and
contributions upon the following subjects:

On Ashes, By J.M.B.

On Formulas of Problems, By H. M.

On Curving & Base Ball, By I C,

On Gans and Armored Vessels, By J, M.

On a Perpetual Motion, By C, M, L.

On Reduclog Silver Ore. By L 1L 1L

HINTS TO CORRESPONDENTS,

with lac solation and stiffencd with a thin size of gize. Correspondents whose Inquiries fall to appear should | Fire extingulsher, J. M. Pollard . .,

Forrubber cement see back nambens of the Sco repeat them, If not then published, they may conclude

ANERICAX, that, for pood reasons, the Bditor declines them. The
(2 ©. H. B. says: How can I ctch on | addross of the writor shoald always b glven.
brass, and ow can I joln a brass tubo, ns Ido not want | Inquirios relating to patents, or to the patentability
to soft solder §t7  A. Dilute nitric acid may bo used for | of inventions, assignments, ote., will not be published
etching on bmss, The etched surface will not be of | here. All such questions, when initials only are given,
brass biit of copper, as the zinc dissolves much more | are thrown into the waste basket, as it would 4l half of
rapldly than the copper, and to some extent, by galvanic | our paper to print them all; but we generally take pless-
sction, protects the latter. This cannot be avolded. To | ure in answering briefly by mall, if the writer's address

——

-

join the tube, braze it with spelter solder, using borax
as & flax,

(53) J. R. B. says: I want a recipe for
making & good lacquer for brass? A, Use shellac var-
nish tinged with saffron, annotto, or aloes, and apply
with a brush to the work, which has been previonsly
warmed. This willgive a golden color to the metal,

(54) E. C. H. is informed that he will find
an exhaustive article on cone palleys in ** Wrinkles and
Recipes,” p. 123, Exposing the saw to the heat of the
san will not canse the saw to lose its temper, In cast-
ing the Babbiit metal the trouble probably lies in there
being no vent, and the confined air caused the imperfect
filing., Drilla small hole in the upper portion of the
box, 80 88 to let out the confined alr,

(55) P. R. says: Please give directions for
plating small brass articles with clther silver or nickel
withont & battery. A. A cheap method of silvering s
tomix 1 pact of chloride of silver with § parts peariash,
13§ common salt and 1 part whiting. Clean the articles
well and spply the plating mixture by rabbing it with a
cork or & roll of soft leather., When sllvered, wash
thoroaghly and wipe dry. For Information about nickel
plating without a battery sce directions for so doing at
end of article on * Nickel," In Appleton's American
Oyclopedia. :

(56) J. W. 8, asks: Can youtell me how I
can take 8 doplicate, in type metal, of bookbinders'
hand stamps, also of embossing stampsat A. You can
prodoce coples of the stamps by casting or stereotyping

in given,

Huandreds of Inquiries analogons to the following are
sont: * Who makes the best magnetic motor! Who
makes crucible steely Who makes or sells jce machines?
Who sells the best modern books on engineering. Who
deals fn Nthographle printers' materiald? Who sells
books that treat upon lithography ' All such personal
inquirios are printed, as will be observed, in the col-
umn of * Business and Persoual,” which is specially
sot apart for that purpose, subject to the charge men-
tioned at the head of thatcolumn. Almost any desired
information can In this way be expeditiously obtained.

Scientific American.

Corn planter, J. O, Dennett ... ... .
Corner stake, 8, D, DOuner. .. ....ooeeses
Corsot, D H.Fannitg. .. .coooovaimmmes

Corsot apring, O Judson (£) ...
Crank shaft, D, A, Woodbury

| Culttvator, Messengor & Brwin....cooon

Cultivator, 0, A, Olmstod
Cultivator, Tartt & Wilson
Caltivator, M Elehhola(r) . ..coconermniininee
Qurrent whoel, W. J. Perkins
Curry comb, M. Sweot
Curtain fixture, Il B, Bawyer
Cutter hend, C. R Patterson
Dental bracket, (. KL Moseloy.......
Dosk, J. L SLowart . ..ooammnirrrninies
Dosk, sohool, 1L ML EILreg. . ocooee
Door boll, A. A. Dennett ...
Dough malser, J. W. Martin ... .«
Drain, G, C. Mosler

Dryer, H. D Ostermoor
Drive cock, Keogan & Lubrs esony
Druggist's file, C G, Stromberg. ...
Blevator, J. A. Woodward o
Embroldery pattern, A. Komp

Engine, oloctro-tagnetic, W. E. Sawyer
Engine, pulp, K. RBumner - ’
Engine, traction, G. Rogers (r)

| Byeglnas, G Johnston ...

;

| Fire escape, R, Glichriest......

i

|

Eyegiass holder, 8. F. Merritt (r)..
Faucet, G. Gorman
Fanocet, R. Hathawny..
Favoetvent A Lubirs........oons 8 P ore
Food stoamer, Rice & Gortaer ...

Feood water heater, C.F. Barrett....

Food water hoator, W. Lowe .....ooviaiiiis o0

Felted fabric, Daniels & Tuttle....
Fence, J. Garrett sidaansane

Fence, barbod, A. J. Nellls..
Fence, barbed, C, L, Toplifr..
Fence post, H. Delano....

Feneo post, B, DOWeF...cooovrieinrrimminiinis

Fenco strip, W. G. Barnes..
Fenoce post, J. Flane ...........
File holder, W T. Nicholson..

Flroescape, H. Huth .. cooovvveannnias
Fire eseapo, J. C. Peppler ... ssseeres
Flire escape, Roch &Colas............

Fire oxtinguisher, A. E. Hughes..,
Fire kindler, C. H. Hayden (r).......
Flres, oxtinguishing, C. M. Martin .,
Fishing line reel, F. J. Philbrook...,
Fly fan,J. Balrd, . .cccoceirmenniarans
Folding machine, 8. D. Tucker.
Folding machine, 8. D. Tucker....
Folding machine, S. D. Tucker.
Fruit dryer, J. Zimmerman .....

Gas apparatas, P. W. Mackenzle, ,
Gas, manufactare, J. M. Leighton........
Gas, manufacture of, T. B. Redwood.... .
Gas, manufacturing, J. H. Bowman. .
Gas, manufacture, M. W. Kldder. ...
Gas regulator, 8. 8. Jones..
Gas works, P. Munzinger.
Gate, J. E. Q. Maddox ..
Gate, T. B, Piburn .......
Gate, F. RAY iouceeiosncanes sopve
Glass tool, Zimmerman & Boatty..
Graln binder, J. E. Buxton.....

OFFICIAL.

INDEX OF INVENTIONS
POR WILIOT
Lotters Patent of the United States were
Granted In the Week Ending
June 12, 1877,
AND EACH BEARING THAT DATE.
[Those marked (r) are relasued patents.]

A complete copy of any patent In the annexed lst,
including both the specifications and drawings, will bo
furnished from this office for one dollar. In ordering,
ploaso state the number and date of thoe patent desired,
and remit to Munn & Co., 7 Park Row, New York city,

Graln binder, J. E. Buxtoo...
Grain binder, W. H Payne ..
Grain scourer, J, 8, Hillyer.........
Gruin separator, J. L. & J. T, Metcalfo .
Gun, spring, C. Palatini ......coouee

Harvester rool, H, 8. Harris .
Hat, M. J. Nmolmento........
Heating bulldings, W. F. Flagg. ..
Horso power, D, K. Hungerford ..
Horso ruke, J. Hunsberger (r) ....
THorse rake, J. Hunsberger (r).....
Horsos, tos wolght, 8. A, Phelps. .
Horsoshoo, W, M. Terople... ...
Hoso nozzle, Clifford & Glelow .
Hoso nozzle, C, F. Holloway ..

in plaster moalds. It would be better to obtain them by
the electrotype process, Varioas cyclopedias will give
you information of the first, and you can obtain books
devoled to the second process.

(57) H. J. B. asks: What preparation can 1
use to reprime rim-fire cartridge shells that have been
used once, o they may be loaded agaln? A. Perhaps
the composition used for percussion caps will be best
adapted to your purpose, which Is falminate of mercury
mixed with balf ite weight of niter, Afier the fal-
minate lsfoserted 1 the shiell, cover It with s film of thin
shellac varnish, .

‘ﬂ J.B.J. m if phosphor bronze will
explosive of gunpowder equall 1
dacarbonized steel, ote., and s Nf«n.: lo;::n;
45 of the Bonewrore AMEnricaw SurrLesesr, whero ho
‘will obtaln the deaired information,

) J. G. M.—You are probably correct
dn regurd to your [des of the frult you mention,

(60) W. H. B., London, Canada, is in-
formed that if be will sddress & leter 10 the Institate he
will recelve circulars that will give him all information,

(61) O. H. N. informs A. J. that Le has an
Iavention for throwing s paddle wheel off Its center.

(2) D. R s informed that the largest
shipmentx of canary birds are mads trom Germany. o

oy correspond with Louls Rule, 08 Olatham street,

03) A. A. B. is informed that the oriole
'2'.".""'"".'&"""“'?'..‘2“’” Inexperi-
of the desth of the birds, pree

(64) C. G. H. asks: What will remove the

with a atrong, hot salation (In water) of carbonate of

]

mina, 1f this does not romove the stain it may bo
concluded that the neld hax destroyed the coloring mat-
ter—thin fs usunlly the case, If the yellow etain re
malus, the only remedy will be W rodye the material,

Alkaline wastes, W. W. Harding. ...... ... ase
Animal matter, treating, W. C. Marshall (r)... ...
Ash sifter, Darke & Smith........... oo 101,754
Auger, hollow, G. N. Stearns R L
Axle nut, O, B, Thompson ... cenennrs 192,081
Bag fastener, H, Redden (r)..

Bag bolder, M. B. Hudson.. 101,908
Belting machinery, J, Brady ..... .« 101,020
immudm.“'. UL 5 ataesh Lo 1m0u
| Bill, spparatus for framing, 0. C. Brown .. o 19158
Bit stock, D. Powers ... ............. . 191,516
Bitstock, B. 8. Parker ....... L1208
Boat, portable, C. F. Prentice .. 3,007
Boat, submarine, Henls & Plko - 1915600
Bollers, T. Craney ............ < 191,989
Book clasp, Myller & Hilpert., 191,902

Boot lnsting machine, Copeland, et al,
Boot sole machine, J. Kimball .........
Boots, lning for, 8. J, Btevens

Boot maohine, G. McKay....... 101574
Dosots pad, J. C. Tallman, (r)..... o
Breooh-doading Srearm, D. Kirkwood. < 156
Brick machine, W. A. Graham.... .... 191,500
Broom, J. Davidson................ e 191900
Burial caskot, A. H. Nirdlinger 191,956
Car axlo box, L. D, Webster . 191,7%

Car axlo box, W. B. Wilcox. .
Carbumpor, A, W. Welkert. ...
Car ooupling, D. R, Halter.......,
Car, dumplog, 11. 4. Bower. .

Curringe body, 1. Wilkins, Jr. ..

grﬂl.olao..l. B, Ashelman
riridue, pyrotechnio signal, J. 1. Ditwiller, ... . 1

Chair brace, J, Colling ,........ . e

Clgar Nghter, 1.0, Androws. .
Olgar machine, W, Brosoker. .......
Coffoo roaster, Tinsloy & Hackman

91

Car framo, ¥, 3, Kimball (r) . : 7.‘;'.;')
Car starter, A, 3. Curtis ........ . 101,850
Carstartor, Hormaneo & Mott , 101,501
Car startor, 11, Sohrolner....... « 101 50
Cor window, G. 8. Roberts ..., |
Carbon In rotorts, W, Karr (1),

Carbanie nold gas generator, O.

. T | MUK cooler, R. C. Greone.
. 108,912 | Millstone dresser, Cookson
< 191,900 | Millstone driver, W. §. Armstrong .......
o 191822 | Mortistng machine, Bddy & Stolsenbach, ,

:

.......... creerenens s 191855 | Motive power, B. D. Green.....
Chair, opora, 1L, 11 Ormsby .., - MW Motor, welght, J. M, Cayce.

| Chundollors, Taylor & Bruen , - 1% Mucllage holder, J. V. Browne
Chock roin, C. A, 1nas........, < 1N.56T | Oar blades, M., Rritton.....

| Lamp burner, J, Caln ........

Hotalr ap C. Pottier ....
Hydrocarbon burner, W. L. Imlay
Hydrocarbon olls, J. Merrill(r).....
Toe croeper, C. A Kryter..........
Duminsting scale beams. J. W. Wood..

o
men
191,500
1™
191,00
"M
1 e
"o
..
(Lo L]

B L A
19,019

Lo 1ML
LI L
e |

> |”le|

19 84 |
LR
. 195
o
1ol
o
minm
s
-
191 08

1.0,
e

a4
191 88

ceeve 191552
191

1200

Lan
oo 19108

. 1980
.0
191 0
o I NS
« 1WLon
101,944
...... 19,913
veess 191881

« 18U
« 19,903
- Inoe
W I
. 1SS
oo 192000
.o 19 e
750
e IS
oo 191,513
. 191,523

T
A
.. I

.o 101953
oo 100540

o 191,964
)
. 191,56

=S8

Indoxing, D. A RODOIS. coovve civsnrnanniinenins

Injootor, W, H. Newell............

e veeers 10178

Inking opparatus, J. G. Kurte. ... cooovieieniasaes 101,864

Insoot powder, blower, W. F. Brommor, .o

Journal, W. C. Shipherd.
Lamp, 12 C, MeCloy. ...t

Lamp chlmney, G. Richards. ...
Lamp extinguisher, G. D. Kilmer,...
Lamp refractor, Schaefler & Pfrunder ..
Lamp shade, A. H. Duff......... o0
Lantorn, B Hammill . oconiniiniiiin

Latho cutting taps, G. . SLELKOB.vrsrersesssreress M1
Leathor folding machine, Corbett, Coy, & Whoeolor 101,557

Leathor splitting machine, J. Hodskinson
Lovol, B, GIARINGOr .. vvvvreerrees
Lifting Jnck, W, J. M. Batcheldor, .

Lock, lateh boll, J. G. Newell..
Locks, hub for, J. Schade........ ssssnnusen
Loom for woeaving halr cloth, W, J. Porte!
Loom shedding mechanism, H. Wolbold. .
Loom temple, J. E. Waterbury, .

O

Lubricator, A. 8. BRINNEr. ...ooopiiimiiiiie
Marblo, machine for cutting, R, R, Atghlson, . ...
Mash, proparing, R, DIHOUreus oo 19,00
veer 1108

Moochunieal movoment, J. T, Bthridge. .
Moohanieal movemont, A. F. Harvey ..
Maoroury condonser, Long & Castle. ... ...
Motal platos, socuring, W, G. Hyndman, .

Motion, friction device, A. K. Rider. ...,

101,850

191,819 |

191,505 |

e 191917

Packing for platon rods, C, T, Sleeper 191.m
Paper bag machine, A. 8. Dennlson wisn
aper pulp from wood, Tuylor & Outterson, ... 19 s
Pavement, artificial, C. Honse ... « 1990
Pen, fountatn, A, T. Cross mms
‘on, founialn, L. Pargue 19190
encil, ¥ Bholes S 19108
Penoll paint, Holton & Fleld 19,565

Photographio printing frame, Walter & Diurin ... 191,505

Mancforte action, W. Muth "ms0
Pleture frame, Bowers & Murphy "mioe
"in box,J. Nryan o" s
Pipe Joint, G. Matheson AW, 1T
Plteher, U, Moyer, .. ... see sesstune ORTAL
Piaiting maohine, L. 11, Berrien 19 s
Plaiting machine, J. B, Chapin ceeeeneny 191500
Plants, transplanting, O, Loskamp .. oo 191 508

Mow, MeNuttk Furman (r) R ——— - W

Plow, A. Mirch : .. s
Post dreiver, M. Vanosdol . 1naw
Potato and corn planter, J Caster . ... ..., L)
Potato digger, A.J Robertson ... coe 1200
Potato vines, remaoving bugs, J. M, Conrad Lo 19 0
Pross, household, W Y. A, Roardman ............ 91
Printors’ rolls, eomposition, J. Clifford ..., "mas
Pulley Dlook, J. L. POPe .. o ooiiainariiimiiiiiig mau
Fralloys, grooved, W, W

Lobdell. ..

<o 90,981, 19156

Pumap, sie, B. Burgin...
Pump, T 1§, Kwan. .
Pump valve, chain, O, O

Pamping machinery, W. E. Worthen. ., b eoe
Rallway sigoal, L. B, Carver... ..., 1,758
Railway signal, J. 1. Conklin, Jr 191.%%

Railway switeh signal, oto., Hall & Sac 4
Razor sharpener, roller, Jahne & White ..., . W
Roll for reducing tubes, W. MeKensle, .. ...

Rowloek, J. J. Currier .....c..vvoevvrrnee, |
Rule, bavel, J.C. Rorbek. .. ooooviiininininn, LT
| Bad tron, T, 1L MeCallrey..ooovvivanns a .
Sad tron, M L, Wells........ 40000040 retseatsassts 191,508
Badl ron holder, J. R, Cluxton ... 191 505

Sash balanoe, N, J. Skaggs ... frge
Saw gage, T Bmory ..ooooonie SianThed
Saw mill head block, 11, Cleghorn.., :
Saw mill besd block, A. Rodgers..........

Saw mille, A, ROAROIS. . ...ovvvviinriinnnne < 1 me
| Sawing machine, scroll, G.E. Lewis. .. ... 19,55
| Serews, forming threads on, Ibbotson & Talbot... 15198

| Screw thread, machine, L. Bollman
Seal, metallie, K. A, Locke (r)........
Beod planter, M. N. Do Vears. ..
Seed planter, F. B. Preston
Seed sowor, J. Pearce (r)....
Sooding machine, 8, Dixson..
Sewage, troating, ¥. Hille...

Shirt botom protector, W. F. Brown o
£hoe clasp, Hammond & King. . e
Sink. G. Jennings........ .. .My

Skylight, 8, M. Howard. ....
Sled brake, E. M. Lawrence..
| Smoking pipes, 8. K. Lueo .......
! Snap hook and buckle, F. J. Delss. .
| Spap hook and buckle, J. R. Hopper.

Sugar apparatus, C. Plagge.
| Sulphurous anhydride,

Tobacco, D. C. Lyall......
Tobacco, printing, D. W. De Forest......cooiveene
Tool handle, C. Groth...
,anm. ..... I A T v
| Top, spinning, H. D. Fordes........ .
| Towel rack. Merritt & Eckenfels. ..

l'l’wlnn holder, A. Beausoledl... .. )
imum..l.c.m.......... 19,78
Umbrells support, B, B, Smith, S, w190

Urinal, J. W, OsbOrm0. .. ovvvasannes

Vohlele, Throop & Doyle ..ooovviiimmimmmemmeniis
Volocipedes, step for, J. Shaller
Vonsels, sheathing, Warren & Fied.
Wagon brake, M. Clfford......cooienn
Wagon brake lever, P, Thomsen.

Waah for ingot molds, W. R, Jonos .
\Washing machine, G, W. Benton.........

ton, D, C. i e
10084, ~DBADOR. ~R. 0. Wood, Bulo, N
(A oopy of any one of the above patents ma;
romitting one dollar to MUNN & Co., 37 Par
York city.) - o

)
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THE SECOND GREAT SALE
OF PATENTS

AUCTION

g& l"till. laoe at the Auction Rooms of GRO, W,
u Nend torr‘ul uo, ter
W xsﬂ'u KIE, 33 Liberty St No V.

sﬂ"‘h‘;" K une of Practienl nnd
0w urn
Ina ‘ Ishors, Book
“m \;“- .‘ul";cr:c:l:. lll‘clpl:’lzo."‘"'
bafore Socet Arts by W. The RE‘\D
@ * L Ol -
Tmoak Pabl and Clear of w“m‘ 4 ‘umuﬁ
process 1
Wtility of Shm. A table of Bizing Mix |
tor v Adbesive 2 t
" &”h‘l the & for So & u?o M
g: @ Sizo
uo.ntotl’u rin wuwobulutb
Mator QE-'(JI- ‘and ita substit : u;:‘r‘;"“‘h““‘
aten. *
aud Ol Tor Bonetee Tams Wia saa Thoamogs,
wna in ﬁmuu}fnc ‘A. )unl‘lmv sv‘rm.u:.ﬂegfo. ‘5'3'
866 a Weok In
+« HALLETT & CO l"oﬂ.lum Malne.
DANB(‘RT DRILI. ('l!l‘(“ﬂ.
FOR .\LE .\'l‘ GREAT BARGAINS,
One M with 14 ft. band
fron shaft, 10 1T ) Jud
glo(c ()nnlu;‘\.hmvy and n;)rn-f fm’lﬁgxﬁf.‘;':“-'

o--ccm 0 Lo any one
Nl\\' (‘Al(l!\’ "“1“" & CO.
SIZING OF COTTON GOODS.
Iption of the process, em!
which are enumemted the Substances used :
from ow
Use of Flour in Size
and
W rhlI\Mc' Mvaz(:;uvu. and Tape
Price 10 cents. For sale at office und of all nows- |
our own town. and § outfit
Manuf'd by the llULl. l B!LD:.\ 0., Du:bury Ct.
Rafferty Engine,
-u.n.s in. tm bnll\ in L«m- welght, 1,000 Ibs. ;
tmlll lft 4 In. band wheel, 19 In. face governor,

J0x24 3 one 8x2; obe Tx18;

e Tobn wmu’“:x'r:f»z\ ‘:rr o, or 8t Works,
- ¢ i or (&
Pn.no N.J.

What 25 cents Will Buy!

THE SCIENTIFIC AMERICAN REFER-
ENCE BOOK.
PRICE TWENTY-FIVE CENTS.

This is & most nseful littde bound book of 1% nages,
comprising, probably, the most extensive varfety of
wta dard, practioal, conde. sed Information ever furnfshed
to tho vubuc for so small a prico. Contenta:

Last Census of the United lecn(‘ﬁ‘lﬂ‘.
B( »

butca. Teritories and Countles, IN yuLL, showing
2. ’;‘uble of Oce upul\on- ~Showing the occupations |

the area In square milos of each Btate and Terrl.
of the peopie of the nI(t Btates, and the number of |
persons cnmed in cach uccupcuon Complled from
the last consus

3. Table of Clties having over 10,000 inhabitants.
Compiled from the last census,

. \lup of nu- l nited States, Minlature outline,

e United states Patent Laws (full text) —
i’rlnclpnl umcm Rules for Procedure ; Directions How
to Obum atents, Costs, ote, s Forma "for Patents and
Caveats; How to Introduco and Sell Inventions; Forma
for Assignments; Licenscs ; State, Town, County, nnd
Shon Righty; Genersl Principl & applicabls tolnfrlnxc-
ments ; {lnop-h of the Patent Laws of Forelgn Coun-
tries; ftlg ts of Employers and Employes In respect to
Inventionn,

The Orunmentnl Doslgn Patont Linw (full
text) —~Costs and Procedure for Dccurlne l)ulfn Patents
for Ornamental Productions such as Desigus for Textile
Fabrics, Patterns for Wood and Metal Work, New
Shapesand Confgurationsofany articlo of Manufacture,
Prints, l‘lrwru. and Oroaments, to be printed, woven,
stamped, cast, 0:1 nulnr-l-;» applied upon machinery,
tools, goods. llh ca, manufactures.

7. 'l‘ll‘o siates Trade-Mark Law (full
text), -\\ Ith blrec(lonm Proceedings and Expenses for
the Rogistration of Trade-Marks of every desoription

The Lubel © nP) right Luonw (full text) -~With
Directions, Proceedings a.d Cost of Registering Labels

for Gioods, Medicines, and Merchandise of all Kinds,

9. The l-'rm-rnl (oa yreight Low of the United

tnres (full text) ~With Directions and Costa f r

curing Copyrighta by
Charts, Photographs, Pletures, and W orks of Art.

1 he Principsl Mechanicnl Movements,—
?)eutrlhcd and Illu-lrll od l!{' 15)small dl-s{r‘m- of great
value to Inventors sod Designers of Mechanism,

11. The Steam Englne,~With engraving, showing
all the parts. names, ete,, and a hrief history of the In-
vontion and Progress of "Bream Power,

‘ Grometry, a2 Applicd to FPractical
Vith fllutrationa,

8. Horse Power.~Stnplo Rules for Calculating the

forse- Power of Bteam Enginos und Streams of Water

K nots,~Prosontin rnunvln » of 48 ulm:rml
hnd- of Rope Knots, with ¢ xplnnnl m- an to tylug

1 Tables of Welghts and nn-u.—rmg,
ipomcurlu Avoirdupols, Frene h, Welghts ; U
standard Dry Meastire ; Land Measure; Cublo Measuro;
Liguid Measuro ; Frene sh Bquare Meanuro ; French Cu:
Mo or 80'10 Measure; Mea uring Land by Welght; En
graving of & section of Eogilshi and French rul(. of
] length z

]ﬁilul\l nlomhlr Tubles s (1) Veloelty and Foreo of the
Wind, (¥) Specifio Gravity and Welght, per Cubfe foot
and Cable fnen, of the principal substances usod in the
Arts  (3) Heat-conducting Vower of various Motals
and other Soltds and Liguids, (4) Table of the Mineral
Constituents absorbed or removed from the Boll, per
wero, by different arops, (6) Tuble of Bteam Frossures
lnd "Tomporaturen, (0) Tablo of the Efects of Hoat

von varfous bodles, melting- polots, ete

17. Medallion Portralis of lll-llnrululw:}

Amerienn Inventors, with blography 1o brief an

ongravings of thelr tuventions, viz.: Franklin, Fulton,
rllnny'('nmd MoCormiok, Blanchiard, Wlnnun Morse,

Purposes,

Howe, Lyle, Eads
(.ood lf::'uv in of Capitol, Washington, with brief
f-bo ¥, dimenslo oost, ete,; Unlited States Pateot
l)mrv Interfor and extorior yiews, dimen s, and
done rlptlou i Bolontific Amerlcan Bulldings, N, Y. and
Washington
10, Miscellaneous Infore fon.~Force of Expan.

proper dimensions of

- b A
Boats ; Incubation, Tem-

sfon by Heat ; Small s5te
Eogioos, Botiers

orature of ; To sing Paper § Constituonts of
lv:rlou- lnlmlnm-rn Friction, how mn‘lmm! and alos
for Caloulstion | ‘-;mlnu feat Lxpial ned Kpeclfio
Gravity of Ligul ids, ¥olids, Alr, and Gisses ; Gunpowdor

il Horse Vower of | ll l;(:)lhulh;k to
ako 1 Heat, 1t mechanieal uivalent explained ;
uuluum- of Mattor, slze and nml,nu oxpininod; Light
uln and Lightoing ftods--valuable information ; Value
riulmmu l-‘uvldmu! ; Amount of Power at present
ylrldrd from Coal by best Eoglnes | Sound—Its Yeloclty
and actlon ; Liquid Glues, Hoe Ipﬂ Value of Bralns
Propertion of Charcoaly ‘Molght of Waves; Bpood of
Electrie Bpark, otoe, Maln Dircotions, with i m(ru\lnun
showing how any oerson oan make Eleotro: Magnets
TM Electric Batiories at o costof a fow cents; Valuable
tocipes.
otentifie American Neference Rook, price only 26
rnz;’l‘: ‘r’uly hﬂ Wi of Nown Agonts In all ‘parte of ‘the
country, and of the underslgned. Bent by mall on recelpt
of the pricr
Addross MUNN & CO,, ¥ Park How, New York,

l'rn«mr Heat,

:

;

|

Authora Tor Books, Pamphlets, |

Libert
50 m’t ED CARDS, with namo, 100, |

nnd stan
Agents Outi, e COE & CO. " up.

395 CANDY .i'au"e*"._r_'gs: L
Pond’s Tools

Enzine Lathes, Planves, Drills, &¢,

ond for Catalogue,.  DAVID W, POND, Suce L
LUCIUS W. FOND \Vorcu(or, Masn. St

LEFFEL WATER WHEELS,

With recent improvements,
Prices Greatly Reduoced.

7000 in successiul operation.
FNE NEW PAMPRLET FOR 1877,
Sent free to those interested,

James Leffel & Co,
Springficld, O,
109 Liberty St.,, N. Y. City.

$5 to $20

ver day at home.

Sunple- 'onh “
free.

-'n\so\: & Co,, I'unhnd llo

cebtimny CASTINGS firsze

t;-f of light work
l.l\'l\u~‘l‘()\ & (‘0 Iron Founders, Pittaburgh, Pa.

N. F. BURNHAM'S

WATER WHEEL *

l- declared the “.""'E."’ turbine,' |

onv gl O persons who bought and use
oln wit p vt and full gate opon,

hiets Free

N, ¥, m,u\ IAM,  York,
 RAFETY HOINTING

ls, Machinery.

OTIN BROS. & CO., No. 34 Brosdway, New York,

. e
Q)) DN ?-

00 Outat Free, |

woek to Vn ..
An(ulu lnn

0 VM xrn

w = NME
INFINEJET BLACK every variety of turned wood work

parts of machinery, castingy, linware and other inetal

work lNlM(l[DJ“(MOS inwead crmchl mcdl s o A"
AMERICA N.“ 4 E

l'ATR\"l‘ II ﬂll'l’ﬂ lor Usofu) Tnventions Wanted,
Amlmn Box 1003, 1. 0., N. Y., with description and terms.

GLASS OILERS, &y teimfopdiorsironiar,

PATENT SOROLL. AND BAND SAW MACHINES
spociality, tUquL-HI,\\ P‘Au\\’&l() ('lnctnnnll 0

VAT

IRON WORKS,

New HMaven, Conn.,
Bullders of the YALE VERTICAL,

the best und most merm(cal
; 8180 |

wither for land or o Use
HORIZONTALS, with or without
the Rider Cut-off,
B SPECIAL TOooLs made to order,
all at prices that defy oumpeu-
tion. Hend for Circular,

I’l’ PAYS tosell our Rubber Hand Printing Stamps
Termas lrvc O, .\ H.\Ill'l’ll.t BRO,, (lnvcllnd 0.

Blake's Palem Stnne & Ore Crusher.

ATTERNS, with important im.
-puruml lm rovements, and abundant
strongth. is is the only machine usod
by the principal MUNICIFAL, K

and MINING CORPORATION

ITRACTORS in the United States and
fore! countries, for breaking hard and
bml o -uboxnm:- TO ANY SIZE. Send

ress,
Braxx CrRUsSHER CO., New mna Ce,

‘The George Place Machinery Agency

Machinery of Every Description,
121 Chambers and 108 Reade Streets, New York,

TII‘E NEW GERMAN PATENT LAW.
Belng the Full Text of the New Law for Patents, passed
July 1st, 1577, covering all the States of the German

Ewmpire. Contatned in ECIENTIFIC AMERICAN SUPPLE-
MENT No. ao. Price 10 cents. To be had at this office
and of all newsdeal

TEL MARCEDANT‘ ) C’U

ers.

RU‘\

G BAND saws.scrotz SAWS 2

PLANINC & MATCHINC MACHINES

-+ UNIVERSAL HAND JOINTERS 4.

MOLOING, (bCNHAHIN BORNC.FRIEZING, SHAPING &
S PUANIR KNIVES £

HA\d LLTON,0HIO.

NO MORE SLIPPING BELTS, MY NEW
Patent Pulley Cover will do double the work before the
belt will allp. Put on without disturbing sharfting.
Agont wanted In every cit Ciroulars free.

JOIN W. SUTTON, % Liberty 8t,, New York.

Can | Obtain a Patent?

This Is the first inquiry that naturally occurs to every
author or di-coverer of anew idea or lmprovement. The
quickest and best way to obtaln & satlsfactory answer,
without expense, s to write to us (Munn & Co.), de-
scribing the invention, with a small eketch. All we
need 18 to pet the ddea. Do not use pale ink. Be brief.
Send stamps for postage. We will immediately answer
and inform you whether or not your jmprovement is
probably patentable; and If wo, give you the necessary
Instructions for further procedure, Our long experience
onables us to decldo guickly, ¥For this advice we make
nocharge. All persons who desire to consult us in re-
gard to obtalning patents are cordially invited to do
80, Wesha'l be happy to seo them In person at our
oflice, or to advise them by letter, In all cases, they
may expect from us o carcfal consideration of their
plans, an honest opinion, and & prompt reply

to Munn & Co, will be falthfully guarded and remain
confidentinl?

Answer.~You have none except our well-known in-
togrity In this rospoeet, basod upon & most extensive
practico of thirty years' standing, Ouor clients are
numbered by hundreds of thousands. They are to be
found In every town and ¢lty In the Unlon. [I'lease to
mwake inguiry about us,  Soch o thing us the botrayal
of acllent's intorests, when committed to our profes
slonal care, never has occurred, and is not likely to oc
cur,

are kopt seoret and confidential
Address MUNN & CO.,
37 Park Row, New York.
IIHIII Gl wnouc HT
BEAMS & GIRDERS
FIHE UNION TRON MILLS, Pittsburgh, Pa, Manu.
Girders (patented),
Tho groat fall whioh has taken place In the prices of
of FIRE PROOF BT NGS, Induces us to call the spo-
olal nttention of Ko, \neors, Architeots, and Hullders to

Publishiors of the SOIENTIFIO AMERICAN,
faoturers of lmproved wrought fron Heams and
Lron, and espocially In Boams used in the construction
tho undonbted ndyi gon of now orte ting Kire Proof

struotures: and by refy “neo to pagos b & 54 of our Book
of Bections -~ which will .o sent on application ln thoso
contomplating the erection of fire }'1- wf bulldings—-1THE
CORT CAN BE ACCURATELY ALCOULAT lb the

cont of Insuranos avolded,and the serions lurmq»nllllll"\
torraption 1o business cansed by fire; those and ke cone
sldorations fully Justify any additionn] first cost, 1t Is
bellaved, that were owners fully awuare of the small
Aifference whioh now exists botweon the use of Wood
and Lron, that in muny cases the lattor wonld be ndopted,
Woshall bo ploasod Lo furnlah ostimatos for all the Honma
oomplote, for moy speeifio structure, sothat the difforence
in cost may st onoe bo ascortained, Addross 2
CARNEGIE, DROS, & CO., Pittaburgh, Pa

What Secuprity Have I that my communication

All business and communications intrusted to us |

: SCREW.CUTTING FOOT ES
S')O. Foot Drill Presses. Sond for O uL ‘T'l

jar t
L SHEPARD, unclnuu o

to sell our RUnRER I'luvn\o Frr AMPS.

A T ..Q*.
X e

alvo GEAR WHEELS

u! MODELS, n.ml mlh‘nlll of ‘lll Kinds. (u&nxa of
Sroall Lathos, Engines, SHdo Rests, ote. Catalogues free.
GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Mass.

TO ELEC TRO-I"\I A‘TIF"I“. Jl"\\ ELERS, AND
BATTERIES, CHEMIC \Li \\I) MATERI ALS, in |
instruetion for Nickel,

sels or single, with Books o
Gold, and Rliver Platl THOMAS HALL, Manufsc-
Boston, Mass,

turing Electrician, 19 Hromfleld Street,
lllusteatod Catalogue sent froo.

Lathes Planers, Shapers, Dnlls,

Gear& BoltCutters, &c.EGOULD, Newark N.J,

Bnulls Patent , Reverse Motion

Paneling, Va-

BIG PA

Machine. Cuts
Panels of any
design or style |
of mould in the

neatness angd
dispatch,

¥ Shaper, Edge, &

' Does general
sDovetalling
with thick or
thin stuffs. Nlmplr. Durable and
EfMclent. 2 Send for Pmuphlot
and Sample of work. Improved
3 Solid Steel Cutters for all kinds of
Variety Moulders made to order, and warranted by the

B. C. MACHINERY CO,,
Battle Creck, Mich.

I()R TllI‘ LAT l \I‘ l\lPR()\ FD STAVE |
Heading and _Shingle Machinery, also the cvlvbmtcd
Bailey Gauge Latho, Second- hand Hullnrn uand Engines,
or Special \lmhlnvr), address T. R, BATLEY, Agt,,
l,oclpun, N, X,

.

THE SUCCESS.

Why is the Success ahoad? Be-
cause Ity great merits were aftested
by the managers of the lato Centen-
nial In causing the first award on
Turbines to be given it, and in se-
lecting it us tho Standard W heel o1
estimating the leakage of the wheels
of the world there represented.
Becawse & gives over 80 per cent. af
power under PARY a8 woll as PUL l

- UATE. Send for descri vll\ o Pum
phlet and l'rico List h- S. M. SMITH, York,

SAVE OIL., USE TOMLINSON'S
Car Axlo Box. Cars run for 8 centa for a thousand
miles, Soo Car Bullder for June, Address

J. B TOMLINSON, 80 White Bt

N. Y.

SPARE THE CROTON \\l) SAYE THE (l)'\'l‘.

Driven or Tube Wells

furnishod to Iumu consumers of Croton and Ridgewood
Water, ‘M, DVANDREWS & IIHU A Water St N,
who control llln patent forGroen's Amorioan Driven\y ull

PIONEER. IRON WORKS,

Nos, 140 to 165 Wil
Ham ~| HROOK-
XN, b, 2

\Iunn!n- turers of
tho A.
Patont Stoam

ROAD ROLLER
and TRACTION EN.
diINE  All kinds n!
Paving Machinery.

\Imfnlm‘ry fo r
Sugar Housos and |
Plantations a Spo-
clalty.

S

et

Alexander Dass's Patent Portable 1ron Ball:

riety Moulding |
& Dovetailing |

solid wood with |

Is a first-class |

Scroll Moulder. |

LANDELOY |

4IR ( OJlIPRESSORS
)R ALL FPURFOBES.
l'(‘l ILTI' of HEAYY VFRESSURES.

THE MmWALK IRON WORKS 080
BOUTH NORWALK. NN,

| WESSELL METAL, A PERFECT IMITA-
| tlon of gold in color, surface, efc., for manufactorers of
| lmitation Jewelry, and other 'un-u in fino 4:"0-

| wmetal. Wessoll Manul’g Co,, No, 24 V.utm B,
| CUTTING OUT KEYWAYS. By Josnua
Rose, An excellent practical desoription of the several

methods employed, with 11 iHustrations
af the yarious drilla squaro fles and ulo-«-dﬂ . rough-
| ing out, eto. The best tools described and lustrated.
Contained In BCIENTIVIO AMERICAN SUPPLEMENT NO,
. Frico 10 cents, be had st this office and of all
newsdealors.

The qualities

YUU sk WIHY we oan mll Fint
Class 1 18 Ontave Hasewiod Plancs
for B0,  Our snewer b, Lhat ot oot
Loas than 0300 s waks sa ) 0600 Faso
b trough Agenu, all of whom
ek 10U por o1, rull. We have
Apenia, bot wll My o Femi
a1 Factory priow, snd waresat B 5
M ou-I our Flones w here for trnd
wire oo paymant soless they s
found sathefactory, Send 'o' --v Justeated Cleenlar, which gives
full r‘uuruhn,md contalng the bames of over W00 hnhn, Mer.
thu sad Familles that are selng onr Planos o every State of the
Usion, Please state whors yousaw (his netion, Address,

U, 8. PIANO CO,, 810 Droadway, N, Y.

Q O ndny at home, _ Annu wanted.  Outfit and
WVAG terms tree. TRUK & CO., Aukusts, Malne.

 Wood-Working Machinery,

| Such as Woodworth FPlaning, Tonguelng, and Grooving
Machines, Daniel's Planers, Richardson's Patent fme

woved Tenon Machines, Mortising, Moulding, and
‘u--u- Machines, and Wood-Working Mactinery gene.
| rully. Manufsctured b

WITHERBY, RUGG & RICHARDSON

2 Sallabury Street. Worcester, Mass,
(Ebop formerly ua:upted by K.BALL & (.0 )

« Y. STENCIL WORKS, 57 \nu- M.. NY.

n:m:::nr..u 8t
s month and ullwr
uu v..,..nu.
i “[ CIGARS =icivsns
EXTRAORDINARY
| WONDERFUL, glaceet, sach FITU
| AND VALUABLE |cd the suthor. :’
‘m:mc.u, WORK. Phoich sk AL KA S0

{4 Bulfinch Street, Boston.
|r HE MAGNETISM OF F IRON \'E\*FLb

—with a short treatise on Terrestrial Magnetium
| By Falrman ers. HBelng No, @) Van Nostraod's
| Sclence Series. 13mo, boards, Sic.

D. VAN NOSTRAND, Publisher,
1 23 Murray St., and 27 Warren S¢.
| *s* Coples sent free by mall on receipt of price.

BRADFORD MILL CO.

SeicoeecTI W
MANU nﬂl’u:u or

French Buhr Millstones,
Portable Corn & Floer Mills,

Smut ﬂul\nnn, efle.
un dealers I3 Baltiag Cletls aad
: ' Gesers) Mill Furslading.
! - o) Ooce & Factory 108 W.24 88,
: CINCINNATIL O,
JR Swwart, Fre, W.R Duslap Sec.
0/ PRICE-LINTS SENT ON AFPLICATION.

THE DRIVEN WELL.

Town and County Ip vileges for making Driven
Wells and  selling onses under tho established
American Driven Well Pateut, leased by the yoar
| Lo responsidle parties, by

WM. D. ANDREWS & BRO,,
NEW YORK.

CORPORATIONS AND
MANF' CONCER Buerk's Waotch~-
fmants llll(‘ Detector., capable of accurately con-
trolling the motion of & watohman or patrolman ot the
[ qum-n-m stations of his beat, Send for circular

“’llh engravings; price, §1.
! Contains, also, 81ty original
pretcﬂp(lnnn for prevalling
d s, oach worth ten

! MT’()I(F\\T H\Hl ALL
IRNS

E.BUERK. PO . Box 79, Boston , Mass

N. B.~The suit against Imbaeuser & Co,, of New York,
was declded in my favor, Jane 10, 1576, A fine was
nesessod ngalnst them Nov. 11, 1876, for selling contrary
to the order of the court, Persons buying or using
| clocks lumnmu.z on my palout will be dealt with ac-
cording to law,

PATENT

OLD ROLLED

| The fact thnx thll shnmnz has 75 per cont, groater
strangth, o finer finlsh, and is truer to gauge, than an
| other in use, rendoers it Tundonbte dly the most eeonomi
Weo are also (hn‘ s0lo manufacturers of the CELERRATED
COLLINS' PAT.COUPLING, and turnialy Pulleys, Hangers,
cte, of tho most approved styles. Prico list matled on
up'.vlh.\llun to JONES & LAUGHLINS,
Try Street, 2d and 3d Avenues Fittsburgh, Pa.
| 100 S. Canal Straet, Chicago, 1L, and Milwaukie, W is.
L& Stocks n{ thls nhnt \ug 10 storo und for sale by
FULLER D & F17%

Boston, \lmu
GEO PLACE | 191 Chambers e X

HINTS TO YOUNG MACHINE.-TEND-
ERS. By an old Papermnker. Practical Instructions
for tho fending and care of Papermaking Machinery.
Showiog how to clean & Dandy; how to make u\od
edges; Lo keep paper from \ru-'hlng and worming

stop erimping ; together with many other \-uluul«ﬁ- G-
| rections, hints, and suggestions, contained In SCIEN-
TIVIO AMERICAN BUPPLEMENT NO. 79, Prico 10 cents.
To be had ot this office and of all newsdealers.

SELF-ACTING m?ﬁqi’&k\g

A
& CO,,

Burglar
Proof.

Can not be fareed or tampered with

in any way. lh-‘unlful design
wnotienl § ple. United
mh- o, or County Rights for

Wdress

u O, Goobaon, Harrisburg, Pa,

““ﬁn/’

Iron Castings

to order, smooth and exact (o pattern, of Saft T\n lnm.
at T, Shriver & Co's Foundry, S8 East 50t N.
Pricos very low.  Favorable terms made on unxl n

rogular supply,




bbb %

-

- D——

T —————

B i P SR G e

P T T IR M

46

Scientific

American.

[JuLy 21, 1877

—_— e

7 gdmtist_mmu.

Inside Page, each insertion « == 73 couts n line. | Coffen, Malt, Corn,

Back Page, cach insertion «« - 81,00 » line.

Bagraviags may Aead odrertisonents at the napw 1le |
o line, by snecasrveend, ar the leller prose, Addver- | kveiprr
“ Lr svust De recvived of pudlication gice ar early | gy o™

ot Friday morning fo appear i next lewe,
" EAGLE FOOT LATHES,

provement in style. Reduction In
lnm .Ayrﬁ axh, =mall Engine Lathios,
E:de Reosts, . Also seroll and
Circular saw Attachments, Hand Flan-
ors, ote. Send for Catalogue of outfits
for Amatours Or Artisans

WM. L. CHASE & €O,

o5 & ¥ Liberty S, New York.

MEN OF PROGRESS.
T e 0 TarThe Ioring greaily reduced
™ates -

Engraving, coples. ... . - L)
SCIENTIFIC AMENICAN, one o

ving.
SUPPLEMENT, One FOar... 0 0
This rare, and splondid STEVL-PLATE EXGRAV-
ING, entitled ~ Men of Progress.” i one of the finest
art-works of the day, possessing s rare and peculiar
value over ondinary pletures, by reason of the lfe-dike
nocuracy of the porsonages it represents, The scenc of
the ure is 1594 in the great hall of the Patent Office
st Washington., The grouping s spirited and artistic,
Among the persons represented are the following emi-
nent Inventors
& F B MORSE . Rlectric Telegraph.
CYRUS Il MCUORMICK. ... Reaper.
THOS. BLANCHARD . Lathe for Irreguiar Forms,
W LIAM T. G. MORTON, : Chloroform.
SAMUEL COLT Revolving Fire-Arms
CHARLES GOODYEAR. .. Rubber Faletcs
IEDERICK E SICKELS. v« Stoam Cut-Of.
AENRY BURDEN............ JHorse Shoe Machine
N st First Moaitor
oes lron Rullding<
N oo Watch Machinery.
Irvn-Rolling Machinery.
Electro-Magnetic Machines.
Friction Matches

PETER COOPER
JOSEPH HENRY o%
{-,\! AH JENNINGS
UACHARD M. HUE Fast Prioting PPresses.

The picture, which s three fort Jong and two fort Moh,
forms an enduring and destrable object for the sdorn-
ment of the or and Mirary, It was engmaved by the
oolebrated JONN SARTAIN, from a Illl':'r |-ln|lnf by
SCRUssELE, and all the portraits wore taken from Hfe.

Put up in stiff rolled papes cases, and sent by mail,
r-uco froe, to all parts of the country, The Engrav-
ng formerly s0ld for 8. Address

MUNN & CO,,

Steam Pump Works.

ESTARLISHED 183,

CHARLES B. HARDICK, ;
No.23 Adamwx Street,
BROOKLYN, N Y.

TURBINE WATER WHEELS.—A RE-
PORT of the officia)l Testa of Turbine Water Whoeels
made & the Contonnial Exhibition of 180 With
thirty-ope illustrations. Embracing Drawings and De-
soriptions of the Apparntus used for each test. The
Instruments employed for determining the Power and
revolutions of each wheel. Engravings and dosoriptions
showing the Construction of the wheols thar exhibited
the Grentest ciency. do showing the Names of
the Exhitdtors of the several wheels testod. Date of
each test. Diameter of wheel. FPraction of gate.
Weight on the seale ta pounds. Revolutions minute.
Horse-power of wheel. Head on wheel, In foet. Head
on welr, In feet. Flow over weir. Head on weir doe to
Horse.power of the water used. Percentage
of realized by esch wheel. Together wilh
other and interesting particulars. Contalned
15 SCIESTIFIC AMERICAX SUPPLEMENTS Nos. 6 and 61
¥ cte.ench. To be had at ofice and of all news-

Mill Stones and Corn Niills.

Weo make Burr Milletones, Portable Mills. Smut Ma-
ehines, Packers, MU Meks, Water Whoels, Pulleys, and
Gearing, specially sdnmni to Flour Mills, Send for

alalogue. % R
J.T. NOYE & =0ON, Baffalo, N, Y,

i
i
!
\

:
CAVEATS, COPYRIGHTS, TRADE
MARKS, WTC,

Mesars. Munn & Co,, In comnection with the publics
thon of the ScIEsTIFTe Amrnicas, continge 1o exantine
Improvements, snd 10 sct as Solicitors of Patents for

Inventors.

In this lne of business they have had ovea rumry
YRARS' EXPERIENOE, and Bow have wnogualed fack/ither
for the preparstion of Petemt Drawings, Specifications,
and the Prosecution of Applications for Patgnta in the
United Btates, Canads, aod Forolgn Countries.  Monsrs
Munn & Co. also attend to the proparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Lubels,
Rolasues, Assignmaonta, and Roports on Infringements
of Patents. All business Intrasted o them (s done
with special care and prompiness, on very moderato |
terie. '

We send free of charge, ou spplication, s pamphlet |
conialning farther Information shout ateots snd bow
10 procure them; dirvetions concerning Trade Marks, |
Copyrights, Desigus, Patents, Apprals, Retssoes, 1o |
frh A el , Rejoctod Casen, Hints on

the Sale &f hum: ete.
Povelgn FPatents —We slso send, free of charge, &
Synopels of Forelgn Patent Laws, showling the cont and |
method of securing pateats in all the principal coon- |
trieh of the world, Americat Inventors should bosr 1n

mind . rule, any tuvontion that e valu. |
able to the patantes (o this country bs worth equally ss
much in and some other forelgn countries
Pive tag Cansdian, Boglleh, German, |

Preoch, Belgian—will securs 1o an inventor the ex-
closive menopoly 1o his discovery among sbout oxy |
NUNDERD AND FIFTY xotsons of the mont intelligent
poople In the word. The facllithes of business and
stoam coOmMUNSCAL on are wach that patents can be ob
talned abroad by our citigane almost ae esslly as at
homd. The expense (o spply for an English patent o |
" an, §200; Preoch, $10; Belgian, $100; Cana-
dian, §50. Address
MUNN & OO, 37 Park Iow, Now York elty,

Soliettore of Patents, snd htlhlrn«lulcmﬂncl

ANERICAN.

’ ! greater accuracy and uniformity

Niagara k-

‘ D’.l,'l-lmn. the propagtion of Light, and the |wu|-ymo-u

| bt st this offfen and of all nawsdeslors.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY
Cocon, and Gr:l':ld-
33':'3. "p.l .;:'l':‘ l:l " e'-.o “:‘:\-ig‘::-' a‘.:‘- hing
Machine. llall\'ﬁunr l-:'wu.po‘rulor:‘«hr
. A\'l’"b('l'”'s\‘l‘““ & O\C

ESPRIEL . '? I;ﬂu-
‘ ow York, mre Mr. Guardiola’s Agon nd they

:‘Im‘v’:':\'ﬁ?’xu lllrnllunlh- all orders for any of the
| above maohines

BOLT CUTTERS.
Dies open and close and Bolt
thrown out automatically.
One pattern, holds finished bolts
on centres and threads them with

Patented 1888~ 182¢.

and ten times as fast as & chaser
in & Lathe. Highest award of
American Institute, 1569 & 1874
| Wood & Light Machine Co., Worcester, Mass.
make all kinds of [ron Working Machinzry.
Also, Shafting, Pulleys, &c.

Do For showing heat of
ometerSv l)’\-ru- Il-lvl ﬁln.-l Pipoes,
super-Heated Stoam, (11 Stills, e,
5 ‘;'ll‘l':\"‘l(\".{\'. l:‘lu'l.Kl.l?\‘. Nole Manufacturer,
M) Broadway, Now York,

T™he MOADLEY
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE.

THE BEST " MOST ECONOMICAL ENGINE MADE

SEND FOR C/IRCULAR

TheJ.C.HOADLEY CO. LAWRENCE. MASS

STATL WHIRL YOU SAW THIS.

EsTARLISIED 1844

JOSEPH C. TODD,

(Formezly of Todd & Rafferty), ENGINEER and MACHIN-
IST. Fiax, Hemp, Jote, Hope, Oakum, and ging
Machinery, Steam Engites, Bollers, ete.  Also Agent for
the celedratad and improved Rawson & Rittinger Holst-
ing Engine, I will furnish specifications and estimates for
a?fhmb of machinery. Send for descriptive circular
and price. Address

J. C. TODD,

10 Barclay St., New York, or Paterson, N. J.
GUILD & GARRISON,
34 to 44 First St.,
Willinmsburgh, N. ¥.,
Manufacturers of
STEAM PUMPS
for nll purposes,

Also Vacuum Pumps,
VYocuum Pans an

- Alr Compressors.
NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “AIRSPACEYIMPROVEMENT.,

Wright's at. Bucket
Plungers are the best,

Y Easthampton, Mass

|

TORPEDO VESSELS, By Mx. DONALD
SON. A valuable paper, latoly read bofors the United
Service Institute s full exposition of the Tor-
wodo-boat system, frowm the earliest efforts to the present
!lnm Giving dimen and porformances of the
sovernl xizes ‘fum Ly Thornycroft Bros, 1or the yarious
govermmoents, highly interesting trials of thess boats,
and expoeriences in war, and a description of the torpe
does used, 1 lllustration, Contained In BoieNtTivio
AMERICAN Sy EMENT No, 7. Price 10 conts. To
Do had at this offies and of all newsdealers

P.BLAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drills
and other first.class Machinists' Tools

l4‘4ilt ALL KINDS OF MA( m\r.m‘i.\p ly to
8 O HILLS

. S Chambers 8¢, New York
i RS S 8

BEST

AND MOST ROONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACIURED BY

NATHAN & DREYFUS, New York.
M8 Liberty St.

Send for Circular,

ROCK DRILLING MACHINES

AIR COMPRESSORS

MANUFACTUREDBY B0, cicuRocxDri Co
SEND FOR PAMPHLET FITCHBURG MASS

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Sond for now Hlustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Steel Castings,

From ',ttn 10,000 1bs. welght, true to pattern, An invalu-
able substitute for forgings, or for malleable fron cast.
ngs

ulri at strength. Send for cironlar and
Tice list to m’ﬂ:u .\"rﬁ:l. CASTING COMI'Q.\'\',

Saves 10to 2 per cent. CHALMERS SPENCE €O,
Foot E. fth St. N. Y.: 190 N, 2d St.. 8t, Louls, Mo.

VELINA STREET, PHILADELPHIA, PA.

3 COnMTS EARN

* Massrr, Exxusen, Surrw & Co. Gewee ¢ Webare boen

w
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-
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~
>
<
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son’s Hand Book of Saws, free, to E
name size and style of saw used.

,PERFI'.\IER\. — BY W. SAUNDERS,
"harmacist. — A valuable and practical upon the
preparation of Perfume Extracts. \\'llrmw:h for
the preparation of the most prominent and popular Per-
fumes now on the market, directions for the pre tion
and compounding of the Ingredients, ete. 1“:" ormule
here given embrace tho pfg‘l‘luﬂn of the following
PVerfames . —Jockey Club, Moss Rose, White 3
Victoria, Es. Bouquet, Musk, Patohouly, Milleftear,
Yiang ¥ ill)ﬁ. spring Flowers, Wood Violets, West End
Tuberose, Stephanotis, Rondeletin, New Mown Hay,
!nngtypnnl Clove Pink, Violot, Mignonette, Contalned
In BCIENTIFIC AMERICAN KUPILEMENT No.63.
"’::i«ml'ﬂ cents, To be had at this OMoe, and of all News-
L .

THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST int .
Send for descriptive circular Il!‘:l'.":: IT:I.rﬁ"

H. B. BICELOW & co.,
_________New Haven, Conn.
SPECTRUM ANALYSIS, By Pror. RED.

WOOD. A nlghly interesting leotare, recently dellvere
before the Pharmacoution) Mooluty of l:n»-’i Ilrﬂ‘nliln'

of Ether, Giving longtha of l.m -wives, and showing
™

the cause of Refraction, The Tho of Colar, and

ho Mpectrum s secounted for, 'ql"lm :h:rnn:'n‘irl'rl)l‘lv-
poctea of the severn] Motals, und the method of Ann.
Kunu by the spoctrim,  Containod

In BOIRN
MERICAN SUPFLEMENT No, 19, 8

i
rico 10 oonts,

0 be

Hand and FotPoWer Scrol s

.
Critineton with pate n 1 extamsion ol
::‘l‘tihl ‘e n':lu oy dirvetion, :

biedia
U | e, and Nesd Awl.
A Our supetion b wny thipg of thiskind
In marhet ‘l not prefuctly satielactory
wo wiilrefund e money ?

Bavw Bisdes, T

JENNINGE DESIGNS, Toaols of all
kindn. Borows, Brads, Hinges, &o, Send
phmzp Jor lllmlmlnl Calulogne, The
Trade swpplicd, Mentlon this paper,

Jennlongs & Co,, 76 Vulton 81, X, ¥,

- ————————

l'f'.'ltl";.'("l'
NEWSPAPER FILE
f -;n;ovvln' YN [ TR,

The Koeh Patont Wile, for
wan recoently Inl[m:"-d

m-'fumn and ""'f“"" has

Snd prive reduom Wiworibers 10 the BOrENTIFIc AM.

ERICAN 500 RO TIFIC AMERICAN RUFIFLEMENT 0an be

t’#yli—l Tror thim bow prion of B150 by wal), or §1.95 ot the

ofcn of 'h]o [-‘.' Hoavy bonrd sldes lseription
BCIENTIFIC AMERICAN," lu pilt.  Nocesssry for |

ovory one who wishes Lo preserve the e, :

Address
MUNN & CO,

* Orwrcx or Thexommox Baos, Tunaxwar, Exx Co., Pi;.. May 51k, 1877

of lumber per day with yoor Pacent Plaser Saw, sversging 5,000 foet with sach sot of &0 bita.”

£ Mill Men snd Sawy ’ d faull addres in
Ok of Sawn o, B ERSON. SR L CO Benver Falle Pa.

Publishers SOresTivic AMERICAN,

3 CONTS Cacill

-

thrvagh fegr winters in frooen b , cutting 00 feel
written, on & pastal cand. for Emer-
Pleaso

NOW READY. 7
ILLUSTRATED HISTORY

or ™THE

CENTENNIAL EXHIBITION OF [876.

The fall History and Progross of the Exhivition, |
Miaps of the Gmnnd-? Engruvings of the Bnlldtﬁ‘n and
accounts of all the most notable Sclentific and Mochin-
ieal ob‘)oc(u, mnrm«I{ tlustrated with « Vings, aro
given In tho entific Amerienn supg rmrn{ fur
the yenr 1570, hin work consists of Two Large Vol- |
umes, comprisiog over 80 quarto o8, equal In guan- |
tity of reading mutter to over Seven Thousand ording
book ljmlﬂm' "ho usum\ dovoted to the great INTER
NATIONAL EXHIBITION 18 very oxtonsive, nnd
probably forms the most completo and full history of |
the amifr thut ean be obtained. The Hustrations -
taining to the Kxhibition are more than 49 in nmug::c‘r.
Am“’um {uhrlll Index of nll muttors relating to the
Exnibition s glven, Thoso who dosire Lo possess o oo -
plete and splendid Mustrated Rocord of the Centennial
Exposition should have tho SCIENTIFIO AMENICAN
SUMPLEMEXT for 1696,

In sddition to this splendld Tstory of the Centennial
Exhivition, the SCIEXTIFIC AMENICAN SUPPLENENT
for 1596 contalns & vast amount of other matter of great
walue for reference and preservation. It nia to
the reader, o attractive form, full scovents of the Ad. |
Yanoos e d the year in all the chief depart.
ments of Ketencs and l;'-'f{al Arta, covering the progross
in Chemistry nod Metallurgy, Mochsalos and "~
ing. Fleotricity, Light, Heal, Bound, Architecture, I"ho-
tography. Techno (ca. Msctoulture, Agriculture, Bot-
any, Horticulture, Huml and How 4 Boonomy, |
Mutorin Medioa, Mygieno, Natursl History, Zoology
Mioroscopy, Metiorolony, Terrostrinl Physios, Googra-
rhy. Geology, Minornlogy, Astronomy. The whole
Mastrnted by over Thio Thotmand Ste Hundred Engrovings,
The wide soope of this splandid work, its surprising vi.
oty of contents, its wenltl of Hlusteation, repder it the
must valuable contribution to selentife Nteratury ex-
tant, while tn price IX I8 probably the most eoonoimionl

THE SCIENTIFIC AMBIUCAN “SUPPLEMENT for A8,
eomplote, ta supplied, stitchod (o papor oovoers, at the
low prioe of $4. Strongly bound, both voluroes in ong
hook, cloth, ormmmoented with gilt, #6350, Bound in two
peparate books, M each, or & tw the two, Sold st the
leading Bookstores and News Ofices, and by

MUNN & CO,, Publishers,

37 Park Row, New York, | 2wHeh fyreieia, Supetis s seveae:
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