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IMPROVED GEAR CUTTING ATTACHMENT FOR LATHES. | it intermediate between the gquirrel and rat. This creature

Not loog ago wa illastraed an ingenious work holder for | builds its nest in the woods, sometimes on the ground, more
lathes, the dovico of Mr. William P. Hopkins, of Lawrence, | frequently in the lower branches ot trees. They accumulate
Mass. The same inventor bas
also produced another attach- T
ment for thessme machine, the ‘q““m
object of which is to cut gears. =
The work is operated upon by a
cutter turning upon the centers
of thelathe, and i3 held and gov-
erned by the means represented
in theillustrations'and described
below.

A is the arbor box, in which
freely turns a hollow spindle, B.
Through the latter passes a ta-
pered arbor, C, on the upper
and larger extremity of which
the gear wheel to be cut is se-
cared. Fastened io the hollow
spindle by means of a set screw,
and hLence rotating with it, is
the index pulley, D. Attached
to the arbor box is an arm ina
slot, in which travels an index
point, E, connected with a suit-
able sprirg, which holds its ex-
tremity in any of the orifices on
the pulley, D, to which it may
be adjusted. Several rows of
different numbers of these aper-
tures around the pulley, D, pro-
vide various graduations; and
from the pointer, E, traveling
freely along its slot, it may be
readily placed over any desired
row. When one groove or space
is cut in the work, the pointeris
lifted from the orifice, aud the
pulley turned, carrying with it
the arbor spindle aund its attach-
menis until he next hole is met
and entered by tbhe iLdex poitt.
The number of hol-s in each
row is marked upou the faceof
the slide clasp, F, directly over
each series of apertures. The
clasp elides entirely around the " P . -
circumference of the index pul- )
ley, and can be ueed to maik the HOPKINS' GEAR CUTTING ATTACHMENT FOR LATHES.
number of holes passed under A
ihe index point, setving the purpose of the spacing point on | & surprising quantity of dried twigs, which they interlace
common gear-cutting machines. to form & dome-shaped structure, often ten or twelve feet

The device may be attached to the lathe tool carriage, | high and six or eight feet in diameter.
as represented, or bolted on top of thetool post block, when| Openings ia the mass lead to the center, where is found
the point shaft box slides down below the angle iron frame, | the nest, consisting of the finely divided ioner bark of trees,
By means of the worm and segment, shown in Fig. 2, the | dried grass, etc. But it is to the peculiar thievish propen-
pivot sbaft may be rotated, so setting the
attachment at any angle for cutting any va- l—
riety of s'raight or bevel gear. The long
set screw, (&, serves to adjust the eleva- z
tion of thedevice, and the remaining adjust- ¥
mepts are obtained upon the ordinary lathe
carriage in manner readily understood. The
hollow spindle upon which tre index pulley is
fastened can be removed, and a solid one sub-
stituted, on oneend cf which a small chuck
is fixed. The latter may be used for a variety
of purposes with convenience and advan-
tage.

The index pulley has 28 different gradua-
tions, and with two pullrys aby graduation
under 100, ard all even numbers up to 130,
can be cut. A emall level cn top of the irdex
pulley indicates the proper adjustment for
stra’ght or ppur gears. The construction of
the device, we are informed, is of the most
caretul description, well calculated to insure
durability and efficiency.

The apparatus may be seen at this office,
and fur her particulars may be obtained by
addreesing the inventor as above. Patented
September 30, 1873.
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The California Wood Rat.

In a recent number of the American Journal
is an extract of a letter from Mr. A, W, Chase,
U. 8. Coast Sarvey, concerning the habits of
the so-called California wood rat, It is a little
larger than an ordinary Norway rat, dark
brown in colcr, with Jarge lustrous eyes, and
a tail covered with thin hairs. I should call
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them several large augers.
ous mixture of different articles, all of which must have
been trensported some distance, as they were originally
stored in different parts of the houce.

‘i'he ingenuity and fkill displayed in the conetruction of
this nest and the curious taste for articles of iron. many of

sity of this little creature that T wish to rall attention.
To make my stcry intelligib e, [ would firet state that [ am
partial owner of some property on the Oregon coast, on

which a saw mii) had beeo placed,
but which, owing to various
cauces, has never been in opera-
tion. On this property was a
dwelling house for the hands, in
whieb, on wak being discon-
tinued, were stored a quantity of
stuff, tools, packing for the en-
gine, ¢ix or seven kegs of large
sp'kes; in the closets, kbives,
forks, epoons, etc. Alarge cook-
ing stove was left in one of the
100mSB,

Tbis house wss left uninhab.
ited for two years, ard, being at
fome dstance from the little set-
tlement, it was frequently broken
into by tramps who rought a
shelter for the night. When I
entered this house I was aston-
isbed to see an immense 1at’s
nest on the expty stove. On
examining tbis west, which was
about five feet in hight and
oc.upied the wlole top of the
stove (a large range), I found
the outside to be c: mpostd en-
tirely of spikes, all laid with
symmetry so as to present the
points of the pails outward. In
the cen‘re of this mass was the
nest, ccmposed of Gnely divided
fibers of the hemp packicg. Ia-
terlaced with the spikes, we
found the following: About
three dozen knives, forks, ard
epoons, all the butcher kbpives,
three in nuwber, a large carving
kpife, fork, and ste-l; several
large pluge of tobacco; the out-
gide casing of a silver watch
was disposed of in ome part of
the pile, the glass of the szme
watch in another, and the works
in still acotker; an old purse
containing some silver, matches,
and tobacco; nearly all the small
tools from the tool closete, among

Altogether, it was a very curi-

them Leavy, for component parte, struck me with
surprise. The articles of value were, I thiuvk,
stolen from the men who bad brcken into the
house for temporary lodging. I have preserved a
sketch of this ironclad nest, which I think unique
in natural history. -

Mary curioas facts have since been rslated me,
concerning the habits of this little creature. A
miner told ms the following: He once, duriog the
mining excitement in S'tskyiou coun'y, became in
California psarlance *“dead broke,” and applied for
and obtained employment iu a mining cawp, where
the owners, bands and all, slept in the ssme cab'n.
Sbortly after his arrival small articles commecced
to disappear; if a whole plug ot tobacco were left
on the table, it would be gone in the morving.
Finally a bag, contsiring one hundred vr more dol-
lars in gold dust, was taken from a small table at
the head of a ‘‘buuk,” in which ove of the pro-
prietors of the claim elept. Suspicion fell on the
new comer, and he would perbsps have fared
hardly; for, with thoee rovgh miners, punichment
is short ard sharp; but, jast in time, a large rat’s
nest was discovered in the gairet of the cabin, and
in it was found the mirring money, as we'l as the
tobaczo and other articles suppored to have been
stolen.

- >

STEAM on our csnals geems to be an accomplished
fact. Six boats are now plyinz on the Erfe capsl
#nd twelve others will short'y ba add«d, a1l capable
of makiog the trip from N w Yok to Bufialo in
five oays. It is believed that tbe graiu trede of
the fall will be considerably aftected by the increas-
ed cheapnees of transportation.
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ANOTHER GREAT FIRE IN CHICAGO, AND THE MATE-
RIALS ACCUMULATING FOR ONE IN NEW YORK.

Chicago wad visited, on the 14th ult., by a second great
fire, which devastated about eiguteen b.ocks of buildinge,
and eutailod a loss estima‘ed in the neighborhood cf two
millions c¢f dollars Tooag falling far short of the confla
gra ion of 1871 in its disastrous effects, chis visitation ba-
been the meauns of rend. ring thoueands of pevple homeless
Uul ks ite pr-decessor, wunich destrnyed some of the fairest
portions of the city, it was ma'nly coufined to rookeries and
dens, in tle obliteratioa of which the community is rather
the gainer; but, as is the tule in such quarters, the popula
tion was deare, and consequently the numbers deprived of
shelter are greater than would be the case had other parts of
the town been burned.

There ie evidence of mismanagrment of the fire depart
ment, to which is probably owing the non extinguishment
of the fire at an earlier psriod. Evgites were posted bebind
the flames instead of in their path, and attempts at blowing
up buildings were miserably unsuccessful, owing to lack of
powder, a state of atairs dificult to comprebend. To one
good substantial fireproof building, the safety of almcst the
entire city is due. The blaze lapped it all around, Lut its
marble walls stood grandly; aad tuen, as the fire attempted
to crawl over it, the flames grew weaker and were beaten
back by the ficremen on the other side One honert structure
was the savior of millions of property; and the builders of
the metropolis may well take the fact to heart.

N w York, at this moment, fairly invites the fate of Bos-
ton, Portland, and Chicago. Buaildiugs are beiog run up to
hights to whica water by the fire engines cannot be thrown
There are wooden structures ia close proximity to some of
the grandest edifices; there are blocks upon blocks of tene-
mentse filled with swarms of people, the majority of whom,
from poverty, use kerosene in place of gas, and in which a
great fire, once started, would work terrible ravages. In
our up-town streets, houses shoot up half a dozen at a time
together, a mass of the thinnest possible walls and kindling
wood beams and fittings, built to sell and to realize a big in-
terest on capital, without any regard to the simplest precau-
tions in favor of safety. We have an admirable fire depart.
ment, to the prompt exertions of which our immunity thus
far is mainly due; but if circumstances combine to engender
a great fire, as in both cases in Chicago, it will be through
the mercy of Providence,and not through our own foresight,
if we escape a terrible visitation.

CHOLERA AND ITS TREATMENT.

In view of the general uneasiness which reports of appe.
rent cases of Asiatic cholera, as they recur, will tend to en-
gender, a little volume before us is of timely interest, inas-
much as it not only gives valuable information regarding the
origin, symptoms, and nature of the disease, but also points

out. probably, the most efficacious methods for its cure. The
book, which is entitled “ Observatiouson the Pathology and
Treatment of Cholera” (G. P. Putnam’s Sons, New York),
has been written very recently by Dr. John Murray, Inspec-
tor General of Hosepitals in Eogland, aud late of Bengal; and
it aims to give the result of the author’s forty years’ expe-
rience during a residence in a country crdinarily considered
as the hotbed of the direase.

Cholera is caused, we are told, by the presence of the poi-
fon in the system, and until this is removed health cannot
be regained. The first etage of the disease, malaise, is fre-
quently unnoticed by the patient, and it may be produced by
many causes independent of cholera poison, such as over-
excitement, fatigue, depression from misfortune, and simi-
lar physical or mental conditions. Hence, while such symp-
toms, under ordinary circumstances, need excite no especial
apprehension, still, if the patient has been in contact with
cholera cases, or in the neighborhood of an infected region,
they should be regarded as the signal of approaching danger
and carefully treated. The system should be relieved, and
the blood purified without causing diarrhcea.

Improper food, over fatigue, and purgative medicine, the
last especially, tend to develop the second stage, which va-
ries in duration from two or three hours to two or three
“.va, The evacuations become watery and colorless, and
the effect is to predispose to collapse. The great danger is
from the purging increasing and becoming uncontrollable.
The remedy which the author prescribes is e>mposed of
opium one part, black pepper two parts, andassafcetidathree
parts, divided into five graia pills, and given with alittle cold
water after every evacuation. These pills are used all over
[ndia and distributed to the troops. Astringents Dr. Murray
condemns as useless, if not injurious, and he adds that chalk
mixture, infusion of capsicum, camphor inalcohol, and simi
lar compounds are not to be relied upon. It should be re-
membered that it is at this stage of the disease that the in-
fection is communicated, and hence disinfectants should be
freely used with the evacuations. The diet should admit of
no solid food unless farinaceous, such as bread, arrowroo-,
and sago. [Exercise in fresh air is desirable, but fatigue is
dangerous.

The following stage is collapse ; and as, when the disease is
thus far advanced, danger is imminent, treatment becomes
most difficult. It would be impossible, with the space here
at our command, to follow the author through the var-
inus pymptoms Jaid down and the remedies advised. He
describes the stages generally under three heads: The first
i incipient collapse, where there is a great prostration of
strength ; but the voluntary life of the body is active, and
tte involuntary life only partially surpended. The treat-
ment here recommended is in great measure expectant, to
eain time to allow Nature to eliminate the poison through
the indieidual secretory orgaps. Ia the recond or confirmed
degree of collapse, voluntary life is impaired and involun
tarylife 18 flickering. The treatment advocated coneists in
palliative cold diinks, ho' saline enemata, and strong mus-
ward poultices or blisters upon the abdomen. The addition
of a small quantity of quinine to the water administered is
ueeful, and the appearance of b le in the evacoations is the
first sign of hope. In thqlaet form of collapse, the powers
of voluntary lifs are very low and those of irvoluntary life
are paralyzed. The bope of recovery is very faint, and there
is no remedy on which reliance can be surely placed.

Dr. Murray devotes the larger portion of his work to the
consideration of collapse, and also to the discussion of the
after effects of the disease during convalescence. In refer
ring to hospitals, he says that those best suited to the dis-
~age are small buildings on open ground, well drained, and
in the vicinity of trees, if possible. Huts may be used with
great advantage, and should be located in the center of the
infected district. Inconclusion, the necessity of deciding on
the best course to pursue before an epidemic actually occurs
is urged upon local health authorities, as, when the disease
app arg,excitement ensues, and often confusion,amounting to
panic.

THE INSPECTION AND INSURANCE OF STEAM BOILERS,.

Therecent amendment of our.S:ate law of boiler inspection,
making the certificate of inspection issued by any company
authorized to inmsure steam boilers equivalent to an official
certificate. givea occasion for more than a pas:ing interest
in the management of this department of the insurance busi-
Dess.

VWhat is the basis of the business? How is the work car-
ried on? And why should the parties engaged in it be ac-
cepted as trustworthy agents of public safety within the
scope of their business operations ?

In response to inquiries of this sort, the Hartford Steam
Boiler Inspection and Insurance Company, the leading as
well as pioneer corporation of the kiad in this country, have
courteously laid before us,for the information of our readers,
full details as to the methcd, purpose, and practical results
of their work.

That the use of steam power is fraught with danger is
only too well known; the extent of the danger, however, as
indicated by the number of explosions every year and the
Joss of life and property entailed, is but vaguely appreciated
by the public at lJarge. N9 official record is kept of such ac
cidents, and only those of exceptional interest are reported
in the newspapers; never.heless the bumber so reported and
brought to the notice of asingle individual during the past
five years is but a little short of six hundred, causing the
death of 1,329 persons, and the wounding of upwards of
1,500 more! The amount of property desiroyed cannot be
told: any one knowing the destructive character of boiler
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explosions will understand that it could not have been
small.

Against losses of this character, ordinary insurance offers
no indemnity, since the destroying element is neither fire nor
water, though both have something to do with it. The need
of a special system of insurance to cover these particular
risks was early appreciated by steam usera in England; in
this country it remained unmet until 1866, when the compauy
above named went into operation.

Unlike other forms of insurance, this does not undertake
merely to indemnify the policy holder for losses of the spe-
cial nature embraced in its plan of operation, but to prevent
such losses by a watchful care of the property insured. Its
tendency is therafore quite the reverse of ordinary insurance
in that it lessens instead of increases the likelihood of “ac
cident.”

Boilers do not explode without cause, which cause, in the
great majority of cases, may be detected in its incipiency by
proper inspection, and the risk removed by timely repairs.
It is in this department of its work that the company be-
comes an unofficial guardian of public safety: a prime condi-
tion of every policy of insurauce being that the company’s
inspectors shall at all reasonable times have access to the
property insured, and be afforded every facility for a thor-
ough examination of the boiler and its attachments: and in
case defects are discovered at any time, in any way affecting
the safety of the boiler, the assured is bound to correct the
evil at once, or the policy dies. Should the owner chcose to
assume his own risk and refuse to make the needed repairs,
the company’s inspector is required to notify the official in-
spector for the dietrict, who alone has power to compel the
disuse of the dangerous boiler if ia his judgment its condem-
pation bejust. This, however, is a purely imaginary case,uo
instancs having thus far occurred of a policy holder slight-
ing au inepector’s suggestions, or declining to correc: defects
to which his attention had been called.

A briet statement of the work done by the company’s
thirty inspectors during the past year, with the numbsr and
kiod of defects discovered and corrected, will give a rough
idea of the character and usefulness of its work

The number of inspections made was within two of twen-
ty five thousand, more thau a third of which were thorough
internal inspections, including external examinations of
tubes, flues, and fire sheets, internal and external of the
bracing and staying, and the condition of all boiler attach-
ments. The number of defects discovered was 11,988, of
which 2,892 were regarded as dangerous, that is, of such a
character that an accident was liable to occar at any moment.
In 178 cases boilers were condemned outright, as so com-
pletely worn out or injured by carelessness as to be beyond
repair.

In detail the defects may be classed as follows: Furnaces
out of shape, with sheets contorted and buckled, 599, dan-
gerous, 124 ; fractures,1 003, dangerous, 439; burned plates,
682, dangerous, 291; b.istered plates, 1,737, dangerous, 298;
cases of deposits of gedimeat, 2,263, dangerous, 227; of in
cruststion or scale 2,130, dangerous, 205; of external corro-
gion 818, dang-rous, 163; of ioternal corrosion 333, danger-
ous,92; iuterral grooving 206, dangerous,47; defective water
gages 561, dangerous, 96; defective blow out apparatus 253,
dangerous, 83; overloaded or defective safety valves 321,
dangerous, 1C7; defeciive pressure gages 1,470, dangerous,
280, the extremes of varia‘ion from a standard gage being
from minus 57 to plus 50; boilers without gages 682, dan-
gerous,62; deficiency of water 113 cases, dangerous 69 ; cases
of loos- apd broken braces and stays and insutficient brac-
ing 465, dangerous, 230.

Who can estimate the amount of peril to life and property
obviated by the discovery and timely correction of theee
twelve thousand defects and deficiencies ?

The fidelity and skill with which the inspectinrns were
made during this and preceding years, as well as the correct-
nees of the theory on which they were based—a theory which
givessmall space to the mysterious in accounting for boiler
explosions—are suffici-ntly attested by the almost entire
absence of serious accidents in connection with the thourands
of boilers of all sorts and conditions that are or bave been in
the company’s care. Intwo-cases only has life been loet by
the explosion of such boilers, the victim in one being the
driver of a locomotive, in the other the engineer in charge of
a stationary boiler which exploded for some cause that baf-
fled detection.

Of course it is impossible to say that any others would cer-
tainly have exploded if left in tha condition of the unipsured
and less frequently inspected : still a glance at the museum
of boiler defects collected by the company’s inspectors would
convince the firmest believer in protecting provideunce that,
without their intervention, nothing short of perpetual mira-
cle could have kept some of the diseased subjects from sud-
den and violent ends.

Further evidence of the value of the compauny’s inspec-
tions is given by the increasing appreciation of them by
steam users. To a very large extent the inspection and ap-
proval of the Hartford Steam Boiler and Insuravce Company
is made a condition without which a boiler will not be ac-
cepted; while many leading boiler makers have all their
work thus inspected, the company’s certificate going with
each boileras a guarantee of its soundness and proper con-
struction.

So far the business affects only boiler makers and boiler
users The late legislative enactment makes the commu-
nity at lJarge a party also, in that it practically entrusts the
public safety within certain limits to the care of the insur-
anoe companies. It is but right and natural that the public
should agk why and wherefore.

The amendment was passed in response to a petition very
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numerouely signed by the leading manufacturing firms of -
the State, the reason offered ther:for being substantially
that the eonditions of infurance implied a full compliance
with theepirit of the law, the sole object of which was to
lessen the danger of boiler explosions,by periodic inspections
and the restriction of pressure within safe limits. To this
extent the object of the Hartford Steam Boiler Inspection
and Insurance Company is the same. The end and aim of
the law being thus attained, it was urged that the insured
might, under proper restrictions, be justly and saf.ly exempt
from the charges and delays incident to official inepections.
The legislature wisely saw the point and the amendment
was adopted.

W esay wizely, since, without impugning in the least the
honesty and ability of the inspectors appointed by the gov-
ernment, it etands to reason that the supervision of parties
having a pecuniary interest in preventing explosions, and re-
strained by no care for the cost of making doubtful property
safe and sound, will be quiteas rigid and exacting as that of
the goverement, which assumes no such liability. Equally
reasonable is it to expect that the agents of an insurance
company, directly responsibla in the premises, will be quite
ag carefully selected for integrity and special fitness for the
work as the appointees of that transitory and irresponsible
thing we call the government ; and the inspectors so chosen
will also be quite as likely to be free from corruption or
favoritism in fixing the limit of pressure or in overlooking
defects, the inspector’s personal liability for damage by ex-
plosions being the same in one case a8 in the other.

We have referred incidentally to a feature of the work of
the Hartford Steam Boiler Inspection and Insurance Company,
which,though not a necessary element of their scheme, is one
which bids fair to prove of great benefit to steam users, and
consequently merits a somewhat fuller notice. It is the study
theofficersaremaking of whatmaybetermed the pathology of
steam boilers. Every application for insurance is aczompa-
nied by an inspector’s report describing the boiler and its
attachments in detail, and giving full particulars as to the
setting and constructivn of the boiler, its age and maker’s
name, the kind of fuel used, the source and quality of the
water supply, in short everything affecting in any way the
durability and safety of the property. These facts are en-
tered in a record book, and supplemented by the facts sup-
plied by the monthly inspection reports,sothat the history of
every boiler with its attachments can be ascertained in a
moment. In this way boilers are taken as they are used,
the practices which obtain in different parts of the country
are compared, the effects of different kinds of fuel and water
are studied, together with the various safeguards and correc-
tives employed ; the working of different gages is observed
under all sorts of circumstances, in fact all the fruits of
widely extended and thoroughly systematized observation are
brougbt to bear on the queetion why boilers explode, and on
the practical problem of preventing explosion. It is impos
sible that such an accumuiation of knowledge inregard to
the wear and tear, the weakoess and dangers of boilers,
should not ultimately lead to practical results of the highest
utility.

PATENT OFFICE JUSTICE.

In the metter of the interferencs case between H. H. Bige-
low and S W. Baldwin, before the Patent Otfice, the Com
miseioner of Patents, acting as it appears illegally, refused
to permit the casetogo before the Examiuer in Iaterferences,
who is the special otficer desigoated by law for the hearing
of such matters, thus preventing a fiual decision as to the
question in dispute. Mr Bigelow thereupon applied to the
Suprems Court of the District of Columbia, for a mandamus
to compel the Commissioner to do his duty. Judge Carter,
after a full hearing of the case and of the excuses of the
Commissioner, concluded that & mandamus muet issue. The
Court decided that the examiner in charge of interferences
in the Patent Office is exclusively authorized by law to ex-
amine all cages of interference, whether between two pend
ing applications for a patent or a pending application for a
patent and an unexpired patent, and primarily to determine
thequestion of priority of invention involved in either class
of said applications; and that the Commissioner of Patents
is bound by law to direct said examiner in charge ot inter
ferences to proceed to determine the said question of priority
in invention.

Applicants for patents will necessarily be subject to delays,
expenses and troubles, so long as the Patent Office, with its
battalion of examining officials and assistants, four hundred
in all, are permitted to act as inquisitors of inventors. Ques-
tions about the novelty of inventions and rights of priority
between claimants must, under the American system, be
finally decided by the courts. The only unsatisfactory part
of our patent laws is that which subjects inventors to so many
troubles at the Patent Office, before they can reach the
courts. The Bigelow case is only one of many others. Had
this applicant been a poor man, as the majority of inventors
are, he probably would have been unable to lose time upon
the case or spend money to pay lawyers in arguing for this
mandamus; and the adverse whim of a Patent Office official
would have stood as a permanent bar to his suit. What is
needed is, to eliminate all such objections from the patent
laws, and make it the simple duty of the Patent Offica to
issue a patent to every applicant who chooses to ask there
for, on presentation of suitable documents in proper form,
leaving all questiors relaling to the validity of patents to
the courts of law for settlement. This is the common
practice in nearly all other countries in the world, and is
found to work well. But in Prussia and the United States,
the inventor is obliged to submit to the costs and annoy-
aneces of official inquests before he can obtain the patent cer-
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tificate. In Prusria, the patent officials manage to interpose
80 many preliminary objections that nearly all applications
for patents are r-jected, while the government retains the
money paid. In this country we grant more patents, but
we nevertheless inflict upon inventors an immense amount
of useless trouble, befors issuing the certificate. Our Patent
Office officials would consider their occupations gone and
themselves of no account in the world if they were not privi-
leged to hunt up objections to excite and harrass the appli-
cants for patents.

POLITICS IN THE BEEHIVE.

The idyllic picture of divinely appointed harmony, drawn
by naturalists of the old school in describing the social eco
nomy of bees, issadly disturbed by the prying observations
of modern students. Instead of being models of industry
and virtue, each and all, some of them, at least, prove to be
no better than the rest of us, given to political dissensions,
liable to bully royalty itself, and—tell it not to Watts—pre-
ferring theft to honest labor.

Lubbock has cast a grave doubt over their vaunted wis
dom, and now Fritz Miiller discovers that their virtue is as
little to be depended on as that of our most pious statesmen.
Happily they are not our bees that misbehave so badly, and it
is only for Brazilian bees thatthe poet’s verses will have to
be amended 8o as to read:

How doth the naughty little bee
Improve the shining hour?

He robshis neighbor every day,
And never seeks a flower,

or something to that effect.

There is one species (¢rigona liomdo), as Mr. Miiller writes to
Charles Darwin from the province of Santa Catharina, Bra-
zil, which never appears to collect honey or pollen from the
flowers. ‘‘It robs other species of their provisions and some-
times takes posseseion of their nests, killing or expelling
their owners. The hives in my garden have often been in-
vaded and two of them destroyed by these robbers; and I
have seen in the forest several nests, formerly inhabited by
other species, occupied by them ”

Mr. Miiller is making extended observations on the several
species of these stingless honey bees, and expects, after a few
years of study, to be able to give a tolerably complete ac
count of them. The observations he has already reported,
though briefly, give cause for expecting valuable as well as
iateresting results at his hands. On one occasion, for in-
stance, he ‘‘ assisted’ at a curious contest well worth report-
ing, for the light it throws on the intellectual faculties and
the political or social habits of the bees. It occurred between
the queen and the worker bees in one of his hives of {rigo
na minim whose peculiar custom it is to construct the cells
in which the young are raired around the circumference of
the two orthrece uppermost combs; when the cells are fin-
iched and filled with food for the grubs, the queen lays an
egg in each, whereupon it is immediately shut. A eet of
forty-seven cells had been filled, eight on a nearl, completed
comb, thirry-five on the following, and four around the first
cellof a new comb. ¢ When the queen had laid eggs in all
the cells of the two older combs, she went several times round
their circumference (as she always doe-, in order to ascertain
whether she has not forgotten any cell), and then prepared
to retreat into the lower part of the breeding room. But as
she had overlooked the four cells of the new comb, the work-
ers ran impatiently from this part to the queen, pushing
her inan odd manner with their heads,as they did also other
workers they met with. In cops quence the queen began
again to go around on the two older combs, but as ehe did not
find any cell wanting an egg she tried to deecend ; but every-
where she was pushed back by the workers. This contest
lasted for a rather long while, till at last the queen escaped
without having completed her work. Thus the wcrkers
knew how to advise the queen that something was as yet to
be done, but they knew not how to show her where it had te
be domne.”

Posribly the queen had some glimmering notions of royal
prerogative, and did not choose to be quite so forcibly ad-
vigsed by her subjects, who appear to have been a turbulent
lot at best, since it was in this hive that Mr. Miiller found
two diesenting parties among the workers quarreling about
the construction of the combs, and even going so far as to
destroy each other’s work.

THE LOCUST IN MINNESOTA.

The visitation of locusts in Minnesota has proved a serious
calamity. The total damage, thus far done, consists in a
loss of about one twelfth the usual crop, or about the same
ag if the average yield throughout the State were diminished
one and a half bushels below the average per acre. The
plagueextends over one tenth of the cultivated area of the
State, and involves about one thirteenth of the population.

The insects, we notice, are universally styled ‘‘grasshop-
pers,” which is incorrect, although the mistake, owing to the
confusion of names, is a natural one. The principal points
of difference between the locust and the grasshopper con-
sist in that the latter is usually of a green color and is more
active by night than by day. Graeshopperas, moreover, do
not associate together nor migrate in large numbers, while
their flight is short and unsteady as compared to that of the
locusts, beside being noiseless. The locusts which have ap
peared in Minnesota are, when full grown, of aboutan inch
and a quarter in length, and of a dusky grayish color, the
heads being reddish and the under winge, when spread, of a
coppery hue. The eggs are gray,ovate,and about as large as a
wheat corn, and are deposited in clusters in the ground and
under the grass and stubble. When hatched, the insects
feed on the nearest vegetation, aud then rise in vast clouds,

seeking other pastures. A Minnesota settler, who has suf-
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fered severely from their ravages,in writing tothe Minneapo
lis Tribune deseribes a throrg of the locusts as resembling
a huge snow cloud, often completely obiiteraiing the sun.
The lower ineects fly at a hight of about forty feet from the
ground,and the others fill the air above as far as the eye can
reach. When they settle on a field of graio, every stalk is
covered, so that the entire field reems to have suddenly
turced brown. They do not eat the grain but bite into the
tender stock and juicy kernel, and suck out the vital sap,
leaving every particle of vegetation dead, so that within a
day or two the entire crop becomes dry and withered. Their
appetite seems especially directed toward garden stuff and
grain, but frequently the voracity is such that every living
greenthing is devoured before they rise.

Minnesota farmers assert that there is no remedy. Fall
fires do no good and water and frost are without effect.
Plowing up the ground where the eggs are deposited or
burning over the grass where they are laid during the
spring, it is believed, are the best known preventives. The
worst enemy of the locust, however, seems to be a little red
parasite, which gets under its wings and gnaws into the very
vitals of the insect. Dead locusts are found covered with
there worms. Various portions of Eunrope and the north
coast of Africa have suffered greatly from the plague
both recently and in the past. In France, during May and
June,when the insects firstappearin the fields,all the women
and children turn out to hunt them. Four persons grasp
the corners of a sheet, two in advance holding their ends
close to the ground and the couplein rear elevating their
corners, ro that the sheet is held at an angle of 45°. In this
position,the cloth is carried over a field several timeg,the in-
sects being forced to -rise, when they fall upon the sheet
and thence are tumbled into bags. Some idea of the im-
mense numbers of the locusts which may thus be destroyed
may be gained from the fact that a ringle peasant, with a
entomologist’s small net, has bern known to capture 100
pounds of insects in a day, equal to about 82,000 egga de-
stroyed.

The Arabs driveoff locusts by making great bonfires, pro-
ducing large quantities of smoke In Algiers, the most
effective plan is said to be spreading large nets over the in-
gects early in the morning afterthey have become gorged
and inert through feeding, and then collecting them in bags
and bury them in lime. Leaving the dead bodies on the
ground is aptto breed infection ~Harrowingover the fields,
where the females lay the eggs, seemr, however, to be a
widely followed plan of destruction, as, if the eggs be scat-
tered, the sun soon dries them up. Birds and toads are ex-
cellent auxiliaries in disposing of the eggs after a field has
thus been gone over.

FOUR HUNDRED AND FORTY-FOUR MILES, AT OVER
FORTY MILES PER HOUR, AND TBREE STOPS.

An evident improvemsnt in the direction and appoint-
men's of the principal American railways is in progrees, an
«xample of which is reen in that porticn of the Pennsylva-
nia Railway between New York and Pitteburgh. The road
is provided with 60 lbs. steel raile, oak ties, broken stone
ballast, and the best splice joints. The bridge work is of the
most substantial character, the superstructure is emooth and
solid, the carsand locomotives superior in construction, all
the latest appliances for safety being likewise supplied, such
as Westinghouse air brakes, safety platforms, switches, block
telegraph signals, etc.

The run of 444 miles from Pitteburgh to New York is
made in eleven hours, with only three stops, being an ave-
rage rate of over 40 miles an hour, as follows: Pittsburgh to
Altoona, 117 miles, stop 5 minutes; to Harrisburgh, 132
miles, stop 20 mioutes; to Philadelphia, 105 miles, stop
minutes; thence to New York. 90 miles. The locomotives
dip up water from side iroughs at certain stations without
stoppage. The trains are comprised of magnificent Pullman
parlor cars. It wou'd be difficult to name any stretch of
railway in the world, of equal length, where passengers can
be more expeditiously and luxuriously carried.

The railroad mileage of the United States now exceeds the
combined mileage of all Europe, although the population of
Europe, 282,000,000, is seven times greater vhan that of this
country. Every year adds to the improvement as well as
the length of American roads. How to make our railways
better and safer is the constant study of the legion of en-
gineers, inventors, and managers who are connected with
them. The practical results of their labors will be naturally
manifested in gradual changes for the better in all branches
of railway service.

Py
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The Annual College Regatta.

The annual regatta of the principal colleges took place this
year on Saratoga Lake, N. Y., July 18. The winning boat
was that of Columbia College, New York, which came in
two boat lengths ahead. Time 16m. 42 sec. Distance
three miles. Wesleyan was second, and Harvard third.
The colleges which contended were Trinity, Princeton, Cor-
pell, Yale, Harvard, Wesleyan, Columbia, Dartmouth, and
Williams. The attendance of spectators was very large,
and much enthusiasm prevailed.

PHOSPHORUS BRONZE.—Some of the brands will bear a con-
siderably greater breaking strain than steel itself. It ap-
pears, also, to be euitable for sheathing ships, since, when
immersed in sea water, it loses scarcely more than one third
as much as is lost by the best sheet copper.

MINERAL OIL may be detected by its property of imparting
a fluorescence to animal or vegetable oils, and by its aromatic
odor on burning. The presence of resin may be ascertained
by its giving a deeper color with nitric acid than that given

by the pure oil.
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the stone is deposited at his feet, and, keeping hold of the
rope with one Land, the diver grasps and tears off the sponges
within reach, which he deposits in his net. He then, by a
series of jerks to the rope, gives the signal to those above,
and is drawn up.
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ROLLING BRIDGE BETWEEN ST.SERVAN AND ST. MALO,

The towns of St. Servan and St. Malo, in France, are situ-
ated on either side of the river Ronce, or, more strictly, of
the arm of the sea into which that river empties. Thetide
is here subject to great fluctuations, retreating so that the
bed of the estuary may be crosged on foot, and again rising
to a hight of several yards. The mode of crossing the
stream, until the construction of the curious bridge repre-
sented in our engraving, con-
sisted in taking a wide détour
toa point where an ordinary
bridge spanned the river, or
else in using boats. To avoid
such inconverierce as we have
referred to, M. Leroyer, town
surveyor of St. Malo and ar-
chitect to St. Servan, derigned
and had constructed the bridge
we illustrate. It consists of a
platform supported on wheels,
whichrun on rails laid on the
bottom of the estuary. The
platform is supplied with ac-
commodation for horses and
vehicles at either side, and two
classes are provided for passen-
gers, the fares being one and
two cents respectively. The
platform stands level with the
quay at each eide, so that no-
thing is more easy than access
to it; and, as our illustrations
(from L’Illustration) show, it
is worked at all states of the
tide with perfect rafety. One of
the engravings represents the
bridgetraveliog on its ways at
low tide, and the other, crossing
theriverwhenthe water is high.

The bridge appears to be ex-
ceedingly popular with the inhabitants of St. Malo and St.
Servan. It is novel indesign, and reflects no small credit on
M. Leroyer.

THE DEGERFORS IRON WORKS, SWEDEN.

There is a marked contrast between the relations of em-
ployer and employed in Sweden ®nd the simijlar relations
existing in Eogland and the United States. In both Eng-
lish-speaking countries strikes and lockouts are rather the
rule than the exception. Master and man are arrayed on
opposite sides, each seeking to get the better of the other,
and neither attempting in any very appreciable degree to
lessen the existing antagonism. In Sweden, exactly the
reverse is the case. The practice so earnestly advocated and
followed in the past by the man most prominent in the de-
velopment of the iron industry of the country, of regarding
his workmen as living fellow beings, and not as mere ma-
chines from whom the utmost labor possible must at all

compulsory schooling for his children. Again, the iron
masters do not concern themselves with the buildings and
plant of their ironworks only. They are intimately asso-
ciated with every detail of the existence of the commanities
of which they are the leaders; they build dwellings and
schools, even hospitals or infirmaries; they own and culti-
vate lands, and rear crops for the maintenance of their in-
dustrial allies, or enable them to do so; they possess, directly
or indirectly, their own mines for ores; they own large
tracts of forest land, and burn huge quantities of charcoal.
Finally, they utilize the natural resources of their country
by turning to full account all the water power available.
These considerations will lend additional interest o the

following descripticn of one of the greatest Swedish iron

by a large turbine of 800 horse power; two shearing ma-
chines for plates and bars, to be worked by steam power;
and a 4 tun steam hammer; with additional founderies and
repairing shops, etc. Since the union of the two works, the
upper and lower Degerfors, under one administration, both
the waterfalls have been united, by the construction of a
canal, giving a combined total fall of 25 feet, and producing
a water power of 1,400 effective horse power, utilized in the
operations of the works; this, however, is estimated to be
only about one third of the total effective hydraulic power
of the river Leth-elfven, which exceeds 5,000 horse power—
a truly magnificent prime motor and basis for industrial
operations.

The finished products of the works for the last year of
operations, 1873, amounted 1o
5,000 tuns; but of this total
quantity about 2,000 tuns were
rolled for and on behalf of other
ironworks, as yet upprovided
with relling mills of their own.
Of the remaining 3 000 tuns the
bulk was converted principally
into nail rods and wire rods, a
small quantity being rolled into
bars of various sizes, some also
being used up for axles, piston
rods, etc. It is confidently an-
ticipated that, owing to the in-
creared facilities offered as re-
gards the transport of ore and
raw materials, the proportionate
make of iron will largely increase
during this and subsequent

ROLLING BRIDGE AT ST. MALO, FRANCE, AT LOW TIDE.

works, the ‘“ Degefors Aktie Bolag,” for the details of which
we are indebted to Iron :

These works are most eligibly situated at the southern ex-
tremity of the Lake Mdockeln, in the parish of Carlskoga,
and province of Wermland. It is only of recent years that
they have attained their present rank among Swedish indus-
tries. Atthe present time the worke eomprise, in addition
to the residential premises, the following structures and
plant: One blast furnace ; one calcining furnace; seven Lan-
cashire furnaces, which are comstructed according to the
patented system of Messrs. Lagerhjelm and Nanfelt, these
having been found by experience to yield iron in greater
quantities for the same period of time, and throughout more
homogeneous in quality, than those of the usual form; two
guide mills, worked by two large turbines, of 150 horse
power each; one newly erected 18 inch rolling train for
blooms and iron of large sizs, say up to 5 inch round, etec.;
with all needful fisting and repairing shops. These are in

years.

There are 156 skilled hands
constantly employed at the iron
works; these men are mostly
married, and live, rent free, in
convenient and substantial cot-
tagedwellings, provided for them
by the proprietors. None of the
women of the families are em-
ployed at the works, but several
boys are provided with constant
employment ; these, however,
are engaged in work for a limited
period only, their attendance at school daily, for a specified
time, being compulsory, until they have attained the age of
sixteen years. In addition to the foregoing, about 200 daily
laborers are regularly employed at Degerfors; and about the
same number of hands are engaged in the pursuits of char-
coal burning and the work connected therewith, and in agri-
cultural occupations, on the proprietors’ estate at Lassona.

All the male and female adults of the little community can
read and write, without exception; all the children, except
as above named, are kept at school until they are fifteen or
sixteen years of age, when they are examined and confirmed
by the vicar of the parish. Thereafter they are freed from
compulsory school_ attendance. The school buildings are
provided by the company, and maintained by them under the
management of two teachers.

All the men employed atthe works in any capacity are
engaged by the year; but they are paid in various ways,
according to the nature and conditions of the work, some of

ROLLING BRIDGE AT ST. MALO, FRANCE, AT HIGH TIDE.

hazards be ground for the least pay, holds in thLe great es-
tablishments of the present. The example of Samuel Owen
was a grand one. In lieu of unions, draining upon the
earnings of the industrious for the support of the lazy,
flourish gick and beaefit clubs and cSoperative societies—
while we read besides of yearly engsgements, dwellings and
land provided free 'for the workman by the employer, free
fuel, free medical attendance and medicines, and free and

operation, but they do not give the full measure of the fu-
ture productive capacity of the works, for there are other
important extensions which are now fast approacting com.
pletion. They comprise a complete set of cupolas, conver:.
ers, and all the requisite plant for the manufacture of Besse-
mer steel ; also another blast furnace and a calcining furnace;
one 22 inch rolling train, for rolling boiler plates ; one 22 inch

rolling train for puddled bars; both these trains to be driven

© 1874 SCIENTIFIC AMERICAN, INC.

them, for example, such as the rollers and all assistants em-
ployed at the rolis, blast furnace men, and those employed
at the charcoal burning furnacee, are paid at specified rates
per tup, by agreement; others, such as sbioglers, weighing
machine men, and the like, are pald by the day, and esrn
from 50 cents to 75 cents and $1 per day of 103 hours. The
piece work men weork in shifts or turns of eight hours, and
may earn from 75 cents to $2 per day, according to circum-
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stances. The wages are paid fortnightly. In estimating
their position, it must be borne in mind, as before stated,
that, over and above their wages, all the hands employed at
the works are provided with houses and fuel free, and have
medical attendance, with medicines, algo free; their children
ure freely educated at the schools of the works, and for them-
selves a sick club has been established and maintained at the
works.

These facts, in reference to the Degerfors Iron Works and
their administration, are sufficient by their simple enumera-
tion to prove the value of the enlightened policy on which
they have bocn established and are maintained: comment
thereon would bs superogatory.

Sorveespondence.

Hardening and Tempering Tools.

To the Editor of the Scientific American :

I have read with some interest the several articles in the
recant issues of your journal by Mr. Joshua Rose. Practi-
cal information, such as he seeks to impart, is of great
value to the artizan, and especially to the young mechanic or
apprentico. He has entered upon a field which, if well cul-
tivated, must be productive of great good. In that part,of
ardcle No, 4 which relates to the above subject, he, like
almost all who have written upon it, overlooks some of the
most important points in the problem.

The following, taken principally from a series of lectures
delivered by me to the classes in engineering, while Instruc-
tor at the Naval Academy at Annapolis in 1868, will eluci-
date the points I refer to, and will, I think, add to the in-
terest with which your readers must have perused Mr. Rose’s
articles:

‘It ig safe to say that a cutting tool cannot be too hard for
any purpose whatever, so long as the edge will not crumble
or break up; in other words, to make any cutting tool the
most efficient, it stould be made as hard as it can be made to
perform its work without fracture. With many forms used
for cutting metal, the solid angle required for the cutting
edgo is £0 great as to give sufficient strength, without resort-
ing to whatis known as drawing the temper. Inalarge ma-
jority of cases, however, the latter operaton must be resort-
ed to in some degree. The difference in the degree of hard
ness to ba obtained simp.y by the different temperatures at
which the tool has been originally dipped has been experi.
mentally proved to be very slight, and results only in vary-
ing the strength or tenacity of the metal. That is to say: A
tool dipped at & high temperature, as at nearly a white heat,
will be more brittle and possess less strength than if dipped
at a low red heat, but will not be truly harder to any sensible
degree. A tool, then, dipped at a high temperature will re
quire to be drawn more—that is, rebeated to a higher tem
perature—than one dipped at a lower heat, in order that it
shall withstand the required strains without fracture of the
edge; und it will be, in consequence, really softer, wlLen
ready for use, than the low dipped tool.”

In some experiments conducted by the writer, a gshort bar
of good tool steel was so heated that in its length it had
every gradation of temperature, from a shite heat at one
end to that which could be borne by the hand at the other,
and in this condition it was immersed in its entire length.
It was found tbat, by the most careful manipu ation, small
cutting tools, made by grinding from small pieces broken
from the highly heated end, could not be made to scratch or
mark, in the slightest degree, any piece taken nearer to the
cold end, except beyond the very decided line, which will al
ways be found in such a case, beyond which no sensible
hardening had taken place. If, therefore, a tool be dipped
at the lowest temperature at which it will harden at all, it
will be harder when ready for use than if dipped at any
higher temperature, if required to be drawn in temperat all

It is, however, in the final operation of drawing the tem-
per that Mr. Rose makes his greatest oversights. To give
wimply the certain color to which a certain tool must be
drawn is to give the least of what is actually required to be
known or observed. It is well known that the color pro
duced upon the polished surfaces of steel or other metals,
as their temperature is elevated, is due to the formation of
a film of oxide, and the variations from the light yellow to
the blue, as on steel or iron, is the effect of the increasing
thickness of the film. For the formation of this film two
things are necessary, oxygen and elevation of temperature;
while to lower the temperature of or partially soften a tool,
elevation to a certain temperature, and that alone, is required.
The film of oxide is taken as a convenient high grade ther-
mometer simply; and if the very necessary precaution is
takes to observe and take into account all the conditions, it
gerves as & very good one indeed: but to take account of
the color of the film alone is to throw out terms of the prob-
lem which will render the results of no value. The ele-
ment of time and the greater or less facility for access of the
oxygen of the air to the polished surface are as important
to be observed and taken iuto account as the color produced.
For instance, a tool in reheating may be raised to the tem-
perature at which a yellow color begins to form; and if
gimply maintained at that temperature, it will in time as-
sume the full blue color, and its assumption of that color
without further elevalion of temperature is a question of
time only; while really the blue would, without taking into
account the time of its formation, be taken to measure a
much higher temperature. A piece of polished steel, once
raised to the temperature at which oxidation is in visible
progress, will continue to oxidize without further heating
until the film has become thick enough to assume the blue

color. Of course it takes a much longertime than when pro-
duced by the aid of continually increasing temperature.
Again, the temper of tools is very often drawn over a coal
or charcoal fire, in a muflle open at one or both ends, or, as
Mr. Rose adviges in the case of dies, by laying them upon a
piece of heated iron, turning them over often to insure an
equal distribution of the heal. But in either of these pro-
cesses the perfect operation of our color thermometer is in-
terfered with by the partial exclusion of the air, and conse-
quently of the oxygenfrom the surface upon which the color
is to appear. Over a fire of any kind the air is constantly
and very much diluted with the products of combustion,and
the same may be said of the muffle, while the piece lying
upon the hot iron has the surface in contact with the iron in
some measure excluded from the air. If the formation of
the film is thus retarded, it will easily be understood that a
tool so treated will be softer, when the required color is ob-
tained, than was intended, unless this condition be taken
into account. To temper an ordinary cold chisel, for in-
stance: in the initial dipping, it may in one case be immersed
a sufficient depth and length of time to require the lapse of
but a few seconds for the heat to be conducted from the
body of the chisel go as to bring the edge to the wished-for
blue, while in another case it may have been cooled so
that two or three minutes would be required. Inthe latter
case the operative, tired of waiting for the color to appear at
the edge of the chisel, will endeavor to hasten it by holding
it over the clear coals; but he is surprised to find how
strongly the color comes, and finally wonders, when he comes
to use the chisel, how it could possibly have become so soft
with such a perfect colorarrived at. If he is patient and
allows the color to form without the assistance of the fire,he
then wonders how it can be so hard with the prescribed
blue upon it, to a shade. And thisis aneveryday experience
in shops: an unprofitable experience, wherein proper infor-
mation disreminated through so widely circulated a medium
ag your valuable journal—read as it is now-a-days in almost
every workshop in the country—will go far tosave.

In drawing the temper of such a tool, the operativeshould
be taught to be as careful as possible to dip it about far
enough, and a sufficient length of time to require a moder-
ate time only to bring the proper color: not too quick, as
that would defeat his object by causing the gradation of
softness from the cutting edge upward, which must necessa-
rily be the result in this method, to be very sudden, and will
leave an extremely small fraction of the chisel’s length suffi-
ciently hard for his purpose. If, however, he has mis-
judged in his dipping and he finds the color coming too
tlowly, let him be sure, in whatever means he takesto hasten
it, not to interfere with the free circulation of the air around
it. If the color comes slowly,but not sufficiently so as tore-
quire additional heat, he must still take into consideration
the time it really occupies, aud produce a deeper color if the
time is unusually long; while, if very quickly brought, the
color should not be allowed to arrive at so deep a point be-
fore the final cooling. An intelligent observation of all
these points must be had in order that correct 1esults may
be arrived at. JouN T. HAWKINS.

62 Cannon street, New York city.

Raiding Ants,
To the Editor of the Scientific American :

I never, in reading the natural history of insects, came
across & description of the ant which I designat= as the * raid-
ing ant ” (I know no other or a better name); I do not know
whether this little guerilla is known to naturalists; at any
rate I have never met with an account of it anywhere. It
is one of the most daring of all the ant tribe, but its honesty
and humanity cancot be boasted of. It is about half an inch
in length, of a dark brown color; in shape and in movement,
it closely resembles the common large black ant, known in
nearly all the Western States, and called the “ black colony
ant”; but the raiding ant differs from all others in his war-
like disposition toward his neighbors. He is a merciless
murderer and robber.

I have seen these ants in Northwestern Arkansas, but
never in any other country. They are the most notorious
marauders ip all the insect world. They send outspies; and
on a favorable report being received by the authorities, an
expedition is set on foot, for the capture of a neighboring
colouy, and carrying off iheir store and their young as booty.
On one occasion, I discovered a large force of these diminu-
tive marauders on the march. There seemed to be many
hnndreds, all moving rapidly in the same direction, every one
keeping in his place with the greatsst exactness, and all very
close together, in fact so close that the ground could scarcely
be geen in the middle of the column. The column was near
twenty feet in length and about ten inches wide. In front
of the main body moved three or four who seemed to be
leaders of the troop, never falling back to the main column,
except to give orders,as it were. On either side of the
column moved about twelve or fifteen others, who kept con-
tinually about one foot away from and a little in advarce of
the main column. I supposed thatthey were removing from
one locality to another for the purpose of taking up their abode
in a new or more advantageous position. I followed them
for about two hundred yards, when they all came to a halt,
at the command of one of the leaders. The halt was only
for a moment. Those who had moved on either side of the
column did not stop as the others did, but moved rapidly
around a stone, about six inches in diameter, when they
turned their heads toward the place whence they had come,
and stopped. This seemed to be a signal, for the main
column instantly rushed toward the stone, on one side of
which was plainly to be seen the opening of an ant colony.

These maurauders surrounded the stone on all sides, and
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rushed into the hole as fast as they could gain admittance,
till all were in, except about fifty, who seemed inclined to
stand aloof from takipg any part in this wholesale murder
and robbery; but it was not long before they proved them-
selves full brotherr, for soon a poor, frightened fugi-ive
came rushing from his home, and ran a short distance and
took refuge under a friendly leaf. He had been seen by two
of these fellows outside, who watched him to his hiding
place; and theu withall the fierceness of suvages,they rushed
upon him and literally dragged him from under the leaf and
killed him almost instantly. Several others came moving
from the hole, having escaped death inside, to meet it surely
outside.

Very few who came from the hole escaped being killed.
Soon these raiders began to emerge from the hole, each one
carrying something in his mouth, generally the larvz be-
longing to the colony they had murdered and robbed. They
instantly set out on the march for their own home, not halt-
ing until they had reached their own abode, distant about
three hundred yards. They seemed kind to the members of
their own tribe, carrying back their killed and wounded
(tour or five), but none of the dead or wounded of their
enemies, After pursuing the raiders home, I returned to
to the stone and turned it up, and found numbers of dead
and wounded, and but few left to tell the dreadful story.

I have seen several of these raiding parties in Northwest-
ern Arkansas, but never elsewhere,

Mount Vernon, Mo. J. 8. D.

The Fireless Locomotive Accident.
do the Editor of the Scientsfic American :

I regret that a paper so ably conducted as the SCIENTIFI C
AMERICAN should have given space to such a tissue of mis-
statements as those over the signature of Edwin Baker, 24
Atlantic avenue, Brooklyn, in your issue of July 4, page §
entitled < Explosion of the Fireless Liocomotive.”

He asserts that, ‘“on May 22, a large party of editors and re-
porters were invited to attend the trial trip,” which is simply
an untruth. He says that “ none of the reporters present
published an account in any paper.” There were no repor-
ters present, and it required a man like Mr. Baker, who
could draw on his imagination ad libitum, to make such mis-
statements as he Las done.

The facts were these: The small balf inch glass tube at-
taches outside the stationary boiler to indicate the water
line, cracked ; and some steam escaped from the glass until
the valves could be closed. This was the extent of the cal-
amity so dreadfully described by Mr. Eiwin Baker. Instead
of the fireless locomotive having exploded, as alleged by
him, she left within a few minutes, without & speck of in-
jury, for Canarsie Bay, and returned after making seven miles
of a satisfactory trip.

It is a fact that the fireless locomotive was not injured in
the least, and tkat she performs her accustomed trips from
East New York to Canarsie Bay. Itis a pity that your val-
uable scientific paper should have become the medium of
publishing all over the world the misstatements of Baker,
thus aidiog him in his well known spite against the fireless
locomotive, which he has indulged in for the past eighteen
months. Is it asking too much that you make the necessary
correction by showing that the cracking of a glass water gage
on a stationary boiler was a very different thing from the ex-
plosion of the firoless locomotive, asalleged by him ?

East New York. JoEN M. GIB8SON,

Superintendent Fireless Engine Compary.

New Remedy for Hay Fever,

Dr. Horace Dobell, Senior Physician to the Royal Hospital
for Diseages of the Chest, London, Lhas suggested a contrivance
and a prescription, by the combined use of which immense
comfort may be given to many sufferers from hay fever and
sneezing.

The prescription is as tollows: Chloral hydrate and cam-
phor (of each) 16 grains, carbolicacid 20 grains, pure morphia
12 grains, oleicacid (enough to dissolve the morphia) 20 grains,
castor oil (the clearest and finest) 7 drachms. Rub well to-
gether to make a lotion.

The contrivance is for the efficient application of the
above remedy, and consists of a miniature bottle, contained in
a little boxwood case so that it can be carried easily in the
pocket. Tothe lid of the box is attached the cork of the bot-
tle, and to the cork,in the same fashion as thespoon of a cay-
enne pepper cruet, is fixed a little club shaped rod of polished
ivory, long enough to reach to the bottom of the bottle, and
also to the upper extremity of the nostril. The little bottle is
kept half full of the® lotion above prescribed, and the little
rod immersed in it. Directlythe patient feels the iickle or
other signal of a coming sneeze, he uncorks his bottle, with-
draws the ivory clut, wet with the oleaginous loticn, and
pushes it up the nostril tillit reaches the seat of the sneeze
signal ; there it should be gently pressed so as to apply the
lotion to the part. After this the clubis withdrawn and re-
turned to its little bottle of fluid, where it becomes at once
charged for a fresh application. As often as the sneeze
threatens, the operation should be repeated. Very often one
application will keep off a threatened fit of sneezing altogeth.
er, even though its first effect may be to excite a sneeze.

———————ee—

ProrEssoR KING and two companions 1ecently made a
balloon voyage, from Buffalo to Salem, in the southern part
of New Jersey. The route was roundabout, the balloonirts
passing over parts of the States of New York, Pennrylvani ,
Delaware, Maryland, and New Jersey. Startingat 6 P. ).,
July 4, the final landing was made the next morning at 7.

Distance 400 miles. Time 11 hours.
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PRACTICAL MECHANISM,
NUMBER V,
BY JOSHUA ROSE.
CASE HARDENING IRON.

Iron may be case-hardened, that is, the surface converted
into steel and hardened, as follows: First, by the coiamon
pruseiate of potash process, which is as follows; Crush the
potash to a powder, being careful that there are no lumps
left in it, then heat the iron as hot as possible without caus-
ing it to scale; and with a piece of rod iron, spoon shaped
at the end, apply the prussiate of potash to the surface of
the iron, rub it with the spoon end of the rod until it fuses
and runs all over the : rticle, which muet then be placed in
the fire aguin and slightly reheated, and then plunged into
water, observing the rules given for immersing steel so as
not to warp the article.

Another method is to place the pieces to be hardened in
an iron box, made airtight by having all its seams covered
well with fire clay, filling the box in with bone dust closely
packed around the articles, or (what is better) with leather
and hoofs cut into pieces about an inch in size, adding thin
Jayers of salt in the proportion of about 4 lbs. salt to 20 lbs.
of leatber and 15 1bs. of hoofs. In packing the articles in the
bogx,be caretul to o place them that when the hoofs, leather,
etc , are burned away, and the pieces of iron in the box re
ceive the weight of those above them, they will not be like-
ly to bend from the pressure. When thearticles are packed
and the box ready to be closed with the lid, pour into it one
gal on of urine to the abave quantities of leather, etc. ; then
fasten down the lid and seal the seams outside well with
clay. Thse box is then placed in a furnace and allowed to
remuin there for about 12 hours, when the articles are taken
out and quickly immersed in water, care being taken to put
them in the water endways to avoid warping them.

Articies to be case-hardened in the above manner should
have pieces of sheet iron fitted in them in all parts where
they are required to fit well and are difficult to bend
when cold. Suppose, for instance. it is a quadrant for a
lick motion: fit into the alot where thw die works a piece of
sheet irun (eay # thick) at each end of the rlot,and two other
pieces at equidictant places in the slot, leaving on the pieces
a projection to prevent them from falling through the slot.
In packiog the quadract in the box,placeit so that the shee®
iron pieces will have their projections upp<rmost; then, in
taking the quadrant cut of the box, handle it carefully, and
the pieces of iron will remain where they were placed and
prevent the quadrant from warping in cooling or while in
the box (from the pressure of the pieces of work placed
above it).

It is obvious, from what has beer already said, that the
heavier pieces of work should be placed in the bottom of the
box.

CUTTING SPEED AND FEED.

The term * cutting speed, ”as app ied to machine tools,
means the rumber of feet of cuttirg p-rformed by the tonl
edge, in « given time, or (what is the same thing) the num-
ber of feet the shaving, cut bythetool in a given time, would
measure if extended in a straight line. The term “ feed,” as
applied to a machine tool, means the thicinessof the cut or
shaving taken by the tool.

Planing machines being constructed so that their tables
run at a given and unchapgeable speed, their cutting speed
is fixed ;and thie operator bas only, thcrefore, to consider the
question of the amount of feed to be given to the tool at a
cut, which may beplaced at a maximum by keeping the tool
as stout as possible in proportion to its work, making it as
hard as its strength will allow, and fastening it €o that its
cutting : dge will be as close to the tool post as circumstances
will permit. Iun all cases, however, cast iron may be cut in
a planer with a coarser feed than is possible with wrought
iron. Milling machines should have their cutters revolve 8o
that the cutting speed of the largest diameter of the cutter
does not exceed 18 feet per mioute, at which epeed the cut
taken m 1y be made (without injury to the cutter) as deep as
the machine will drive.

It is only when we treat of lathe work that the questions of
feed and speed assume their real importance, for there is no
part of the turner’s art in which so great a variation of prac-
tice exists or is possible, no part of his art so intricate and
deceptive, and nonerequiring so much judgment, perception,
and watchfulness, not only because the nature of the work
to be performed may render peculiar conditions of speed and
feed necessary, but also bscause a tool may appear, to the
unpracticed or even to the experienced eye, to be doing ex-
cellent duty, when it is really falling far short of the duty
it is capable of performing. For all work which is so slight
as to be very liable to spring from the force of the cut, for
work to perform which a tool slight in body must be used,
and in cases where the tool has to take out a sweep or round
a corner which has a break in it, a light or fine feed must be
employed ; and it is therefore advisable to let the cutting
speed be as fast as the tool will stand; but under all ordina-
ry circumstances, a maximum of tool feed rather than of
lathe speed will perform the greatest quantity of work in a
given time, A keen tool, used with a quick speed and fine
feed, will cut off a thin shaving with a rapidity very pleas-
ing to the eye, but equally as deceptiveto the judgment ; for
under such a high rate of cutting speed, the tool will not
stand either a deep cut or a coarse feed ; andthe increase in
the depth of cut and in the feed of the tool, obtainable by
the employment of a slower lathe speed, more than compen-
sate for the reduction of lathe speed necessary to their at.
tainment, as the 1ollowing remarks will disclose.

Wrought iron, of about two inches in diameter, is not un-
commonly turned with a tool feed of one inch of tcol travel
to 40 revolutions of the lathe. With & tool feed so fineas

this, it ia possible, on work of this size, to employ a cutting
speed as high as 27 feet per minute, providing the depth of
the cut does not exceed one eighth of an inch, reducing the
diameter of the workx to 14 inches. The length of shaft or
rod turned under such circumstances will be 14% inches per
minute, since the lathe speed (necessary to give the tool a
cutting speed of 27 feet per minute) would require to be
about 51 revolutions per minute; and as each revolution of
the lathe moved the tool forward J; of an inch, the duty
performed is §} of an inch, or 1.% inches of shaft turned
per minute, as before stated, If, however, we turn the same
rod or shaft of two inch iron, with a lathe speed of 36 revo-
lutions per minute, and a tool travel of one inch to 24 revo-
lutions of the lathe, the amount of duty performed will be
4§ inchee, or 1} inches of shaft turned per minute. Here, then,
we have a gain of about 17 per cent in favor of the employment
of the slow speed and quick feed Nor is this all, for we
have reduced the cutting speed to 19 feet, instead of 27 feet
per minute, and the tool will, in consequence, stand the cut
much longer and cut cleaner.

Pursaing our investigations still further, we find from ac-
tual test that, cutting at the rate of 27 feet per minute, the
tool will not stand a cut deeper than one eighth of an. inch;
whereas under the cutting speed of 19 feet per minute, it
will take a cut of one quarter of an inch in depth, thas con-
siderably more than doubling the duty performed by the
tool, in consequence of the decreased cutting speed and ib-
creased feed or tool travel.

Lathe work of about three quarters of an inch in diameter
may, if there is no break in the cut, be turned at a cutting
fpeed of as much as 36 feet per minute, the feed being one
inch of tool travel to about 25 revolutions of the lathe. The
revolu ions per minute of the lathe, neceesary to give such a
rate of cutting speed, will be about 183 ; the duty performed
will therefore 1,33, or 7 {& inches of three quarter inch iron
turned per minute. A feed of one inch of tool travel to 25
revolutions of the lathe is greater than is generally em-
ployed upon work of so emall a diameter as three quarter
inch, but is not too great for the generality of work of such
asize; for the tool will stand eitber a roughing or smoothing
cut at that speed, unless in the exceptional case of the work
being so loug as to cause it to spring away from the tool, un-
der which circumstances the fred may be reduced to one inch
of tool travel to 30 or 40 revolations of the Jathe, according
to the Jength and depth of the cut.

It will be observed that the cutting speed given, for work
of three quarter inch diameter, is nearly double that given
as the most advantageous for work of two inches diameter,
while the feed or tool travel is nearly the same in both cases ;
the reason of this is that the tool can be ground much keener
for the smaller sized tban it could for the larger sized work,
and, furthermore, because the metal, being cut off the small
er work, ia rot so well suppo-ted by the metal behind itas is
the metal being cut off the larger work, and, in consequence,
places less strain upon the tool point, as illustrated in Figs.

26 and 27.
nd /*’z/..‘_)b'.

)

B is ashalt, and C is the toolin both cases. The dotted
line, @, in Fig. 26, does not, it will be observed, pass through
8o much of the metal of the shaft, B, as does the doited line,
a, of the shaft, B, in Fig. 27. The metal in contact with the
point of the tool in Fig. 26, is not, therefore. so well sup
ported by the metal behind it as is the metal in contact with
the point of thetoolin Fig. 27, the result being that the tool,
taking a cut on the smaller shalt equal in depth to that
taken by the tool on the larger one, may have a higher rate
of cutting speed without sustaining any more force frim the
cut, the difference in th? resistance of the metal to the tools
beirg equalized by the increased speed of thesmaller shaft.

These conditions are reversed in the case of boring, the

Kq.24.

FH[:—? 3.

metal, being cut in a small hole being better supportei by
the metal behind it than is the case in a larger hole or bore.
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This is overcome by placing the cut'ing edge of the tool be-

low the c-nter of the work, as shown in Figs. 28 and 29,

the circular lines, @ and B, representing the cut, C being the

tool in both cases. But in a large bore, the effect is not o

seriously encountered, because of the nearer approach of

thecircle to thestraightline, as shown in Fig. 30. The cir-
. cularlines, @ snd B, represent the cut,

F1cr3(). and Cis the tool.
/ 47
13

On heavy work it is specially desirable
to have the tool stand a lorg time with-
out being taken out to grind, for the fol-
lowing reasons: 1. It takes longer to
etop and start the lathe, and to take out
and replace the tool. 2. It takes longer
to readjust the tool to itscut. 3. [ttakes
more time to put the feed motion into
gear again. 4. The feed motion is very
slow to travel the tvol up and into its
cut, and to take up its play or lost mo-
tion. J. Lastly, the tool should take a
great many more feet of cut, at one grinding, than is the
cage with a tool for small work.

A tool used on work 5 inches diameter (the lathe making
20revolutions to feed the tool one inch) would perform 314 feet
of cutting in traveling a foot, the lathe having, of course,
performed 240 revolutions ; while one used on work 10 feet
in diameter (with the same ratio of rpeed) will have per-
formed 3814 feet of cutting when the tool has traveled half
an inch, and the lathe made 10 revolutions only. In prac-
tice, however, the feed for larger work is increased in a far
greater ratio than the cutting speed is diminished, as com-
pared with small work; buiin all casestheold axiom and
poetical couplet holds good :

‘A quick feed

and slow speed,”
as the most expeditious for cutting off a quantity of metal,
and, in the care of cast iron, for finishing it also.

A positive or constant rate of cutting epeed for large
work cannot be given, because the hardness of the metal,
the liability of the work to spring in consequence of its
shape, the distance of the point of the tool from the tool
post, and other causes already explained, may r<nder a de-
viation necessary, but the following are the approximate
speeds and feeds:

W rought iron of about 12 inches diameter: Heavy rough-
ing cuts, 18 feet of cut per minute; and feed, 27 revolutions
of lathe per inch of tool travel. Finishing cuts, 20 feet per
minute. Feed, £0 revolat'ons per inch of 1ool travel.

Cast iron of about 12 inches diameter: Heavy roughing
cuts, 25 feet per minute. Feed, 22 revolutions per inch of
tool travel. Finirhing cuts, 25 feet per minute. Feed, 8 re-
volutions perinch of tool travel.

Cast iron, 10 feet diameter: Roughing cuts, 15 feet per

minute, Feed, 20 revolutions p¢rinchotf tool travel Finish-
ing cuts, 19 feet per minute. Feed, 4 revolutions per inch of
tool travel.

But these data in no wiseapply to tnols held far out from
the tool post, nor to cutting toolsused in a boring bar,con-
cerning which latter too much depends upon the relative size
of the bar to the bole to be bored, and upon the solidi'y of
the lathe or machine driving the bar, to pexmit of any data
being given.

Brass of srall diameter may be turned at a cutting speed
of 420 feet p¢r minute, with 8 feed of 25 revolutions of the
lathe per inch of tool travel, and work of 18inches dismeter
al a cutting epeced of 150 feet per minute, with a feed of 36
revolutions of the lathe to an inch of tool travel. The dis-
crerancy in the feet of cut per minute arises from the causes
explained in Figs. 26 and 27.

—_— - o i ——————
Telegraphic Crows.

At a recent session of the Asiatic Society, Mr. L. Schwen-
dler showed a crow’s nest, made of pieces of telegraph wire,
twisted together in a most ingenious and knowing manner.
He said that lately such nests had been frequently found,
and that the crows often relected telegrapb posts, between
which and the telegraph wires they built those wire nests,
causing what are known as ‘‘ earth *’ and ¢ contact,” and in-
terfering with communication. Crows, however, were by
no means the oniy animals interfering, by their domestic ar-
rangements, with overland telergrapby. Wasps build their
mud nests in tho porcelain ineulators, causing, in rain and
dew, leakage from the wire to the ground. Birds of prey
frequently dropped dead fish and other offal upon the wires,
causing contact. These were all frequent fources of tempo-
rary interference with telegraphic communuication upon over-
land lines, and they, combined with many other facts not
necessary to mention, seemed to show that it would be a
very great advantage to use subterranean telegraphs instead
of overland lines.

PAsiGrRAPHY.—Pasigraphy is the name of a new system
of writing by numbers, which, it is arserted, may be used
univereally, and thus obviate the d-fficulty of communica-
tion between nations of different languages. Dr. Anton
Bachmaier, of Munich, is the inventor. A conference of
gentlemen of various nationalities was held in London, not
long ago, to promote the undertakirg, and the result is said
to have been of an encouraging character.

Py
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THE ST LouIls BRIDGE has a total length of 4,462 feet, as
follows: From Third street to the building line on tbe levee,
930 feet ; thence to building line in East St. Liouis, 2,107 feet ;
thence to commencement of the eastern approach on the
dyke, 1,425 feet. This approach is 2,000 feet in length,
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IMPROVED SEWING MACHINE MOTOR,

Domestic motors, unless they present the three elements
of safety, simplicity, and cheapness, stand littls chance of
gainiog popular favor, We are inclined to believe the same
is true of apparatus which, apparently filling the above con-
ditions, is nevertheless of a natureiatrinsically against which
prejadice exists. Thus, we doubt if any woman would
charge herself with the care of a boiler and steam engine,
bhowever emall ite dimensions, or would un-
dertake to menage the battery of an electro-
magnetic machine; the oneshe has connected
in her mind with explosions and similar ca-
sualties, while nf the other the average fe-
male is, a8 a rule, totally ignorant, and hence
timorous. Every wowan, however, has some
idea of clockwosk—knows that it ruus when
wound up, and is not liable to sudden freaks
in the way of burating and giviog dieagreea-
ble shocks; and cousequently, if she ficds
she can drive ber machine for some time by
turning an exaggerated clock key a few revo-
lutions, the chauces are that she will do so
rather than tire herself over the treadle, sim-
ply because, in the ca3e of clockwork she is
familiar with the power shedrals with, wbile
in the case of steam or electricity ehe is rot.

The inven‘or of the device illuscrated in
the annexed engravings has produced an ar-
ravgement of spring mechanism for actuating
sewivg machiner, which, judging from a re-
cont inepection of its opera’ion, is capableof
giving excellent results. Every omne, it is
presume¢d, is reasopably familiar with the
general principles of such spparatue, and
bevce an allusion to them is not needed, nor
is it deemed neceseary here toenter minute-
ly into the irter-ngagement of the variovs
transwitt'ng wheels. Saffice it to state that
the conuvect’on between the parts is «imple,
and readi'y understoud from a glance at the
device iteelf. The pointato whichattention
is especially directed are the mode of insur-
ing an equal atd uniform power during the
en'ire period that the spring is unwinding,
and the brake mechanism by which the mo-
tiou is controlled.

To insure the best application of power
throughout, the inventor has recourse to an
arrangem-nt very similar to the ordivary fu-
zee. Oa the epring shaft, A, Fig. 8, is a cy-
linder to the periphery of which a chain
is at.ached. The latter is also secured tothe
larger portion of the spirally grooved drum,
B, ro that the motion thereby t¥ancmitted to
said drum rola‘es the large cug wheel, C,
and theuce passes to the other mechanism,
and finally, tothe belt pulley of the macbline.
The windivg is done by a winch applied to
the shafr, D, Fig. 1, with the pinion on which
and also with the main wheel, C, an idle
wheel, E, may be slipped into and out of gear
(by a longitudical motion of its ehaft in its
bearings) at will. By this means not only is
the powerful coiled spring, representcd at the
rignt of Fig 1, wound, but the chain tightly
wrapoad in the grooves of the drum, B, Fig.
3. It will be noticed tbat, durivg the first
tu -ns of the winding, whichrequire but little power, the chain
winde about the larger portion of the drum, B, between
which and the diameterof the driving wheel, C, there is less
differsnce of leverags; but toward the end, when much more
power is needed to finish the work, a greater leverage is af-
forded tbrough the drcrease in diameter of the portion of the
drum op which the chain then wirds. When the spring be-
gins to unwind, and suv to dtive the mechanism, the exact
converse of the above takes place. The power, at first strong,
is applied to the smaller portion of the driving drum, and
tben, as it d'mivishes, its po'nt of application gradually
changes so as to work with proportionally increased lever
age. Toe drum being properly shaped, the result is to cause
strong power to act upon short levere, and light power on
long levers, effecting a uniform transmission of force. The
same end may be reached by replaciog the cylinder with
another covical drum.

The brake mechanism is represented in Fig. 2. F is a flat
elastic bar, to which is attached a cusbion, G, which acts as
a Lrake ehoe aga‘nst the fly wheel, H. To the outer end of
the bar, ¥, is secured a rod which passes up through the ta-
ble, and ends ab>ve ia a button, I. By raising the latter, the
cughion is removed from the fly wheel aud the works allowed
toopera‘e; by lawering the button, the brakeisagainapplied,
and stoppage results. A brake at J presses upon the belt
wheel shaft, and is held down upon the latter by the pressure
of the fsot upon tha bar, K, under the table. By increasing
the pressure, and constquently the friction of brake.J, the
machine i3 caused to travel more slowly ;and by relaxing the
same altogether, full speed ia permitted.

Satlicient b:iog now said to cinvey an idea of the con
straction of the device, we may state that its general appear-
an e i3 excellently shown in Fig. 1. It may be app’ied toapy
machine, r:quiriog no other mndification of ihe latter than
the replacing of the table, i of ordinary size, by a larger
ona. T ght turos of the crank—which, owing to the inter.
position of the idle wheel, are made in direction from the
operator—sutfics to wind the spring and set the machine in
operation at full speed, estlmated at about 720 stitches per
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minute for twenty mivutes. This, though very much faster
than is ever necessitated in actual practice, was accomplished
several times in our presence, the needle in one instance
pierciog many thicknesses of muslin or linen. Probably

once in every balf hour would be all the winding required
for continuous work, and this, as we have absve explained,
is an operation of little difficulty, done in a very few seconds,
and controlled by the ratchet wheel and pawl shown in Fig. 2.

[AvuGusT 1, 1874.

Music by Telegraph.

Mr. Elisha Gray, of Chicago, a gentleman well known as
an inventor and manufasturer of telegraphic apparatue, bas
perfected an instrument by which, says the Journal of the
Telegraph, sounds prcduced at obe end of a wire can be
conveyed to the other end by electricity, over circuits of
great length. It has, says the Journal, already been tested
upon the wires of the Western Uvion Telegraph Company
over a circuit of 2,400 miles, with the most
satisfactory results. Tunes, played upon the
keyboard of the tranemitting portion of the
apparatue, were distinctly audible and un-
mistakably reproduced, note for note, at the
distant end of this long circuit.

The apparatus has been named by Mr.
Gray the telephone. The transmitting ap-
paratus coosists of a keyboard bhaving a
number of electro-magnets correeponding
with the pumber of keys on the board, to
which are attached vibrativg tongues or
reeds, tuned to a musical scale. Any one
of these tongues can be separately set in
motion by depressing the key corresponding
to it. T'o this trapnswitting instrument the
conducting wire is attached, the other end
being attached to the receiving apparatus,
whicb may be apything that is sonorous so
long as it is in some degree a conductor of

YOUNG'S SEWING MACHINE MOTOR.

The invention appears to us to be a successful application
of simple and, certainly, not expensive mechaniem, to a
muchneeded end. Women’s work upon the treadle is none of
the lightest, and, while always temporarily fatiguing, rome-
times results in permanent pbysical suffering. This, added
to the fact that the sewing machine is one of the most im-

portant, if not the first, of modern housekold gods, should
beepeak careful examination fer the device,

Patented by Mr. William Young, July 8, 1878. For fur-
ther partiealars address C. T. Crawford, 42 Franklin street,
Baltimore, Md
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electricity. A violin, with a thin strip of
metal stretched between the strings at a
point where the bridge of the instrument is
ordioarily placed, will, on receiving the
sound transaitted tbrough the corducting
wire from the piano, give out a tune very
similar in quality to that of an ordinary vi
olin.

——eoo——
Preservation of Iron Ships.

A few weeks ago (22d of May) we sum-
marized the instructions issued by the Ad-
miralty relative to the presexvation of boil-
ers by the placing of unelaked lime in those
boilers which could be kept empty, ard, in
those cases where they were liable to lesk-
age from the sea, by fi liog them with a so-
lution of limein sea water. The result of
the experimental application of the solution
of lime has been sn satisfactory tbat its uce
is to be extended to iron and comporite
ships, under the circumetances deecribed in
the following circular, No. 36 of 1874, lately
issued by the Admiralty: ‘ Experiments
having shown tbat the destructive action of
bilge water on the iron frames, etc., of iron
and of composite vessels may be reduced
or altogether obviated by the use of lime,
my Lords Commissioners of the Admiralty
are pleased to direct that in all cases where
it may be found impossible to dry out com-
pletely avy of tho compartments, bilges, or
winge, in order to coat them with compoai-
tion paint, or cement, as prescribed by cir-
culars 28 of 1872, 22 of 1873, and 31 of
1874, lime well slaked is to be placed in the
water contained in such places. As un-
slaked lime would ivjure coatirgs of com-
positiop, paint, or cement, care is to be ta-
ken that the limo used is thoroughly slaked.”—Engineering.

The Sczaroch.

The Rusesians have lately adopted a new shell which, ac-
cording to recent experiments, seems to be a formidable
projectile, It is well known that with the ordinary elonga-
ted bolt a ricochet fire cannot be maintained ; and as this
species of firing is very effective against masses of trocpe,
the logs is & matter of considerable moment. The eczaroch,
for such is the name of the new proj-ctile, is either a per-
cussion or timeshell and a shot,the Jatter of which riccchets
beyond the point of explosion of the bursting charge. The
shell portion is a simple iron cylindeér, to one end of which
is secured, by a thin sheet of lead, a spherical shot.

On leaving the gun the combined prrjectile acts like an
ordinary elongated shell ; but as soon as the exploeion of the
charge takes place,the cylinder of course flies in pieces, while
the shot,impelled by the additional velocity and by reason of
its form, ricochets for hundreds of feet ahead. In firing at
batteries, the double effect of this proj-ctile comes into ex-
cellent use, as the shell might be exploded among tbe guns,
while the ball would strike far in the rear among the re-
serve troops; or while the shell might burst in the front
rank of an advancing column, the ball would continue plow-
ing its way through several surceeding ranks.

Another Dam Dlsaster.

The bursting of the Mill River reservoir has been very
closely followed by the breaking of another dam in Masea-
chusetts, thirty miles northwest of Springfield and on the
live of the Boston and Albavy Raiload. Twelve bridges,
four manufactories, and several dwellings, valued at about
balf a million dollars, were destroyed, beeide the vegetation
in the path of the flood being geverally devastated. Happily
no lives were lost, warning being given in time.

From all accounts, the casualty was due to the impert-ct
construction of the reservoirs, which appear to have bren
mere mud bapks built some forty years ago. The recent
heavy rains probably proved too much for ihe sustaining
power of the sol), and hence the barriers gave way.
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THE SUNDRIDGE PARK OONSERVATORY, ENGLAND,

Oar illustration represents oune of the most beautiful of
English conservatories, that of Sundridge Park, Kent. The
house is 100 feet in length by nearly 40 feet wide, and 85
feet in hight, and is constructed almost entirely of iron and
glass having perpendicular sides and a curvilinear lanthorn-
shaped roof, of pieasing proportions, supported on light
jron work pillars, which also serve as supports for rare
gracefal climbers. The present engraving, says the Garden,
beautiful a8 it is, gives but a very faint idea of the interior,
which would require at least half a dozen such views to do
it fall justice.

The central portion of the house is laid out in beds, in
which palms, ferns, cy-
cads, camelias, and oth-
er rare exotics luxuri-
ate with something of
their pative vigor.
Around the sides, sub-
stantial stone benches
have been erected for
smaller decorative
plants in pote, and be-
neath these the hot
water pipes are placed
and concealed from
view by a neat and or-
namental cast iron gra-
ting. The hot water
apparatus is of the la.
test and most approved
kind, while the genial
temperature main-
tained is amply suffi-
cient for the choice
blooming orchids and
stove plants, which are
grown for the purpose
of decoration in ranges
of p'ant houses to the
rear of the conservato-
ry. A notable feature
is a pair of lean-to cur-
vilinear roofed houses
behind the conservato-
ry, and connected with
that structure by doors
opesing intoan alcove,
very tastefully decora-
ted with virgin cork,
and planted with or-
chids, 6lmy ferns, and
other choice exotics,
the effect of which is
considerably hightened
by alargemirror wtich
extends the whole
length of the alcove
behind. These very
agreeable adjuncts to
the conrervatory are
very tastefully and sys-
tematically arranged
in the natural style
and planted out with
ferns, orchids, and
choice foliage plants,
all of which luxuriate
in the most vigorous
manner possible. The
doorways are fringed
with masses of virgin
cork, over which lygo-
diums, ficus stipulata,
fresh green selaginel-
las, begonias, and
bright veined eranthe-
mums ramble in rich
profusion, and with a
vigor only attainable
by planting them out
in good fresh soil with
ample room to extend
themselves in all direc-
tions. Conservatories,
arranged in the natural
style, and baving the finest specimens planted out, are spe-
cially to be recommended, as they are not only effective, but
much less trouble is entailed on the gardener than when
pots or tubs are employed.

THE BRITISH INTERNATIONAL EXHIBITIONS,

The series of eplendid International Exhibitions inaugu-
rated by the British Government, and carried out with so
much effect in London by Her Majesty’s Commissioners, are

to be brought to a close with the termination of the present.

year. These exhibitions were intended to extend over a
period of several years, a new exhibition being opened each
year with some special characteristic to render it prominent
or attractiva. But the world appears to have become sur-
feited with exhibitions, and even the British Government is
unable to induce the people to attend or take interest in
them. This may in part explain the apathy of our own peo-
ple in respect to the approaching Ceatennial Exhibition at
Philadelphis. The people are tired of such shows; they are
regarded in the popular mind as tame, insipid, and nothing

but advertisements after all. This is a very incorrect no-
tion, especially when we consider the remarkably excellent
and in some respects wonderful collections of industries and
objects that have been brought together at these British In-
ternational Exhibitions. We have heretofore described some
of the branches of the present exhibition, and now give the
following from The Engineer :

If there is a lively place in the whole exhibition, it is the
French annexe, If anything could have turned the scale in

favor of the exhibition, it would have been the foreign ele-
ment, especially the French. India, which is part of our own
empire, is worth a good deal; but France is especially valu-
able for exhibition purposes. Whatever the Frenchman

Sommerard is the inepector-general. In the arcade near the
French garden are shown some fine specimens of ornamental
screenwork cut out of metal by the steam sawing machine
at the mills of Delong & Company.

The ingenuity of the French is shown in the mechanical
singing birds of M. Bontems and the marvelous watches of
M. Haas, Some of these watches wind up by the mere
process of opening and shutting the outer case. One watch
gives the day of the week and the date, besides showing the
phases of the moon, striking the hours and quarters, and
marking time to the sixth of a second. Another watch
strikes hours, quarters, and minutes. In the mechanical
gection of the exhibition the Siebe Gorman diving apparatus

was brought into
working order a few
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touches he seems to adorn. Going into the French annexe,
we are struck with the beauty of the engineering models.
The very sewage apparatus bas an air of elegance. The
wood is polished beech. the metal is the finest brass, and
everything has the finish of decorative work. There may be
a lack of faithfulness and reality in all this brilliancy, but
doubtless the construction is correct. These, and other mod-
els, are ment by the Municipal Council of Paris, and are
further elucidated by admirable photographs and drawings
suepended on the adjacent walls. Models of waterworks,
bridges, and other structures, are all very good. There is
likewise a steam roller and a diagonal sweeping machine,
In apother division of the annexe we meet with some splen-
did models of educational institutions, so perfect that noth.
ing is wanting bat the actual ‘‘flesh and blood.” The rooms
are there;all duly fitted up, and everything laid open to view
by the substitation of glass for woodwork and masonry. Up-
stairs in the art gallery of the exhibition we meet with
architectural drawings lent by the Commission which has

charge of historical monuments in France, of which M. du
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weeks back, and the
operations of the
diver in the raised
tank with its glass
panels are of general
interest. Close at
hand Messrs. Chance
Brothers & Co., of
Birmingham, have
erected their dioptric
holophotal revolving
light—of the first or-
der—a splendid ex-
ample of mechauical
engineering. As we
bave before stated,
this is intended for
the South Stack
Lighthouse,  Holy-
head, and has only
just been made.

Cut short at the
end of its first Olym-
piad, the exhibition
sees its programme
shorn of its fair pro-
portions. In 1875 we
were to have woven,
spun, and felted fab-
rics, in relation to
printing and dyeing.
At the same time we
were to bave had a
display of borological
ipstruments, braes
and copper manufac-
tures, and all that
relates to water sup-
ply. In 1876 there
was to have been a
collection of works in
precious metals and
their imitations, to-
gether with philoso-
phical  instruments
and agricultural ma-
chinery. The plan
for 1877 was poor,
consisting of furni-
ture and upholstery,
‘“health  manufac-
tures,” and machine
tools. The list for
1878 looked better,
including glass, tap-
estry, military engi-
neering, naval archi-
tecture, and lighting
by all methods. Iron
was to be the leading
feature in 1879, while
1830 was to be famous
for chemistry and ar-
ticles of clothing,
supplemented by sew-
ing machines and
railway plant—adroll
assortment,confound-
ing our ideas of the
druggist and the dra-
per with the general
liveliness of a railway station. Mapy persons still think
that there is something in this annual International Exhibi-
tion scheme which ought to be taken up snd carried out.
We are not, we confess, of the pumber. We trust that the
present failure may be looked upon as final, and tlat, if we
have not seen the last of Internatisnal Exhibitions else-
where, they may at least be regarded as defunct at South
Kensington.

Rallway up the Volcano of Vesuvius,

The plans of the line which is to ascend Mount Veeuvius
sre now complete. The roate will be 16 1 miles in length.
Tbe grades are 20 and 35 per hundred, and the road termi.
irates at a few feet from the crater. There will ba one sta.
nou, protected by a sort of break lava, which will divert the
flow, in case of eruption, away from the building and rails.
The road is so laid out as to be naturally sheltered at every
polnt, except for a distaunce of about 60 feet.

TrE Revue Industrielle states that apples may be pre-
served in perfect condition by packing them in dry plaster.




72

Scientific dmevican,

o —————————————————————————
HYDROPHOBIA—PRACTICAL SUGGESTIONS FORIITS
PREVENTION AND CURE.

At a recent meeting of the New York Neurological Socie-
ty, which was largely attended by prominent physicians and
surgeons of this city, Dr. Hommond made an address in
which many interesting facts and experiences pertaining to
the dreadful malady of hydrophobia were presented. He
also produced diagrams of highly magnified sections of the
brain, spinal cord, and pneumogasiric and other nerves, of
McCormick, the expressman, taken soon after his death here
from this disease. All of the parts exhibited showed a
deficiency of cell structure, and it was evident thai a stri-
king change from the normal condition had taken place. The
gray watter had passed into a state of fatty degeneration,
mainly in the form of oilglobules. 'This discovery was con-
sidered important, as indicating the particular members of
the system that were affected and the changes therein, con-
gestion of rome of the parts being especially shown as a
primary condition. The knowledge gained might assist the
physician in future treatment of the disease.

Among preventives, Dr. Hammond thinks that the cutting
out of the wounded parts is the best, and that it will be ef-
fectual if done at any time prior to the development of the
symptoms of the disease, although the sooner it is dene af.
ter the bite the better. He had performed this operation of
excision some thirty or fer:y times, upon persons supposed
to have been bitten by mad dcgs, and in no case has hydro-
phobia ensued.

“In regard to the treatment,” Dr. Hammond obaerves,
“ there 18 not much to say; but I have one or two ideas about
it which I would like to mention to the Society. I am inclined
to think that the most effectual method of treatment would
be the persistentapplization of the primary galvanic current.
I would put one pole to the patient’'s head and the other to
his foot, and make the current flow continuously all the time
while the diceate lasted. In one case reported by Mr. Schi-
vadi, he by that means maintained the life of the patient for
seven days, a very long time for the disease to last, and then
the patient died without any hydrophobic symptoms, seem-
ing to die purely from exhaustion. Recollect that means
has not been used suecessfully in but two cases. Schivadi
used it in some former case, but there was such a negleet
about the application of it that it was not effectually carried
out, and so that patient died with hydrophobia fully devel-
oped. There are dozens of ways in which galvanism can be
applied ; but which one will be more effec.ual than othersor
wkat the effect will be, we cannot definitely say until we have

FILING THE TEETH OF THE DOG.

more ex.perience upon the subject. There is some ground,
likewise, for thinking that, in the application of the primary
galvanic current in that manner, we have one of the most if
not the most effectual means of treating disease known to us.
And then, in addition, I would apply ice to the spinal cord
and to the whole length of the spine, and keep the patient
immersed in it, you may say, the whole time. I have used
ice quite exteunsively in the treatment of tetanus four times
in this city. In one case in particular, in which I was in
consultation with Dr. Lewis Smith, the ice was kept at the
spinal cord during the whole course of the disease, and the
patient got well. Another case, induced by a wound, like

wise in this city, in the person of an emiment mausieian, I
treated in the same way—with ice—and he recovered. And
I am inclined to tuink that in ice we have another very effec

tual means of treating hydrophobia, which I would feel dis-
posed to rely upon; but I should say galvanism more than
anything else. As 1egards the administration of internal
remedier, I have nothing to say. Those cases in which they
are reported as being successfully used, rely upon it are not
authentic cases of hydrophobia.”

Dr. Hammond then presented reerolutioms, which were
adopted by the Society, against the muzzling of dogs, 1n favor
of killing all vagrant dogs, and aleo the following :

Resolved : That in the opinion of this Society the most effee
tual means of preventing the origination and spread of hy-
drorhobia is by the imposition of a tax upon all dogs kept
for use or pleasure ; requiring the canine teeth or fangs and
the incisor teeth to be blunted, as proposed and effected by
Bourrel, and the destruction, under proper regulations and
by duly authorized persons, of all dogs not licensed, or
which may be found with the teeth unblunted.

In the absence of any legal enactment, the New York
Neurological Society recommends to all owners of dogs to
have the teeth of the animals blanted in the following man-

ner, &8 detailed by Fleming in his ** Treatise on Rabies and
Hydrophobia” : ““ The operation is a simple one. For a large
dog, twe assistants are necesssry; for a small animal, only
one. The creature is seated on a table, a gag is fixed in the
mouth bet ween the molar teeth by a band passed behind the
neck; another band or piece of wide tape fastened around
the muzzle at the back of the gag prevents any movement
of the jaws. To blunt the incisor teeth a file is used, and to
expedite the operation the longer canine teeth or fangs are
shortened by sharp nippers and then smoothly round-d by
the file. The gag, of course, must be proportioned in thick-
ness and length to the size of the animal.”

Dr. Hammond then placed a dog in view of the audience
on which the operation of blunting the teeth had been per-
formed. The Doctor said: ¢ You will see how 1mpossible it,
i8 for him to bite so as to break the skin even—it is utterly
out of the question. This is the manner in which it is
done: Place this stick between the molar teeth of the dog.
and keep the stick in position by a cord attached to both ends
of it. Then while the stick is in his mouth, and & cord
placed so as to prevent his opening his mouth any wider,
thig operation could be done within eight minutes. When
the operatiom of filing is performed he cannot bite, and he is
not injured in the siightest degree forany purposes. He can
do just as well us ever. He does not use his canine teeth to
tear his food, and there is no reason why the operation should
not be performed upon him, and it makes him altog-ther a
more useful portion of society. We have performed various
operations on animals to make them subservient to our uses,
and there is no reason why this operation should not be made
obligatory upon all owners of dogs.”

P
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THEREare 5,000 miles of telegraph line in Mexico, accord -
ing to the latest official returns. Of the total, the govern-
mentowns about half, and the balance is in course of con-
struction or is controlled by States and private companies.

A CORRESPONDENT, Mr. D. B. Snow, of South Lancaster,
Mass., reports the appaarance of a perfect lunar rainbow at
that place on the evening of June 29. Naturally the colers
were not so vivid as those of a solar rainbow,but the arc was
complete.

Tae ST. LoUls UNDERGROUND RAILWAY TUNNEL is 4,800
feet in length, and extends from the great bridge to Poplar
street.

A LARGE portion of the rails on the Great Western Rail-
way, England, were lately reduced from the broad to the
narrow gage, of 4 feet 84 inches. Two thousand men did
it in eighteen hours.

M. F. pE CANDOLLES has been elected Associate Member
of the French Acudemy of B:ences in place of Profeseor
Agassiz. M. Candolles is a Bwis naturalist of considerabl-
reputatien,

THERE is to be an International Geographical Congress
held in Paris in the spring of 1875. A eommittee is now at
work, arranging details and classifying the various subjects
to be considered.

THE Chicago Railway Review appears in a new dress, en
larged in size, and full of interesting railway information.
It is one of the best periodicals in the country.

HOW SHALL I INTRODUCE MY INVENTION:?

This inquiry comes to us from all over the land. Our answer is: Adopt
suchmeans as every good business man uses in selling'his merchandise or
Make your inventicn known,andif it pos-
Advertise what you have for

in establishing any business.
sesses any merit, somebody will want 1t.
saleinsuch papers as circulate among the largest class of persons likely to
be interested in the article. Sendillustratedcircularsdescribing the merits
of the machine or implement to manufacturers and dealers in the special
article, all over the country. The names and addresses of persons in dif-
ferent trades may be obtained from State directories or commercial regis-
ters. If the invention is meritorious, and 1f with its utility it possesses
novelty and is attractive to the eye, somuch the more likely it is to find a
purchaser. Inventors, patentees, and constructors of new and useful
machines, implements, and contrivances of novelty can have thelr' inven-
tions illustrated and described in the columns of the SBOIENTIFIO AMERI-
oAN. Oivil and mechanical engineering enterprises,such as bridges, docks,
foundries, rolling mills, architecture, and new industrial enterprises of all
kinds possessing interest can find a place in these columns. The publish-
ers are prepared to execute {llustrations, inthe best style of the engrav-
ing art, for this paper only. They may be copled from good photogiaphs
or well executed drawings, and artists will be sent to any part of the coun-
try to make the necessary sketches. The furnishing of photographs
drawings,or mnodels {8 the least expensive,and we recommend that course
a8 preferable. The examination of elther enables us to determine:f it is
a subject we would like to publish, and to state the cost of engraving in
advance of its execution, 8o that parties may decline the conditions with-
out incurring much expense. The advantage to manufacturers, patentees,
and contractors of having their machines, inventions, or engineering
works {llustrated in a paper of such large circulation as the SCIENTIFIO
AMERICAN {8 obvious. Every issue now exceeds 42,000 and will soon reach
50,000, and the extent of its circulation is limited by no boundary. Tuere
is not a country or a large city om'the face of the globe where the paper
does not circulate. We have the best authority for stating that some of
the largest orders for machinery and patented articles from abroad have
come tO our manufacturers throagh the medium of the SCIENTIFIO
AMERICAN, the parties ordering having seen the article illustrated or
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DECISIONS OF THE COURTS.

United States Circuit Court---Southerm District of
New York.
PATENT WATCHMAN'S TIME DETECTOR.—JACOB E. BUERK ¢S. WILLIAM
IMHAUSER et al.

WOODRUFF, Circuit Judge:

L have re-examined the decision beretofore made by me in Buerk vs.
Valentine (9Blatchf., 479), 80 far as it bears upon the contest in this suit.
In that case, the patents and pstented devices, including the patent for
the Infrivgement of which this suit is broughr,are fully described. The ad-
ditional evidence here introduced does not alrer my conviction that the
inveontion now in question, and secured to the complainant by his patent
of June 5, 1865, was not anticipated by any of the devices to which the
evidence relates; nor by John Buerk,upon whose invention that of the
complainant was an improvement.

Is the defendants’ detector an infringement? [ think it is. The only
difterence between it and the complainant’s detertoris that instead of forc-
ing points upward to perforate, the defendants force the paper downward
upon auod to receive an impression from stationary projections from the
surtace below. Bothindentthe dial upward ; onemakes a perforation, the
other an upward indentation. Ido not think an inventor can bexrobbed of
the frutts of his fnvention by such a variation, when the whole structure
of his machine 18 In other respects the game,

Without deeming 1t neceseary to discuss the subject more minutely or
fully, my conclusion {8 that the complainant’s patent 18 valid, and that
the defendants infringe it. -

T.et a decree be entered for the complainant awarding an ibjunction,
directing an account, etc.

|J. Van Santroord,for complainant.

Kelter & Blake, for defendants.]

PATENT SUBMARINKEDRILLING APPARATUS.—CAMMEYER AND SAMUEL LEWIS8
¢3. NEWTON et al.
|1n equity.—Before Blatchford, Judge.—Decided June 10, 1874.]
Blatchford, Judge :

This suit 18 brought on letters patent granted July 28, 1868, to Willlam
H. Cammvyer,as assignee of Samuel_Lewlis, as inventor, for an “Improved
Portable and Adjustable Still Warer Dam.’”” The spec'fication states that
theinveutionis an *improved portableand adjustable dam for the purpose
of producing still water in which to operate for the blisting and removal
of obstruction® in rivers and other water courses, etc.”

The answer of Genersl Newton denies the {nfringement alleged, and
averstbat, during the year138:9, he invented an apparatus for use as a cats-
som,cofferdam, and diving bell,in ¢xcavating and taking out rock in the
harbor of New Yorx; that 1t was constricted by and at the expense of the
Untted States, and has 8ince becn used exclusively by the United States in
the prosccution of the work undertaken by the Unitéd States, of improving
the harborof New York; that Genera]l Newton, being an officer of the
Unlted States and a lleutenant colone) of engineers in the army of the
United States, has been heretofore assigned 10 thedutyof directing the
said improvement of the harbor of New York,and, in pursuance of his
aforesald du'y,and acting forthe United States, has used the aforesaid
apparatus: that the other defendants, during sll the time they, oreither of
them, have bad any cornection with the use of the said apparatus, have
been employed and paid by the United States,and have acted in connec-
tion therewith solely as employees and agents of the Unired States; that
nelther he nor uny of the defendants have derived anyprofit oremolnment
from the construction or use of said apparatus; that 1n the year 1867, in
Boston barbor, Massacbhurette, one George W. Townsend put in operation
a method of arillingand blasting rock under water in a rapid tide way,
using therefor a drilling platform,rupported by anchors and adjustan{e
legs,combined with a boat and a system of windlasses,anchors,and chains,
together with suitable machinery, by means of which a system of drills
mlzn{ beoperated,substantially llke the apparatus claimed by the plain-
tiffs;tnat the apoaratus and dam claimed to have been invented by Lewis
was not in fact the invention of Lewis.but the eame had heen invented and
described by thedefendant Newion prior to {tsinvention by Lew s; that such
invention and a description tnereof were print.d and pubnshed fo 8 lecter
from the Secretary of War of the Untted States to the House of Reoregen-
tatives in the Cong.ess of the Unired States, dated Washiugton, February
11, 1867, cooraininga report made by the defendant Newtob. which gave &
fulland compiete description of said machineso invented by the defend-
an* Newton,together with the mode of constructing and us{ng the eame
whiclh said letter and report were, on the 14th of Fcbruary, 1567, ordered
hy said House of Represeuta ives to be printed, and were printed ard pub-
li-hed at Washington, and are known as Executive Document No. 90,House
of Representarives, second session Thirty-ninth Congress; that the eald
Lewis u1 justlyand surrepiitiously obtained a pateat for the said appara-
tus, whiclL, was in fact Invented by sala Newton, who was using reasonable
diligence 1n adapting and perfecting the same.

Lewis testifies 1hat,bavingresd General Newton’s reports from time to
time, particularly tue one of 1867, setting forth the aifficulties of accom-
piishing anything in subinarine drillitg in srrong cur:ents, he turtied his
sttention t0 invedting a machine for that purpuse. The patent susd on
was taken out July 28, 1868. It discards the ldea of & rigid plattorm sup-
ported from the rock to hold the arill tubes, but adopts the idea of a dam
1n 8ections susnended permsnently from a float,and attaches the drill
tubestothe dam [t 18 in direct antagontsm to the idess d- velopea by
Geueral Newton. He proposedto work froin the rock tn crilling, so as to
work as ondry land. Lewls proposed to work from a flout 'n aril ing.
Newton Proposrd touseadam merely to protertdivers in removing piasted
pleces of rock, and for this purpose a dam 1n fl-xible sectiont. de€p enough
to lie on the bottom, could well De susprnded pers-acentis from a flyat,

Lewis proposed tosuspenda sectional dam from a fluat, and »flix the drill
tubes to the dam, and subject the artiling to the contingencies of the
movemen's of the fl--at. .

The aliegations of the bill, 80 far as they asiert that General Newton
oroceeded in constructing hia apparatus in intentional 1mitatioo of Lewis’,
are not sustained etther a= to the { itention or 1mitution. General Newton
appears to have eonsidered Lewis’ plan, and to have deiiberately r¢ jected
1t,and to have proceevea on one direc'ly opposit-. The larter has proved
succeesful General Newton, 1n all be has done,lhatis complaned ot in
this suit.hasacted as an officer of the Gove-nment,in tts 8se v.ce,and for
its interests, judielously. carefully, and #ithout tat.ure. H~ has pot used
Lewis’ invention. He hss done nothing for his own profit. rhere 18
notbhing developed in the evicence to warra”t the suggestione coontained
ip one of the arguments suomitied on the part ¢f one of the plaintiffs that
General Newton puf forth asnare to entran the uawary by irvitivg Lewis
toinvent an apparatus ; chat beantounced to Lewis his intention o1 taking
and using any patenteo mvention whick 1t might suit bis purpose to use
in the worx ; rhat he did not intend to wasie anv sentimentality on nice
roints inrelation to the rights of patentee¢s, ro long as his owD purpoecs
were seived, or 10 allow any scrupler to interfere with bis taking otber
people’s property for the accomplishment of his own enas; thatthe 1n-
fringement compla'ned of was a matrer of d-liberate intention trom the
beginning ; that General Ncwion has been roobing a poor map ; and that
the court has never baa occasion to desl with & more unscrupulous, wan-
ton, and crue' infringement. Someideasare foundin Lew!s’ paent,which,
1f worked out yn such a manner ss to produce a succeesful pra::tical result
are valuable—a current bresker inclosing the wo:king driils, and drilf
guides near the rock affixed to the current breaker. But these ideas are 80
nampered in corsrruciion as to make the drill gu/des cepe' dent on the
boat. General Newten took uvp, as any invent r had a r'ght to co, the
comp'ete invention of Lewis, and, on examinine ¢, found that it pro-
ceeded on an eatirely wrong princtole,if designed to accomoli=h the re sult
of having a dam to act at tne same time a8 a current breaker and a fixed
support for drill gutdes neartbhe rock, and he organized it on a new princi-
ple. He tocK up the appsratus wbere Lewie lett {r,and discarded Lew1e®
arrengement. These views are sustainea by the cxpertstor the derenoants,
General Tower and Professor Pe: k, and by the other evidence in the case.

A decree will be entered. olemissine the bill with costs,

[ Qeorge @ifford and 2homas P. How, for the nlainnitfs.

Charies M. K eller and Henry E. Dav.es, for the defendarts.]

Becent gumimix and Soreign Latents.

Medical Compound for the Cure of Coughs, Colds, etc.

Henry M. Hoyt, Knight’s Landiog, Cal.—This invention consists ina
compound made of ingredients whose properties are peculiarly adapted to
reach the seat of disease in throatandlung complaints. In cases of colds
that had settled on the lungs, this compound has given relief in a few
days, loosening the matter and, in cases of consumption, the tubercles
from the lungs. It is stimulating and healing, enabling matter to be
thrown oft without severe fits of coughing or unusual exertion. More
over, 1t 18 entirely without opium or other stupefying ingredients, which
mere)y deaden the sensations and temporarily relieve the patient.

lmproved Railway Car.
Jobhn Coyne, Baltimore, Md.—This invention relates to modes of con-
structing the frames of railway cars that are to be rubber-covered on the
inside and outside, and consists in sheets of metal jointed together and
re-inforced at the bottom.
Improved Velocipede.

Moriz Nowak, Jeffersonville, N. Y.—This invention relates to impreve-
ments in velocipedes which are propelled by the action of the occupants,
and it consists of a carriage body or frame placed on wheels.and driven by
means of a pivoted foot board or treadle, which communicates motion by
a fly wheel,belts,and pulleys to the hind axle, while the front wheels serve
for steering the vehicle. Suitable devices for r¢tarding and arresting the
motion of the vehicle are applied in connection with the rame.

Improved Revolving Horse Hay Rake.

Clarence E. Peckbam, Columbia Cross Roads, Pa.—Levers are connected
by across bar, and to a platform is attached a loup to receive the opera-
tor’s foot, 80 that he can raise the said platform by lifting with one foot
while he presses against the cross bar with the other. By this construc-
tion, by rafeing the platform above a horlzontal position, bars will be
pressed cown upon therear ends of the pins, so as to raise the points of
the teeth; and by pressing the platform below a horizontal position, the
bars will be pressed down upon the forward ends of the pins, and the bars
will be raised from the rear ends of said pins, causing the forward ends ot
the rake teeth to catch upon the ground, revolving the rake and discharye
ng the collected hay.
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Improved Tumbler for Permutation Locks.

Henry W. Covert, New York city, assignor to Marvin’s Safe Company,
same place.—The general operation of this lock 1s similar to the combina-
tion locks now in use, that 1s, having a spindle, dial, and driving wheel,
with one or more revolving combination wheels. The changeable pin bas
a stem and two jaws, with an open slot between the jaws, which receives
the rim of the wheel. The stem fits into and fills the lower portion of the
slot in the wheel,and the jaws project on each side of the wheel, so thai
when one of these pins is placed in any one of the slots of the combinatlon
wheels, the first wheel will be revolved by a stationary pin in the driving
wheel, which pin will strike one of the jaws. The opposite jaw of this pin
in the flrst wheel will strike the pin in the next wheel,andrevolve that,and
soon for any nun:ber of wheels. This pin may be changed to any of the
slots, and the combination is altered by such change. By making these
pins with jaws projecting on each side of the combination wheels, those
wheels may be reversed, and by making the pins changeable the number
of combinations is greatly increased. The same 18 effected by changing
the pin from one slot to another, and by reversing the wheel.

Improved Drum.

Thomas Rawson, Willlamsburgh, N. Y.—A two pronged hook hooks over
the edge of a hoop, andin the shauk is formed a hole to recelve a screw,
which 18 swiveled to sald hook, and its end 18 squared cft to receive a key
for turning it. The screw passes through a screw hole in the body of a
bracket, t..e outer part of which projects upward at right angles to extend
along and rest against the ecrew. The inner end of the bracket passes in
through the shell of the drum, and 18 slightly bent to take hold of the edge
of thie lining, s0 as to be firmlysuppcrted. By this construction, by turning
the screw 1 one or the other direction, the drum may be strained to aoy
desired extent, or slackened, as may be desired.

[mproved Cultivator and Marker.

Amos Barker, Nebraska City, Neb.—The tongue 18 attached to the mid-
dle part of a curved bar, the end parts of which are horizontal, and carry
coupling blocks. The latter are secured in place by the ends of a curved
hrace. Small wheels revolve upon the journals of the axles, which are bent
twice at right angles, and the ends of which pass up through the forward
parts of the conuecting blocks, and are squared oft to receive the lever
blocks, the forward parts of which recelvehooksformed upon the forward
ends ofrods. The rods havehoiks upon theirrear ends, which enter holes
formed in the plow beams, 80 that the movement of the plow beams may
control the wheels. By suitableconstruction,by detaching the plow beams
and attaching two devices, four rows may be marked at a time.

Improeved Plow.

Michael Barry, Valparaiso, Ind.—The plow beam is extended to the rear-
ward, and {8 curved upward to form the landside handle. Upon the beam
8 the standard, the lower end of which is attached to the head. The for-
ward end of the head fits Into asocket formed upon the base of the share,
which share 18 kept in place without any other fastening. The moldboard
{8 curved, and the point {8 beveled oft and fits into a groove beneath the
check of the share, which holds it in place, prevents the said point from
wear, and allows it to scour readily. The heel of the plow is bolted to the
standard, and its rear part inclines upward, and 1s bolted to the handle.
The rear part of the heel has a lug formed upon {it, which {8 bolted to the
rear end of the head. The moldboard is secured in place by braces. One
brace 18 curved outward, and to its middle part 18 bolted the moldhoard.
The other brace 18 bent at a suitable angle, and 1its outer part {8 bolted to
the moldboard, and its inner part to the moldboard handle. The forward
end of the haudle i8 bolted to the standard and head by the same bolt that
secures sald parts to each other.

Improved Ore Separater.

Berman Schafer, Chicago, 111.—This invention relates to an improved
apparatus for use with blast and other furnaces in condensing, from the
fumes of certain metals, a8 gold, silver, and lead, the fine particles which
they otherwisecarry off. The fumes, etc.,enteringthrough pipes, vaporize
water, 8o that a tank is fllled with steam or vapor, which condenses the fine
particles of metal,and causes themtodropinto the lowerpartof theunk.
The fumes, etc., that enter through the pipes must pass beneath the lower
edge of partitions before they can enter the escape pipe;and as they are
entering the said escape pipe, they are exposed to the spray from a sprink-
ler, by which anyparticles thatmay have passed beneath the partitionsare
removed and caused to drop into the lower part of the tank. 1n somne con
venient part of the latter is formed a door, through which the solid par
cles from the bottom may be raked out.

Improved Hay Loader.

George W. Kidwell,Elwood, Ind.—A suitable carriage 18 made to receive
the lower end of a post, to the upper part of which a lever 18 pivoted.
Therear part of the latteris branched, and to therear ends of 1ts branches ig
hingeaa shaft,to which areattached the curved rake teeth. A base 18 se-
cured to the rake bead and hooked to the post to sustain the draft when
collecting the hay, By suitaple arrangement, by turninga crank and wind
ingarope upon a shaft,the forward end of the lever will be drawn down
ralsing its rear end and the loaded fork attached to it. When the loaded
fork has been raised to the proper hight,the poet is turned to bring the load
ed fork cver the wagon at the side of the machine, upon which the hay is
dropped. Tbhe loaded fork may be held in any position into which it may
be raised while the post i8 being turned to bring it over the wagon. There
are also devices for turning the rake to discharge the hay and for pushing
the latter off the teeth.

Improved Alarm Attachment for Measuring Cans.

Edward A. Temple, Chariton, lowa.—This 18 an improved alarm attach-
ment for the automatic measuring can described in letters patent issued
to C. M. Bridges, September19, 1871, to givenotice when the desired amount
of liquid has been drawn from the can. A float in the can {8 connected
with a ratchet disk by suitable mechanism. To. a rock shaft 18 attached
the end of a bell hammer, 80 that,each time a pawl drops intoanotch of the
ratchet disk,the hammer may strike abell and give notice that one measnre
has flowed from the float.tuoe of the can.

Impreved Currycomb.

Bepjamin F. Williams, Federalsburgh, Md.—This is a durable and conve-
nient comb for cleaning horses, having a comb for the mane combined
therewith, and 1t consists of a frame of mallesable cast iron, to which are
attached wire teeth. These teeth are formed by bending, in serpentine
form, pieces of wire which are attached to the sides of the frame by means
of holes in thelatter, andturning overthe ends. Fourof these corrugated
wires may thus be attached to the frame, each forming five teeth. The
mane comb {8 formed of one or more pieces of wire attached to the sides
of the frame in the same or similar manner to the other wires. The wire
for this comb is doubled at intervals, each tooth being formed of two
wires, which are perpendicular to the top of the frame, and on the oppo-
sitesidefrom the otherteeth. These teeth are long, 80 as to penetrate
the mane.

Improved Hemmer.

James M. Terry, Willlamsburgh, N. Y.,and Enos Waterbury, Stamford
Conn.—There 18 a sapporting plate,a tongue over which the cloth 18 folded:
an adjustable guide for regulating the width of the hem, a curved guide for
turning the edge of the cloth down, and a flanged wheel for folding it under
the tongue. This wheel turns with the cloth,and thefold of the hem runs
in the groove of the roller. The roller and curved guide are mounted on a
swing plate which can be swung away to the left for convenience in intro-
ducing the cloth. It hasacatch stud for holding it back and a spring for
holding 1t in the working position and to regulatethe rollerand turning
plate to the irregularities of the cloth. As the supporting plate extends
under thepresser foot,it1s provided with a stud rising a little higher than the
plate, and on this the presser foot rests. The supporting plate is connected
to the removable slide plate by a spring, which allows it to rise and fall
with the feed, and also to rise from the table when passing over seams.

Means for Connecting Soldering Irons to Gas Pipes.
Thomas R. Gannon, New York city.—This invention 18 so contrived that
simply placing the soldering tool upon a pipe with its lower end resting
upon a collar will open the valve, and allow the gas to escape and be ig-
nited, heating the toolin a very short time. As the tool is removed, the
escape of the gas {8 stopped by the upward movement of the pipe,caused by
theaction of a 8pring.
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Improved Milk Cooler.

Kossuth E. Bunnell and Albert R. Brown, Guilford, N. Y.—This 18 an
improved milk cooler by which the milk 18 rapidly cooled,being surrounded
at the bottom and sides by cold water, and readily drawn off without leak.
age by a watertight pipe joint passing from the bottom of the milk pan
through the bottom of the waler tank to the outside. The milk pan and
cooling tank are fastened by clamps, attached to the top rims of the same,
for preventing the lifting oft of the pan from the tank by the water.

Improved Scraper.

Peter H. Carey, New York city.—To operate the machine the scraper 18
lowered, by a hand crank and gearing,eLough for it to scrape up a load by
depressing the front end and raising the rear. Then {t is raised sufficiently
high to be transported to the place for discharging;the frame is discon-
nected from the tongue, theback end board is unfastened,and both the
frame and box are tilted down behind,-which allows the load to escape.

Improved Turpentine Tool.
Walter Watson, Fayetteville, N. C.—This is a convenient tool for gather-
ing turpentine from trees, having two blades, one for a scraping or down
motion and one for pushing or upward motion.

Improved Cultivator.

John McGee, David W. McGee, and Willlam J. McGee, Farley, lowa.—
There are outside and inside plow beams. To the forward endsof the out-
side plow beamsare attached iron straps having eyes toreceive a long sta-
ple attached to the front cross bar of the frame. To the inner side of the
outside beams are attached braces which incline inward, project forward,
and have eyes to receive the staple, 80 a8 to hold the outer plows vertical.
To the forward end of theinner beams are pivoted iron straps having eyes
toreceive the inner vertical arms of the staples. Upon the rear end of the
straps are formed curved straps, the upper ends of which are pivoted to
inner arms of the staples. To the rear ends of the beams are attached the
standards, the draft strain upon which is sustalned by the brace rods.

Improved Roller Skate.

Johkn H. Fenton, Indianapolis, Ind.—A bracket with two rollers 18 piaced
at the toe, and also at the heel of the skate, the two pairs being duplicates
of eachother,and fastened to the sole in the same manner. The bracket
consists of a plate havingfour pendent arms, through which the spindle
passes on which the rollers revolve. The plate {8 provided with two
pivots, one on each slde and opposite to each other. A spring of rubber
18 placed between the plate and the sole. The brackets are placed trans-
versely across the sole, and the boxes on the pivotsare 8o formed that the
bearing or weight of the person skating is received by the springs, the elas-
ticity of whichsprings gives a flexibility which allows the foot to turn {n
orout to guide the skates, while the pivots confine the bracket and rollers
to their places.

lmproved Hood for Smelting Furnace Chimneys.

John R. Egar, Corinne, Utah Ter,—The object of this invention 18 to pro-
vide a simple and {mproved means for saving the mineral which now es-
capes from the furnaces for smeltingsilver and other valuable ores ; and 1t
consists in a hood to be placed on the furnace chimney, which arrests the
whole products of combustion. The smoke and gases willescapeand as-
cend, whilethe dust, some twenty or thirty per cent of which 18 wineral,
drops down and iscaught in a space, from whence itis discharged through
a series of tubes, and conducted into a reservoir of water for separation.

Improved Folding and Rocking Crib.

Ollver Nalfler, North Lawrence, KEan.—In this crib the side pleces are
pivoted together,and the rockers fold up alengside when the crib {8 not in
use. The device consists chiefly in pivoting the uprights together at the
top,and arranging end pieces to hold them apsart when the crib 1s in use.
Folded in this manner,the crib takes up but little room, and may be trans-
_ported or stored away when not in use.

lmproved Governor Valve for Steam Engines.

Elijah K. Eversol, Springfield, Mo., assignor of one half his right to
Cyrus M. Eversol,same place.—The steam chest {8 provided with a hori-
zontal partition having flat valveseats. Thevalvesaremade with flat pro-
Jjecting heads which close over the valve seats at both sides of the parti-
tionandare connected by a guide part. The valvestemsare pivoted to a
‘@ver, which 18 attached to a regulating spring, and the steam supply ad-
jucted by means of the same together with sliding weights. The weighted
spring lever 18 further connected with the governor of the enginc, so that
the balanced valves indicate instantly the changes of speed, shutting off
entirely the steam supply as soon as the governor belt breaks or fiies off,or
the llmit of speed 18 reached by the governor.

Improved Sewing Machine.

John Steinbach and James Ready, Brooklyn, E. D.,, N. Y.—The feed
plate 18 connected to the free end of a long lever, which is pivoted to a
stud projecting downward from the cloth plate. Motion i8 communicated
to said lever and feed plate, for throwing it forward, by a lever which 18
pivoted to a stud projecting downward from the cloth plate, and coo-
nected,at the other end, to an eccentric rod worked by the main shaft
Thereturn motion of the feed plate 18 effected by a spring. The lever acte
on the long lever through a block, wnich 18 arranged between them, and
connected to a bar which has a binding screw, which extends up through
the slot of the plate of the machine, near the back end, for shifting said
block along between the levers, to vary the stitch; and it may pe fastened
atany point.

Improved Type Setting Machine.

John A. Reynolds, Danville, Pa.—This invention relates to that class of
machines which are used for setting type, and 18 a new and improved ar-
rangement for doing the same which enables an operator to set type by s
simple manipnlation of keys as rapidly and much in the same maunner that
& performeron 4 musical instrument reads his notes and renders the music
upon the keyboard, the printer’s copy corresponding to the musician’e
notes, and the keysof the machine to the keyboard of the instrument. It

istsinan arrang t of type (Including letters,figures,spaces,and ref-
erence and punctuation marks) in vertical cases, which vary in number
and hight,according to the number, variety, and demand for said different
classes of type. Said cases have lateral openings at their lower extremi-
ties, correspnnding in size to the different sized type. Through these
holes the typesare pushed out upon a table by fingers of a corresponding
size, sald fingers being actuated by a cam groove in an endless hinged
sectional metallic belt revolving around pulleys. To said beltis attached
an arm whieh glides along the surface of the table,carrying the type with
it to a slot in said table, down which it falls with its lettered end up, pass-
ing down a curved chute into arecess,whence it isforced laterally by a
slide into the composing stick. The line which has thus been set up {i=
then moved forward into column in the composing stick bythe automatic
operation of levers, cams, and pins. The operation of this machiue i8 thus
reduced toive mechanical motions: 1st. Taking the type from the cases
2d. Carrying it along the table. 3d. Droppingit down the chute. 4. Push-
ing it laterally into°line. 5. Sliding the line into column,

Improved Machine tor Splitting and Dressiug Hoops.

David Murray and John Lamont, Annawan, [11.—The splitting knife is
setwith its edge parallel with the line on which the two splitting rolls
meet, and said rolls are provided with several grooves of different slzes
One roll 18 geared with a driving shaft. The other roll is held in bearings
and provided with springs to allow it to shift to the inequalities of the
poles to besplit. While the hoop is confined by the feed roll in advance
of theshaving knife, 1t presses down on the guide 80 as to throw the shav-
ing knives out of action; but when it escapes, 80 a8 not to press down on
the guide, the frame is drawn down at the"pther end 80 as to cause the
shaving knives to taper the end sufficiently to form the lap. Springs are
employed, in connection with the feed rolls, to cause them to gripe the
hoop sufficiently to force it along. The shaving knife 1a nrovided with
adjusting screws to regulate the knife for shaving off the requisite
amount.

Improved .Tobacco Packing Press.
Marcellus J. Farmer, Lynchburgh, Va.—This invention consists in a novel
means for compressing tobacco or other articles into bags and then re-
Neving it of the mold, and in a peculiar means for operating the compress

and mold holder,
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Improved Carriage Sprins.

J. H. Gould, Rutlaud, N. Y.—This inventiou is a spring adapted to all
classes of vehicles, and possessing superior qualities of elasticity, dura’
bility, etc. It consists of a series of spring plates or leaves, tapered from
centers to ends and of equal thickness longitudinally. They are placed at
Such relative distance apart as not to touch when compressed, and are
:lther applied to recessed and bolted central blocks, or run through from

ocket to socket with intermediate separatiug piecei. Some of the springs
are made detachable, and the ends of all are supported on separated pins
in the sockets and lubricated in suitable manner.

Improved Rein Terret.

John J. Wightwick, Brooklyn, N. Y.—This terret is made of a single
plece of meta!, having one or more rein orifices or openings, according to
the number of horsea in the team. In the bottom 18 a swivel pin which
passes through a bed pilece. The latteris screwedorriveted to the head
strap of the bridle. ‘The terret may, therefore, turn in either direction,
and prevent the lines from tangling, besides supporting their weight and
rendering it much less laborious to drive four or more horses or pairs
of horses.

Improved Ferrule and Hook for Whiffletrees.
Willlam Starling, La Prairie, [11.—Upon the forward side of the ferrule is
formed a slotted lug to receive the eye of the hook, which 1s secured to
said lug by a pin. The part of the lug in frontof the pin hole, and upon its
inner side, may be made thin. When used in plowing, the iron pin may be
replaced with a wooden one, 80 that, should the plow strike an obstacle
the said pin may break,and thus prevent the plow from bemng broken.

Improved Sausage Meat Cutter.

Jacob Knopp, Columbiana, Ohio.—In the lower part of the case are
formed inclined slots, in which are securcd notched or slotted plates. The
two forward plates extend from the opposite enas of the case nearly to its
other ends, 80 a8 to overlap each other and leave spaces at their alternate
ends for the passage of the meat. The rear plate extends entirely across
the case, and 1ts upper end terminates a little above the discharge orifice.
The toothed plates thus form a zigzaginclined plane,along which the meat
passesfrom the hopper to the discharge orifice,being all the time operated
upon by the knlves fastened to the rotary head. The knives being of
triangular form have straight cutting edges, so that they can be readily
sharpened. They can also be readily reversed when dull, 8o as te present
newcuttingedges,and thusavoid delay and 1oss of time from having to
walit 8o often while the kuivesare being sharpened. Theycanalso be cut
from plates of sheet steel, to avoid waste of material.

Improved Treadle.

Joseph Lee, West Chester, Pa.—This {8 a centrally pivoted rocklever,
operated alternately by two treadles, pivoted at the center, and the lever
atits ends in the filanges of the treadles. Elther heel or toemay be employed
toalternatelyoperate the crank rod.

Improved Derrick for Pumping and Boring 0il Wells.

Joha Schellcopf, Tidloute, Pa.—The object of this invention i3 to con-
struct, forboring and pumping oil wells, an improved rig, which {8 made
up of lighter timber, dispensing with the use of the heavy timber required
at present for the band wheel blocks, Samson’s post, ard walking beam,
aud admitting that the rig may be taken apart,put up, and transported
from place to place, with greater facility and a saviug of timber, time
and labor.

Improved Gas Purifier.

Marie Eugene Paul Audouin and Eugene Philippe Pélouze, of Paris,
France.—The object of this invention is to ellmidate, by a new and 1ia-
proved process, the liquefiable matter held in suspension by gases and
vapors. Themode of action of this apparatus 18 as follows: The gas com-
ing from the generator through the pipe enters the top of a casement, and
passingdowanward through perforations strikes against an opposing plate,
moves laterally to the next set of perforations. passes through them and
strikes the next plate, and 8o on through an entire series of plates. The
holes being 8o numerous and small bring the volume of gas into a flnely
divided series of jets, which, by striking repeatedly against the opposing
plat¢ 8, sooner or later precipitate all of the impurities in suspensioun by
condensatfon and liquefaction, it being partly effected by cold, and partly
by the mechanical motion of the parsticles in suspeunsfon on their passage
through the apparatus. The liquefied portions drip down, and are forced
through the apertures into the tar well below. The gas next passes
up intoarecelverthroughtheperforations, with opposing plates in an in-
verted cup-shaped purifier,and out into the large holder, competely puri.
fled. For further particulars regarding this invention, see page 292, Vol,
XXIX. of the SCIENTIFIC AMERICAN.

Improved Windmill,

George A. Myers, Schoolcrafr, Mich.—The vanesare connected in groups
of four to short cross bars. The outer cross bar {8 pivoted to a wheel arm,
and the inner bar {8 yoked to sald arm,so that the section can swing around
out of the wind when the force of the wind rises above the limit which 1t
18 to bear. This {8 governed by a weighted lever, whose office 1t i8 to hold
the vanes in the wind. Eich section is connected by a double-cranked
rod,with a shding hub or collar on the crank shaft. The latter 18 mounted
on the top of a hollow casting, which rests at the shoulder on the top of a
cast metal socket picce, and has a tubular extension fitting in eald socket
plece. and secured against being lifted out by the wind, 8o as to allow the
casting to turn freely. The castinghasa cap fitting on it above the crank
shaft, to exclude snow andrainfrom the tubular part of the casting.

Improved Egg Beater.

William O. Crocker, Turner’s Falls, Msss.—This egg beater consists of a
stock, which has an arbor pin thereon, carrying a driving wheel which eun-
gages with a pinion. The pinion revolves on a spindle,and a rotary beater
is attached thereto. The stationary frame 18 rigidly attached to the pin-
dle, andis prevented from turning. Theegg beater rests on bows on the
bottom of the vessel. The spindle, the stationary frame,and the rotary
beater are readily removed from the stock for cleaning or for other pur-
poses. Theframe rurrounds the rotary beater, and serves to cut the egg
a8 the beater revolves within it, and greatly to facilitate the operation of
beating eggs.

Improved Foundery Molding Machine.

Gavin R.McG3regor and Edgar Penney, Newburgh, N.Y.—In this machine,
end-forked lifters extend up through <lots in the table and support side
studs of the flask. The liftersare attached to a sliding cross head, to which
power 18 applied to lift the flask when the same 18to be turned.

Improved Harness Saddle.

Edward Edwards, Hawkinsville, Ga.—The check hook and terrets are
attached to plates, which are each bent or formed with a recess, which ad-
mits the back strap, and is fastened to the top of the saddle by means of
rivets through their ends. This arrangement allows the back strap to
render or slide on the top of the saddle,as it 18 kept securely in positien by
the loop plates and by leather loops on the side of the saddle. The back
strap 18 made round. By this construction, the bearing of the thills 18
equalized on the saddle,as elther one of the thills can rise or fall. They
are also self-adjusting independently of each other.

Improved Mechanical Movement.

Emanuel Swartzwelder, Chaneyville, Pa.—This invention relates to a
mechanical movement,by which a continuous rotary motion of the shaft
{s.produced from the rocking motion of a lever pivoted loose!y to the
shaft. The invention consists of a rocking lever frame,which intermeshes,
by intermediate gear wheels and alternately acting,toothed frictior rings,
with a central double cog wheel, keyed to the shaft,s0 that by the strokes
of the levers the continuous rotation of the shaft 18 produced.

Improved Sound Insulating Attachment for Pianos, etc.

William R. Miller, Baltimore, Md.—This invention relates to that class
of attachments for musical instruments which are used for insulating the
sound vibrations, and rendering the same more clear and full by causing
them to react instead of allowing them to be conducted awayand dead-
enedupon the floor. It consists in & core of glaes or other similar sub-
stance for arresting sound vibrations, placed in a nicely fitting cavity in
the bottom of the pianoleg,.fastened therein by buttons,and having in its
center a socket to receive the revolving plate of a suitable caster.
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Charge for Insertion under this head is 81 a Line.

Dugdale’s Universal Clothes Washer has
been greatly improved, and is sold at the old price, $3.50.
Best in the world for general purposes—in time, power,
quality and amount of work. Agents wanted. Circu-
lars free. Weight 4 1bs. J. K. Dugdale, Whitewater,
‘Wayne Co.,Ind.

Electric Bells for Dwellings, Hotels, &c.—
Most reilable and cheapest Hotel Annunciator. Cheap
telegraph outfits for learners. Ins’ts for Private Lines,
Gas Lighting Arparatus,rtc. J.H.Hessin,Sc.Cleveland,O.

Flour & Pork Barrel Machinery—Manufac-
turers, addrees J. J. W., Columbia, Tenn.

English Agency—Manufacturers or whole-
sale devlers, defiring to open up a trade by ¢ stablishing
an ageoncy in London, may find theright opportunity by
sending full particulars, addressed Eoglish Agency, care
of Munn & Co.,Sc'entific American Office.

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for worxing Stone, dress-
ing Emery Woeels, Grindstones, &c., 64 Nassau st.,N.Y.

Wheel Harrow—The best farm invention
out. Manufacture:s,address A.Vairin, Owensboro,Ky.

No Manufacturer will use a Key or Set-Screw
Palley after trying the Taper-Sleeve fastening. [lighest
awaras at the Mechanics’ [ns*itute, Buffaly, and Penn-
sylvania ard Northern Ohio Fairs,1878. One pulley sent
ontrial. Address,for Price 1ists,A.B.Cook & Co.,Erie,Pa.

Wanted—The Manufacture of *“Specialties”
made mostly of Wood. Bayer & Co., Meadville, Pa.

I am now furnishing Iron Roofing, coated
with the best Metailic Palnt, for only (7) Seven Dollars
per square. Orders solicited. Address Abram Reese,
Plnsburgh_, Pa. .

The Pickering Governor, Portland, Conn.

Tuck’s Patent Piston Packing. Address

Gutta Percha & RubberM'f’g Co.,"” 26 Warren St ,N Y.

Cobalt and Nickel Salts and Anodes, the
best coating for all metals, with instructions for Elec-
tro-plating. Chromium negative plates for batteries,
three cents per square inch, and batteries forall pur-
poses ; the best known for power and constancy. G. W.
Beardslee, 122 Plymouth St., Brooklyn, N.Y.

Portable Engines 2d hand, thoroughly over-
hauled,at % Cost. 1.H.Shearman, 45 Cortlandt St., N. Y.

The Paskins Machine Co. Boilers are all
tested and insured by the Hartford Steam Boiler Inspec-
tionand Insurance Co. Warerooms 46 Cortlandt St.,N.Y.

Babbitt Metals—For the very best, send to
Cconard & Murray, Iron and Brass Founders, 30th and
Chestnut Sts., Patladelphia, Pa. Write for Circulars.

Mechanical Expert in Patent Cases. T.D.
Stetson, 23 Murray St., New York.
Gas and Water Pipe, Wrought Iron. Send

for price list to Bailey, Farrell & Co., Pittsburgh, Pa.
Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelpbia, Pa.

Boilersand Engines, 8econd Hand. Egbert
P Wataon, 42 Clift St., New York.

Taft’s Portable Baths. Address Portable
Bath Co., 156 South Street, New York city.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

For economical Vertical Steam Engines, go
to the Haskins Macnine Co.. 46 Cortlandt St., New York,

The “Scientific American” Offiee, New York,
1s fitted with the Miniature Electric Telegraph. By
touching little butlons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwelllugs. Works for any distance.
Price #5. F. C. Beach & Co., 263 Broadway, New York,
Makers. S8end for free illustrated Catalogue.

All Fruit-can Tools,kerracute,Bridgeton,N.J.
Brown’s Coalyard Quarry & Contractor’s Ap-

paratus for hoisting and conveying materials by iron
cable. W, D. Andrews & Bro., 414 Water St., New York.

For Bolid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass., for circular,

Lathes, Planers, Drills, Milling and Index
Machines Geo. 8. Lincoln & Co., Hartford, Conn.

For Solid Wrought-iron Beams, etc., see ad-
vertisemeat. Address Union Iron Mills, Pittsburgh,Pa.,
or lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn

Small Tools and Gear Whee:s for Models.
List free. Goodnow & Wightman,28 Cornnill, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Dectded excellence and moderate cost have made
these goods popular. Homer Foot & Co., Sole Agents
or America, 20 Platt Street, New York,

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Automatic Wire Rope R. R. conveys Coal
Ore, &c.. without Trestle Work. No. 84 Dey stieet, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 384 Deystreet, New York.

Bert Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
St., Philadelphtia, Pa. 8end tor circular.

Temples & Oilcans. Draper, Hopedale, Mass

Dean’s S8team Pumps, for all purposes; En-
gines, Boflers, Iron and Weod Working Machinery of
all descriptions. W. L. Chase & Co., 98, 95, 97 Liberty
Btreet. New York.

Buy Boult’s Paneling, M~ulding, and Dove-
siling Machine. Send for circular and rample of work.
B. C. Mach'y Co., Battle Creek, Mich.. Box 221.

Engines, Boilers, Pumps, Portable Engines
Machiniets Tools.I. H. 8hearman, 45 Cortlandt 8t., N.Y.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams, cor.of Plymouth & Jay,Brooklyn,N.Y.

Iron Roofing—8cott & Ce.,Cincinnati, Ohio.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-

paratus, for sending messages, makipg magnets, the
electric light, giving alarms, and various otber purposes.
Oabp be put In operation by sny lad. Includes battery.
Ekey and wires. Neatly pscked and sent to all parts ot
the worid ou receipt ot price, F. C. Beach & Co., %8
Broadaway,New York.

Rue's “ Little Giant” Injectors, Cheapest
snd Best Bofler Feoeder in the msrket. W. L. Chase &
C ¢.,98, 95, 97 Liberty Street, New York,

A. C. L. will find a good recipe for cement
for leather on p. 119, vol. 28.—H.will flad directions for
makingskeleton leaves on p.123, vol.29. The queation
as to thetank full of water i8 a schoolboy’s problem,
and theotherisincompreheasible.~D. G. N.can cleanse
iron for soldering by using sulphuric actd much diiuted
with water. Wenever heard of using an acidto pre-
vent the splitting of wood.—W. S. E. will find direc-
tions for a good sflverwash on p. 187, vol. 30.—F. B. M.
willfind directionsforcleansing coias on p. 217,vol. 26*
—J.F. G.1s informed that Kérting and Morton are two
different person3.—W. M. S. will find a recipe for violet
ik on p. 58, vol. 80, and for oflboot polish on p. i3, vol.
26.—F,C. R.can enamel his steel apron supporters by
the process described on p. 107, vol. 80.

G. W, McB. asks: 1. Does the magnetic
meridian move from east to west and from west to east
atregular perlods? For what length of time does it
movein one direction? What 18 the movement per
year? At what dat-shave the changes taken place as
faras known? A. Theneedlemoves irregularly. The
oscillations to the east and west of the truemeridlan
requtreseveral centuriesfor their completion. Forin-
stance,at i’arisin1663the variation was 0°,andit moved
west t1111814, when it reached 22° 34/ W.

L. H. D. asks: Can you give me some sim-
ple method of preparing sensitized paper for exposure
inthe camera? A. Take chloride of ammonium 200
graing, water 5 fluld ozs., albumen 15 fluid ozs.; beat
tiie whole to a perfect froth. As the froth forms,trans-
ferit toa dishandlet {t subside. When partially sub-
sided, transfer to a tall, narrow jar and let it settle for
some hours. Pour off the clearsolution for use. To
apply it, poura portion into a flat digh to the depth of
% inch. Cut paper to proper size, hold it by thetwo
corners,bendina curved form (convexity downwards)
8o as totouch in middle first; and gradually lower the
corners. Letitrest on the bath 1% minutes, then take
{toff and pin it up by the corners. To make the paper
sensitive, work by the light of a candle. Take nitrate
of silver 90 graine, distilled water10z. Take asutlicient
quantity, pour into a porcelain dish. Lay sheet onin
same way as before ; allow 8 minutes contactfor thin
paperand 4to5 minutes for thick. Raise the paper
with tweezers tipped with seallng wax, hang up todry,
and protect from the light.

I1.S. D. asks: How can beeswax be dis-
solved in ether? A. Itissolublein the usual way, but
sparingly, that is, a large body of etheris required to
dissolve a comparatively small quantity of the wax.

C.0.K. asks: 1. Is grape sugar an impor-
tant article of trade in the United States, and for what
use {8 it chiefly employed? A. Grape sugar islargely
mabpufactured in the United States. Itis largely eln-
ployed in winemaking and in the brewingof beer. That
1ts use 18 extensive may be gathered from the fact that
to 8 cwts. of malt, 1 cwt. of sugsar is employed. Itis
also used instead of honey in confectionary, for color-
1ng liquors and vinegar brown, and in making rumand
cognac, beer and wines. 2.Is there a treatise on grape
sugar manufacture published? A. We know of no
such work. 8. Are there any patents on the process ?
A. Yes.

C. H. F. asks: 1. In extracting essential oil
from flowers, how much «alt by weight should pe us
to a pound of flowers? A. We know of no method of
extraction in which salt is used, nor do we see how
common salt can possibly extract an essential ofl. 2.
Is there any better way to obtain the perfume of flow-
ers? A. Theessential oils in flowers, being present in
very small quantities, are best obtained,by digesting
the fresh flowers with pure olive oil, or with cotton
wool soaked in sweet olive oll,the freeh flowers being
placed in alternate layers with the cotton saturated in
oil ; in some cases pure lard 18 used. The lowersshould
be renewed till the oil is eaturated with the odor. The
cotton 18 pressed to extrude the ofl. The essential o‘l
may be recovered from the sweet oll byagitation with
strong and highly rectified alcohol.

W. H. M. L. asks: 1. What will make the
cream rise on milk, to get all the cream there is in the
milk? A. There i8 nobetter way than the old-fashioned
one of getting the cream f om milk by letting 1t stand.
In winter you might set the paus in warm water.
2. [s there aninstrument made to detect water in milk?
A. The waterin milk may be detected by an instru-
ment called a lactometer. It' can also be detected by
taking a glass tube and dividing it into 100 equal parts,
then flling it and let stand 2¢ hours. The cresm, if
milk is pure, wiliriseand occupy1l to 13divisions of
thetube. 3. How do they tell the speed of vessels at
sea? A. The speed of vessels at sea 18 determined by
an apparatus called a log. It 18 a small p‘ece of wood
of a peculiar shape, weighted and attached to a line
which 18 divided into equal spaces called knots. When
thelogis thrown into the water, the latter keeps it
frombetngdrawn forward,and the speed of theshipis
found by thenumber of knotsrunout in a certain time.

F. W.R. asks: What is the best method
of making a heavy cloth waterproot? A. Dissolvesoft
soap in hot water and add a solution of sulphate of
iron. An insoluble iron soap falls to the bottom ; sep
arate it from the 1iquid, wash and dry it, and mix with
linseed oil. The addition of dissolved india rubber to
the ofl improves the paint.

E. B.says: It may not be generally known
that wrought ir.‘\n, by repeated beating and cooling
followsa different law from cast iron, in that, as the
latter expands, the former confracts. My attention
wase first called to this by the foreman of a foundery.
wbo found that rirgs, set around the hub of a pattern
as anchor to litt the sand, soon became too mall and
badto be sent to the blacksmith for enlargement. Since
then I have bhad occasion to ure this knowledge in prac
tice, and bave reduced the size of 8 ring about one thir
tiethof an inch by heatin® and cooling four times.
The ring was one fourth by one inch, with one inch in-
ternal diameter. The process does not seer to injure
theiron, as the rings were drawn about one inchin ten
and were made of the common »ound rod in -use for
such purposes. A. That wrought iron shrinks bmbeing
heated and quenched is a well known fact, which has
been empioyed for years to shorten the length of rods.
etc.,requiring to be very exact. But if the heating
and cooling are equal allover, the irstapplication only
{s effectual. Thatcastiron expands byrepeated beat-
ing and cooling 18 not known, and 18, to say the least,
doubtful. If heated once and queucbed, ithardens aud
ezpands (ssdoes wrou~ht iron andsteel from harden-
ing). If heated and cooled in one place atone time,
andin another place at another time, your gradual ex-
pansion isexplained;if otherwise, the phenomenon, if

true,isnew.

J.M.C. asks: What will be the pressure
on the staves at bottom, midale, and top of a tub 9%
feet in dlameter and 9 feet high,holding a liquid weigh-
ing121bs. to the gallon? A. The pressure on the staves
at bottom will be 5°61bs. per square inch, at the middle
2 81bs per square inch,and at top nothing.

J.E. B. says: I enclose you one of two
eggslaid 1ast week by thc same hen. I think itis empty
ornearly 80. A. The egg weighed about one eighth of
one of the same size. Upon breaking it open the yolk
was found at one cpd, perfectly dry and hard. Your
supposition that the egg 18 a fresh one isincorrect, it
having been latd months before and become dry by
heat. The shell of the egg when first formed is soft,
and adheres closely to the solid contents; consequent.
1y the egg could not have been laid in the condition
that you found it in. The egg was almost empty,no
white of the egg being present, which shows concla-
sively that it was an old one.

T. C.P. asks: Is there a quick method of
tanning small bits of rawhide? ~A. Thereis a meth-
od of quick tanuingby the use of alcohol.

W. 8. J. asks: How can 1 soften common
machine steel 80 that [ can cut it off eastly with the
parting tool? Iwant to make rollers 3 inch in diame-
ter 8:16 inch thick. I bave made it blood red, and let it
cool off in lime and charcoal; and the steel 18 80 hard
1t takes on an average 5 minutes to make each roller.
A. Thereis no procees to soften steel which will give
you any practical benefit over the lime and charcoal
process. Your trouble probablyliesin the parting tooly
which should be made of the best steel, about % inch
thick, and given plenty of clearance at the point; it
should be hardened right out, and placed to cut at the
center. One minute is sufficlent time to make suchga
roller, if it is made of any ordinary steel. Try using
ofl with the parting tool; it may assist it.

G.F. J. says: In your issue of July 11,
J. W.asks if a true cylinder csn be bored bya boring
barnot having a sliding head (the cylinder being fed up
by the lathe carriage) it the bar is not true or parallel
with the ways of the lathe? Hecontends that the bore
will bastraight, but will not be round. Youanswer
that the bore will be true, whether the bar is true with
the ehears or not. The only result of the bar being out
of true is that the cylinder will be thinner at opposite
ends on oppositesides. Ithink that, with a little con
glderation, you will be convinced that your answer is
wrong, and J. W, is right. Your answer 18 correet
where the cutter head feeds longitudinally upon the
bar,but not for the case where the cylinder feeds up to
the cutter. In the latter case,if the bar were not par-
allel with the ways (traneversely, for instarcc), the
bore would be etraight with the ways, becauvse the cir-
cledescribed by the cutter does not change in its rela
tive position to the ways, consequently the cylinder
would not be thinner on opposite sides at oppositeends
asyou stated. But the bar not being parallel, the circle
of the cutter woula not be upon the same plane 2s the
diameter of the cylinder, but at au angle with it, conse-
quently the transverse diameter of a cylirder, bored
with a cutter revolving in such a direction, would be
less than the perpendicular diameter. The relative po-
sition of thecircle of cutter to diameter of cylinder
might be shown by placing a ring inside a true cylinder
of the same slze, and then twisting one side of the ring
toward one end of the cylinder, and the other side to
ward the other end. With a cutter runningat a consid-
erable angle, the bore might be made quite elliptical.
A. Theplane in which the cutter of the boring barre
volves is the plane of the diameter of the bore, and
your ring, placed in the same plane, will show the cyl
inder to be round, as stated_ in our answer to J. W. on
thispage.

J. W.says: You state that the cylinder
will be bored true but not parallel with the outside. If
this be the case, will the ends of the cylinder be faced
off truly with the central line of the bore, or with the
outside of cylinder, supposing it to be done with the
same tool? A. The end face of the cylinder will be
true with the center line of the bore, that is,at a true
right angle with the center line.

F.D. asks: What are the dimensions and
detailsof Gramme’s electric machine? A. Itisimpos-
sible to answer this question, as thereare rone of these
machines as yet in this country, the one ordered for the
Stevens Institute having not yet arrived. When it does,
we shall be glad to farnish the information desired.

A.B. E. L. asks: How can butter be kept
fresh? A. The usual method employed is that ot keep
ing the butter ina cool place in a receptacie,airtight
or nearly 80. A highly accomplished housekeeper says:
Put the butter {nto a stone jar, .cover it thickly with
salt. Putalinen clota over the top, and then fit on
tightlya stone cover. Of course, keep in a cool place

J.J. K. asks: 1. How can I get the great-
est power 1n & steel horscshoe magnet, and what kind
of wire should the electro-magnet be wound with?
A. By touching it with yourelectro-magnet a8 near the
base or curve as possible, and grad 'ally drawing 1t out
towards tle poles; repeat the operation several times,
taking care not toreverse the poles. 2. I have a bat-
tery of 18 pairs of Grove cups and an electromagnet
made out of ¥ toch iron,wound with about 200 yards of
silk-covered copper wire of No. 20 gage; all the
power I can impart to a magnet of steel (9 incheslone,
11 inches broad. 3¢ inch thick) 1s to liftitself ; it should
liftmore,but Lam stuck;all I can do,it remains the
same. A. Your electromagnet,if properly construct-
ed, ought to answer the purpose. The trouble may be
due to poor quality of steel of which your horseshoe
inmade. 8. Was the Eoglish man of war sunk at Hell
Gate. New York harbor,about the year 1747, ever visit-
ed by a diver,and can it be got at?—[ Will some reader,
versed in local hfstory, answer this >—EDs.]

L. B. asks: What is a cone pendulum,such
as1s sald tobe used for regulating the greattelescope
at Washington? A. A contrivance resembling one arm
of a steam engine governor. It is driven by a turbine
and revolves once in two seconds. A 6 inch iywheel 1g
attached to the clockwork,and a brake is applied, by
electricity, whenever the tendency 18 to revolve too
fast.

F. A. 8. asks: What is the correct propor-
tion of the French meter to the United States foot?
A. The meter=38-2808992 feet.

C. W. K. asks: 1. How can I make wax
into sneets for making wax flowers, and how can I give
ir the different colors? A. See p. 50, vol. 30. 2. Does
the fun radiate light? A. Yes.

R. A. B.agks: 1. How is blood albumen
prepared ? A. See p. 41,vol. 24. 2. When 18 it best to
drink blood, as soon as drawn from the ox, or after it
has been stirred and the clot removed, as done for man-
vfacturing purposes? A. It is customary to use the
blood directly after it is drawn,though the remedy is
not prescribed by physicians of standing.
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@. B. D. asks: 1. How near does the best
electromagnetic motor approach the best steam motor
in point of economy? A, Steam {s many times the
cheapest. 2. Is it true that Dr. Page constructed a
carriage and propelled it through the streets of Wash-
ington by means of electricity? A. Yes. 8. Inanswer
to H. L. C., p. 346, vol. 30, you say the cofl should not
exceed an inch and a half in dlameter; are your readers
to understand from this that electromagnets cannot be
successfully made larger than 1} inches, everything be-
ing in proportion? A. The question was for a very
small motor. 4. How much more per horse power would
it cost at the presentday to use electricity ? A. It has
been variously estimated from five to ten times in fa-
vor of steam,

R. L.says: I am constructing an astrono-
mical achromatic telescope, but wish to make a terres-
trial telescope instead. 7Tbeachromatic object glass is
2} inches diameter, and 30 inches focus,and the Huygh-
enian eyepiece 18 of a half an inch focus. What should
be the dimensions of the other two lenses tomake this
into a terrestrial telescope, and where should they be
situated? A.Place,about?2inchesin frontof your eye-
plece, two plano-convex lenses balf an inch in diame-
ter,one inch focusand two thirds of an Inch apart, the
convex sides facing each other,as in the Ramsien or
positive eyepiece. 2. Could [ use this astrenomical for
aterrestrial telescope? A. Yes. 8. Would there be
any objection to it other than that of theobjects being
inverted? A. No.

G.T. W. agks: I. Can you tell me whether
sngar dissolved into sirup can have its power of crys-
talization destroyed, so as to remaln uncrystalizable
again ? How may it be done fu a simple way? A. If a
solution of sugar be long boiled, it irrevocably loses
its property of crystallizing. This prejudicial altera-
tion is effectec still more rapidly by the addt-ion to the
sugar of 1-20 of 1ts weight of oxalic, citric, malic, or
any of the strongeracids. 2. How 18 printer’s gold size
made? A, 'lake % 1b. linseed oil, 2 0zs. gum animi;
powder the gum and add gradually to the heated oil.
Strain, and mix with vermilion till it {8 opaque. 3. What
18 fuchein ? Is it such a substance that it is practicable
toapplyit to the preservation of meat in & hot climate?
A. Fuchsin 18 the bydrochlorate of anilin, and 18 used
in dyeing. It very frequently coatains arsenic. 1t is
pnot suitable. 4. Isboricaclid in small quantities added
to food injurious inany way to health? A. Probably
itis.

W. M.K. says: 1. There is a difference be-
tween a degree of longitude and latitude at the poles;
but how much 18 that difference in miles, and what is
the difterence at 10© from the poles ? A. Longitude is
thedistance eastor westof agiven meridian. Allme-
ridian lines pass through the poles, consequently there
{8 no such thing as longitude at the poles. Latitude is
the distance north or south of the equvator; and as the
plane of the equator is at right sngles to the axis of
the earth, the polesarea quadrant’s distance (%0°) from
the equator. A degree of latitude {8 invariable. A
degree of longitude is y}5 of the earth’s circumference at
the equator,and constantly decreases as we go towards the
poles. At10°from the poles the diameter ofa curve whose
plane is perpendicular to the earth’s axis is 2(3970 X 8in.100)
=1878 miles. (3970=radius of earth approximately.) 1376
%X81416=4381 miles, or circumference of the circle.
4331 X 305=12'04 miles, or the length ofa degree longitude.
2. What {8 the best proof that the earth revolves on its
axie? A. Thereare several ways of proving that the
earth revolves onitsaxis. Perhaps the simplest way is
to fix a telescope in position on a clearnight and watch
the stars cross the fleld of view. Or else place your-
self behind a pole or other fixed object and notice the
stars astheyseem to pass behind the object andre-ap-
pear on the other side. 8. At what place {8 the Missis-
eippiriver thebroadest? A. At the mouth. 4. Why
are the polar circles and the tropics drawn upon the
globe? A. The tropics are two parallels of latitude,
oneon the north and the other on the south of the
equator,over every point of which, respectively, the
sun {n its daily course passes vertically en the 218t of
June and 218t of December in every year. Thelr lati-
tudes are about 23° 28/, respectively north and south.
The arcticsare two small circles or parallels of latitude
23°28/ from the poles. They indicate the limit or boun-
dary of thatregion about eachpole where the sun i8
above the horizon during the entire day (24 hours)once
in ayear. 5. Cantherebe thunder and lightning with-
out acloudin thesky? A.Theremay be thunder and
lightning from clouds which are not seen. In that case
we see simply the reflection of the lightning upon the
sky. 6. What {8 the proper temperatnre of a school-
room or dwelling to promote health and comfort? A.
From 55° to 70° 18a good temperature for a schoolroom.
7. Is there any si.bstance that will remove stains of
whitelead paint out of carpet or clothing without in-
juring the fabric? A. Benzine or turpentlne will re-
move white paint stains.

W.N. W, says: 1. I am desirous of heat-
ing to rednessa piece of platinum wire, ¥ of an inch
and y3; of an inchin diameter, by the electric current. I
am famillar with the heating effect of the battery cur-
rent,but do not wish to use tbis plan. Can I heat the
wire by a frictional machine operated by hand? A.Not
wichoutconsiderable expense and largeapparatue; be-
sides,theyare never free from danger. 2.As [ wish to be
ablc to heat the wirein a few mements at any time, I
think a magneto-electric machine would be the thing.
Economy of spaceis very important. What are the re-
quired dimensions for such a machine? Which method
of developing the current will occupy thelesst space ?
A. You might use & magneto-electric machine, but we
think a emsll battery would answer your purpose bet-
ter,such as a Smee, with caroon plates about 10x13
foches. 3 What i the very smallest eurface of zinc
that will heat the wire? A. Abont 500 or 630 square
inches. 4. How emall a magnet and armature revolved
by band will answer the purpose? A. About two feet,
and an armature containing about fifty yards of wire;
of course the temperature of the wire wowd depend
upontke number of revolutions per minute made by
the armature.

R. W. C.asks: 1. What size are toy bale
loons? A. About 6 inches in diameter. 2. How wrany
pounds will one that contains one cobic foot of hydro-
genraise from the ground? A. About 493 grains, sup-
posiog the india rubber to have no appreciable weight.
8. How often must they be replenisbed, if at all? A.
Tbercisnorule. It depends upon the rate at which
diffusion takes place through the india rubber ilm. 4.
Which 18 the cheapest way of preparine pure hydro-
gen,and what is the proportionate yleld? A. From
zinc and dilute ofl of vitriol. Sixty-Gve pounds of zinc
should yield two pounds of hydrogen.

0.0. 0. asks: How can I make ordinary
exploding powder to hisg er burn slowly? A.Mix pow-

dered charcoal with it.
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C.T. asks: How can I clarify beer? A.
Takeisinglass,finely shredded, 1 1b ,s01urbeer, cider,or
vinegar S or 4 pints ; macerate together till the 18inglass
swells,and add more of the sour lijuid until a gallon
has been used. Strain and further dilute. A pound of
geodisinglass ehould make 12 gallons finings, and 13
pints finfogs 18 enougi to clear a barrel of beer.

W.N. J.says: A certain philosopher states
that * the moon has either ndo atmosphere at all, or one
exceedlogly rare, andnot extendingmore than a mile
fromits surface. Hence it must be destitute of water,
for any liquid on its surface would long since have been
dissipated by the heatof the lunar days, there being no
atmospheric pressure to check evaporation. If there
were any water on the surface of the moon, clouds
would certainly be observedattimesdimmingits face.”
1. [ ask for information through the SCIENTIFIC AMER-
ICAN. Supposing water in the shape of lakes to exist on
the surface of the moon, how could evaporation take
piace, and clouds float, to dim the moon’s surface, if
thzre were not an atmosphere having a certain pressure
through which vapor could rise and form clouds? A.
The elastic force of a vapor which saturates a space
containing air or gas {8 the same as in a vacuum. 2.
Does evaporation check by atmospheric pressure, or
does this pressure assist evaporation? If the moon
has no atmosphere,and wa‘er exists toa considerable
amount, it would certainly not be dissipated, but
heaped up mountain high by the expansion of particles
during a day of three hundred hours of intense eolar
heat, and then subsideagain during the following long
night,andof course escape detection by the closest
observers. A. Therapidity of evaporationisinversely
as the pressure upon the surface of the evaporating
liquid, that 1s,pressure diminishes evaporation.

P, R.—B.s cheap telescope, described in
No. 1, vol. 30of the SCIENTIFIC AMERICAN, 18 an inter-
esting experiment. Youhad better buy an achromatic
objective, if you can aftord it ; if not, save your eye-
sight and money.

F.asgs: 1.0f what diameter ought a double
actingforce pump to be fora 2 inchsupply pipe? A.
Four inches. 2.Should the discharge pipe be of the same
diameter a8 the supply pipe? A. Yes. 3. Must the air
ebamoerofa pumo stand upright if the pump be placed
atanangle? A. Yes.

E. P.F. asks: 1. If a globe made of sheet
metal, 10 feet in dlameter, weighs when full of air 1,000
1bs , how much less would it weigh after exhausting the
airso to form a perfect vacuum ? A. About 40 1bs. 2,
What outride pressure would it have to sustaiu after the
air was exhasusted? A. 14°71bs, per square inch of snor-
face, or about 650,000 1bs. in all.

L. D.says: 1. The balls we have been
using tna ball mi\l are of cast iron, and weigh on an
average 21 1bs. each, diameter being 5% inches. What
should re the weight of a solid ball of cast iron of that
size? A. About?2i1bs. 2.1sthere any difference {n the
weights ot steel and cast ifron balls of the same dimen-
sions? A. The steel ball would be about 2 1bs. heavier.
8. Is a life of Robert Fulton published in the United
States? A. Tbereare several works on this subject.
See our advertising columns for booksellers’ addresses.

S. R. asks: How car I cut window glass to
an oval shape? Ihave aglass cutter, but find ic will not
cut without several fajlures, breaking plenty Jof glass.
A. Use a good diamend.

D. asks: What will be the volume of steam
at atmospheric pressure, evolved in the conversion of
any glven volume of water, and what the volume of
oxygenand bydrogen at same pressure, evolved 1n the
decomposition of the same quantity of water? A.Sup-
posing that a cublic foot of distilled water at 212° Fah.
is converted into steam. and also decomposed into its
consfituent gases at the same temperature: The vo!-
ume of thesteam formed from this water will be 1,512
cubic feet: the volume of oxygen, 813 cubic feet; the
volume of hydrogen, 1,621 feet.

J. E. agks: [ saw in your journal a descrip-
tion of a wonder camera; and [ have been endeavoring
tomake one,using an opera glass objective of about 7
inches focus and 1% inches diameter for a lens, and an
argand gas burner. It will throw upon the screen an
ordinary card photograph of about 3 feet high pretty
falrly, but the {inage 18 not distinct enough. What kind
of lens and of what size and focus should I use to ob
tain the bestresults withan argand gas buroer? Will
such a burner give light enough, with a proper lens, to
makea clear, distinct picture on the acreen 5 feet in
high*? A. Lantern ocjectives and condensing lenses
are described in back numbers of the SCIENTIFIC AMER-
ICAN. Place a number of burners in a straight line,one
behind the other, as flame {8 nearly transparent.

8. N. M. asks: What astronomers have ob-
served any solar eruptions, having an upward velocity
of 600 miles a second? When were such observations
made ? Isuppote that 166 milesa second (Professor C.
A. Young’s statement) is the greatest observed voloct-
ty. A. The obseivations of Professor C. A. Young,
September 7,187, indicate more than this veloctty. At
each exploston we see aneruption of hydrogen. Masses
of other metals may precede or accompany it,in a semf{-
liquid or giseous condition. They are not seen in the
spectroscope while we look at one of the hydogen lines
with a wide slit.

A F.C.says: I have a 3 inch achromatic
telescope of 48 inches focun; and with the Huygbenian
eyeolece I get a power of about 120. How high a power
will it stand, and how must [ construct the eyepicce ?
A. Probably 200. Then 48 inches +200=0-24 inch =equiv-
alent focus of eyeplece. Focus of fleld lens will be twice
this, or 048 inch. Focus of eye lens will be one third of
foous of field lens, or 016 inch, and the two plano-con-
vex lenses will be 0'48—0°16= 032 inch apart.

I.G. W.asks: 1. I have an achromatic ob
Ject glas? 2 inches in ¢iameter and 36 inches focus. Of
what focus and what distance apart should the eye
lenses be to obtaln the strongest power compatible with
dist'nct vislon for acelestial eyeplece? A Field lens,
of three fifchs of an inch focus. Eye lens, one fifth of
an inch focus. Distance apsart, two fifths of an inch.
Equivalent focus, three tenths of an inch. Power, 120.
2. What additional lenses, and what distance apart
would it be necessary to add to make a terrcstrial eye-
plece? A. Two Huyzhenian eyepieces make a good
terrestrial one. The lowest power 18 placed about twice
the sum of the equivalent foci of the two eyepleces
in front of the otner. 8. In your answer to N.B. in
your issue of May 9, you mention the two eye lenses as
belog respe:tively X and X inch focus, and the X in its
own tocal distance within the focus of the other, ana
furiber say they will be }4 inch apart. Is this an error,
or ghould the measuremeo.t be from the glass instead of
the focus? A. Inourrep'y to N. B. May 9, we should
have written ‘‘ eye lens, 4 inch focus,”” as is evident
from the context.

A.P. W, asks: 1. Can the vapors of coal
ofl be condensed by cold water? A. The vapors of coal
ofl cau be condensed by passing them through a tube
surrounded by cold water. 2. What kinds of gases are
used in gas engines? A. Common {lluminating gas
mixed with alr has been used in gas engines. The mix-
tureis ignited byan electric spark. Some of the hydro-
gen formed by the ignition united with oxygen of the
air,forming water; this produces heat, which expands
the gases and drives a piston.

W.M. B.says: I want to paint a disk, 2
feet in diameter, with the seven prismatic colors, in
such a manneras to make the surface appear white when
Irevolve it fast. Whuat proportion of each color must
[use? How shall 1divide thediskin a proper manner ?
A. Divide the circumference of your disk into6equal
parts. Thendraw radlal lines from thecenter to each
of the 6 points. In the center of the disk, paint a
round black spot about 8 or 4 inches in dlameter; also
painta narrow black rim on the edge of the disk. In
eachof thesixspaces formed by therad!al line,paint
the seven prismaticcolors; you will thus have six spec-
tra. Inaspectrum, the orange occupies theleast ex-
tent; 1f, therefore, you make this the unit, the extent
occupied by the colors will have the followingrelation:
Violet 4-16, indigo 2°40, blue 2'50, green2-87,yellow 1°08,
orange 1'00, red 3'33.

D.I.F.asks: 1. What is best to kill the
effects of mnitric acid onthe teeth, 8o as not to hurt the
enamel? I havebeenusing said acid on my tongue.
A. When the enamel {8 gone, the dentine is rapidly af-
fected by thesecretions of the mouth, espectally when
thesystem is not in a healthy condition. Soda istoo
powerful in (ts alkaline reaction. Repzated gentle rub-
bing with a soft brush and a harmless denrifrice like
precipitatedchalk would be better. 2. How can I de-
tect cider which {8 not made f.om apples? A If you
suspect that it 18 made from o1l of vitriol, the latter
may be detected,with proper precautions,by chloride of
barium.

B. M. K. Jr. says: 1. I constructed a tele-
scope according tn the plan given on p. 7, vol. 80, of the
SCIENTIFIC AMERICAN. For the object glass I have a
meniscus of elliptical form,l' by 1) inches in diam-
eter and 8} feetin focus. The eye glass 18 a plano-
convex lens of 1) inches in diameter and 1 inch
in focus. So far I have failed 10 produce a perfect
object. There is a great deal of prismatic color,and
the raysof lizht seem to produce different foci. What
do you think is the matter? A. An elliptical lens
cannot be properly figured; besides, your objective is
notachromatic. 2. As the hole in the tube i8 cirzular,
does it make any diftzrence of what form the object
lensis? A. A dlaphragm which cuts cft any part of the
aperture of an object glass reduces the amount of light
passing through it. 3. Canyou tell me how to polish a
lens that has become scratched? A. To polish a 'ens,
turn a wooden disk witu broad bandle to the proper
curvature; palnt the disk with a inixture ot pitch aad
rosin just deated by the thumb nail when cool. Cut
grooves across rhe piteh, dividing 1t into one inch
squares with diagonal grooves across the squares.
Warm, and press quickly on the lens with a piece of
paper between them. Wash off adhering paper 1if neces-
sary. Then coat with moistrougeandrub the lens with
hypocycloidal poli~hing strokes while walking round
{t. Five minutes rubbing will suffice to destroy the fig-
are of any object glass. Herr Steinheil showed us a
scratch ona two inch lens which he sald would take the
workmau half an hour to polish out. 4. Will the so-
called furniture polish spofl the varnish on a pianoforte?
A.No,

C.K. asks: 1. Of what could I make a box,
to keep matches on a sheet ironmantle from catching
fire? A. Of some poor conductor, such aschina, por-
celain, glass, plaster of Paris, etc. 2. What is the gpe-
cic gravity of a plece of elmwood weighing?2 ounces,
with a plece of lead attached to it weighing 4 ounces,
andhowcan I flndthespecific gravity? A.The specific
gravity of your piece of elmwood can be found by the
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following equation: Specific gravity= W+'36) ,Where
x equals the sum of the weights of the wood and lead
in water. 8. Why 1s it that some lenses show objects
upside down? A. Because their action om light is to
bring its rays to a focal point where they cross each
other, and for this reason the image appears inverted.
4. Howcan I make a good battery? A. See p. 879,
vol. 80.

S.T. asks: How can I bore a journal box
to it a V-shaped journal, and have it quite true, so that
it will be exactly the same angle in each half of the
box, and one angle true with the other? Are there any
speclal machines for such purposes? Having only a
compound rest lathe, the box must be chucked twice,
and cannot be set quitetrue. A. There are no special
tools for such a purpose, but your lathe will answer the
purpose by the following method: Set the head of the
compouud rest to therequired angle and bore out the
front end of the journal box. Then cross the belt of
the lathe so that it will run backwards. Use a toolbect
round to the right and bore the back balf of the box
from the right handside of the box (that is, the oppo-
siteside from which tae front end was bored), by which
method of procedure the box will only require one
chucking and is certain to be quite true. Another
method s to tu~n the tool upside down without cross-
ing the lathe belt, and turn the back end of the hox
from the right hand side as befcre, but this renders the
tool more liable to spring and jar; the first method is
therefore preferable, but the rest requires in either
case no alteration of itsangle to perform the duty on
both angles.

H. P. says: I have a cedar tank for rain
waler jor washing purposes, and the water is fou),
smelling principally of cedar, mixed with stale or stag-
nant smells. What shall Ido to renovate it? A. We
have seen the following recommended: Sprinkle a ta-
blespoonful of powdered alum in a hogshead of water®
stirring the water at the same time, then let the water
stand fora few hours. If, upon trial, this should not
be satisfactory, let us know what results you do obtain,
and a method suited to the requirements of this case
will be recommended.

J. A. agks: Can you tell me of any prepar-
ation (except bismuth and rose water) that can be used
forwhiteninga clown’sface,and which willnot bein-
jurious? A. We do not know of any that will answer
as well.

C.P.says: I am a manufacturer of paper
goodsanduse many different knives. Can you favor
mewith a 1 ecipe for a mixture that Ican apply to the
interior of the knives that will cause the paperto leave
them freely,and yet not soil the paper? A. We bave
applied to a number of paper houses but find that they
use nothing for this purpose. You had better apply to
some practical chemist,

J.N.H. asks: 1. Can yougive a recipe for
making wbite ink to write on colored paper with a
steel pen? A. One part muriatic acid and twenty parts
starch water. Very dilute oxalic acid may also be used.
2. How are rubber hand stamps made? A. A number
ot manufacturers have been visited, anl they all de”
cline to explain theirprocesses.

0. C. K.asks: Can you giveme a recipe for
a wash, to be applied externally te the skin, to keep
mosquitoes away? A. Make anextractof pennyroyal,
by boilingin a limited quantity of water for a short
time,and when cool add a small quantity of glycerin.
Wedonotknow of anything that will remove tattoo
marks withoutinjuring the skin.

W. F. asks: How can I make the adhesive
fly paper? A. A mixture of molasses and linseed ofl
willanswer.

R. K. asks: Can you give me a good shape
of furnace for heating locomotive springs to reset and
temper them? A. Make a brick furnace somewhat
longerthanthe spring plates, with the blast entering
at the bottom, and the chimney having communication
with each end of the furnace. Make coke (for use in
the furnace) by bankling up coal on a blacksmith’s fire
and burning the gas out of it, which coke will give you
a clear fire in your furnace. The top of the furnace
may be made to remove, 80 a8 to set thereon a tank of
oil for tempering the plates.

J. 8. H. asks: 1. Whatis a cheap, simple,
and speedy method of utilizing bon2s on the farm as
manure? A. The following plan has been suggested
for utilizing bones: Place them in a large kettle
fillled with ashes, with about one peck of lime to a
barrel of bones. Cover with water and boil. After
twenty-four hours, nearly all the bones will be soft
enough to be pulverized by hand. The rest may have
to be bolled ten or twelve hours longer. When pulver-
1zed they will be in the form of paste, and suitable to
mix with other manure. 2. What {8 a good process for
ecounverting molasses into vinegar? A. Vinegar may be
made by mix'ng 16 parts of pure water,1 part of sirup
of molasses,and 1 part of baker’s yeast at a temperature
of about 8C* Fah., and keeoing the compound in 8 warm
atmosphere from ten toth'rty days. A .ittleold vinegar
added on the second or third day will aid the process.

C.J. M. asks: What will make and keep
raln water sweet in a clean wooden cistern? I putone
bushel of charcoalin eachcistern, but it does not sweet-
en the water. 1f charcoal {8 good, how much and how
often should it be renewed ? A.Lt your cistern isclean,
and the water also when it goes into the cistern, the
{mourity 18 due to the vegetable matter taken up from
the wcod of the cistern. If you uee charcoal to purify
it. the beit way will be to filter the water through it
Alum {8 a more ¢ffectaal agent for purifyiog the water
A drachm of pounded alum to a gallon of water is suffi-
clent. After twenty-four hours the water will be
cleansed. All wooden vesscls to hold water should be
charred inside.

A correspondent says, in reply to W. C. L.,
who asked in ourissueot June 13, how to procurea
vacuua in a common bottle: * I would suggest the en-
closed plan,a modification of which 1 have used. Let
a represent a cylinder, b a pis-
ton, c a hollow pieton rod, d &
sliding rod for holding stopper’
e astopper,/ a bottle, g a stir
rup for withdrawing piston, 2 a
discharge cock, ¢ a cap which
screwsonto the cylinaer. The
moa operation 18 as follows:
Removethe cap,i, and fll the
cylinder with water, replace
the cap (whichshould be packed
with rubber) and, while in this
position, withdraw the piston
until water appears all around
it on the opposi.e side; alto
open the cock, 2, and allow all
air to escape. The apparatus
should then be reversed, and
placedupon a bracket for con-
venience in operation, and the
space over the piston should be
filled to overflowing. 1he bot-
tle may then be filled and the
stopper droppeda in and pressed
tight enough to keep its place
when reversed. The stopper
should be ground, as alsv the
bottle, to fit their places. The
bottle is then inserted in the
cylinder, expelling the surplas
water as it enters: and when
firmlyset, the stopper may be withdrawn by the sliding
rod, d, which has a recess at the end to fit'it. Now the
piston may be withdrawn as quichly as convenient, ths
cock, 2, being opened until the water has all left the
bottle, when thestopper may be inserted by the rod,d,
andthe bottle removed. Sollds may be introduced dur-
fog this operation, and fluids at any time. The success
willdepend upon the scientiic and mechanical accur-
acyol theoperator, as the airmust be expelled from the
water,and care in manipulating must ;otherwise keep
it out.”

H. writes to corroborate I. F. B.’s statement
concerning the water in the Humboldt and other val-
leys of Nevada being of a uniform level at various
points in the valley, and that, if the streams were
straightened and the level lowered by drainage, the
frosts and damp and chilly nights wouid disappesr, and
farming bemucbh more successful. “Ihave often ob-
served the same fact in every portion of Nevada and4n
some parts of California; while here in Montana, we
find that the water {s never found lower than our
streams, rising and falling with them, and in no month
of the year can we be sure that we will not have frost.
My expetience, however. would lead me to differ from
him very materially as to the cause and use of different
means for the protection of vegetable life. I claim
that the air is too dry. It allows the heat from the land
to radiate into space with verylittle or no resistance.
Ithink that I. F.B. will bearme outin this, that we are
more liable to have severe frosts after a hot, dry day
than after a cold and damp one, and more liable in a
clear,still night than a cloudy or windy one. I bave
suftered intensely from heat two hours beforesundown
in some of those Nevada valleys, while two hoursafter
it I was suffering just as muchtrom cold. The air was
verydry,allowing the heat of the sun to pass through
it without resistance, and making the earth very hot;
and when the supply was cut off, it would return with
equal rapidity over the same iree road. I think this is
in accordance with Professor Tyndall’s thorough
and carefully conducted experiments on the subject
(SeeLecture IX, p. 878, of his work, * Heat as a Mode of
Motion '), and I think tbat he givesus the true the-
ory of frosts in the same work,p. 418. Iwouldrayit s
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the custom herewhen we anticipate a frost to irrigate
or run the water quickly over the surface if Dossible.
Ihave frequently saved mv garden from frost when
everything was cut down more or less around it.and
that under circumstances that cannot all be accounted
forln anyother way thanthatthe vaporrising forms a
mantle orcover‘ng, preventingrapid radiation and thus
saving the plants. There are many of your western
readers that are deeply interested in this question. Ag-
riculture in the mountains {8 fast becoming an impor-
tant industry, and our great banes are earlyand late
frosts. Perbapssome other readers could throw addi-
tional light upon the subject.”

S. P. says,in answer to 8. C. H., who wish-
es to mount a drawing on a paper background, aud then
varnish the surface: Paste the drawing on the back-
greund. Flourpaste is as good a8 any ; and when 1t is
dry, size the surface with a solution of gum arabic or
white glue. When that is dry, use any varnish you
please. For a delicate picture or drawlng,dammar var-
nish 18 the best ; but it must be applied rapidly to se-
curean even surface.

M. R. H. asks: How can I render hard,and
unaffected by heat, beechwood lasts which are daily
subjected to12 hours dry heat at a temperature of 290°
Fah.? Common wooden lasts, undergoing this treat-
ment,in a few months becomedry and almost charred
the edges break offand they are unfit fer use.—C.L
asks: What {8 the best way to can green corn apd green
peas?—H. J asks: [sanimal life visible, by the use of
the microscope, inthe water from hot springs as wel
asincold water?—A.E.R asks: 1. How can I coverthe
elazing on potter’s ware with s{lver or mercury, 8o as
tomakeit areflector of light? 2 Of what is the ash
which remains afterlead has been heated above melt-
ing point forabout twelve hours. composed ?—H. D. M.
asks: How can I apply paratiin to make canvas water-
proof? What shall I put inthe paraffin to make it of a
dark color?—S. C. H. asks: How can I prepare mocking
birds’ food?—J. A.J.asks: How can I make in aquari-
um?—W, E. L. asks: How can I line fron water tanks,
to prevent rustin the water?—G. O. C. aske: How can
Iremove the blue color from poltehed steel 2—H. D. M,
asks: Howcan I clean petroleum barrels,soasto make
them fit for holding cider, etc.?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contrjbutions
upon the following subjects:

On Feathered Arrow Heads. By F. EEM

On Aerial Navigation. By G. W. M.

Also enquiries and answers from the follow-
ing:
0.D. 0.—E. T.—M.P.—C. §.—G. J.—W. C.L. G.—J.M
G.B.A—E. P. W.—A.W. H.—0.8 —J. B.
HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-
pear should repeat them. 1f not then pub-
lished, they may conclude that, for good rea-
sons, the Editor declines them. The address
of the writer should always be given.

Enquiries relatiog to patents, or to the pa-
tentability of inventions, assignments, etc.,
will not be published here. All such ques-
tions, when initials only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all; but we generally
take pleasure in answeriog briefly by mail
if the writer’s address is given.

Hundreds of enquiries analogous to the
following are sent: “Please to inform me
where I can buy sheet lead, and the price?
Where can I purchase a good brick machine ?
Whose steam engine and boiler would you
recommend? Which churn is considered the
best ? Who makes the best mucilage ? Where
can | buy the best style of windmills?” All
such personal enquiries are printed,as will be
observed, in the column of ‘“ Business and
Personal,” which is specially set apart for
that purpose, subject to the charge men.ioned
at the head of that column. Almost any desired
information can in this way be expeditiously
obtained.

(OFFICIALL.|
Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDIN@

June 30, 1874,

AND EACH BEARING I'HAT DATRE,
Those marked (r) are reissued patents. ]

Adoing machine, C. C. and J. B. Moore ......... 152,610
Agricultural implement ferrule, W. H. Bowman 152,454

Alr compresser, W. 8. Deeds.... .....co0ueeeen... 152,368
Afrin rooms, cooltng, R. W.Sanborn ............. 152,519
Alkalies, putting up caustic, Hermman & Holman 152,634
Auger, earth, W. Sandln . ....c..cccevnnnnnnnccnns 152 522
Bale tie, cotton, J. M. Goldsmith.. ... 152,480
Baling plastering hair, W. R. King........... ... 152,560
Barrel head, O. Jndge .........ceevnee cesssnaenasass 152,495

Bedstead fastening, W. H. Elliott.
Biige water gage, J. D. Leach..
Binder, temporary, H. A. Behu, Jr.
Binder, temporary, J. Bennet.......

oo 152,621
oo 152,657
.. 152.590
ceeneeees 152,458

Boller grate, steam, J. Sanders.............. ceeeees 152,692
Boot heels, burnjshing, E. H. Downing . 152472
Boot seam, ruhber, E. B. Stimpsou ....... ereeenes 152704
Boot soles, burnishing, Weeman & Dunnells...... 152,584
Bridge, Iroun truss, E. Hemberle........ccueee . 152,483
Bridle, R. W. Sanbora ........ .. 152,518

Buckle, G. W. Bradford......
Buckwheat, cleaniog, D. Pease

152,55
. 152,679

Bung for casks, R. Pentlarge (r).. ..o 5,987
Burner, gas, T. F. McGhann... .. 152,568
Burner, lamp, S. W. Fowler (r).. o 5946

Cages, mat for bird, I. A. SIDger..eserseceerasesss 152,526
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Car brake, J. Heberlein
Car coupling, C. S. Davidson
Car counling, E. S. Gillies..

Carcoupling, Hoopes & Smith......ccevvveevennens 152,558
Car coupling, G. W. Kendrick. .. 152,648
Car coupl.ng, J. Pendergast.

Car coupling, G. B  Quigley
Car coupling, W. G. Smoot....
Car coupling, G. ThOmAas ....ccvevvvnnennces veeess. 152,538
Car coupling pin die, J. T. Wilson... .. 152,529
Car for transporting coal, J. Haines 152.630
Carheater, E. Densmore 152,615

Car refrigerator, J. J. Bate (r). .. 5942
Car, street, J. Stephenson.. . 152,701
Car stove, J. H. Mahrenholz .. 152,566
Car wheel, L. E. Truesdell.....coceeeeeeereenens .. 152,708
Car plow for unloading gravel, Finney et al..... 152,624
Carding machine roll, J. Greaves ..... cereeee .. 152,628
Carriage wheels, making, S. Buck ......ceceueennns 152,557
Cart, hand duiap, E. Jenkins...e.ceveeenerecacennae
Chatns,manufacture of, P. Bradford

Chimney cowl, R. N. Harlan.........cceeeveeennnns 152,631
Chimney top ventilator, J. D. Kennard.......... 152 647
Clothes dryer, E. F. Landis ............ 152 497

Clothes pins, cutting, H. Mellish..
Clothes wringer, T. E. McDonald
Coal box, G. S. Bruce.....ceevvuienneen

Cock, operating stop, J. F. Manahan..
Corking apparatus, J. A. Miller .........
Corks, machine for cutting, F. L. Blair .........
Cotton worms, destroying, T. W. Mitchell (i)....
Counter,movable store. J. Grimes........oeee. .
Cultivator, W. H. Farmer.......... veens
Currycomb, F. L. Wright ..cciiiuiiiiiinrnneeennnns
Cylinders, device for ceatering, G. F. Hawle
Derrick, canal boat, S. Stevens........
Desk, wall or bracket, L. A. Mancini.
Dial plates, enameled, J. H. Robinson
Dratt tongue iron, G. W. Taft.....coevveniiiiiennns
Drilling machine tripod. J. B. Waring
Eggecarrier, J. L. Stevens..
Elevator,C. Bradford..
Elevator, M. L. Wyman .
Elevator, endless chain, S B.Castle.......

cees 152,595
. 152.499

.. 151,593
.. 152,718
. 132,601

Elevator, hay, U. H. ShockleY.....ceeuuen . 152,525
Engine, rock drill, E. S Winchester 152,540
Engine, steam, E. S. Winchester..... .ccceveee... 152,541
Engues, slide valve for steam, O. Kromer eees 152,653
Fence, J. E. Warren............... cerereeneinees oe 152,535
Fence post, G. R. Clark............ [ ceee. 152,162

Fertilizer distributer, J. Hollingsworth..
Firearm, brecch loading, I. G. Beaumont..
Flower stand, W.Snow ...................
Fruit dryer. E. A. and C. W. Jones

.. 152 637
.. 152452
.. 152,699
. 152,644

Furnace, hotalr, L. R. Satterlee............. . 152,693
Gage and tram. carpenter’s, G. F. Hawley . 152,488
Gage, recording pressure, D. P. Davis............ 152,167
Gatter, J. M. Campbell ..ooeevuiiiinnns .. essevocans . 152,460
Gas, making hydrocarbon, W. H. Burr...... .. 152,596
Gas stove retort, J. Goldthorp........ sessessciaes 152,625
Gas, deodorizing material for, Mackenzie et al... 152,60
Gate, farm, C. T. DavisoD......cevveviiurennecnnens 152,613
Glass melting pot, R. Plchardson .. 152,687
Grain binder. J. F. Gordon,..... . 152,481
Grain cleaner and srourer, R. Cralg....... eeeress 152,609
Gra'ndrill,J. C. Leftel .o..oov.uivinniinininnnneens 152,562
Grinding machine shoe and die, F. G. Belknap (r) 5913
Harness loops, etc., pressing, A. W. Child ....... 152,603
Harvester, J. H. Edward ... ...coieiiiieinnnn o 152,622
Hurvester binder platform, A. Elijah (r) . 5945
Harvester cutter, A. Harder .. 152,186
Hatchway, J. M. Strout.... . 152,576
Hay fork pulley, A. J Nellis .. 152,672
Hay loader, J. Q. Collins ... 152.607
Heater. gravel, A. Waiker .. 152,70
Hinge, M. L. Polrler ee reeeestetiesenesneene- . 152,512
Hinge,gate, W. S. Whiting, Jr 152.714
Hog catcher, G. G McManis .. . 152,667
Horse bot, L. W. Mcses ...... 152.505
Hozrse boot, india rubber, D. N. Hurlburt ....... 152,610
Horse detacher,T E. West .....covvvnnnnn.. . 152,536
Ice house, R. W. Sanhorn .. 152,521
Indexing, W. Kuvight ... ... .. 152,651
Iron, refining, R. S. Dillon.. .. 152617
Ironing board, I. SamsoQ ........... . 152,691
Ivory, artificla!, W. M. Welling (r) . . 5,910
Jack.lifting, H. W. Cornell.......... 152,608
Jack, lifting, C. S. S. Grifiing.. 152,482
Jack, pegging, J. J. Strewart ... . 152,528
Joint for stay rods, stop, C. Frizell......cccevueeee 152 476
Knitting machine, E. . Curtiss.. 152,466
Knob patch cutter, F. Norris.... . 152,674
Lantern, M. W. House.. 152,493
Lantern,J.J. Marey ..... 152,663
Latch, locking, F. W. Folsom . 152,475
Lead, manufacture of white,C. J. Sevin (1) ..... 5,938
Leather glazing machine, V. Walter ....... 152,711
Leather, cut'ing and embossing, A. Gould . . 152,627
Lighthouse burner,.J. R. Wigham . 152,538
Lock, seal, Cleuch & Bayly.......... 152.605
Locomotive suction and pump, Lewis ez al . 152,659
Loom for weaving bags, etc., Lalrd ez al . . 152,654
Loom for weaving wire, W. Taylor,......... cevees 152,531
Lounge, extension, H. J. Grimme ... 152629
Marbile, artificial, w. Burnet........... . 152,459
Marble, imitation, T. and C. Symlngton 152,577
Medical compound, B. F. Ulmer., . 152,534
Metal twisting, L. J. Materson .. 152,501
Mill, grinding, W. J. and J. G.Lane,, 152,655
Mill and itz appliances, rolling, J. L. Pennock... 152,508
Milistone dress. S. Keftn....oo.ivvviinnennnnss veees 152645
Miiler box, A.F. Strong,.........cc0.0 152 529
Mortising machine, G. B. Durkee . 152,473
Mowing machine, W. A. Kerby.... . 152,551
Oil, compound paint, T. Ruston., 152,690
Olls, etc., distilling, R. Klosterman, . 152,650
Ordnance,P. M. Parsons........... . 152,678
Orcs, etc., scpnranng,JAJ. Willis... . 152,715
Ores.etc.,cooling roasted, R. Teats . 152,532
Organ coupler, E. B. Carpenter,,. . 152,599
Organ coupler, C. Schallberg..... . 152,694
Organ reed board, J. R. Perry (r)..cceeeeecencnnes 5,954
Paint compound, G. W. Pond ...... teereessssnasss 152,513
Paint, compound for cleaning, S. Shor . 152,697
Pan forming machine, F. D. Secor..... . 152,523
Paper box, H. R. Heyl ...ccvvivnnnnes . 152,636
Paper box machine, E. B. Beecher........... 152,544
Paper, grinding wood for. J. G. Moore (r)........ 5,936
Parcel holder, G. B. Clarke.............. [ e 152,604
Pavement, R.and T. Wmans trreeseeeeesesss 152,716
Photographic pictures, takiag, N. Weston ceee 152,713
Plano tuning pin, M. Delaney . 152,470
Pile, . Jenkins ... .. 152,643
Plllmachine, P.Cauhape... . 152,461
Pill machine, J. A. MCFerran....oceeeeeennnns eee.. 152 666
Pipe cut-off and strainer, E. J. Knowlton......... 152,652

Pipes. layirg cement, J. Loeffler .........
Planter and spale,corn G. W. Doty.

Planter, corn, G. H. Hume....... veseee .. 152,494
Planter, corn, Millar & T3dd . ... 152,669
Planter, cotton seed, J. Dana......... ceereseeee.. 152,611

Planter, hand corn, J. C. Leftel....... ... 152,563

Plate rack, J. J. Collins..... . 152,550
Plow, E. Wiard (r)...... . . 5941
Plow and cultivator point, O. F. Phillips . 182,519
Piow, gang, A. H. Burlingame.......... .o 152,458
Plow, gang, F. R. Crothers.....ccoveeennsass vee. 152.464
Plow irons, die for welding, C. H. Thomoso . 152,570
Plow, riding, J. H. Payton ..... ceieeesiiensseeninenn 152,507
Plowshares, die for forming, C. H. Thompson . 152,578
Pocket book, A, M. Le Vino . 152498
Printing press, J. W. Kelberg . 152,646
Printing press feed, R. M. Hoe (r)....ccevvevie ounn 5,947
Printing press inking apparatus, J. Bryson........ 152,518
Pully block, Hewitt & Goff . 152,635
Pump, W. M. Brooke .. 152,594
Pump, E. Rhodes, Jr... .. 152,684
Purifier, middlings, G. Parker..... . .. 152,677
Purifier, middlings, Todd & Keyser.. . 152 582
Raflway chair, W. Mansfield ....... .. 152,5€7
Railway, elevated, R. H. Gilbert . ... 152,625
Ratlway rail,J. M. Ma¥...cooevvnnens . 152,502
Railway rail joint, Crowley & Kelley 152,551

Railway switch, C. H. White ..... ... 52,586

Railway track, A. Dehuff ...ccciieieninniannaeenes 52,469
Refrigerator, transporting, R. W. Sanborn....... 152,520
Register, passenger, C. Decker........... .. . 152,614

vev. 152404
. 152,501

Rocking horse, W. J. Emery..
Roll for troops, permanent, C. Blattne .
Roof, thatched. F. Geler.................. . 152,418
Roofing composition, McDerby & Stevens........ 152,503
Roofing, etc., compounds, H. W. Jobns (r). 5948 to 5,951
Safe, ﬂreproor Eurich & Raettig . 152,553
Sates, etc., lining for, W. H. Butler.. .. 152,598
Sash fastener, Richards & Fowler.. . 152,685
Saw gummer, W. B. NOYe8 ...ccoieeeecnccsanannnes 152,675
Sawing machine, lath, P. W. Hart....... . 152,632
Sawing machine, stave, N. H. Smith. .. 152,698
Scaftold, H.Pickett.. .. 152,511
Screw-cutting die plate. F. D. Bliss . . 152548
Seeding machine, J. H. &.J. W.Thomas . 152,706
Separator, clover, Z. Miller..... 152,668
Scparator, grain, J. F. Pool.. . 152,514

Separator, ore, G. Copeland (r)... 5,944
Sewing machine, W. W, Abbott.. 152,519
Sewing machine, Dinsmore & Carter. . 152,618
Sewing machine, . Manning............ . . 152,500
Sewing machine attachment, stay, I. Manning... 152.662
Sewing machine motive power, D.B. Herrinton.. 152,633
Sewing machine treadle, D. A. Swift.. .. 152,705
Sewing machine tucker, J. H. Bean .... . 152,543
8naft, flexible, N. StOw () ....... vereraees . 5,939
Shufting, etc., straightening, C. Scofleld. . 152,695
Shingle machine, I. M. House.. .. 152,638
Ship’s winch, T. L. Hubbard...... . . 152,629
Shoe soles, shaping, J. B. Johnson....... . 152,55¢
Shoe supporting uechanism, E. Lemercier (r) 5,952
Shovel block die, C. H. Thompson.... .. 152,580
Shovels, manufacture of, J. T. Tyler..... . 152583
Shutter tastecing, W. E. Selleck ...... . 152,696
Snutter worker, D. Gro#s ...... . 152,485
Shutter worker.J. W. Jedkins. .. 162,641
Shutter worker, H. H. Sherwood . 152,524
Sink trap, H. Miller.......... 152,511
Skate, J. A. Whelpley (r)..... . 5955
Sled, J. L. Tompking. ,.......ceueen oo .. 152,707
Soldering metal tubing, S. R. Tucker,. .. 152,709
Sole nailing machine, E. P. Richardson .. 152,656
Spark arrester, E. Osborn............... .. 152,616
Spring, elliptic, E Cliff.. .. 152,606
Stove, Perry & Dickey......... .. 152,509
Stove, base burning, E. Bussey.......... . 152,597
Stove, cooking, Cawthon & Fzekiel....... .. 152,602
Stove grate, coal, H. Gaskell..... C R4
Stove liuing, W. J. Wooaside... 152,587
Stove pipe damper, J. M. Horton..... seesetiencenns 152,492
Stove, raliroad car,J. H. Mahrenholz ... . .. 152 5€6
Stove, center piece and cover, Melville et al .. 152570
Suspender?, H. A BOWDC......ccviinennnnnnns .. 152,592
Switch locking apparatus, Dikeman & Lovell ... 152,615
Ticket clasp, Ciay & Dorr .......... .. 152,549
Tobacco, preparing, W, S, Kimball. .. 152,649
Tool handle, W. J. Thomson............. ceeeeaaesss 152,581
Toy, A. & G. NebekKer.....cocoeuvvvrnennns . 152,611
Toy, G. Yung ....eeuuee . 152 588

. 152,554

Toy, musical, B. Gade. .
. 152,555

Toy, wind wheel, W. Gorton

Trap, animal, R. S. Pardee.. .. 152,506
Trap, animal, W. S. West .. .. 152,587
Irap, fly, H. CArter .c..ecveeniiavnensennnes .. 152,600
Tubing, shaving soldered, A H. Wells......o.e00ee 152,585
Tyre tightener, A. Hollingsworth.......... cecenses 152,191

Tyres machine for setting, S. Buck........
Valve for hydraulic purposes, C. A. Condé..

.. 152,456
... 152,463
. 152,673

Vehicle, M. V. N{chol8......ooeeveennnninins
Vehicle brake, W. H. H. Snellbaker .. 152574
Vehicle seat,J. A. Curtis ......... . . 152,611

. 152,516
. 152,612
152,686
. 152,400

Vi hicle tyres, clip for, L. Rundell,
Vehicle wheel, J. W.Davis .........
Velocipede, C. R. M. Pohlé...........
Ventilator cap, G. Kavanaugh,.......coc.00 .
Ventilator or screen,automatic, I. A. Salmon..

.o 152,517
Vent,liquid, Love & Talley...cccvvvuunniieeceneess. 152,565
Wagon gesring, R. H. Starks........ .. 152,527
Walls, ornamienting, J. J. & J. P. Maybery....... 152,661
Washing machine, L, M. Doddridge............... 152,619
Washing machine, H. Grandjean..... . 152,556

Washing machine, W. S. Spaulding..
Waterproof fabric, G. M. Allerton,

152,575
152,451

Water trap.J. A.Lowe (r)........ . 5,953
Water wheel, M. D, G1OW..ooevierereeeciiinconeenss 152,484
Water wheel, J. W. Ross., .. 152,515
Weather strip, S R. Stanton, ... 152,700
Weaver’s harness, making, J. teeeeesss 152,465
Whip socket, W. W. Richardeon.,....... ceeene ven.. 152,688
Window screen, E. B. Lake............ cesecsstenes . 152,656
Window screens, ornamenting, F. J H. Wogram. 152,717
Wire, device for coiling, Haskell & Garrett....... 152,557
Wood-preserving compound, J. A. Draper........ 152,620
Wood surfaces, smoothing, G. Munger.,... .. 152,572
Yarn drying machine, J. Ramsden. . 152,683
Yarn reeling machine, W. H. Leach. 152,658

APPLICATIONS FOR EXTENSIONS.

Applicationshav: bzen dulyfiled andare now pending
tor the extension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
80,191 —PAPER BAG MACHINE. -H,G .Armstrong. Sept.16,
30,233 —MARTINGALE RING.—D.W.C.Lockwood. Sep.16.
30,360.—PROPELLER.—H. Stanley. September 23.

EXTENSIONS GRANTED.
29,012. —Horse RAKE.—F. Seldle et al.
29,085. —SEWING MACHINE.—J. First.

DESIGNS PATENTED.

,504 —PITCHERS.—J.S. Atterbury et al., Pittsburgh,Pa.
7,505.—CoLLAR Box.—E. J. Frost, Philadelphia, Pa.
7,556.—FRAME CORNERS. —P. J. Hardy, New York city.
%,501,—HANGING BASKETS.— A.H.Hews,Cambridge,Mass.
1,508.—SHOW CABES.—A.Lange et al., 8t. Louis, Mo.

7,509.—MONUMENTS.—A. E, Perrin, Central Falls, R. I.
1,510.—PAPER CLIP.—D. F. Smith et al . Haverhill, Mass.
7,511 to 7,513.—FOUNTAINS AND VAsES.—W. Tweeddale
et al., ®rooklyn, N. Y.
1,514 & 17,515.—STOVES.—J. Benner, Philadelphia, Pa.
7,916 & 7,517.—LABELS.—J . D. Frary, New Britain, Conn.
1,518.—THERMOMETER BACK.—@G. Gano. Cincinnatt, Ohlo.
1,519.—RANGE.—J. Martino, Philadelphia, Pa.
1,520 to 7,522.—01L CLoTHS.—C.T.Meyeret al.,Bcrgen,N.J.
1,528.—HEAD L1GHTS —J. Radley, Brooklyn, N. Y.
1,524.—BAND CoMB.—W. Mullee, Cherterficld, Pa.

TRADE MARKS REGISTERED.
1,852t0 1,854.—GLUE,ETC.—Bacder & Co.,Philadelphia,Pa.
1,855.—WEARING APPAREL —Caswell & Co.,Har ford,Ct.
1,856.—ToBACCcO —Frishmuth & Co., Philad~lphia, Pa.
1,857.—LUBRICATING OIL.—A. B. Hinman, Detroit, Mich.
1,85%. —HORSE BRUSHES.— C. W. Maguire Brush Co.,

Brooklyn, N. Y.
1,859.—IRON ORES — York Co.Iron Co., Pa.
1,860.—WROUGHT IRON & STEEL.—York Co. Iron Co., Pa.
1,861.—REFINED LARD.—W.J. Wilcox & Co., N. Y. city.

SCHEDULE OF PATENT FEES-
0D eaCh CAVEALt...cvvererreiecerrcnssnsneanscacense... 810
On each Trade MarK......coceveiieceinnnecnccnnecee... 828

813
820
.810
.820
....830
...830

On filing each application for a Patent (17 years).
)n issuing each original Patent..

Jn appeal to Examiners-in- Chlef
)n appeal to Commissioner of Patenta
n avplication for Relgsue......eeeue

)n application for Extension of Patent
)ngranting the Extens!on..eccccesececcass
n fillng & Disclaimer...... csees ceeesssen
)nan application for Design (3% years)...
‘Jnapplication forDesign (7 years).
)n application for Design (14 years)..

CANADIAN PATENTS.

UIST OF PATENTS GRANTED IN CANADA
JuLy 6 To 8, 1874.

3,590.—J. Corbett, Hartford, Hartford county, Conn.,
U. S. Improvements in registering ticket punches,
called “Corbett’s Improved Registering Ticket Punch.”
July 6, 1874

3,591. —A. Jeffery, Guclph, Wellington county, Ont.
Improvement in leoking glass holder, called“Jeffery’s
Improved Looking Glass Holder.” July 6, 18%4.

3,592.—P. Trudeau, Ottawa, Carleton county, Ont,
Améliorations aux établis de ménuisiers, dit “Etablis
.Trudesu.” (Improvements in Joiner’s Bench.”
July 6, 1874.

3,593.—R. B. Underhill, Corinth, Alcorn county, Miss..
U. S. Improvements in apparatus for extracting cof-
fee, called “Underhill’s Improved Coflee Extractor.”
July 6, 1874.

3.594.—J. Young, Goderich township, Huron county,
Ont. Improvementsin couplersfor coupling therods
or stafts of threshing machines and other mnaehines,
called “Young’s Safety Coupl'ng.” July 6, 1674.

3,595.—J. E. Sanders, New Bedford, Bristol county,
Mases.,, U. S. Improvement in flower pots, called
“sanders’ Improved Flower P:t.” July 6,1874.

3,596.—J. Davis, St. Paul, Ramsey county, Minn., U. S.
Improvements in pipe stems, called “Davis’ Pipe
Stem.” July5,1-14.

3,597.—M. Bryant, Northport, Suftolk county, N.Y.,U. S.
Improvement in windlasses for presses, catled “Bry-
ant’s Improved Windlass Press.” July 6, 1874.

3,598.—L. B. Bishop, Horton, Nova Scotia. Improve-
n.ent on & machine for spinning wool and cotton,
called “Bighop’s lmproved Spinning Wheel.” July 6,
1674,

3,599.—J. H. Steiner, Albany, N. Y., U. S. Improve-
ments on fire extinguishers, called ‘“Steiner’s Repeat-
ing Fire Extinguisher.” July 6, 1874.

2600.—F. R.Smith, Bennington, Bennington county, Vt.,
U. 8. Improvements in bed springs, called “F. R.
3mith’s Bed Spring.” July 6, 1874.

3,601.—J. Brooksand A. Bourassa, Coatlcook, Stanstead
county, P. Q. Washing machine, called * Brooks &
Bourassa Lightning Washing Machine.” Jaly 6, 1874.

2602 —W. Clark, Brampton, Ont. Useful clothes line,
rope, and other fastener, called **Clark’s Clothes Line,
Rope, and other Fastener.” July 6, 1874,

3.603.—J. H. Wentworth, Boston, Sutfolk county,Mass.,
U.S. Improvement in stoves, called “Wentworth’s
Improvements in Stoves.” July 6, 1874.

3,6/4. —Mrs. H. R. Tracy, New York city,U.S. Improve-
ments in sewing machine cabinets, etc., called * Mrs.
H. R. Tracy’s Sewing Machine Cabinet.” July 6, 1874,

3,605.—D. Ashbury and E. A. Osborne, Charlotte,
Mecklenburg county, N. C., U.S. Improvements on
apparatus or process for bleaching, washing, making
extract, and for other analagous purposes, called
*“ashbury’s & Osborne’s Apparatus and Process for
Bleaching, Washing, Making Extract, etc.” July 6,
1874,

3,66.—H. M. Skinner, Rockford, Winnebago county,Ill.,
U.S.,and L. W, Doty, Marengo, McHenry county, Ill.,
U.S. Improvements onsulky or riding plows, called
“The Skinner Riding Plow.” July 6, 1884.

8,607.—M. May and F. May, Springfield, Clark county,
0.,U.S. Improvements onclothes wringing machines,
and benches therefor, called “May’s Wringing and
‘Wash Bench.” July 6, 1874.

3,608.—C. Wheeler, Jr., Auburn, Cayuga county, N. Y.,
U. S. Improvements oncombinedor interchangeable
reaping and mowing machines,called ‘“Wheeler’s Com-
bined Reaping and Mowing Machines.”” July 6, 1874.

8,609.—W. N. Whiteley, Springfield, Clark county, O.,
U. S. Improvements on machines for reaping and
mowing, called “The Champion Harvester.” July 6,
1874.

3,610.—J. W. Cuthbertson, Brantford, Brant county, Ont.
Improvements on themopsusedfor scrubbing floors,
etc.. called “Cuthbertson’s Self Wringing Mop.’’ July
8,1874.

8,611 —A. Burbank and H. E. Shafter, Rochester, Monroe
county,N. Y. Improvements on lamps, called ‘““Bur-
bank’s Kerosene and Afir Light.” July 8, 1874.

3,612.—J. Hughes, Bloomington, McLean county, Ill.,
U.S. Improvements in machines for repairing boiler
flues, called “Hughes’ Machine for Repairing Bofler
Flues.” July 8, 1874.

Advertisements.
Back Page = = = = = = = $1.00 a line.
Inside Page= = = = = 73 cents a line.
Engravings may head advert: tsatthesamerate per
line, by measurement. as the letter press. Advertisements

must be recetved at pubdlication office as early as Fridar
morning to appear in next tasue.

DJOURNED SALE.—The Sale of the

Manufacturing property at Belvidere, New Jersey.
which was advertised for June 12th, stanas adjourned
to Angust ﬁth Fos Bartlculars, apply to

E BELVIDERE M’F'G CO., Belvldere, N. J.

© 1874 SCIENTIFIC AMERICAN, INC.

PATENTS®

The publishers o1 the SOIENTIFIT AMERICAN have
acted as solicitors of patents {p *h+ Unit-d States and
foreign countries for more thar a quarter of a cen-
tury. More than FIFTY THOUSAND inventors have
avalled themselves of their services. All patents se-
cured through this agency receive a special notice in the
SCIENTIFIC AMERICAN, which frequently attracts pur-
chasers for the patent.

Inventions examined,andadviceasto patentability free

Patents obtained in the best manner, and with as 1it-
tle delay as possible.

Caveats prepared from either model or drawings,and
filed in the Patent Office at short notice.

Special examinations as to the patentability of inven-
tions made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, 5.

Trade Marks.—The nccessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamenta work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countriee where
patent laws exist. Pamphlets, containing the cost and
full particulars, mailed on application.

Canada Patents.—Canada 18 one of thebest countries
for patents. The cost depends upon the length of time
for which a patent i8 desired. Full particulars by malil
on application.

We shall be happy to confer with inventors, examine
their models and drawings, and advise with them as to
obtaining patents without consultation fce. Every
kind of information pertaining to patents, at home or
abroad cheerfuily given

Send for pamphlet, 110 pages, containing laws and full
directions for obtaining patents. Address

MUNN & CO.,
Publishers SCIENTIF1C AMERIC AN
rark Row, N. Y.
BrANCE OFFIOE—Corner F and 7th Streets,
Washington. D C.

ORGING & FINISHING MACHINERY,
Fixtures and Tonls complete for making guns, sew-

1vg mavh!nns etc ,10o model, turnished to order by
THE PRATT & WHIINEX CO., Harttord, Conn.

JTEAM REVERSING & VALVE CHEST.

Far ahead of LTAK-MOTION for Steam Crane. Hoist-

ing and Elevator Engines, &c. ﬁ‘ Parties requiring

Machivery tor above purposes. &«., please address

HOWARD FOUNDRY \lACH[WE WORKQ Poilladel-

hia, Pa. For Rights, &c., address WILLIAM GLEN,
eith, Ontario.

THE
SECOND ANNUAL EXHIBITION

OF THE

INTER-STATE

[ndustrial Exposition

Of Chicago,
WILL OPEN
Sept. 9th, and Close Oct. 10th, 1874,

Special Features for this year are Jachinery in opera-
tion, and Processes of Manwfacture. The largest and
best Exhibition Bullding on the Continent. The most
liberal arrangements for kxhibitors in every class, and
the best and cheapest method of advertising for all
Artisans, Manufacturers, and [nventors. Space, Steam
Power, and Shafting free. Applicationsshould be made,
as early as possible, to

JOHN P. REYNOLDS, Secretary.

CHICAGO, May 25th, 1874,

TONE SAWING MACHINERY.

Merriman’s Patent. Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

IVIL AND MECHANICAL ENGINEERING AT

/ THE R&NSSELAER POLYTECHNIC INSTITUTE, TROY,

N.Y Instructton very practical. Advantages uusurpas-.
eed inthiscountry. Graduates ohtain excellent position.
Re-opens Sept. 16th. For the Annual Register, contain-
ing improved Course of Study, and full p,.uculnrs
cFresn ProF. CHARLES DROWNE, Directors

MAHOGANY,

WAL\IUT ROSE, SATIN, HOLLY, SPANTISH & RED
EDA m-dal] kindsof HARD-WOODS, in Logs,
Plank. Boards and Veoeurs.
§#~ Extra choice Birds Eve and (urly Maple. French
and American Walnut, and Ash Burl Vencers
Just recetved.

Geo. W, Read & Co.,

Mill & Yard186to 200 Lewis St., foot 5th & 6th Sts.,E. R.,
New York.

§2~ Orders by mail promptly and fafthfully execu-

ted
*.* fincloee stamp for Catalogue and Price List.

'ROOFS.

ESTBD 1856

SAMPLES CIRCULARs

ADY Ro0FiNG CO.OF N.Y
64 CORTLANDT ST

ILL EXCHANGE--2d hund Machinist

Tools for 12 or 14 in. Shaper. Horizontal Bor'ng
Mill, or Radial Drill. THE STILES & PARKER PRESS
CO.,Middletown, Conn.
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Scientific Jmerican,
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BOOKWALTER ENGINE.
The lowest-priced goud Engine ever
coustructed; Bollerapd Engine made
ot the hest Cnarcoal Iron, %ompuct.
substantial, ¢conomical, and easily
managed; Boiler, Governor, Pump,
and all irimmings complete for run-
ning at low price ot (boxing ex-
cepted):

i) Horse Power . . . $250 00

2 “ .... 300 00
§& Delivered on Cars at Shops.

JANES & FOOS,

109 LIBERTY STREET, NEW YORK.

TRADE ENGINE

Noiseless in operation—Perfect
in workmanehip—all light parts
of Caet Sreel.

Every Engine indicated. and
valve corrccted to give the high-
est attainable resuits

Warranted sucerior to any
semi - portable Engine im the
market.

Send for Price List and Cir-
cular.

HErRRMAN & HERCHEL-
RODE M’F'a Co.,
Dayton, Ohlo.

BLAKE'S PATENT
Stone and Ore Breaker

~rushes all hard and brittle substances to
anyrequired 8ize. Alco,any kind of
3TCNE for Roaps and for CONORETE, &c.

= Address BLAKE CRUSHER CO.,
New Haven, Conn.

Gooﬁer’s Engine & Mill Works,

MANUFACTURERS OF

First-Class Stationary Engines,

First — With ringle slide valve cut-off by lap at X
stroke

T .
Becond—With indexed cut-off valves arranged to close
at any nart of stroke.
Third — Steam jack ted cvlinders, fittcd with patent
automatic cut-off valve gear ang governor,

erindi-
cated horee power, Or 10 make barrels

from 1_too coal.
PORTABI.E ENGINES, of 8, 10, 20, and 25

Horse Power.

IMPROVED HANGERS. COUPLINGS, FOUNTAIN
BOXES AND SHAFTING.

FRENCH 13! RR SPRING GRIST MILLS AND BOLT-
ING APPAIATUS.

CIRCULAR SAW MILLS AND FIXTURES, BOILERS,
MIL . MACHINZKY, CASTINGS, ETC.

g State whar {8 wanted and Circulars tree.

Address in full,
THE JOHN COOPER ENGINE MFG CO.,
Mount Vernon, O.

Last ghance
AN EASY FORTUNE!

—_—-

Fifth and Lastﬁift Concert

IN AID OF THE

Public Library of Kentucky.

JULY 31st, 1874,

LIST OF GIFTS,

One Grand Cash Gift
One Grand Cash (zifr.
One Grand Cash Gift.
One Girand Cash Gitt.
One Grana Cash Gitt .
Cush (:ifts, $2

10 Cash Gitis, 1

15 Cash Gitts, 1
0 Cash (ifts, 3
Cush Gifis,
tash Gitts,
0 Cash Gitts,
100 Cush Gitts,
210 Cash Gites,
300 Cush Gins,
19,000 Cash Gitis, eac . 000

GrandTotal,20,000 Gifis,all cash,2,500,000
PRICE OF TICKETS.

guaranteed torun on 31bs. of cosl
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Whole Tickets $50 00
Halves . 25 00
Tenths, or each Coupon . . 5 00
11 whole Tickets for . . . 50000
22 1-2 Tickets for . . . . 1,000 00

For Tickets or information, Address
THO. E. BRAMLETTE,
Agent and Manager.
Public Libraiy Building, Louisville, Ky.
or THOMAS H. HAYS & CO., EASTERN AGENTS,
609 Broadway, N.Y

HUSSEY’S NATIONAL

Cottage Architecture.

&\ New and Original Designs, Working
Scale Draw'nge, and Detalls for all
Styles of low-priced Houres, with
Specifications and Cost  Just Pub
lished. Royal quarto. Post-paid, $6.

WwWO00 DWARD’S 1,000 WORKING DRAWINGS

NATIONAL Plaus, Details,

ARCHITECT Specifications & Estimatea

TWELVE DOLLARS, post-
MONCKTON’S NATIONAL }Six iI';olllu-l, post
paid.

paid.
STAIR-BUILDER.

MONCKTON'S NATIONAL}EHX
CARPENTER & JOINER. pa

ORANGE JUDD CO., 245 Broadway, N.Y

"ASON’S8 PAT’T FRICTION CLUTCHES

are marufactured by Volney W. Mason & Co.
ovidence, R. 1. Agents, L. B. BROO

ew York: TAPLIN RICE & CO. Akron o SUreet

TEAM BOILERS forsale cheap—15, 25, 35
40 H.P. S.C. HILLS, 51 Courtlandt 8t., New Yor

Dollars, post
id.

i

AGE’S Water Flame Coal Lime Kiln,with
coal or wood. No 1 Soft White Lime or Cement
with use of water. C.D.PAGE,Patentee.Rochester,N.Y.

7,000 IN

OVI;.R USE
BLAKE S STEAM PUMP
Send for illustrated ca talogue, 79 &8l Liberty st., N.X.

7 2 EACH WEEK. Agents wanted; par-
ticulars free. J. WorTH & Co., St. Louis Mo.
ADVERTIS'ERB! Send twenty-five cents to GEO. P,
ROWELL & CO., 4" Park Row, New York, for their

Pamphlet of one hundred pages, containing lists of 8,000
newspapers,and estimates showing cost of advertising.

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO., 263 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Miniature Telegraph Instru-
ments.

HETHER vou wisa To BUY or SELL
S1EAM ENGINES,
MACHINERY or

PATEN1S,
Write to E. E. ROBERTS, 119 Liberty8t., N.Y.

RISDON’'S IMPROVED TURBINE.

Has the tightest gate and most durable
i Has ylelded the highest percentage of
o oke or else
1878, Dec. 10—36 in. wheel full
gate 90 per cent, scven eiﬁg_hths *89, three
R quarters 82, 1874, Apr. 43 in. wheel
)full gate 91 per cent, seven eighths 89,
S three quarters *83, five eighths 76,
 Additional information gent upon ap-
ghcauou to T. H. N, TYLER &
>O., Mount Holly, NX. J.

HE CHAMPION SILVERSTEEL

SPRING MATTRESS, now ,greauy improved, has
been before the public forseveral years, and continues
to occupy its unrivalled position in the trade, as the
BEST BED ever produced. It presents the rich and
elegant appearance of silver, and is the softest, easiest,
cheafest. and most durable Spring Bed in market.
Wholly composed of tenacious tempered steel sgnués,
80 united that the pressure i8 equally distribute a-
sily litted, turned, or roilled up. Both sides alike. No
frame, no wooden slats,no tow stuffing, no straps. May
be used on floor without bedstead. No under bed re-
glulred. Needs only half the thickness of hair mattress.
ore springs for gonr money in this bed than in any
other. Unequalled for hotels. Any sizes mace to or-
der. Send for pictorial circular. Retail {)rlce of double
bed, $13. Shipped, bv single bed or quantity, te all parts
of the world. Liberal discount to the trade. Sold by
leading dealers in all parts of the country. Refer to
Phelps, Doremus & Corbett, J. T. Allen & Co., New
York, Gould & Co., Pniladelphia, Pa., Gilbert & Sons.
Jdorwicn, Conn, Bowditch & Co., New Haven, Conn., and
many others. CHAMPION SPRING MATIRESS CO.,
Makers, 246 Canal 8t., near Broadway, New York.

MPORTANT FOR ALL LARGE CORPO.
RATIONS aAND MANUFACTURING CONCERNS.—
Buerk’s Watchman’s Time Detector, capavie o;
conirolilng, with .he U:INO8. accuracy, tue motion of a
watchman 0: patro. n, a8 the same reaches different
stations of h's hest. Synd fer a Circular,
J.E.BUERK, P.uU. B ¥ 1,067, Boston, Mass,
N. B~This detectus is coverex oy twu U. 8. Paten’s.
‘srties using or selliag these Instruments without au-
tqarity from me will ha daalt with scaording tn law

A Set of 12 Steel Lathe Dogs

9

From % to 4 inch.. 17.30
“ o Wto2 % .. LB 8.0
Iron, from 3 to 2 inc! .9 6.50
Tt S i) 15.00
1Set of Stcel Clamps 12.50
cont e 10.00

ron
Expanding Mandrels
inches, &c.
S8end to C. W. LE COUNT, South Norwalk, Conn.
for Circular.

FOR SALE—AN UNFINISHED IRON,
' TWIN 8T"REW STEAM VESSEL, having double
botiom and water-tight compartments.

Length between Perpendiculars . . 880 feet.
Breadth of Beam LL
Depth to Main Deck.......... . P2
Displacement at 22 fcet draught,. 6,000 tons,
Area of Midship Section...cceevvennennans 890 8q. ft.
Number of Transverse Bulkheads....... T
ENGINES.
Two pairs, each pair driving one Screw.

Diameter of Steam Cylinder........ 72 inches.
Stroke 01 PI8tOR.ccovveecteccnncinnns 45«
Surface Condensers, area...........co..e. 12,560 8q. ft.

SOKEWS,
Diameter.ccecceceecesesecanne 18 feet
Pitch 5 P
Numberof Blades......... 8

BOILERS.
Ten in number ; Ordinary Horizontal Fire
Tubular Type.
Total Heating Surface.......... 28,000 8q. ft.
Grate SUrface...cccceeeeeeennnnns 876 «

This vessel was intended to be completed for the State
of New Jersey asan Irooclad. Tbe plans were prepared
and the work was carrled on under the airoction of
Geueral GEORGE B. MOCLELLAN, U. 8. A. All mate-
rials, and the workmanship are gusranteed to be of the
best poseible description.

The funds appropriated fer the purpose of completing
the vessel no! proving sutticient, the Legislature of the
State of New Jersey has direcied that a sale be made 1o
the highest bidder. A Cowmission, consisting of

His Excellency Gov JOEL :"ARKER, of [renton,

Vice-Chancellor AMz1 DopD, 0t Ne wark,

Hnnorﬂablc Messrs. W. W. SEIPPEN, and S. B. Dop, ot

ovoken,
has been appuinted to effect such sale.

Bids ¢ndursed ‘‘*PROPOSALS FOR THE PURCHASE Of
IRON STEAMER OR OF PARTS THEREOF,” may pe address-
ed 1o the GOVERNOR OF THE STATE OF NEW JERSEY, by
whow they wiil be recetved at Trenton, N.J.,until 12
o’clock, M., on the second aay of November next, at
which time they will be publicly opened.

Blanks for Fmpnsah, and & Pampnlet containing a
detaiied description of the vessel, as nearly completed,
except a8to armor and armament, may be obtained by
address'ng either member of the Commission or the
undersigned.

Permiseion to examine the vestel, and to inspect the
premises. may be obtained (by intending purcnasers) «n
application atthe Day Dock, where the ship now lies, or
to the Consulting Epgineer to the Commssion, who
will be prepared to exhibit drawings, to explain 1he
structure of hull and machinery, and to give any other
inforwnation respecting the vessel.

R. H. THURSTON,
Consulting Engineer to the Commission,
Hoboken, New Jersey,

United States of America.

HINGLE AND BARREL MACHINERY.—
Improved Law's Patent S8hingle and Heading Ma-
chine, aimplest and Dest tn use. 80, Shingle Heading
and Stave Jointers, 8tave Kquslizers, Heading Planers,
Turners, &. Address TREVOR & Co. Lockpor , N. Y.

ORTABLE STEAM ENGINES, COMBIN-
1ng the maximum of emoleno{. durability and econ-
omy, with the minimum of weight and price. They are
wl&ly and favorably kmown, more than 1,000 being in
ase. All wu"nnted sﬁtls{:ctoryA gl(:.hl-leo sale. Descriptive
sirculars sent on application. 88
are THE J.p& HOADLEY CO. Lawrenoe. Mass.

P. BLAISDELL & CO.,

Worcester, Mass.

Manufacturers of the Blaisdell Patent Upright Driils
and other first-class Machinists’ Tools.

EW & IMFROVED PATTERN®.--MA-

CHINISTS' TOOL8—all sizee—at low prices.
E. GOULD, 97to118N.J. R. R. Ave., Newark. N.d

Andrew’s Patents.

RON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphia, Pa.

Specialties—Accurate Workmanship—Phcenix columns
—Use of double refilned iron. No welds. All work
done on the premises, from ore to finished bridges.
Illustrated Aloum matled on receipt of 75 centa.

Machinery,

Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery eels. Babbitt Metal, &c.

Sturtevant Blowers.

Of overy size ana description constantiy on aand.

Cold Rolled Shafting.

Best and most perfect Shaftinog ever made, constantly
on hand in large quantities, furnished (n any lengths up
to U ft. Also, Pat. Coupllnﬁ and_Self-oiling adjustable
Hangers, pulleys, ete. GEORGE PLACE & CO.

141 Chambers Btreat, & 103 Reade Street, New Y

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

THE JOHN HARDICK

N iangara Steam Pump.

BBARD & ALLER, Brooklyn, N.Y.
Address THE STILﬁi

UNCHING ‘
DROP PRESSES. Sirotsnows. Conas OO

OOD-WORKING MACHINERY GEN.
erally. Specislties, Woodworth Planersand Rich-
u-d‘non'l Patent Em r?ved"’l‘evnv%l:og%(él:ui::.! .
Central, comne ITHERBY RUGG & RICHARDSON.
$0 e §2

ork.

Forthe Best and Chea,
est_Ad

per day at home. Terms Free. Addresg
GEo. STINSON & Co., Portland, Maine.

N WROUGHT
[I11"% - WRHL A

BEAMS & GIRDERS |

HE Union Iron Mills, pPittsburgh, Pa.
The attentiou of Kngineers and Architects 18 called
0 our improved Wrought-iren Beams and Girders ({nt
‘nted), In which the compound welds between the stem
and flanges, which have proved 3o objectionable in th¢
>ld mode of manufacturing, sre entirely avoided, we arc
prepared to furnish all sizes at terms as favorable as cal
h address
urgh, Pa.

‘e obtained elsewhere. For descriptivelithogra
*arnegie, Klomar & Co, Union Lron Mills, Prtrta

Noisel Friction Grooved, or Geared Hotst

sulted to every wapnt.
ey Store Elevu:’ grevent Accident,

0 t, and Engine break.
Smoke-Burn nﬁSul‘e ollers.
nes, Double and Single, 1-3
100-Horse power
am

°100 to, 100,000 Gall
Mer nute, Ba’-‘t’ ps in_the w":md'f p:::
m%’nju

. Sand, Gravel, Coal, Grain, etc., with-
u
AlloLl ht, grmrlo, Durable, and Economical.
Send for Uirculars,
WM. D. ANDRKWS & BRO.,
414 Water Btreet, New York.

Superior to any modifi-
cation of the trip ham
mer. Simple, Efficient
and Cheap

3™ Send for Circu
lars and price.

Address

.1 Chase & Co,,

93& 97 Liberty Rt.,
New York

NEW anua 4d-HAND,.--
8end for Circular. CHAS. PLACE

MACHINERY, ediadisiys St Vet

( ; LASS _NIOULDS for Fruit Jars, Lamps.

Bottles, Ink Stands,etc.,made by H. BROOKE
15 ?rem CoR. WHITE AND CENTER ST8., N.Y
thing new in glase you will require & mould (o

For auy

die).
§¥" PARTIOULAR ATTENTION paid to MOULDS forx
INVENTORS. Send model or drawing: Inclose z:amp

LUHARDNON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan.
els’ and Woodworth Planing Machines, Matching, Sash
snd molding, Tenoning, Mortising, Boﬂns, Shaﬁlng. Ver
tical, and Clrcular Re-sawing Machines, Baw Mills, Saw
Arbors, Scroll Saws, Rallway, Cut-off, and Rip-saw Ms-
chines, 8poke and Wood Turning Lathes, and various
other kinds of Wood-working Machinery.
and price lists sent on application.
cester. Mass.

Catalogues
Manufactory, Wor-
Warehouse 107 Liberty st. New York. Ui

AMPLES OF MA* HIMES, TOOLS, sna
IMPLEMENTS, recelved, exhibited, and orders
taken, A. M. PAXTON & (0., Vicksburg, Miss.

2 4 00 Yearly to Agents. 64 new articlesand
the best Family Paperin America, with
two $5 Chromos. Family Journal, 300 Br'way, N. Y.

A WEEK TO AGENT®—Snure Four new Pat-
ents, J. D. NESRITT, Foxboro’, Mass.

S . ¥

oA v
vjx‘tl LN T

3mall Toels of all kinds: als0 @GEAR WHEELS, parts
ot MODELS, and materials of all kinds. Castinge of
small Lathes, Engines. Slide Rests. &c. Catalogues free.
ROODKOW & WIGHTMAN, 23 Cornnill, Boston. Mase

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engtnes. Also,newandsecond

haud Mac inist’s Tools, Send tor circularaat
THE YALE IRON WORKS, New tHaven, Conn.

Todd & Rafferty Machine Co.

MANUFACTURERS OF X
(heoceleprated Greene Variable Cut-Off Eugine; Lowe’
>atent Tubular and Flue Bo!lers ; Plain 8lide Valve Sta
{enary, Holsting, and Portable Engines Boilers of al
:Ands.” Steam Pumps, Mill Gearing, SL.afting, &c.; Silk,
fow,Oskum, Bagging,Rope,Flax,and Hem; Mlch’inery.
Agents forthe New Haven Mlnufuctnrln& 0.’s Machin
sts’ Tools; for Judson's Goveruore and_ Stop-Valves:
iturtevant Blowers: and Diffurentia! Pulley Blocks
N AREROOMS, 10 RCLAY 8T., NEW YORE.
YORKS. PATERSON. NEW .JERSHY.

SHINGLE & BARREL MACHINERY

EVART's IMP, HEADING AND SHINGLE BAW.
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning allkinds han
dles and Cabinet work. Simplest and best in use. We
manutacture a tu]El: line cf&Wog%dand Iron Working
Machinery, 3team Engin es, &c. ress

¥ O k. BALLLY & VALL, Lockport, N. Y.

P‘OR LEGAL ADVICE CONCERNING

Infringements and Patents, consult R. B. McCMAS-
TER, Counsellor at Law, 9 & 11 Nassau st., Room 26, New
yYork. Counsellor and Advocate In Patent Cases.

SCHENCK’S PATENT, 1871

$0DWORTH PLANERS

ind Re-Sawing Machines, Wood and Iron Working Ma
b . JOHN B. SCHENCK'S
B Ry aginey, Rollery wier JOIN %, SQHENN

OLD ROLLED
SHATFTING.

Toe Bcl th@i i0le SNBLLIDE a®k O PBr Lcu. gresucl
virength, a finer finish,andis truer to gage,LLaN any OLLer
{n use, renders it undoubtedly the most economical. We
arealso the sole manufacturers of the CELEBRATED UOL-
LINS PAT. COUPLI.NGa nndl (nrn%g‘pl Plt}ll‘eyluﬁ Eil]:l&goenrsa. e;ﬁ.,

t approved styles. celists ma. -
s T app v JONES & LAUGHLIK{

3ation to
Try street, 24 and 3d avenues, Pittsburgh, Bs.
sireet, 1508, Ganal st., Chicago.
tocks of this Shafting In store and for sale by
I.LEBL AN% % (f‘l’ll‘zzl.c%on%n, Malu. . H. ¥
. PLACE o ambers street. N. X.
ggg?gu « WHALING. Milwaukee W is.

BOULT’S PATENT
Reverse Motion,Paneling
Varlery Moulding, an
Dovetailing Machine,cuts
Panels of any uesign or
- 8tyle of
Mould in the
solld  wood,
With neat-
ness and dis-
patch,
Routes and
rooves tor
indows —
omy Stairs — Car
, —bridges
- &c.,&c.
Moulds fine
bracket and
£ S5
Crol ork.
It1ie a first class Shaperand Moulder. Dovetails all kinds
of Drawerand Joint Work with thiek or thin stuft. War-
ranted Simple, Durable and Efficlent. Send for circu-
lar and sample of work. Manufactured only by B. C.

MAGH'Y CO., Battle Creek, Mich.

Ofl‘ils, SAFETY HOISTING

Machinery.
0. 348 BROADWAY Now York. ©0”
R. BALL co.,

W YORK.
W

W00D WORKING MACHINERY.

For Planing Mills, Car 8hops, Sash, Blind and Door M&

lkl:{s, %‘ﬁ‘ét&(" Bt;n;}vtor Illgs&nted Ca alogag audop yce
5 ory. al orcester, Mass.

Chambere & 10? 2010 eSts., Naw %?rk.sm“room' st

© 1874 SCIENTIFIC AMERICAN, INC.

| Prize Picturesent free! An

The TOll'Gate * Ingenfousg-m! 30 ohjects to

ind! Address. wit., stamp. E. C. ABBEY (Buffalo, N.Y.
PATENT

Planing and Matching

and Melding Machines, Gray & Weod’s Planers, 8elf-oiling

Saw Arbors, and other mnod working machinery.

S. A. WOODB MACHINE CO., (91Lfberty at.,N. Y.:
Sernd for Circulars, etc. 167 Suibr'y ‘. Roston

ONSTANT EMPLOYMENT—At home,Male or

_/Femule, $30 a week warranted. “ocanitalrequired.

Particulars and valuable sample sent free. Aadress.
with 6¢c. return stamn, C R0OSS, Wilitamsburgh. N.Y.

EXT JULY, A WELL KNOWN FIRM

of Epgincers and Machinery Agenta, with large
connections at home and abroad, will open & ground-
floor Warehouse, having windows frontieg Queen Vic-
toria Street and Cannon Street, City, London, England.
Thefirm 1s prepared to accent the agency for special
machinery,tools, etc., and to exhih't a choice selection
of these and of working models Advrertizera’ travelers
canvass Great Britajn and the whole of Europe. .For
terms, apply to W. P., BoxTi8, New York City.

10 A DAY. Employment for all Patent Nove}
tles. GEN. L. FELTON, 119 Nassau St.,, N. Y

OF THE

SCIENTIFIC AMERICAN.,.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXXI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN ncg
t0 announce that on the fourth day of July,1¥i, s
uew voluice commences. It will continue to be the air
2f the publishers to render the contents of the new
volume more attractive and useful than any of {ts pre-
dr cessore.

The SCIENTIFIC AMERICAN s devoted to the inter -
ests of Popular Scilence, the Mechanic Arts, Manufac.
tures, Inventions,Agriculture,Commerce, andthe indus
trialpursuits generally ; and it 18 valuableand {nstric
tive not only in the Workshop and Manufactory, but al~«
1n the Household, the Library,and the Reading Room.

To the Mechanic and Manufacturer

No person engaged in any of the mechanical pursuits
should think of doing without the SOIENTIFIO A¥ERI-
0AN. Every number contains from s8iX to ten engraviLgs
of new machines and inventions which cannot be four 4
in any other publication.

TERMS,

One COpY, One Year..........

One copy, 8ix months

One copy, four months....ceeeeeeeeses

Onecopyof Scientiic American for one year,and

one copy of ergraving, “Men of Progress”.. 10.0v

One copy of Scientific American for one year,and

one copy of ‘‘8clence Record " for 1874......

Remit by postal order, draft or express.

The postage on the Scientific Americae 18 five cents
per quarter, payable at the office where received Cane
ada subscribers must remit, with subscription, 25 cents
extra to pay postage.

Addressall letters and make all Post Office ordersand
drafts payable to

MUNN

37 PARK ROW, NEW YORK.3J

eesseccseccsecss $3.00
. 150
1.00

5.0¢
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Sdvertisements.

Back Page - -Q - = = = 81,001 line,
Inside Page = = « = = =« = 7Jcents a line.
Engravings may head advertisements at the same rate per
ine, oy measurement., as the letter press. Advertisements
must bereceived at publication office as early as Friday
Morning to appear in next issue.

THE HEALD & SISCO
Patent Centmfugal Pumps

VERTICA
First h‘emluma at New Orleans, Clnclunatl ‘and New
York. “Medal of Special Auard " American
Institute, 1872,
Perfect satisfaction guaranteed. The cheapest, most
durable. gopular and successful Pump known, for Paper
nkcrs, anncrs, Contractors, Brick Makers, 'Distillers,
etc. Pumps with eogine on frame. complﬁze, at low
figures, lor Wrecking, dging, Irmigating, etc. Illustrs
ted pamphlet,.free. j referen ces to partiesactualiy usmg
the Pump. ‘NE es of the stron, eut ossible tesumon
Address D. 8ISCO & aldwinsville, N

TANDARD BRICK MACHIN £—Made by

A.M & W, H. WILES, Grassy Polot, Rocklan1i Co..

Y. The Original of all Brick Machines good for
anym(ng Send tor Cut atd Price List.

SOOI =Z=0FV FOOLWV

EXTRA HEAVY AND IXPRNOVED PATTERNS.
LUC1US W, POND. MAN UFACTURER,

Wo
WARFRO()MS 98 L11§ER7Y ST,N.Y.
& Lathes. Planers, Borug Mills, Drills and Gear Cut-
tersa Specialty.

1\ ANUFACTURERS ‘OF POWER RIV-

ETING MACHINES—Send Circu'srs and Prices,
also uames and lncatien of parries havmq{your mnchluee
n nge.to WOODBTJRY.BONTH & neherter N V,

Ii;NG[l\EB AND BOILERS, New and »ec-
ond Hand, Portable and Statiopary. For descrip-

GOODWIN & WHITE, Oil City, Pa.

tion, addrees

PRATT’S
ASTRAL
OIL,

Safest and best 01l ever made—burns in any lnmp—fox
sale everywhere AS. PRATT & CO.

Established 1770. 108 Fultoo street, N. Y.

Tuns.

v' E
% DOW,S:cYN

AN HAAGEN’S Patent Machinist’s Tools.

Rotary_Sharers for Mtling, Horizontal Boring,
Ge ar, Slot, Key Seat Cuttirg, &c. &c. Iron Pianers,
Self-fecding Hand Driils, Expansion Boring Bars for
Lather, Drill Presses, and Boritg Miils. Twlit. Drill
Grlndmg Machines, tor all sized Driuls—Grinds hoth
cutting edees aud clearunce marhematically true Send
for Pnotograrh, &c., . VAN HAAGEN & CO., 2811
Callo #hiil St . Ph’ hdelphla. ra.

BORING AND TURNING MILLS.

’ATENTED APRIL 11, 1811,

NILES TOOL WORKS

HAMILTON, OHIO.

SEORGE BARNES & (0.,

Manufacturers, Syracuse, N.Y.
GREATEST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

See pnqmvlng and description In the * Sclestific Ame-
rican ” March 7. Toe greatest known cure for rheu-
matismand sciatica. No physician should be without
Send for clrculnr

. R TOWNSEND.SOLE AGENT,
Medical Insmule, 1t8 Cumber)aad St., Brooklyn, N. Y.

320 to sell the IMPROVED “HOME
SIHUTTLE” SEWING MACIIINE,
the only practical, low-priced Lockbtxtch”Se\vmg
Machine ever invented. Addr ess JOIINSON, CLARK
& Co., Boston, Mass.; New York City; Pittsbur, h
Pa.; Cmcago,lll., Louisville, Ky., or St. Louis,

KEYSTONE PATENT FORGES

\ (FAN BLAST,)
Largelor Small, Portable or Sta-
Best

one.

tionary, for Hand or Power.
and Cheapest for every class of

work. KeyStone Portable Forge
Co., Philadelphia.

H. 8. MANNING & CO., Agents,

111 Liberty St.,N.Y.

Srientific Jmevican,

gal

jAG.EN:[‘S WANTED IN EVERY TOWN.,
N. Y. SLATE ROOFING C0O.,

Office, 6 Cedar Street, N. Y.

tin

TER
ST °°"”Li=\n Protect Your Buildings

WITH GENUINE
FIRE AND WATER PROOF PAINT.

No taris used in this composition, one coat of which 18
equal to six of ordinary paint, and STOPS EVERY
LEAK. Filling up all holes in shingle, felt, tin or iron
roofs ; never cracks nor scales off; and is only 80 cents a

lon, ready for use, with a liberal aiscount to the trade

Two gallons will cover1008q. ft. of shingles, or over4000

roof.

8 Send, for testimonials and fuil particulars, to P. O
Box 1,761, New York.

AMERICAN SAW CO.|

TRENTON, N. J.
GREAT REDUCTION » PRICES | ©

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874,
8% Send for new Price List. &3

ANTED! HYDRAULIC PRESSES.—
Makers of new or owners of second band By-

draulic Presseg, prepared to sell Jow, can address, with
tull aetails, MORGAN, Box 2874, New xork,

SCHAEFFER & BUDENBERG, Magdeburg, German
Steam Gauges, etc. W.HREUERMANN, 4 Cedar St., N.
DAMPER

AND LEVER
ccgLators JB J 8 T a6k ¢ CKs.
MURRILL & KEI1ZER. 44 Holliday 8t. BSalt.

3 ”

‘ 'I‘HE EMERY GRINDER
A Mechanical Journal ot general incerest, 18sued month-
1y, at the nominal price of 50c per annum.

T'nis Paper 18 the best meaium for reaching Founders
Machinists, Rallway Shops, Raw Mills, and Wood aud
Metal Woikers geLerally, Delng matied post-paid to
Buyers using Power. A monthly eaition of 6 OCO Ruaran-
teed. Adaress T CO.,

Stroudsburg, Monr oe Co., Pa,

PORTLAND CEMENT,

m the best London Manufacturers. 1'01 nle D,
Fro JAMES BRAND, 55 Cll ;
A Practics] Treatiseon Cement furnished (or 45 cents.

LOULSY

LE IS

JUSTRIAL EXPOSITION,

OPENS SEPTEMBER 1st, 1874—CLOSES OCTOBER . 17TH.

A]!'l‘, l VENTi1ON, MACHINERY and PR
Spuce, Power and S‘hﬁlng tree to Exnibitors. l'ur

m™ents have been pl'rfe"'ad ‘o mske nw Ex‘Posv-rmN CF 1874 the GRANDEST DISPL OF
KVER SEEN.«N 1'H& UNAD KD AY

%} informs: 1on, adur'n. s

E. A. MAGINN&SS, Sec’y, Louisville, Ky.

ER

m

OLID TOOTHED

LSPA FORA CIRCULAR OF OUR SAW S. -‘s

TED TO00THED SAWS.=aS
SAW S .—a\A
RIOR TO ALL OTHER SAW S . W

Worlc'mg Modets

And Experimental Machinery, Metal, or Wood, made to
srder by J.F. NER. € Conter si.. N. Y.

TO INVENTORS
AND MANUFACTURERS

The Managers of the 43d Exhibition of the American Institute,
of the City of New York, beg to announce, that the Exhlbmon
Buildings on 2d and 8d Avenues and 63d and 64th Streets, will be
open for the reception of heavy Machinery August 17th and for
otherarticles, August31st,1874. The Exhibition will be formally
opened bemember 9th.

For particulars, -ddren ¢ General Superintendent, American
Institute, New York.

HOUSTON'S PATENT
TURBINE WATER WHEEL

Simpi~st, Bsrengest, Cheapest. Best.
ln the test at Holyoke,
the Honston gnve th
ll:‘:e %
shown ln s rel uble st tnd
the mhen nveraz l?
n

s cncalnse nls everywhere
emonstrating its superior-
ity over all others. Emer-
son’s full report furnished on
" sppllctnon S8endfor Circt -

unlimu. & HOUSTON
1RON WORKS,
Belnit Wiagonair

ATENT EXPANSION BORING BARS—
Vertical or Horizountal Forlng Millg
C. VAN HAAGEN & CO., Ph 1adelphia, Pa.

McHafie Direct Steel Castmgs Co.

Soltd and Romogﬂ:eous, guaranteed Lo s1and a Tepsile
Stirain u1 2% Tens per Squsre Inch  An {1.valuable Sub-

stitute for Expensive WROUGHT IRON FORGINGS

ar for fron Castings, where great strenpth i8 required.
FFICK—COR. EVELINA AND LEVANT STREETS, PHIL.

Rlﬂes Shot Guns, Revolvers

of every kmd Send nmmn for musvnted Price List to
Great Western GUN WORK «, Pittsburgh, Pa.

) ARTNER WANTED—Or Rights for Sale

‘(l)n a patented lub 1cuting journpal box; great snvlne
ino

Graats Lightuing Serew Plate.

Address J. MORI™, 150 Wooster St., New York

The only screw plate in the world that makes perfect
threads—equal to lathe work—at a single cut. i do
at least five times as much as any other. Alsoa large
varicty of Bolt Threading Machines of novel and 1m-
proved construction. Fine friction clutch

WILEY & RUSSELL, Gr enneld Mass.

PORTLAND CEMENT

A Practical Treatise on Ccment furnirhed FREE.
8. L. Merchant & Co. i6 8outh 8t., New York.

DUNS, Mauuiactur-
ers, 1renton, N. J., or 11. leerty 8t , New Yorg.
Whecl: and Rope for conveying power long daistances.
8end for Circuiar.

ACHINES FOR GRINDING TWIST
DRILLS. Address C.VAN HAAGEN & CO., Phila.

Aouless JULLN A hU

.
RAMSDEN, Mechsnical
for medical purpores and amusement. Pricc obly S8IX

(o)
ADELPHLA. gF Send for Circular, Price List, &c.
Bought !old apd introduced.
cleclrllca.l induction-cotl for giving shocks. Usefu)

Crane Bros. Mig. Co.,

PATENTS Enzlneer, Br) an Block, Cblcngo, Il

DOLLARS. Sent, C.0.D., by e%)res send for circular.
& MURRAY

CHICAGO.
DISON’S INDUCTORIUM—A powerful
10& 13 Ward St., Newark, N.J.

© 1874 SCIENTIFI

ROPH.

John W. Mason & Co.. 43 Broadway, New York.

PLAIN. ENCAUS'I‘IC,
LICA.
, ANDE SON MERCHANI
, 244 Pearl Bt., N. ¥.
§¥" Circular furnished trep

Mmrurﬁ‘i"s‘ifii;gWorks

-re the largest in the United States, Thefg make Burr
Millstones. Portable M#lls,Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearlng, speclally
adapted to flour mills. 8end for catalogu
J. T. NOYE & SUN Buﬂhlo, N.Y

C AMERICAN, INC.

[AUGUST 1, 1874.

.. V. Csrpent,er Address

& T
Box 718, New York city.

ATENT NOISELESS FRICTION GEARS,
Beveln, Miters, Spurs _Address
. VAN HAAGEN & CO., Philadelphis, Pa.

Advertising Agent.

IMPROVED 157,
DOUBLE ACTING
BUCKE1-PLUNGER

& SteamPum

WA!S RELIABLB.
Wasthamnton Viaes

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS ?

NI Steam Engine Co.

98 Chambers St.
NEW Yorg

PLA.N'ER

ENGIN E_LATHES, DRILLS Send for Price A..llt.
NEW HA VEN MANUFAC'I‘UBI G C0.,
Haven, Conn.

C. HENRY HALL & CO., 20 Cortlandt St., N Y.Cit

THE PULSOMETER.

The simplest, most durable and eftective
STEAM now in use. Wil pump gritty
or muddy water without wear or in)ury to
its parta. It cannot get out af order.

Branch Depots:

11 Pemberton Square, Boston, Mass.
1827 Market 8t., Phlladelo m, Pa,
59 Wella Street, Ohlcnf

South Western Exp nou. New Orleans.
1) & R18 North Secnnd St.. St. Louta. Mo.

IDDER'S PASTILES—aA Sure Relief for
Asthma. 8STOWELL & CO. Charlestown. Mass.

SW. CQ‘R ALTOPARD & QTTER ST b

TO
Eongine Builders,

= ON BOILERS

Stat.lonnry and Portable. to 60 H. P., kept in Stock;
also, Circular Saw Mille and Power n mers
~ ERIE CITY IRON WORKS, Erte, Pa

POV YL P

o)y Water Wheels.

More tban four times as
many of James Lefte)’s Im-
roved Duuble Tiirbine Wa-

«r Wheels in operation than
any other kind. 4 slzes
made, ranging from 5% t
9 incbes diameter, uuder
heads from 1 to 240 feet.
Successful for every pur-
pose. Large new pambpilet,
the finest ever published,
contalnlng pager and
over 30 fine fillustrations,
sent free to pnrtlee inter-
< ested in water powe.

AMES EFI‘EL&CO.
Springfiela, Ohio, & 109 Lib-
arty St.. New York ¢’ ty.

THE AMERICAN TWIST
DRILL CO.,Woonsocket, R. I.,are
now the sole ownere and manufac-
turers of the celebrated

D1AMOND SoLID EMERY WHEELS.
€ Illustrared Catalogue of Em-
ery Wheels, Machine:y, and Tools

- FREE
W. 8. JARBOE, Agent, 17 New Churcb st., New York.

GLAZED SASH

A SPECIALTY
N s JANES&C 0SHkoSH

ENCAUSTIC TILES

tor floors. ~end for pattern sheet
MILLER & COATES, 279 PPaﬂ St., New York,

-
/]

SEND FOR
Circulars descriptive e
of the
GOODENOUGH
Improved Horseshoe

No fires

All fitted for use.
required. Every Breeder, eve-
ry Farmer, every Horse Owne’

own Farrier.

Box 3044, P. O.
New York.

OFFICES:
34 & 36 Eliza-
beth Street.

HE “ Scxentlﬁc Amencan ” ig printed with

CHAS. ENEU JOANSON & .'S INK. Tenthand
Lombard Sts., Putladelphia, and 59 Gold St.,New York





