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The facility with which underground tunnels can be mude
beneath the stroets of New York is strikingly exemplifled
in the boring of the now nearly completed tunnel which
passes under Bast 42d street from between 3d and 24

avenues to the East river. The excavation has been made |

for sewerage purposes, and were it not for the small area of
thoroughfare occupied by the enclosure about the shaft
openings and the surface machinery, no one would bo aware,
80 far as outside indieations go, that the work was in pro-
gress. The cutting of 424 strect through Prospect Hill is
simultaneously proceeding, and while this extensive opera.
tion has been carried on on the surface, the tunnel has been
run many feet below, so that most people, not being in-
formed of the tunnel's existence, naturally infer that all the
machinery, etc., visible, relates to the opening of the upper
cut. 8o far as producing discomfort to the neighborhood is
concerned, the last-mentioned work has proved a scrious an-
noyance, and although when finished it will materially en-
hance the value of property, since its beginning it has ren-
dered neighboring houses almost unrentable. The tunnel,
on the other hand, while likewise benefiting property, has
been productive of no inconvenience whatever.

There is another remarkable feature about the subterra-
nean work, and that is the rapidity with whichit has been
executed. It is eight feet square in section, and to be eight-
een hundred feet in length.  Twelve hundred feet are now
finished, and have been accomplished in the short space of
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pressor.  Five drills have been used, three constantly in ac-
tion and two under repair.  Fourteen holes are mude in the
headings before blasting, and the nvernge advance is 6 feet
per hole in 10 hours,

In the accompanying engraving we illustrate the Rand
drill in operation in Fig. 1, the drill separately in Fig, 2, the
exploding battery for firing blasts, Fig. 8, ascction of the
tunnel under 42d street in Fig. 4, and the interior of the
compressor house, showing the compressor, ste,, in Fig. 5.
The compressor consists of a steam cylinder and its piston
connected with n double-acting compressing cylinder and
its piston, the connection being made to one and the same
revolving shaft by acrank pin common to both. The steam
end consists of an oscillating steam engine placed obliquely
and so arringed that at the moment of greatest resistance
of the compressed air, the greatest cffort of steam i8 ap-
plied. The air compressicg eylinder is composed of three
concentric shells, which form two annular spaces around
the working cylinder; the outer space affords a passage for

| the air after compression, and also a vessel for collecting

any moisture that there may be in the air; the inner space
forms passages for the water used in cooling, The heads of
the cylinder, the piston and piston rod, are also hollow, to
admit a flow of water through them. The essential feature
of the entire machine is the system of circulation, which
places a current of flowing water behind every part of the
compression machinery with which the air comesin contact
during compression, while cold water is continually sup-

sevenmonths. The rock is gneiss and quartz, and the ma- | plied as fast as it is required.
chinery employed is the Rand Little Giant rock drill, driven ] The principal point in the construction of the Rand drill

hy compressed air supplied by the Rand & Waring com- | is its simplicity.

~

It is claimed to have a less number of

MECHANICS, CHEMISTRY, AND MANUFACTURES,

#£3.20 per Avnum.
l [rmrrmx FREFAID, ]

parts than any other machine of its clugs. By a simple
device the valve isthrown in the same direction as the piston
is moving, without the use of n conuecting rod, or any
cumbrons machinery outside the steam chest or eylinder,
thus obviating the constant stoppages for replacement.
The port is not clogsed until the drill has made the full
stroke, thus bringing to bear the full force of air or steam
in doing the required work.

The drills are intended to be used with either the column
or tripod. In vertical work the latter is more suitable, Its
legs are arranged to telescope, and can be lengthened or
shortened at will, thus allowing holes to be bored in very
difficult places and at almost any angle. Another advan-
tage claimed for the drills possess over the old system of
hand work, is not only in the economy of time and labor,
but in the saving of material used. The drill; or bit, being
an integral portion of the blow-delivering power, is ex-
hausted only at one end instead of having both flattened—
one by the resistance of the rock and the other by the pow-
erful blows from o sledge bammer, which last itself enters
into the list of muterials consumed.

The Rand drills weigh from 150 to 900 Ibs., there being
six sizes, the smallest drilling from } to 1 inch holes, and
especially for plug and feather work, the largest boring 38
to 4 inch holes, 30 feet deep, and intended for deep cuts,
large apertures, and the heaviest class of rockwork.  The
machines may be driven by either steam or compressed air,
but the tunnel above referred to is an instance of the ad-
vantages attending the use of the latter underground. In
so confined a space, where there is no exit for the exhaust

steam, it would be practically impossible for men to work;

THE 42D STREET SEWAGE TUNNEL NEW YORK CITY,
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rs no such dlmlnuuun
s does

‘compressed air, on the contrary, mﬂo
of prossure on'bdn‘ carried over long distances,
steam; and its escape serves to ventilate the tunnel.

The Rand drill 1s in usein a large number of mines, ete..

t the country, notably those in Port Henry, N.Y.
the Comstock mine in Nevada, the Lehigh and Wilkesbarre

Coal and Iron Company’s mines in Nevada and cliewhere

For further information, address Raxp & Wanxo l)ml L
Co., 21 Park Row, N. Y.
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$80,000 REWARD FOR A CURE FOR CHOLERA. l
By a will dated August 28, 1849, French gentleman |
named Bréant left to the Paris Academy of Sciences the
sum of £80,000, to be awarded as a prize to any person who
{should either discover a cure for Asiatic cholers, or the
,cmuu of the discase. He further directed that the interest of
|tins fund, until the prine ipal was finally awarded, should
bc donated as premiums to investigators who should con-
tribute important information tending to advance know
ledge relative to the malady. The rules of the French
Academy, under which the prize will be awarded, are as
follows. The competitor is required:
(1). To point out a system of medicine that cures cholera
in the immense majority of cases; or
9).  To indicate, in an incontestable manner, the causes
of Asiatic cholern, so that, by suppressing these causes, the

|

epidemic will cease; or
). To discover some certain prophylactic as evident for
cholera, as, for instance, vaccine is for small-pox.
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‘Ninl-l;:y of that discase.

(4). To become entitled to the annual prize (derived from
the interest on the $80,000), the competitor will have to de-
monstrate, by rigorous processes, the existence in the atmos-
phere of substances that may play a part in the production
or propagation of epidemic diseases; and ‘

(5). In case none of the above conditions have heen ful-
filled, a competitor may take the annual prize by finding a
radical cure for tetters, or enlightening the world upon the

The existonce of this reward has been the cause of an im-

have bees submitted to the Academy. The great prize has |
never been awarded, and probably it never will be, for be-
fore the canse or the cure of Asiatic cholera can be dbcov- 5
ered, the malady itself, owing to our constant progress in
knowledge of preventive sanitary precaution, will probably,
like the plague, have disappeared altogether.

March 6th and disappeared before the 12th; the same ohaar
ver notes the fact that the spot of April 15th formed on the
afternoon of the 14th. M. Ventosa at Madrid also saw the
spots form at 5 P. M., on the 14th, and mentions seeing other
smaller spots appear and vanish rapidly during previous
months,

M. Gazan dissents from M. Janssen's views, and regards
sun spots as the result of eruptions in the solar mass. Be.
fore the spot, however, there are faculse which should have
been seen. In the photograph of April 14th, however, faculm
are altogether absent, but this M. Gazan explains by nssum
ing that the faculie were 100 uear the center 1o be visible,
According to him the spot in guestion will pot disappear
any more rapidly than spots during the maximum epochs,
and he thinks that it will return. M. Janssen, however, re.
plies that fifteen days afterward, when the sun had more
than completed his semi-rotation, the spot should, according
to M. Gazan, have reappeared, whereas it did not.

M. Tacchini does not coincide with M. Janssen in the
idea of the present activity of the sun, but on the contrary
considers that an actual period of repose exists. He points
out that there were 200 spots observed within five months
in 1871, while but 24 were noted in the same period in
1876.

M. Janssen states that the first mentioned total is exag-
gerted, for several spots which appeared three or four

| times were counted as frequently, and that numerous small
| spots could not appear and disappear rapidly, as is the
| case now, without producing excessively violent movements

This very great activity would militate
against the formation of spots and be favorable to the dis-
appearance of those nlrendy produccd.

CEREBRAL 'rmlonn!
At arecent meeting of the French Medical Association at
Havre, M. Broca laid before it the results of a prolonged

During the present year, we learn from the English Maga- | investigation into the temperature of the surface of the head
sine of Pharma-y, nine papers have been sent in.  None have | in health and disease. He employed an instrument of which
been adjudged worthy of the $80,000, but as the interest [the bulb was maintained in contact with the craninm,
'may be bestowed annually upon any person ““who shall | whilst its opposite surface was thoroughly insulated fromex-
have caused science to progress, as regards cholera or any | ternal air. As a rule, he placed three of these thermometers
other epidemic disease, either by giving better analyses of on each side of the head, and thus obtained readings at six
the air, and showing therein some morbid element, or by | different points. A normal standard was obtained by ex-
discovering some process enabling us to become acquainted | periment from healthy individuals. Twelve persons were

In this case, the subscription will dato from the commencement of the
yolume, and the Iatter will bo oomplolo for pmwrnmon or binding.

with, or investigate, the animalcul@ which, up to the pre-l
sent time, have escaped the eyes of the learned, and which
may be the cause, or one of the causes, of the disease.”
Portions of the revenue have been awarded—on two of
the nine papers. The first of the successful pair is by Dr.
Duboué, of Pau, and he endeavors to demonstrate that tbc'
primitive lesions consist in a disquamation of the endothe- |
lium of the small vessels, and of the epithelinm of the vari-
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cells and the intercellular substance. For explanation of the
various phenomena of cholera, according to this theory, Dr.

nvin -lﬁ'

e 6o -2 | Duboué was awarded a prize of $§400. The other fortunate
mml::lphmbo {25 Y competitor was Dr. Stanski, of Paris, who forwarded a large
3 bber, to purify () s number of pamphlets, wherein he endeavored to demonstrate

an
=
&
i 1ve, t o
= e B hn-;vgr‘i:: gnb'l'g:nankl‘l,s“& ﬂs | that contagion al a distance by miasma, or, in other terms,
Fish oil, to mak -3 gt  infection by means of a volatile principle, has no existence
gg;zé‘{:'mry. g“fouve jg relo g (in any disease whatever, For this contribution a prize of
Gola. colors of . - 3 :t‘unnel lnnecw Ym olbye i o ‘ $200 was given.
] R R A A - . L o 17 D & | We believe that the existence of this prize is little known
. ;;g;wg"“ lg:;’:mm &! in this country, and as cases of cholera have been of fre
::"'*memi;mm:::'.:::'::::::“‘ quent occurrence in some localities South, and also have

| been closely and intelligently studied by the physicians of
that section, we have no doubt but the American medical
profession, if it does not possess somo member who may
secure the prize, at least numbers many who ean contribute
materially to general knowledge concerning the disease.
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BOXN, m am the C.QM"WI ~Tm oum in Bl | M.J 1 bained
& ” k’ re.d ,,m..,d Janssen has obtained magnificent photographs of lhe'

mn measuring some 12 inches in diameter, on which the |
gmnular solar surface can be as clearly distinguished as by
p‘#‘m regarding the sun through the largest instruments. He
n-l'lm \'ong. | obtains these by diminishing the time of exposure to less
0""""0 than glath of a second and employing special means for the
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taken. The maximum temperature was 94-73° F., the mini-
mum 91-04°, giving a mean temperature of 92:87.° The
thermometers onthe left side registered two degrees higher
than those of the right, when the brain was passive; when

iactive an equilibrinm was at once established. From this,

Mr, Broca inferred that the blood supply is more abundant
to theleft than the right hemisphere; but when the brain is
called into activity, thagt=e®® ¥ hisphere, being, as it were
handicanped, calls for a greater supply of blood than the
left. The reading of a book raised the temperature one
degree,

>

LESSONS IN MECHANICAL DRAWING.

The very admirable series of Lessonsin Mechanical Draw-
ing which have been serially published in the ScrexTiFic
AMERICAN SUPPLEMENT 1s now approaching its termination.
The first of these lessons appeared in No. 1 of the SvrrLe-
MENT and in it the author, Professor C. W. MacCord of the
Stevens Institute (himself perhaps the ablest mechanical
draughtsman in the country) entered upon his subjectin a
manner not only entirely novel but ina way which could
not but prove to the student that the subject was to be
treated with a comprehensivencss and thoroughness never
before attempted in any work, and certainly never essayed
in any periodical journal. Professor MacCord began by
teaching the beginner how to make his own instruments,
starting out with a couple of triangles to be cut out of paste-
board, and showing how much might be done with these
simple aids, Then followed instructions how to make lines
and angles and to combine them into various geometrical
patterns. In lesson 7, he reached the employment of the
compasses and the first introduction of circular forms, and
thus he procceded, taking up the various instruments and
clearly clucidating their uses. The first thirty-two lessons
completed the elementary portion; and whoever had mastered
the principles and faithfully practiced the exercises pre-
sented in the large number of drawings, which were accur-
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*' measured some 20 seconds in dinmeter,

development of the image. ately prepared by the author himself, was then in a position

On April 141k last, M. Junssen states that a photograph  to place the knowledge scquired of mechanical drawing to
of the sun showed no spots, and it was therefore reasonable | the test of practical application in its legitimate sphere,
to presume that none existed, as spots as small as one second | nnmcly the sctual draughting of machinery. The new
in dismeter were alwaysregistered. On the next day, at series began with the draughtsman’s scale and its uses,
about 8 A.M., another photograph showed, near the centerof and the learncr was at once inducted into the drawing
,the sun, n considerable group of spots, the largest of which l of simple forms, such as bolts, nuts, links, and all the various
M. Janssen points parts of machines and so onward until in the most recent
out that, as the carth when seen from the sun is but 18 sec- | lessons the construction of the screw propeller has been elu-

0" ln-i-ou. Astropomer, By R. A. Proetor, DA, Onds in apparent dianmeter, our globe could easily have been

% ow | CODtaIned within the area of the largest spot. The sudden-
e
g e

ness of the apparition and the grandeur of the phenomenon
gwmw-m oin st

led the ohserver to predict the prompt disappearance of the
spots and frequent changes in their configuration. He fur-
ther concluded that the idea that, whon the sun (as at pres-
{ent) exhibits few spots, that it is undergoing a period of re-
| poso s inexaot, but that the truth is rather the Teverse, ns

h spots then form and vanish with a rapidity much greater
M- than at any other epoch.

Of course these views of M. Janssen have led to man
“-..Mlﬂ' ":" Y:::.. observations and much discussion by and among utmu:
ez lmers. M. Denza cites & small spot which appeared on |
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cidated.

That the lessons have proved of practical 'llu‘lll'l' :
the direct evidence of a number of corre have
written to us telling us of their progress,
questions showing how intelligent an
the same. Some have sent us capitally
proof of their attamnments, One
bas practised but for two months

vious knowledge of dnn‘h&lg,

skill to enable him to prepare patent

' he now is making money out of the
has obtained from the SurrLEMENT'S




¢ material we have furnished, with the en-

ﬁj 0 good sized volume, which alone would
subscription price of the Surrnusest for
ich the lessons have been published, or
the cost of the numbers of that journal
which can now be sepazately or col-

' THE GLANDULAR THEORY OF DISEASE,
ten yoars ago Doctor B. W. Richardson mado the
vory that the fluids seereted during the various stagos

of some forms of communicable disease could bo made to
‘propagate

propagate diseaso, This he practically proved by produc.
ing hospital fover in an animal by introducing into n wound
P‘“’Dﬂay W@:lhe_—mmion of n woand from n person suf-
fering from surgical injury. Subsequently the secretions

from that animal transmitted the disease to anothoer, and it

was thus propagated through four generations. Dr. Rich
ardson then essayed to isolate the polsonous matter and suc-
ceeded in producing a darkish somewhat powdery half
81"‘95““18 mass closely resembling that obtained by drying
the fluid which exudes from the cut poison sac of any veno-
mous snake. To this substance he gave the name wpline
and classified diseases produced by it a8 sptinons disenses,
and in searching for a theory to account for the phenomeny
observed he came to the conclusion that the secretions of
the animal body arp the sources of the septinous discases
and that the latter are all of glandular origin; that in every
case of disease the poisou producing it is nothing more and
nothing less than a modified form of the salivary, gastric or
some other secretion. The diseases so produced are small
pox, measles, scarlet fever, diphtheria, typhus, yellow, hos-
pital, typhoid and puerperal fovers, erysipelas, cholera, ague,
glanders, boils and carbuncles, and infections ophthalmia.
Dr. Richardson’s other chief conclusions may bo bricfly
stmmed up as follows: SBo long as a porson is affected with
these organic poisons and is giving off vaporat a certain
temperature he is poisonous. The poisons are mechanically
carried and distributed by the vapor. They are harmless in
the dry state but commence to resume their activity in water.
They may all be destroyed by extreme dilution, by heat, by
exposure to moist oxygen, to chloring, iodine, hromine, sul-
phurous acid and nitrous acid in less degree.  Bright sun-
light is & potent means of their destruction. They are pre-
served by cold and by sulphur, creasote, and arsenic, so that
they keep their active properties. They do not multiply
like germs, but each particle possesses the property of con-
verting certain secretions of the living animal into itself.
The poison may travel as dry solid matter in sewage, or be
wafted through the air, or in linen saturated with secretions,
or may existin water or watery vapor. &
_ In a recent address, before the Sanitary Congress at
Leamington, England, Dr. Richardson reverted to this theory
and bronght forward the result of his most recent investiga-
tions in its support. He states that he has noted that the
number of closely communicable diseases is intimately related
to the number of secretions. The poison of hydrophobia is
from the salivary secretion, of diphtheria from the mucous
glands of the throat, of scarlet fever from the lymphatic
glandular secretion, of glanders from the mucous secretion of
the nasal surface; of typhoid from the mucous glands of the
intestinal surface, and 8o on. In some instances the blood
itself is infected and the corpuscular matter becomes the seat
of a catalytic change,

Dr. Richardson now thinks that the poisonous particles
instead of being living are dead, and that their evil effect de-
pends on their so being, He also advances the view that,
under certain influences affecting glandular action, the
poisons may be made to originate directly through nervous
impression without the necessary intervention of an infect-
ing particle, An extreme nervous impression (such as is
the case where aprevailing disease can only be traced toex-
treme fear or anxiety) acts on the glandular nervous supply,
paralyses the glandular function, and therenpon produces
the same phenomena as is produced in other instances by the
action of a specific poison  This accounts for disease and
poisonous glandulur product under conditions of starvation
and cold when the nervous tension is reduced, as well as
under special atmozpheric conditions in which the ac-
tivity of the atmospheric oxygen is reduced in sus-
taining power, The poisons act first on the nervous
fiber and the irritation caused gradunlly extends to the
nervous center. This is what slowly takes place in hydro.
phobia. Another conclusion is that the communicable
diseases are hereditary, and still another sequence of Dr,
Richardson’s researches leads to the explanation of the phe-
nomenon of non-recurrence of the disonses after they have
once attacked a person susceptible to them,  They who are
gusceptible are born with a nervous impresdon tending to
the production of a glandular sooretion ensily changed into
poisonons secretion under the direct action of contact with
poisonous matter or even under the influence of a central
neryons derangement whereby the glandular function is de-
ringed. But when such a person hos passed through the
ordeal, the tendency, for a time at lenst, disappears, owing to
the complete modification of the glandular function thit has
been induced, to the free elimination that hus been eatablished
und probubly to the change in the neryous matter itself that
hus resulted from organie modification.

Dr. Richardson considers that if this theory be true wo
haye complete mastery over the diffugion of the poigons of
all the communicablo diseases. A man or animal affected
with s contagious discase is as deadly us the cobra, and ho

Scientific Ameri
centific Amervican,
should be isolated and care be taken that his secrctions,
volatile, fluid orkolid, do not come in contact with the secre-
tions of wuseeptible healthy persons, and the danger is over,
The theory, says the nuthor in conclusion, Bugests u profita-
bl line of research on the subject of the production und re-
produgtion of some of the polsons by the inferior animal and
their transmission in that course to man. It brings all the in-
forior animaly, in respect to their health and comfort, under
our especinl human care, not only for their sakes, but for
our own self-preservation.

Finally, the theory suggests to those who are engaged
in treating disenses of o communicable kind the best means
of arresting the progress of o communicable disease even
when the phenomena of it have been developed in un
Individual, It lends physicians to take a precise view, in
ench such ense, of the nervous and glandular processes that
are out of the natural order of work; it suggesis secking for

tions; and it shows how to place the sick under such condi-
tions that the secondary absorption of their own poisonous
socretions—that deop absorption which is the actual cause
of denth in the great majority of cases of contagious discase
—muy be avolded.

NOTES OF DECISIONS OF THE COURTS,
Anmereran Terrn.—The bill of complaint filed by the

Goodyear Dental Vuleanite Company against Charles G.
Davia and others, for aninfringement of the Cummings

has just been dismissed by Judge Shepley.

It will be remembered that the Cummings patent is not
for a process or art, but only for the product or article
made by the process described. This product is a set of

romedies among chemical agents which affect special secre-

patent for “an improvement in artificial gums and palates” |
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glycerin in ite ordinary condition as a liguid. The inven-
tion Is deseribed In general terms to ** consist fn mixing
with nitroglycerin a substance which possesses a very great
absorbent capaeity, snd which at the same time is free from
any quality which will decompose, destroy or injure the
nitroglycerin or its explosiveness.”” A certuin kind of sili-
cious earth, known under the severnl numes of silicious marl,
tripoll, rotten stone, ete., the preferred variety being infu-
gorinl earth, I8 deseribed as the inert matter to be mixed
with the nitroglycerin,

The defendsnts used mica powder, which is prepared by
pouring tri-nitroglycerin at a temperature of 70° over mica
seales prepared by triturating mica into scales of about one
‘thousandth of an inch in thickness, and of exceedingly
minute surfaces, in such a manner that the surfaces of the
minute mica scales are painted or coated with the tri-nitro-
glycerin,

It is true that the infusorial earth is described as a porous
substance, and is supposed to hold the nitroglycerin sus-
I pended in the pores by capillary attraction, but it must also

hold 1t in #uspension by coating and adhering to the exterior
_surfaces of the particles, The mica scales, on the other hand,
"are supposed to hold the nitroglycerin in suspension only as
|it is painted or coated on the cxterior surfaces of the minute
{scales; but they cach perform the same function ag an ab-
‘sorbent of the nitroglycerin, They each take up and hold,
by cohesive or molecular action or reaction, the nitrogly-
~cerin. The mixture is a mechanical one, and it is not
material to the funetions of the compound or its properties
whether the liquid is held absorbed or suspended in the inner
surfaces of minute capillary tubes, or on the outer surfaces
{of minute scales, Each one of the properties and qualities,
| ascribed by Nobel to the inert matter in his compound, per-

artificial teoth, consisting of a plate of hard rubber or vul- | tains to the mica scales in the mica powder, and the funec-
canite, with teoth or teeth and gums secured thereto by im- | tions are the same in ench. In regard to the nitroglycerin
bedding the teeth and pins in the vuleanized compound, so used, Nobel used mono-or di-nitroglycerin, while the de-
that it shall surround the teeth and pins while the compound | fendants used pure tri-nitroglycerin. In strictness, cither
is in the soft state before it is vulcanized. When the com- | by the old or the new system of chemical nomenclatare
pound is vuleanized, the teeth are firmly secured by the pins | these substances would be differently described or repre-
embedded in the vuleanite, and there is a tight joint between | sented, but for the purposes of the compound they must be
the vuleanite and the teeth, 'regarded as substantially the same in kind, though differ-
The plate is formed by filling a plaster mould with soft ing in degree.
rubber, care being taken that the soft rubber shall com-| Mica powder is therefore an infringement upon Nobel's
pletely fill a'l the cavities, and fit around the protuberances, | dynamite,
including the pins projecting from the teeth. The soft rub- | ST e e S T
ber thus inserted in the mould is then subjected to sufficient ~ The Relation Between the Diameter of Cores of
heat to vuleanize or harden it. ; Elcctro-Magnets and Their Length.
The defendants use, in making their set of artificial teeth, M. du Moncel has recently communicated to the French
u plate made of ““cclluloid,” substantially a new material, Academy of Sciences a paper on the above subject, the con-
discovered and patented since the date of the Cnmmings in- | clusions reached in which are as follows: 1. The dimen-
vention, This substance is compounded of cellulose or sions to be given to an electro-magnet should essentially de-
vegetable fiber and camphor. No rubber or other equiva- pend upon the electric force which is to affect it and upon
lent gum, and no sulphur or equivalent for sulphurin the  the resistance of the circuit in which it is interposed. When
process, enter into its ingredients. It is not a vuleanizable  the circuit is long and the electric source weak, the cores
compound, and contains no vulcanizing agents in its com- 'should be long and of small diameter: when, on the con-
position. The camphor in its composition, instead of being | trary, the circuit is short and the electric force intense, the
a vuleanizing agent, causes the composition to soften in- | core should be of lurge diameter. 2. For equal circuit re-
stead of harden under the influence of heat. The product, sistances, the diameters of an electro-magnet established
when compounded, and before being subjected to heat, is  under maximum conditions should be proportional to the
not soft, like soft rubber under like conditions, but hard. In clectro-motive forces. 3. For equal electro-motive forces,
the manipulation of this material, the process of making a these diameters should be inversely as the square root of the
set of teeth, composed of the plate and teeth and gums, is resistance of the circuit, the resistance of the battery being
an entirely different process from that used under the Cum- included. 4. For equal diameters, the electro-motive forces
mings patent. The material is not placed in the mould in a should be proportional to the square roots of the resistances
soft, plastic condition, but in a hard, rigid condition, like of the circuits, 5. For a given electro-motive force and
hora, or bone, or ivory. It is then subjected to heat, not to  with electro-magnets placed in their maximum conditions,
vuleanize or harden, but to soften it. It afterwards, on the electro-motive forces of the batteries which excite them
being cooled or restored to its original temperature, returns ghould be proportional to the square root of the resistances
to its original condition as a hard substance, as when first of the circuit,
placed in the mould. No vulecanizing process, or éven pro- :
cess of hardening by heat, and no equivalent for any such A Simple Method of Ventilating Rooms.
process, is practiced. Dr. H. N. Dodge informs us that he has found the fol-
The court, in the light of such facts, holdsthat the Cum- lowiag plan very satisfactory for the ventilation of rooms
mings patent for a plate of hard rubber or vulcanite is not | that are much used during cold weather: Nail or screw a
infringed by a plate made of celluloid. neat strip of wood, from one to two inches high, upon the
Dyxayrre.  The Atlantic Giant Powder Company have ' window sill, just inside of the sash and extending entirely
beén successful in maintaining their suit against George W. |across from one side of the window frame to the other
Mowhray and others for infringement of the so-called dyna- Upon the top of this strip fasten a piece of ordinary
mite patent of Nobel, This patent was for an improvement | *“ weather strip,” 8o that there will bo formed an air-tight
in explosive compounds, consisting of the combination of | joint between the “ weather strip ™ and the lower sash of
nitroglycerin with infusorial earth or other equivalent sub-  the window, whether the latter is shut down tight or raised
| stance. an inch or two, the lower cross-picce of the sash sliding on
For a long time after the invention of nitroglycerin by ' the rubber of the “* weather strip " s the sash rises.  With
Sorbrero in 1847, in fact until 1863, when Nobel's inven. | this simple fixture in place, the lower sush may be raised
tions began, slthough nitroglycerin was well known to be a  enough to admit a stream of air betwoen the lower and
very powerful explosive as compared with gunpowder and upper sashes, where they lap over each other at the middle
gun cotton, it was very little used for blasting purposes. | of the window, without admitting the least air at the win-
This delay in the introduction of nitroglycerin as an ex- |dow sill. The air admitted between the sashes is thrown
plosive to practical use was due apparently, first, to the enor- | directly up toward the ceiling, and there mixes with the
mouns danger tolife and property attending its manipulation, heated air at the upper part of the room. The room is
transportation, and use, in its fluid state; and secondly, to | thereby ventilated in a thorough and agreesble manuner
the practical dificulty, amounting almost to an impossibility, | without drafts of cold air upon the persons in the room.
of exploding the whole mass of fluid nitroglyeerin, as no | The fixture should be applied to several windows in a room.
instantaneons decomposition of the whole mass follows The amount of ventilation may be regulated by the distance
from the application of heat or of a blow, as in the cnso [that the lower sash is raised. This arrangement is cheap,
of gunpowder or gun cotton when fire is applied, The |simple, and effective.
object of Nobel's dynamite patent was to remedy the first
objection of enormous danger to lifo and property, and to
combine the nitroglycerin with some absorbent substance,
whereby the condition of the nitroglycerin is so modified as
to render the resulting compound more practically useful
and effective as an explosive, and far moru safe and cun-
venient for handling, storage, and transportation, than nitro

T —t A —

Cast Engravings,

A cheap way of reproducing engravings is to use cast
plates, which may be worked off on a common printing
press,  Analloy of tin 1 part, lead 04 parts, and antimony
12 parts, is poured, while in s state of fusion, over the en
graved plate, which is ralsed on suftable supports.




322

Scientific American,

[NoveMmBER 24, 1877.

—— - -
IMPROVED TILE-MAKING MACHINE.

The annexed illustrations, which we take from the Agri-
cultural Gasetle, represent a pew continuous-feed, brick,
pipe, and tile making machine of English construction. Ma-
chines of this pattern for solid bricks only have been in use
for & considerable period; but in the present apparatus not
only solid, but perforated, hollow, or tubular bricks, roofing
tiles of all descriptions, paving bricks, and drain pipes up
to 12 inches in dinmeter, may be made.

The clay is both ground and pugged in the upper part of
the machine. Thence it passes to the lower horizontal cyl-
inder, wheneo it is expressod around a core, if for tiles or
other curved forms. The material then slides upon the table
on the surface of which
are horizontal rollers, and
passes (if in the form of
solid bricks) between the
vertical rollers shown.
The tiles or bricks are se-
pamted by means of the
wires placed in the mova-
ble frame shown.

Fig. 1 shows the ar-
rangement of the ma-
chine for producing solid
bricks, and Fig. 2 the con
struction for tile making,
The apparatus is self-con-
tained and can be put
down anywhere in a very
short time without skilled
labor. It is mounted on
wheels 8o as to render it
portable; and can be
opened by simply remov-
ing a few bolts so that the
interior of the mill is

readily accessible. The
power required is stated
to be 4 horse power no-
minai, and the capability
of the machine 15,000 bricks per day.

SN
-

The Increase of Near-sightedness,

It is undoubtedly true that there are far more near-sighted
people in proportion to numbers at the present time than
there was fifty or a hundred yearsago. Thisincrease is due
to greater habits of reading, the necessities of education, late-
ness of hours kept, gas light, and many other causes which
our forefathers did not bhave to contend with, Advanced
civilization makes every day greater demands on the re-
sources of human nature, and yet we are no richer in merely
physical wealth than the generations before us.  Unless civ-
ilization shall teach us methods of husbanding our strength,
or of increasing its power, we may in the end come to a dead
stop, for our faculties will no longer be able to do the work
required of them.

Dr. E. G. Loring lately
delivered an address be-
forethe New York County
Medical Society on the
subject, “1s the Human
Eye gradually changing
its form under the influ-
ence of Modern Civiliza-
tion?” He points out that
constant  study creates
short-sightedness, and he-
redity often perpetuates it,
hence the number of short-
sighted persons must nec-

because of their passion for outdoor games, which are decid
edly beneficial to the sight. Near-sightedness isa disease of
childhood, and*mrely begins after the fifteenth or eighteenth
year. The reason why there is less near-sight among people
;u‘inc their eyes in minute mechanical work is because of
this rule. Different examiners have found about 10 per cent
of nearsighted people among watchmakers and 70 per cent
among the studious. **The only method,” said Dr. Loring,
in conclusion, “*of preventing near-sight is to lessen the
amount of work done by school children during the period of

lifo from eight to sixteen years. It is by complying with

these conditions that the English have become so eminently

a literury people.”

Fig. 1.—NEW TILE-MAKING MACHINE.

These suggestions are certainly worthy of consideration
by parents, who may be hereafter more indulgent to their
children when nature prompts them to avoid what it knows
to be injurious. After the sight is firmly established an in-
creased amount of study may make up for lost time.
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New Mode of Puritying the Water of Condensation.

Water from the condenser aboard sea-going vessels, ul-
though fresh, is often found unguited for both the purposes
of drinking and as feed water. Under the influence of
highly heated steam, the oil which lubricates the slides be-
comes saponified, yielding glycerin and fatty acids, and
among the latter oleic acid. Water tainted with oleic acid
is extremely disagreeable to the palate, and it also has the
property of attacking boiler iron, forming an oleate, which
in two French government vessels has recently been found

essarily increase in a na-
tion devoted to intellectual
pursuits. In consider-
ing the effect of prolonged
use and overtecsions of the
eyes, Dr. Loring examined
2265 eyes of scholars in
the New York public
schools. The proportion
of normsl eyes was 87 per
cent among those under
seven years of age, and 61
per cent in those above this
age but under twenty.one.
The proportion of near-
sighted eyes in the young-
er was 85 per cent, and in
the elder 26 per cent. In
Bt. Petersburg, among the same classes, the proportion is
respectively 136 per cent and 483 per cent, and in Konigs-
berg, Germany, 111 per cont among the younger, and the
enormous figure of 6210 per cent among the elder class,
Thus there is an increase of near-sightedness with the ad.
vancing years of the school term. It is more common in
Eastern and older cities than in Western ones, and among
the cultivated classes than the uncultivated. In New York
city the percentage is 24 among Germans, 19 among Ameri-
cans, and 14 among the Irish.  Poor food, bad ventilation,
and disregard of other hygienle requirements and a sedentary
life—all of these conduce to a laxity of tissue which finds its
expression in the eye.

The English are less troubled than other nations, probably

Fig. 2-NEW TILE-MAKING MACHINE.

to develope at the rate of over 400 he. a day. This sub.
stance causes very rapid deterioration of the boilers, and pro-
duces deposits, the evil effects of which are well known.

M. Etais has lately conducted some experiments on board
of a French man.of-war, which indicate that a method he
has discovered of avoiding the above difficulties is both
practicable and useful. He simply passes the water of con-
densation into a reservolr containing lime water. The oleic
#eid then enters into the formation of oleate of lime snd the
water is purified,

- -

Ponrante corrugated iron huts, capuble of accommoda-
ting cach from 25 to 600 men, ure in use instéad of tents, by
the Russian army,

Drawings for the Workshop,

Construction drawings after use in s workshop are liable
to be soiled and torn and rendered undesirable for filing in
the systematic drawers of a drafting office. Hence in many
establishments it is deemed expedient and economical 1o
make duplicates, so that a clean drawing can be always had
for reference and office use. When & duplicate is desired,
an casy and good method is to make it on good tracing
paper (not tracing cloth or vellum) and to mount this trac-
ing in the following manner: Prepare a board, well cleated on
the back and smoothly planed on its surface, of # size in length
and breadth a little larger than the tracing, Give this surface
n cont of white shellac varnish, which will be found to dry
in a few minutes. Then
laying the tracing with the
drawing lines downwards
on asmooth table orbonrd,
give a similar cont of var.
nish, and immediately
after transfer the tracing
to the prepared board,
This has to be carefully
done, as the varnished
tracing must be kept ex-
tended by the four corners
and laid down just where
it is to remain. It will
present a very uneven sur-
face at first, but a gentle
rubbing over with a cloth
in the form of a round
pad, beginning at the cen
ter and stroking to the
edges, will remove the air
from under it, and as the
varnish dries and contrae-
tion takes place, the tra-
cing will present a uniform
smooth appearance, and
the drawing will look as
if drawn on the board.
Another coat of varnish applied over the drawing, when the
tracing is fixed and dry, will prevent the lines from being
washed out or removed. It is then ready for the workshop,
and can be carried about and used without damage. When
a drawing is to remain in a workshop for several weeks or
months, the delineation can be made on a smooth, well
planed, squared board, which, after being sand-papered and
washed over with a thin sizing of glue and water, will take
pencil and ink lines, and pencil shading, like paper. When
the drawing is completed, a coat of white or ordinary shel-
lac may be applied. The latter plan is much used in English
machine shops, and answers the purpose in an admirble
manner.

The preparation of construction drawings always involves
more or less expense, requirinz, as they do, time, study in
design, and attention to accuracy. Therefore, when com
pleted and deemed ready
for permanent use, their
preservation becomes of
great importance, and it
is poor economy to aliow
such drawings to get
soiled, greasy, and muti-
lated, a practice, how-
ever, too prevalent in
many of our machine
works and manufactories,
e
A Good Idea for House

Numbering.

An excellent method of
affixing the street num-
bers on houses has lately
been introduced in Paris,
the object being to render
the numbers plainly visi-
ble by night as well ax by
day. On the front of the
building is placed a small
three-cornerad lantorn, one
side resting against the
wall and the angle pro-
jecting outwards, Thisis
made of blue glass, with
the number in white, the
Dlue flashing being simply
cut away in the wusual
manner by graving tool,
acid, or sand blast. A gas burner serves as the means of il-
lumination. In this city, especially in the up-town strects,
some systom similar to this is very much needed, as num-
bers when painted on fanlights become invisible when there
is no illumination in the hall, making it a matter of no small
difficulty to find a given address late at night, more espe-
cially when intervening empty lots break up the regular
soquence of the numbers. Four hundred and fifty pub-
lic buildings in Paris have already been numbered in this
way.

Ty Sl

=R

Wonk on the St. Gothard tunnel is progressing

favor-
ably.  On October 14 last the distance completed was
50 miles, > .




Noirmmr-:n 24, 1877.]

M. TROUVE'S NEW MOIST BATTERY.

M. Trouvé's new galvanic battery is a Daniell cell, which
has the advantage of working without liquid, or at least
without free liquid, capable of escaping from the cup. Each
clement, as shown in Fig. 1, consists of a circular disk of
zinc, Z, and a disk of copper, C. These are placed parallel
and separated by a number of paper disks somewhat small-
er in diameter. This mass of paper is capable of absorbing

considerable water and hence of remaining moist for a long |

time. The lower half of the layer of paper disks is soaked
in a saturated solution of sulphate of copper, the upper
half in a solution of sulphate of zinc. It will boscen that
all the clements of 4 Daniell cell are present, and that the
two liquids remain separated better than they would be by
porous vases. The sulphate of copper becomes used scarcely
any except during the passage of the current, and there is
almost no work expended in the battery itself—a constant

fault in the ordinary Daniell battery. The copper disk is |

Fig. 1.

held in the center by a rod, insulated from the paper and
zine disks, which extends up through the slate cover. The
latter fits hermetically over the glass vessel and thus evapo-
ration is prevented. Les Mondes states that this battery re-
mains constant for a year, needing no attention whatever.
To renew it, it is sufficient to resoak the lower part of the
paper in sulphate of copper. The sulphateof zine being
constantly formed by the action of the battery never needs
replenishing. When the zinc is used up, a new disk is in-

serted, and it is best then to put in new paper. The copper, |

if freed from the pulverulent deposit of the same metal due
to the current, lasts indefinitely.
is the same as that of the Daniell element. The resistance
varies with the diameter of the metal disks and with the
thickness of the paper layers. M. Trouvé has made many
applications of this battery, notably to medical apparatus
and to the purposes of military telegraphy. In Fig, 2 is
represented its disposition in the latter instance. The bat-
tery is composed of three hard rubber boxes, superposed,
and each containing three elements. This has sufficient
power to work a sounder over several miles, It may be car-
ried upside down or in any position.
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HARRISON'S NEW PORTABLE FLOURING MILL,

The annexed engraving represents a portable flouring mill
manufactured by Mr. Edward Harrison, of New Haven,
Conn., in which is combined all the necessary machinery
for making flour.
namely, grain scour-
er, grinder, and bolt-
er. Its dimensions
are, length 10 feet, di-
ameter 8§ feet, size of
burrs 20 inches; capn-
city claimed about a
barrel an hour, and
weight 1,200 1bs, 1t is
divided into three parts
for  shipment, the
heaviest welghing
about 500 1bs.

The bolter or mill
cnse is made in cylin-
drieal form, of wooden
staves held together by
east iron heads, into
one of which s grind-
er s fitted, and the
scouring machine con-
nected to it, The mid
dlings and bran dis
churges are fixed in the
head of the holt recl
at the opposite end,
the bolting cloth being
fastened the reel,
which runs the entire
length of the mill,

The grinding machi
nery s supplied with
ull the improvements
peculiar to Mr, Hurri
son's mills, which we
have deseribed in pre
vious, articles, inclu
ding vertical burr and
rigid runners, which

1o

The electromotor force is !

HARRISON'S NEW

Scientific Amevican,

have the effect, the manufacturer states, of cool grinders.
Mills for grinding corn have long been used successfully by
| farmers and others not skilled in the art of milling, while
| the manufacture of flour has been done mainly by the largo
millers, and those running so called custom mills, fur-
| nished a8 a rule with horizontal grinders, by which means
Mr. Harrison considers, that heated and damaged flour is
| produced.
| Relative to the present machine, Mr, Harrison shows many
| testimonials to the effect that the best flour is made in pay-
ing quantities, that it received the highest consideration and
; award at the Centennial Exposition, that its use is being ex-
{tended all over the world, and that it possesses superior ad-
vantages, Its construction isso simple that it does nqt re-
{ quire a scientific miller to superintend it, and its parts are
; not likely to become broken because of inexperience in ope-
| rating it. It includes the necessary process of scouring the
wheat before it is ground, which operation removes nearly
balf a pound of dirt from every bushel of wheat, and af-
fords the means whereby every farmer can have his choice
wheat made into flour without the necessity of going long
distances to mill.

For further information address the manufacturer, Mr.
| Edward Harrison, 185 Howard avenue, New Hoven, Conn.
! et
' Lighting Oities by Electricity.

In the City of Providence, R. 1., 220 street lamps, within
| a district over nine miles in length, are now lighted and ex-
tinguished in less than fifteen seconds by electricity, and
the system is controlled by one man. After a trial of sev-
eral months the practicability of the plan is assured, and if
the whole of the 2,500 lamps in the city were lighted in this
way, it is estimated that a net saving in expenditure for gas
i and labor would amount to about $25,000 per annum.

>

. An “‘Industrial Wood Yard.”

Last year some philanthropic individuals in Boston, de-
| sirous of helping able bodied unemployed men by giving
| them work, opened a woodyard for preparing kindling and

Istove wood. This plan directly and indirectly was the
| means for relieving the suffering of some two hundred and
| fifty persons, who were willing to work rather than to|
tramp and beg. The results proved so satisfactory that this
method will be put in operation during the ensuing winter,

—-

An Aromatic Pipe that Colors In Thirty Seconds.
There will be two opinions as to whether M. Gisclon, in
| removing some of the troubles of pipe smoking, has or has
| not done a philanthropic work., If his invention tends to
promote pipe smoking he has not; but if we consider that
people will smoke despite all the preaching to the contrary
| that can be done, M. Gisclon deserves credit for obviating
| some of the expense, much of the annoyance, and possibly
some of the dangers of the tobacco pipe. He soaks a pipe
| of common porous clay, worth a few cents, in 4 mixture of
ether and alcohol, to which a little rose essence is added and
in which is dissolved 10 per cent (by weight) of camphor,
and 10 per cent of borax or other flux. With this is com-
bined o trace of nitrate of silver. In this preparation, as
above stated, the pipe may be soaked or the compound can
be applied with a brush over the parts which it is desired to
color, The advantuges of this treatment, M. Gisclon savs,

-
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are that the pipe is made to Yook like meerschaum and to
have o fine gloss; the smoke perfumed by the rose and cam-
phor is agreeably aromatic, the pipe is cheap, and it will
color nicely efther by smoking or by exposing it to the light;
in the latter instance thirty seconds’ exposare is stated to be
quite sufficient,

o r—
The Congo Rliver,

Mr. W. Milner Roberts calls our attention to several re-
ferences to the size of the Congo, made in Stanley’s report
and quoted by us, which he finds it difficalt to reconcile.
They are these: “ Tt certainly exceeds the Nile in volume,
and possibly also in area of drainage.” *“ Where Living-
stone was stopped, the Lualaba was a noble stream from
2,000 to 6,000 yards wide.” That is one mile to three miles

Fig. 2

wide.
stream from two to ten miles wide, choked with islands.

“Then [referring to the Congo] at the cataracts, where
the river breaks through the Coast Mountains, the stream

** Near the equator, it developes into a still broader

| narrows to 500 yards or less; then spreads out into a broad
| stream from two to four miles wide, with a current flowing

about three miles an hour. The volume of water dis-
charged is enormous; Captain Tuckey’s estimate—2,000,000
cubic feet 8 minute—is probably not far from the truth.”
« At its mouth the Congo is a thousand feet deep.” “The
tide is felt as far as the first cataract, 40 miles up the river.”

The quantity assigned for the discharge—2,000.000 cubic
feet per minute—in a river two to four miles wide, flowing
about three miles an hour (for a width of say three miles)
would require a depth of less than six inches. So that either
the width and rate of flow must be largely overestimated,
or the quantity of water assumed must be very much too
little. The flow of the Nile is at least ten times greater than
the above, and the flow of the Mississippi must be thirty
times greater than 2,000,000 cubic feet per minute.

Now if the Congo were a thousand feet deep at its mouth,
with the width above mentioned (three miles) it is obvious
that the current could be only about two thousandths of a
mile per hour to correspond with the depthr further up of
only six inches, as the calculation shows; which would be
nearly still water. In that case the other phenomena men-

3 tioned could hardly oc-
cur. The sea would
not be freshened forty
miles out.

A stream only 100
vards wide and 206 feet
deep would, at the rate
of three miles an hour,
flow a little more than
2,000,000 cubie feet per

minute. The Missis-
sippi, just above the
head of the passes,

with a greater depth,
is thirty times wider
than that, being nine
thousand feet ncross;
and where it nar-
rowed to three thous-
und feot it has o depth
of a hundred feet or
more.

More accurnte infor-
mation than
bave in  connection
with the Congo river
is desirable; and if the
details of Stanley's ob-
sorvations do not af
ford somothing more
definite, the next ex
plorer of the river at
the coast should be re-
quested to mako more
careful notes, Tt would
be interesting to know
what the actusl dis-
charge of the Congo is
~both in ita high and
low stages,

is

We now
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Our Washington Correspondence,
To the Bditor nf the Scientific American:

A late issue of the New York Zridune published what
purported to be a synopsis of the Annual Report of the ('l|:|:~
missioners of Patents, for the year ending October 1, 1877,
containing a number of figures as to the amount nf lnl'-h.wm-
done by the Office during the * business year,” which might
possibly have been true if the Commissioner had \\'rln‘c-n any
such rt:port. which he bad not, and will not do until after
the close of the year ending December 1. | propose 1o wait
until a report is written before sending o synopsis of it,
leaving this style of enterprise to your fust neighbors of the
daily press,

During the past week 879 applications for patents were
filed, and 294 cases allowed. The receipts of the Office
amounted to $12,501.

The trade mark treaty with Great Britain, which the cable
reports has been signed by Lord Derby and Mr. Pierrepoint,
will probably bring a large accession of business to the
Office, a3 hitherto English merchants and manufacturers
could not register trade marks here.

PATENT LAW AMENDMENTS.

The Patent Office Bar Association have agreed to present
to the Congressional committecs on patents certain amend-
ments to the statutes, which they desire to have passed for
the more harmonious working of our patent system, which
anmiendments are said to have the approval of the Commis-
sioner of Patents, and are mainly as follows:

Patents to be issued on the day of their date, not later than
the second week after the final fee has been paid: and until
the day of issuc the Commissioner to have jurisdiction over
the application, but no patent to be withheld from issue be-
cause of interference with any application filed subsequent
to the payment of the final fee. Re-issue applications may |
be made and specifications sworn to by the owner or owners
of the entire interests. The section requiring forfeited ap-
plications to be renewed within two years (if at all) to be |
struck out. All assignments, licenses, powers of attorney to ]w
sell or license, to be recorded within two months. Thesell- |
ing of interests in patents not vested in the vender to he!
punished by imprisonment or fine. Patented articles to be |
marked *“ Patented,” with the year and number of the patent, |
The right to file caveats not {o be limited to citizens, After |
the final decision in an interference suit the successful party |
is not to be put into another interference with any applica- |
tion filed subsequent to the closing of the testimony of the |
successful party; but after the patent is issued an interfer- |
ence may be had with said patent. Interfercnces to be ap-
pealable to the Supreme Court of the District of Columbia.
The re.jssue section to be changed, as shown by italics in
the following:

Sec. 4,916. Whenever any patent is inoperative or invalid,
by reason of a defective or insufficient specification, or by
reason of the patentee claiming as his own invention or dis-
covery more or less than he had a right to claim as new, if |
the error has arisen by inadvertence, accident, or mistake, |
and without any fraudulent or deceptive intention, the Com-
missioner shall, on the surrender of such patent and the pay-
ment of duty required by law, cause a new patent for suck
ingention as was shown in the model or drawings, or deseribed
in the original specification or its amendmeonts, and might have |
been elaimed in the original patent, and in nccordance with the |
corrected specification, to be issued to the patentee, or, in
the case of his death or of an assignment of the whole or
any undivided part of the original patent, then to his execu-
tors, administrators, or assigns, for the unexpired part of 1
the term of the original patent.  Such surrender shall take |

Scientific Awmerican,

TIUE PRENOH EXPOSITION IN CONGRESS ‘

Notwithstanding the published reports that American cit ‘ An estimate is to be submitted to Congress for an appro-
| fzons desiring to participate in the Universal Exposition in x priation to vrr"('(' 8 new ﬂ‘r(-prrmf ulm-rvfunr_v. us the commis-
| Paris can do so upon simple presentation by our Minister in | sion for examining the Government buildings have reported
! Paris, the French Minister again informs our Government ; that the ul.(l one is so ul(l.nnll sr,-‘nmch worn as not to be cap-
thnt foreign exhibitors cannot be admitted to the Exhibition | able of being rc-m'mh-l.cd mm' a hr(:pufo.f structure.  The im-
excopt through the intervention of a special delegate officially | portance of making "“.mf-"’““e provision for the safety of
designated by their Government and sccredited to the French | the "'“"“"_']" books and instruments can at once be seen when
Commissioner General.  In view of this it would appear that | it is considered thut many of the books and pupers could
nothing will be done until Congress ¢hall act in the matter, | never be replaced, fmd that the glz!ns of the great telescope,
which will probably be soon, ns a bill has been introduced ul.lhnnzh g0 large, is so clear that if a hundred of the same
by Mr. Howitt, of your city. for this purpose, which au-| kind should be cast not one of lhem- might be as good us this
thorizes the President to appoint a commissioner general to | one, 80 that there would be great difficulty in replacing it if
repregent the United States, and appropristes $150,000 to dv;ﬂtrnye(l'. : -
pay expenses, of which not more than $50,000 are to be ex-| l‘h(: lmll(l.lng commission recommends that the Printing
pended for salaries.  The bill also requests the Governors of | and Engraving Bl"‘("}“ "‘C‘ removed from the Treasury to 5
the different States to invite their people to assist in the  separate fireproof building m.lm erected for that purpose, to
proper representation of their handiwork and to take such | prevent ch' danger of dexlmym.g the records of the Treasury
further steps as they may think necessary (o secure to their| from the m_ﬂummul;lc m.nu:nal constantly used in that
respective States the advantages to be derived from their| bureau. This can be readily done out of the savings during
exhibits. the current year effected by the efficient head of this branch

Among the avalanche of new bills just introduced into | of the Treasury Department, as there has been saved out of
(‘nngms; iz one offered by Mr. Hunter, of Indiana, authoriz- | the appropriation for it during the first three months of the
ing an expedition to the arctic seas. This is essentially the fiscal year no less than £150,000, and it is believed that the
same bill as the one reported favorably by the Naval Com- | aggregate saving for the current fiscal year will not be below
mittee of the last session, and embodies what is known as | $£600,000. Besides this saving the work to be done by the
the Howgate plan. Another bill proposes to establish a de | bureau upon internal revenue stamps will cost about £120,-
partment of commerce under a commissioner with a salary | 000 less than was paid for the same work last year.
of £3,000 per annum, who shall be charged with the super- THE COTTON CROP.
vision of the commercial, manufacturing, and shipping in-| The cotton report of the Department of Agriculture for
terests of the United States, so far as they may be confided | October makes the average condition nearly as high as in
to the general Government. A third bill, introduced by Mr. | 1876. It is 81-1 this year against 82-7 last year, and €8 the
Wallace, provides for the coinage of $400,000,000 in value| year hefore. The declinein condition during September was
of a coin metal, patented by W.K. Hubbell, of Pennsylvania, | Jess this year than last. In portions of Texas and Arkansas

[NovEMBER 24, 1877.

FIREPROOF PUBLIC BUILDINGS.

called ““goloid,” consisting of one part of gold, twenty-
four parts of silver, and three fourths of a part of copper.
All the divisions of the
HAYDEN GEOGRAPHICAL SURVEY

have returned to this city from their explorations of the west-
ern wilds, and have begun the work of reducing their exami-
nation to the form of a report for official transmittal to the In-
terior Department and Congress. About 25,000 square miles
were covered by primary triangulation by Mr. A. D. Wilson.
who established 26 stations, upon which monuments were
built, besideslocating a greatnumber of other points by fore-
gight intersections, upon which the parties carrying on the
secondary triangulation have built monuments. The division
in charge of Mr. Henry Garnett surveyed about 12,500 square
miles and erected 104 monuments. The division directed
by Mr. Beckler surveyed about 6,00 square miles and built
40 monuments. As soon as the office work of the survey
will admit, a chart will be prepared showing the location of
all the monuments in relation to the public lands suitable
for available purposes.

OCEAN EXPLORATIONS,

The coast survey schooner Palinurus has just returned
from making a scries of scientific observations in regard to
the density of the water and character of the bottom of the
Chesapeake Bay, with the special object of determining the
quality of the water and the kind of bottom in which oysters
reach the greatest perfection. Specimens from the bottom
of the bay were obtained ut 148 stations between Havre de
Grace and points fifteen wiles outside the capes, which are
to be turned over to the chemical department of the coast
survey for analysis, just as soils are subjected to similar pro-
cesses by the Agricultural Department for the benefit of
agriculture.

A NEW NIGHT SIGNAL.

The Bureau of Navigation will soon put in use on board
our nuvy the new ““Very Night Signal,” invented by Lieu-

effect upon the issue of the amended patent. The Commis- | tenant Very of the navy. By this plan of signalling, colored
sicner may, in his discretion, cause severnl patents to be | fire stars are projected from 200 to 800 feet into the air by a
issued for distinct and separate parts of the things shown or | pistol, so that a commander in-chief may readily communi-
described in the patent, upon demand of the applicant, and | cate with all his fieet in a crowded harbor, by a series of sig-

upon payment of the required fee for a re-issue for cach of
such re-issued letters patent.  The specifications and claim
in every such caseshall be subject to revision and restriction
in the same manner as original applications are. In the case
of reisues no interference shall be declared with any patent of
later date than that sought to be re-isued, excoptehen the oryi-
nal application for such subsequent patent is shown by the Office
records U have been of prior date to the application of the patent
sought to be re-issued ; nor with any application for a patent
Jiled ubsequent to the date of the patent sought to be ve-isswed 3
but if desired by wuch subsequent applicant or palentee on an
application for re-issue, an interference may be had with the
re-isnued patent, after the same shall have been issued. Every
patent so re-issued, together with the corrected specification,
shall bave the same effect and operation In law, on the trinl
of all actions for causes thereafter arising, as if the same had
been originally filed in such corrected form; but no new
matter shall be introduced iuto the specification, nor in case |
of & machine shall the speeification be amended exeopt by the
model or drawings,

Bince the fire the Commissioner has paid great attention
10 the preservation of the burnt models in order to save, ns
much as possible, all that could be of use in reproducing
them; and a recent examination shows that many thousands |
of them are almost as good as ever for the uses for which |
they were designed, although not quite as protty to look at |
It is proposed to clean up, identify, and label all that can be l
of any use.

nals which may be seen and read by officers of all his vessels,
notwithstand the space between them may be erowded with
other craft. By firing a single red or green stars, or a combi-
nation of them, all the sentences in the navy code may be
communicated. The stars burn with brilliant red and grecn
lig';ns, and can be seen at a distance of from ten to twelve
miles,

The Spanish, Portuguese, and Dutch navies have sfgniﬂed
their intention to co-operate with the Chief Signal Officer in
extending his system of international meteorological reports,
and the Portuguese Minister of War has ordered that these
observations be taken during the Government exploration of
Helonga, in Central Africa.

General Benet, Chief of the Ordnance Bureau, in his
nnnual report states that, owing to the failure of the army
appropriation bill for the present fiscal year necessitates the
closing of the National Armory and the discharge of the
operatives employed there, cutting off the supply of small
arms, 50 thaton the 1ot of October the reserve was only 8,552
riflos and 5,983 carbines, and asks that an npproprh-tion be
made sufficient to manufacture at least 50,000 during the com-
ing year, The General also recommends the passage of the
Senate bill of the last Congress, giving the Court of Claims
Jurisdiction of claims for damages for infringements of pat-
ents.  Undor the law as it now stands, officers using patented
articlos aro linble in their private means, while o refusal to
use them under the orders of their superiors would render
them liable to court martial,

heavy rains prevailed in the early part of that month, and
from the 16th to the 20th a violent storm swept through the
cotton belt, doing great damage by beating out the fibre and
rotting the bolls. A loss of at least 20,000 bales is reported
from the overflow of the Black Warrior and Tombigbee in
in Alabama. The caterpillar has done less damage than
was feared, the most serious losses from this cause being in
Texas and Louisiana. In the more northern States of the
cotton belt they will accomplish quite as much benefit as
injury by reducing redundant growth of foliage and hasten-
ing maturity of fruitage.

Accounts received here from all parts of the United States
show that the wheat crop this year is the largest that has
ever been produced in this country.

COMMERCIAL STATISTICS.

From the report of the Chief of the Bureau of Statisties,
it appears that the total commerce of the United States for
nine months, ending September 80, was $796,000,000, in
merchandise, showing an increase of £58,000,000 over the
corresponding'period of 1876, The movement of specie in
the nine months of this year amounted to $£60,000,000 or
$2,000,000 more than last year. The balance of trade still
remains largely in our favor, it being $53,000,000 in our
favor during the nine months, although it does not equal our
balance for the corresponding period of last year. when it
was $77,700,000. About five eighths of this enormous foreign
trade appears to have been transacted through New York.
It is estimated that the yicld of gold and silver for the cur-
rent fiscal year in the States of California and Nevada will
be as follows: Nevada—Comstock lode, £20,000,000 silver,
$17,000,000 gold; balance of the State, £6,000,000 silver,
$1,000,000 gold. California—$15,000,000 gold, $1,000,000
silver. Total, $60,000,000,

Washington, D.C.

Repairing the Washington Monument,
To the Editor of the Scientific American :

It is reported by the engineering board which has recently
examined the foundation and soil underlying it of the Wash-
ington monument, that it is built on & compressed clay that
has now to sustain a weight of five tons to the square foot
and that the completed structure will exert a pressure of
seven tons to the square foot, The only way to make the
structure stable is toincrease the area of its base—excavations
in clay are dangerous at the best, as they expand as well as
contract, and when it is already undera great pressure, itis
very difficult to handle. I propose the following method of
increasing the bearing surface, which can be done without
risk.

First: A ditch is dug entirely around the foundation and
at a proper distance from it.  This ditch is to be filled with
beton of high tensile strength, and is so to be constructed as
to form a monolith, ) J '

From this circumscribing wall tunnelsare run in to the
base of the foundation and under it. These tunnels are nar-
row andare to be filled with beton as fast as the excavation
ismade. You have then something in the shape of a wheel,
the felloes and tire being the circumseribing wall, the ribs

OCCASIONAL.

the spokes, and the monument being the hub. By putting

an invert between the ribs, the new foundation becomes &
a saucer.

Beton is the proper material for this purpose,
obtain a monolith and get a greator benefit !
cumscribing wall as well as fill completely all exca
By this process of removing the earth ang
Ing it section by section, the area of

larged without risk, the new foundation forming pa

the old one.

Brooklyn, N. Y. Jomx C. Goc
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0 torm gearing I8 generally understood ns meant
 wheels, which aro said to bo in - gear, or goared nws

» When the teeth of one engage with those of another.

‘expression “a gear” always implies a toothed wheel.

The torm gearing, however, is froquently applied in con-
‘nection with other qualifying words to distinctive parts of
tnonklnu or machine, ax valvo gear, slide gear, roversing
gear. but in neither of theso casos is it to be understood that
those mechanical parts contain any toothed wheels or in-
deed whools of any description.  Wheels which communi-
'-nl_uulnollon one to the other by simple contact of their sur-
holll. are turned friction wheels, or frietion gearing. Thus
in Fig. 284 lot A and B be two wheels that touch cach other

at C, each being suspended upon a central shaft; then if
either be made to revolve, it will cause the other to revolve
also, by the unassisted adhesion of the surfaces meeting at
C. The degree of force which will be thus conveyed from
one to the other will depend upon the character of the sur-
face and thelength of the line of contactat C: if the mate-
rialis very hard and the surface higoly polished, the force
transmitted would be quite inconsiderable, but would be
largely increased if the surfaces revolving against each
other were of a rough character, as in the latter case the
minute projections causing the roughness would act upon
“ﬁh other. .

In this class of gearing great strain is put upon the bear-
mngs; and as the latter wear, the frictional contact becomes
diminished, and the usefulness of the device soon becomes
impaired. To obviate this defect, and to further increase

the power transmitted, the line of contact is increased by
what is known as the ““wedge and groove frictional gearing "
which is shown in Figs. 235 and 236. In this case, not only

Scientific Amevican.

18 not to be measured by the length of the line, ¢, 04 com-
pared to that of the two contacting sides of the groove, be-
caune it Is increased from tae wedge shape of the groove, |
snd furthermore, no matter how solid the wheels may be,
there will be some elasticity which will operate to increase
the drivicg power due to the contact. It is to preserve the
wedgo principle that the wedges are made flat at the top, so
that they shall not bottom in the grooves even after consid-
ernble wear has taken place. The object of employing this
clnss of gear is to avold noise and jar and to ensure n uni-
form motion. The motion at the line of contact of such
whoeels is not a rolling, but, in part, a gliding one, which
may readily be perceived from a consideration of the fol-
lowing. The circumference of the top of each wedge is
greater than that of the bottom, and, in the case of the
groove, the circumference of the top is greater than that of
the bottom; and since the top or largest circumference of
one contacts with the smallest circumference of the other,
it follows that the difference between the two represents the
amount of sliding motion that occurs in each revolution.
Suppose, for example, we take two of such wheels 10 inches
in diameter, having wedges and grooves § inch high and
deep respectively; then the top of the groove will travel
31416 inches in a revolution, and it will contact with the

hottom of the wedge which travels (on account of its lesser |
diameter) 20-845 inches per revolution, i

A spur wheel is one which has the breadth of the teeth |
parallel to the shaft axis, as in Fig. 239. The dotted line de- |
notes the breadth referred to.
and A represents the axis. A
bevel wheel is one which has its . 239.
teeth at an angle with the axis, r .
as in Fig. 240. A crown or face
wheel is one having its teeth at
a right angle to its axis, as in
Fig. 241. A miter wheel is one
-having its teeth at an angle of
45" to its axis, as in Fig. 242,
An annular or internal wheel is

A

one having its teeth convergent
to its center. The roots of the
tecth being at the largest diame-
ameter. Spur wheels act upon
each other in the same plane.
Bevel wheels act upon each other
at an angle.

When the tooth of a wheel is

made of different material from that of the teeth
of the wheel with which it gears, it is termed a
cog, but if in a pinion It is sometimes termed a
leaf, while in a trundle it is termed a stave. A
wheel which impels another is termed the driver
or leader. The wheel impelled is termed the driv-
en wheel or follower. A series of wheels geared
together is termed a train.  'When two wheels are
geared together the larger is termed the wheel, and
the lesser the pinion. When a wheel is formed of
n continuous web instead of having arms, it is
termed a plate wheel.

Thelength of a tooth is the distance from its base
to its extremity. The breadth of a tooth is the dis-
tance it extends across or upon the face of the
wheel. The pitch line of the wheel is the cir-
¢le upon which the pitch is measured, and it is the cir-
cumferenge by which the diameter or velocity of the
wheel is measured. The pitch of a wheel is the distance
of one tooth from the other, measured on the arc of the
piteh circle, or piteh line, as it is usually called. The line
of conters is the line between the centers of two wheels
Tho radius of a wheel is the semi diameter, extending to
the periphery, but in referring to the radius of a wheel, the
pitch line is always, in practice, referred to.  The radius is
understood to be the distance from the center to the pitch
line of the wheel,

The 1eeth of a wheel should be as small and as numercus
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which will enable one wheel to communicate equable motion
to another, and it can be shown, say Willls and others, that
within eertain limitations, if any form of tooth be given,
unother may be determined which will work correctly with
it. In actual machine practice the epicycloidal nnd invo-
lute curves have been universally adopted for wheol tecth on
account of the facility and nccurncy with which they may
be mechanically described, and perhaps because they admit
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| of ready and independent demonstration of their possess

ing the properties required for their duty.

Why Milk Sours durlng Thunderstorms.
BY MALVERN W. ILES, FIL D,

There have been various surmises in regard to this sub-
ject; none, so far as we have been able to learn, have been
substantiated by experiments,

In order to see if milk did really sour during heavy
| thunderstorms, I made several observations which proved
|to me that this was not an erroneous opinion which is so

commonly bheld by the dairymen. My experiments to ar-
| rive at the cause of the phenomena thus observed may be
stated as follows:

I took skimmed morning's milk, filled a eudiometer tube

(300 c.c.), then introduced 100 c.c. pure oxygen gas.

Then by the use of an ordinary battery, and a small
| Ruhmkoff coil, caused sparks of electricity to pass through
the oxygen for five minutes. The current was then broken,
the tube shaken up and allowed to stand for five minutes.
| The milk does not appear quite as opaque, and shows 8 no-

ticeable acid reaction.
| On continuing the current for five minutes longer, mak-
| ing in all 10 minutes, the milk curdles very perceptibly, and
| shows a decided «cid reaction.

The contents of the tube on standing for twenty minutes
| had reached the consistency of ordinary sour milk or bonny-
| clabber.
| From the above experiments it will be scen that the oxy-

gen was converted into ozone, which we think may be sta-
" ted as the cause for the rapid souring of milk during thun-
derstorms,

The increased acidity is due to the formation of lactic
acid, and most probably some acetic acid, by means of the
'ozone, One or both these acids, then, causes the casein to
be precipitated.

Submarine Explosions,
An interesting paper by Licut, Andic, on the effects of
| submarine explosions. appears in the Reewe Maritime et Col-
{ eniale for September. He concludes inter alia that gun cot-
ton can develop in water pressures twenty times greater
than n charge of powder of the same weight. It may be
likened, for rupture of hulls, to 875 times its weight of pow-

‘ a8 is consistent with the required strength. It is desirable [der. The measuroment of the wheatsheaf jets of water
mA that the number of tecth in a wheel should be prime to (ke | leads to no plausible result in investigation of the sphere of
s number of the pinion, that is, the number of teeth in the|action. Apart from the advantage of its less volume, and

wheel should not be divisible by the number in the pinion | its harmless character in handling, gun cotton is less advan-

is the line of surface contact increased, but the strain due to
the contact is so placed as to, in a great measure, counteract
itself. Let us, for example, consider the strain placed upon
one groove as shown in Fig. 237,  The surface pressure on

each side will be at a right angle to the face, or in the direc-
tion described by the arrows, A and B, one being in ex-
actly opposite direction to the other. The surfaco contact
acts to thrust the bearings apart.  The line of surface acting
to thrust the bearings apart being denoted by the dotted line,
e. The relative efliciency of this class of wheel, however,

without leaving a remainder.  This is advisable in order to
prevent the same teoth coming togethor so often as to causo
an irregular wear to the teeth.  For this purpose an odd
tooth is often introduced into a wheel, which is termed a
hunting tooth, As an illustration of the desirability above
referred to, suppose n pair of gear wheels are employed to
drive n machine in which, as in the case of shearing muo-
ohines for cutting plate iron, the duty is very severs, but
lusts during, say, for example, one twentieth of the revolu-
tion of the gear wheel, 1f then the same teoth are always
o gear or contact at the time the heavy duty is being per ]
formuod, those teeth will rapidly woar nway, becanso they sus. |
tain continuously this heavy duty, whereas by the employ:
ment bf & hunting tooth, or by a prime number of tecth in |
the wheel, the heavy duty will be distributed over the vari

cabla 50,547 ; miles of wire 65,585

tageons than 375 timoes its weight for oharging fixed torpe-
does.  Powder may be used at much greater depths than
those which have been fixed as limits, Beyond certain
depths, it takes considerable charges to obtain at the surface
a sphore of action of 750m.  An immersed torpedo of 2,000
Kilogr. of powder, 40m, from the bottom, is capable of mak
ing o hole 6 metors in dinmeter in o ship above it.  There is
n congiderable difference between the lateral and the vertical
effects of n torpedo, and in England attention is directed
mainly to utilizing the vertioal effect, by uniting torpedoes
in groups to boe fired simultanconsly, —English Mechanie,
: e —
Submarine Cable Statistics,
Of submarine cables, private parties own n’w; miles of
Governments own 420

ous teeth.  If, however, the revolutions of one wheel must cables; 4,442 miles of cable and 5,725 miles of wire. Nor-
be divisible without any remainder by the revolutions of | way has 198 cables, Sweden 4, Denmark 20, Holland 18,
the other, the number of teeth also must be so divisible, ;n-mm 8, Germany 46, Turkey and Greece 13, ltaly 19,

Wo may now proceed to consider the principles that are | Spain 6, France 26, and Great Britain 52, The Anglo-Ameri.
to guide us in giving to the teeth of wheels their correct ean company has the longest submarine cable in the wold,
form or outline, so that the wheels when moved by them 2,685} nautical miles, and bas five Atlantic cables in all,
shall at as uniform a velocity as they would by the simple | besides twelve other cables, o total length of 12,815 miles,
contact of their circumference. It is conceded by all au- | The Eastern Tolograph Company has 48 cables, with 21,888

thorities that there are an infinite number of forms of teeth | nautical miles,
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A Now Autographle Process,

In the Belglan Bulletin du Musée, M. Hannot deseribes the
following now autographic process,  The writing or draw
ing is made upon any Kind of paper, which should, how-
ever, not be very thick. A spooial ink is used, composed of
gum ambio or gelatine § ozs, water saturated with bichro-
mato of potash 1 quart, and sufficient Indinn ink to color the
whole, The gum is first dissolved in the solution and the
ink afterswards added.  Tho preparation must be kept shel-
tered from the lght, and when used a portion should be
poured out in an inkstand of black glass.  When the draw-
ing is finished it is exposed to light, whereby the lines are
rendered insoluble,

A plate of zino or a stono is then prepared and polished
with emory, and the drawing is placed upon it face down-
ward, Above the latter is lnid a sheet of paper covered
with gum arabie, and above this two or three sheets of
dampened blotting paper,  The whole is then pressed. The
moisture in tho blotting paper reaches the gummed paper,
and the gum, dissolved, traverses tho autographiespaper and
affects the zine or stono everywhere except where the inso
Juble lines of the design have prevented its passage. A
roller of greasy ink may then be passed over the plate, and
the grease will adhere only to the lines which are not cov-
ered with moisture. Printing is then done in the usual way.
——4 - —

Phosphorescence of Quinine,

If some sulphate of quinine is strewn over a sheet of
smooth paper and exposed to a heat of from 120" to 140
Fabr,, by means of a plate of metal, it becomes phosphor-
escent when stirred with a glass rod.  Valerate of gquinine
exhibits the same phenomenon without heat being applied,
if the crystals are rubbed in o mortar, It is said that the
appearance is only noticed when the® valerate contains an

-3 - . »
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IMPROVED LABEL HOLDER.

The invention herewith illustrated is particularly intended
for use in sending butter, eges, fruit, or other articles by re-

turn packagoe or crate,
Attached to the box or crate is the card holder, A, made
of sheet metal or other suitable material, in the shape of an

I‘i(] /
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open frame, the frame being grooved in such a manner that
n card may be slipped into it from the outer end.

acid prepared directly from the root of valerian,
o -
IMPROVED BORING MACHINE.
Machinery of some sort for boring is almost indispensable
in all wood-working establishments, and some of the con-
trivances in every-day use for that purpose are no longer

At the inner end of the holder are pins projecting at top
and bottom; or a wire may be fastened in the inner end of
the frame, and its ends project to form such ping.  These
pins are held to the box or erate hy means of staples driven
into the same over said ping, thus hinging the card holder to
the box in such a manner that the holder may be turned with

economical in view of the improvements now made in this
as well as the other branches of wood-work-
ing machinery.

The boring machine illustrated herewith is
one of several sizes and styles built by Walker
Brothers, Philadelphia, and is a heavy and
substantial, yet easy working machine, de-
signed for straight and angle boring of all
kinds, the spindle carrying bits up to 2 or
more inches in diameter, and having a capac-
ity for boring to the depth of 12 inches.

The frame or standard is a coned casting in
one piece, having a broad base, and is quile
firm and rigid throughout. The work re-
mains stationary upon the table, which may
be adjusted to the proper height or angle,
and the bit is brought down and fed through
by the foot of the operator on the lever or
treadle below. This treadle is provided with
a stop to regulate the depth of cut, and with
the upward stop the travel of the spindle may
be regulated for thick or thin stuff.

The spindle is balanced by means of the
adjustable weight on the lever above, and
will return when the pressure of the foot is
removed. The table is provided with two
adjustments for angle boring, and a gage
that may be removed when not in use; the
whole being raised and lowered by simply
turning the hand wheel underneath.

The proper range of speed is given for large
or small bits by means of cone pulleys, and
the countershaft may be set so as to run the
belt from any direction and not interfere with
parts of the machine.

This boring machine is furnished when de-
sired with a full set of auger bits, including a
small universal chuck for holding all kinds of
straight shank bits or drills. For further in-
formation address the manufacturers, Messrs,
Walker Brothers, Nos. 73 and 75 Laurel St.,
Philadelphis, Pa.

Preparation of Celluloid.

- Paper is treated by a continuous process
with 5 parts of sulphuric acid and 2 of nitric
scid, which converts it into a sort of gun cot-
ton. The excess of acid is removed by press-
ure, followed up by washing with abundance
of water. The paste when thus washed,
drained, and partially dricd, is ground in a
mill, mixed with camphor, ground again,
strongly pressed, dried under a hydraulic
press between leaves of blotting paper, cut,
bruised, laminated, and compressed sgain in
8 special apparatus suitably heated. It is
said to be hard, tough, transparent, fusible,
becoming plastic and malleable at 125°. It
ignffes with difficulty, is decomposed sud-
derdy at 140° without inflammation, and
glves rige to reddish fumes, It is inodorous,
and does not become electric on frietion, —
English Mechanic,

WALEER BRuS' VER

either side outward, and it is held by means of half-headed
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screws or hooks, The card of any house to which the bog
or crate is to be shipped may be inserted n the holder, and
on the obverse side of the card the return address is written,
All the consignee has to do when he desires to return the
package is to turn the serew or hook on one side, reverse the
holder, and fasten it by the serew or hook on the other gide,
For further information, address W, H. Somers & Co.
Hume, Alleghany County, N, Y. ¥
= A

Dr. Isidor Walg,

Ieidor Walz, Ph.D,, died in New York city on October
26.  He was born in Bavaria May 5, 1846, f1s emigrated
to the United States in 18569, and gradunted g Columbia
College in 1864,  He studied chemistry under Bunsen and
Erlenmeyer at Heidelberg, and received the degree of Py, D.
in 1867, He practiced his profession in this city, and in
1870 beeame editor of the Manufacturers Review and Indus.
trial Record, e conducted this paper with marked ability
until October, 1876, when his declining health caused him
to undertuke a trip to Burope.

Last month on his home-
ward journey he contracted the disease, pneumonia, which
terminated his life,
—.—t o — —
Recent Investigations on Hydrophobin.

Hydrophobia has of late been extraordinarily prevalent in
in London. Hardly a day passes, says the Laneet, without
some fresh cases being recorded, and the attontion of the
medical profession has been closely directed to the nature of
this most terrible disease. The data thus far guthered are
valuable, not 80 much ns establishing new facts, but in cor-
roborating and shedding more light on some which have
hitherto received little notice. From the conclusions now
reached it appears that a sharp distinetion is drawn between
mental hydrophobia and the genuine disease, An adulf,
when bitten by a dog suppesed to be rabid, passes through
n period of intense mental perturbation, suffering all the
agonies of doubt, apprehension, and foreboding. These
mental disturbances induce symptoms closely resembling
those of the genuine disease. The manifestations of hydro-
phobia in man are perversions of the nervous centers, and
disturbances of the reflex center and highest psychical organs.
The former is tolerably uniform, the latter
extremely variable. In one case reported by
the Lancet, there was little mental disturb-
ance, very slight wandering at the close, and
none of the wild paroxysmal furor which is
commonly so conspicuous and so terrible a
feature of the disease. In another case the
psychical disturbance was so predominant
that the patient was taken to an asylum as a
simple lunatic.

The symptoms of true rabies are not always
alike. Its approach may generally be detected
by some alteration in the manner and habit of
the tainted animal. In some, which are na
turally bright and lively, unusual dullness,
whilst in others, which are of the opposite
disposition, unnatural vivacity are occa-
sionally the premonitory symptoms, There
is a remarkable variation in the period of in-
cubation. The disease may be latent in the
system for as long as three years. This ac-
counts for the outbreak of the disease in ap-
parently healthy dogs. The popular idea
that a person once bitten has a peculiar liabil-
ity of developing the disease at intervals of
seven years after the occurrence is sheer non-
sense. Three years scems to be the longest
period of incubation known.

The “ respiratory spasm ™ is a conspicuous
feature in every case. It is compared by one
to the *“ hurried or intermitting gasping one
sees in a child attempting to drink when sud-
den thirst has been induced by recent violent
exertion,” and by another to the inspiratory
spasms witnessed ** when a cold shower-bath
is administered to an individual.” It is ex-
cited not only by an attempt to drink liguids,
but also by mental impression, and the sight
of water, or sound of running water, will
bring it on.

it e
Underground Telegraphs.

Between Berlin and Halle an underground
telegraph wire has been in use for one year,
and underground wires are about to be laid
between Berlin and the cities of Cologne,
Frankfort, Strasbourg, Breslau, Hamburg,
Kiel, and Konigsberg, thereby dispensing
with posts and insulators, and avoiding the
cost of their maintenance, The copper wires
which convey the electric current are on-
closed in wrought iron pipes, and are her-
metically enclosed by insulating material,
: which protects them from the action of air
-~ and water, and prevents oxidation.

R — e ——

A oumeAr vinegar consists of 25 gallons
of warm rain water with 4 gallons of mo-
lasses and 1 gallon of yeast. The mixture

can be used after it has been allowed to for-
ment,
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Coloring Zine Koo,

Among recent Gorman inventions 1s a simple process, de-
pending on the use of acetate of lead, by which every kind
of color i applicable to sheets of zine. By mixing black
lead, for instance, with the salt, a vory ngreeablo light
brown hue is obtained. It is by this proccss that the cupola
of the synagogue at Nuremberg has been painted, A sufil-
cient length of time has already elapsed, it is said, to show
that the atmosphere had no influence on the zine sheeting of
the roof, thus showing the practicnl yalue of the process in
such cases, By the addition of other coloring matters light

or dark shades of yellow or gray may be produced, — English
Mechanie, = X '

THE NEW FRENCH EXPOSITION PALACE,

The annexed engravings afford an excellent ides of the
mugnificent palace which has beon erected in Paris for the
Exposition of 1878, The paluce stands on the summit of
the hill, and its terrabes look down not only on the Exhibi-
tion and the Champ de Mars opposite, but over the greater
part of the city. The palace oxtonds along the wholo width
of the Trocadéro, nearly 1,800 feet. Tt consists of a grand
Central Hall, the axis of which coincides with that of the
Exhibition, and of two wings, which, spreading cast and
west from the vestibule behind the hall, extend in & carve
for a distance of 650 fect on each side. It contains one
large theater of o horseshoe form, measuring 164 feet in one
direction and 230 feet in the other. It will accommodate
7,000 persons, und will be fitted up with private boxes und
the various tiers of seats necessary for public accommoda-
tion. The main entrance will not be from the Trocadéro
grounds, but from the other side on the Place du Trocadéro,
The entrance will consist of a large vestibule wider than the
hall itself, and extending on both sides into spacious ante-
chambers, which enclose the hall itself, as far as the stage
in the latter. These chambers lead into the two wings he-
fore spoken of, and theaxes of which intersect the back of
the hall just to the rear of thestage, while the tower which
terminates each wing stands forward 285 feet from that axis,
8o that the hall is thrown comparatively far back, partly
subdued by the extended and advanced wings, but by reason
of its great height and striking architectural features the
most prominent characteristic of the palace. The wings
contain a covered gallery 42 feet wide, and in front an open
promenade about 18 feet wide, the roof of which is carried
by elaborately carved stone columps, Similar terraces or
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Scientific Amevican,

A CURIOUS RESULT OF DENUDATION.

In a paper on the voleanoes of the Haute Loire and the
Ardiche, In the Popular Ssience Review, Rev, W, 8, Symonds
refers to an Isolated rock, some 80 foot high, of twisted ba-
saltle columns resting on granite which he found in the vil-
lnges of Antralques. This rock, an ongraving of which is

herewith given, is a most remarkable monument of denuding
powers of atmospheric influences: as it is evident that the
basalt had flowed into a fissure in the granite, and that the
granite walls bave since been denuded. Tt is rarely that a
mork striking example of the rapid changes which are
being made on the earth’s surface by the slow action of
atmospheric eauses has been presented, The red color of
the planet Mars has been ascribed to this same agency, it he-
ing suggested that red sandstone has resisted the denudation
better than other geological formations, and hence gives its

— e — S —

that the two observers communicate their results obtained
at either extremity by electricity, and they are also in elec-
tric communication with the place where the commander of
the battery is. In the one instrument, that of Garlt, the
electricity merely communicstes by telegraphic signs the
anglee obtained. In the other, constructed by Siemens and
Hulske, the electric current transmits automatically, by an
instrument situated at one point, the angle measured by the
altitude at the other., But the latter, though made with
great precision, I8 liable to grave errors, and though much
more rapid than that of Garlt, is less liked.—ZEnglish %e-
chanie,
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Medical Harmony.

A late number of the Lancef contains an article on the
healing of difference between the old allopathic and new
homeopathic schools, which is significant of a great change
in medical opinion and the possible future fusion of the two
schools. After briefly reviewing the origin of the homeopa-
thic gchism, and the subsequent warfare, the writer, Dr.
Richardson, F.R.8.. says that many of the allopathic physi-
cians have renounced all the heresies of the past in the treat-
ment of acute diseases; while homeopathic physicians have,
on their side, almost entirely abandoned the use of globules,
and have substituted doses in tangible form, their rule being
to give a dose sufficiently large to effect its purpose, but not
50 large as to discomfort the patient. Both schools now use
alike anodynes, aperients, opiates, anesthetics, tonics, gal-
vanism, hydropathy, Turkish bath, and mineral waters. In
short, he says, we define our practice as rational medicine,
including the application of the law of conlraries, but plus

the application of the law of similars.
- e e—

Parisian Copying Ink.

The best kinds of copying inks are, as is well known, pre-
pared by adding a percentage of alum. sugar, and glycerin,
or salt, to the extract of logwood. Such inks have a violet
tint, and gradually become blacker on paper. The copy is,
however, very pale at first, and is often indistinet. The
Parisian copying ink is distinguished from the common
kinds by its appearance more or less yellow in a liquid
state, and by producing a distinct bluish-black on paper. It
has the additional advantage of preserving its fluidity, while
the common Kinds soon thicken. Professor Gintl recom-
mends the following method of preparing an ink which has
all the advantages of the Parisian: A strong solution of log-

THE FRENCH EXPOSITION BUILDING FOR 1878.

colonnades surround the Central Hall on its Trocadéro
front, and rise tier above tier to the upper gallery of the
building. The two wings terminate in vestibules, thrown
forward as already stated, and reached from the Trocadéro
by flights of steps, for the difference between the ground
level where the vestibules are placed, and the floor of the
paluce, is about 26 fect. The wings form approximately o
semi ellipse, each being struck from four different radii, It
is intended that this structure shall remain as o permanent
monument of the Exhibition of 1878, We are indebted to

Engineering for the engravings.
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color to the general planetary surface. The rock represented
in our illustration is locally known as the “ Pain de From-
age,” or *“ Oheese Loaf."
— A —
Now Tolemeters,

According to an Austrian paper, two new systems of tele-
meters have recently come into use in German coast batter-
iea. They are based, like nll others, on the principle of
measuring o base line and of angles at the base, in order to
determine, with the aid of tables, the height of the triangle.
Without giving details of construction, it iz simply stated

N

NCH EXPOSITION BUILDING FOR 1878,

wood extract is treated with 1 per cent of alum, and then
with as much lime water, so that a permanent precipitate
is formed. Some drops of weak chloride of lime are then
added, so that a perceptible bluish-black color is attained,
and hydrochloric acid is added by drops till a red solution is
obtained. A little gum is then added, with 0°5 per cent of
glycerin.— English Mechanie,
— =t~ QP =

IN Yucatan and Honduras musk is extracted from alli-
mators. Their fat is used for oil, and their skin for shoe
leather,
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transporting and erecting tho great mass of stono after it i
landed at our docks. The most instructive examples of thi

by the raising of the greal obelisk in tront of 8t. Peter's a

by Cresy:

Ibs. ; theheight is 180 palms, but without the apex, 772 En

glish feet; the transverse section at the mid-

dle contains an area of 70 superficial feet;

the solid content may, therefore, be taken at

upwards of 166 cubic yards, weighing about

832 tons; if to this be added 4 tons for the

weight of the apex, the wholo weight of the

obelisk mised is upwands of 336 tons. The

length of each of the sides at bottom is 12§

palms, and at top 8} palms, the palm being

equal to 2°7 English inches. Forty-six cranes,

600 men, and 140 horses were employed in re-

moving it, and the timber, ropes, and iron

made use of cost 20,000 crowns. The opera-

tions for removing it, which were conducted

with the greatest skill, were as follows: A scaf-

fold, called a castellum or shears. Fig. 1, was

first constructed, 7 feet higher than the top

of the obelisk when mounted on the pedestal.

The eight principal timbers, four on each side,

were 80 feet in height from the foundation;

they were each built of oak and walnut, four

beams in thickness, and banded at every 9

feet with strong iron hoops, and bolted to-

gether in several parts. The whole was so

arranged that it could be easily put up or

taken down, to suit the several positions in

which the obelisks might be placed. Where

this castellum was to be used, four holes 3

feet square were prepared in a platform of

travertine stone, into which the four posts

were dropped or secured. The obelisk was

cased over with double mats to protect it

from injury; was then covered with 2 inch

planks, and longitudinal iron bars, 4 inches

in breadth, were attached to it, three on each of the four
sides: these, connected together by nine iron hoops, served
to attach the tackle. This coating of mat, wood, and iron
was estimated to weigh as much as one twelfth of the obe-
lisk, Thus entirely covered the obelisk was lifted from the
pedestal on which it stood by means of capstans and blocks
attached to the iron hoops, and the blocks hanging to the
cross beams of the shears; after it was lifted up 2 feet per-
pendicularly, a platform of timber was introduced beneath
it, which rested on wooden rollers 9 inches in diameter,
their ends being secured by iron hoops. The ropes of the
blocks attached to the four lower angles of the obelisk be-
ing drawn, the platform which supported the weight moved
on the rollers, and the ropes of the blocks attached to the
upper part of the obelisk being slackened, the obelisk gradu-
ally descended, and was laid horizontally on the platform
prepared to receive it; during its descent it was found ne-
cessary to support it in
the middie by twoshores,
Fig. 5. made movable on
an axis attached to its cen-
ter, and which prevented
any very grest strain on
the tackle. The inclined
plane along which it was )
moved to its destination —:L
was formed of a mound of :
earth strengthened with
timbers, and extended
from the Circus of Cali-
guls, afterwards called
that of Nero, to the posi-
tion where the obelisk now
stands, Tts former site is
still marked by a stone in
the passage leading from
the sacristy to the choir of
Bt. Peter's.  After the
obelisk had been moved
along this plane upon
wooden rollers, Fig. 6,
the fortysix capstans
placed round the mound
of earth were prepared for
their work of raising; they
were fixed In the ground
on cach side, and each had
four arms or handspikes;
the first and third arms
were worked by a horse,
and the other two each by
from six to ten men; four
of the capstans acting up-
on a3 many blocks were
used for drawing the foot
of the oholivk forward,
one block to each angle;

Now that New York is to possess an obelisk, it will soon
become A question among engineers as to the hest means of

class of work with which we arc acquainted are supplied

Rome, by Domenico Fontava, and the putting in place of the
Luxor obelisk in Paris. Both operations are thus described

The St. Peter’s monolith was estimated to weigh 008,687

A,

W\

vertical position. The whole operation is amply described

s | ings of the entire machinery. The foundations prepared to

t | made. and the bottom being found a clay, it was piled en-

tirely over with oak and chestnut, with piles 18 feet in |
ln_-ug'lh and 9 inches in dimmeter, the bark being previously .
removed from them; upon these was laid a bed of concrete,

composed of basult broken into small fragments, and mor- |
tar composed of lime and puzzolana.

The total cost of the |

the other capstans were employed to raise the obelisk into a | worked in a hollow chunnel prepared to receive them, and
:‘ln;:(‘llu'r could be moved upwards or downwards, in the
in a work compiled by Fontana, and in which are engrav- = manner of a hinge, so that, when the ends at E were pulled
down by the ropes of the windlass attached tothem, the
s | receive this enormous weight were carcfully exccuted, An | obelisk was advanced further into its perpendicular posi
excavation 44 feet square, and to the depth of 24 feet, was | tion; 450 artillerymen worked ten capstans, forty-eight be-
[ ing placed to each.

Iron chains were placed around the

 top, and four others passed to capstans at the extremity of

the inclined plane, for the purpose of holding the obelisk

steady, and rendering its motion regular as it advanced. The

whole of the operations were admirably conducted, and

some improvements were adopted which we do not find
made use of by Fontana; the application of
the lever, D, is a decived advantage,

>

The Cause of Putrefaction and Lactie
Fermentation,

In delivering the recent inaugural address
at King's College Medical School, Professor
Lister adopted a novel course towards such an
audience, and instead of occupying the time
at his disposal with the usual recommenda-
tions to the students about to enter upon their
medical curriculum, he preferred to treat of
a special subject in the hope that he might
be able to say something which should in-
terest and possibly instruct hisaudience. The
subject chosen by Professor Lister is one that
has long been of deep interest to the cultiva
tors of several branches of science, and his
own efforts to make a practical application of
the knowledge acquired by studying the phe-
nomena of fermentation have given to that
subject a wider significance than it had be-
fore.

The particular kinds of fermentation which
were the subject matter of Professor Lister’s

address were those which take place in blood

and in milk, the question to which his atten-

tion had been directed having regard to the

cause of the change which takes place when

either of these liguids is kept for some time

RAISING OBELISKS.

shown in the accompanying figures, 1, 2, 3, 4, 3, and 6,
which we take from The Engineer.

M. Lebas, an engineer of the Marine in France, wascom-
missioned in 1831 to bring from Luxor, in Egypt, one of
the granite obelisks, and raise it on a pedestal to ornament
the city of Paris. 1t is 75 feet in height, containing about
3,000 cubic feet, and was estimated to weigh nearly 258
tons. The obelisk was cased with timber throughout its
entire length; underneath its base, at the lower side, was
placed a wooden roll or eylinder, C, Fig. 7, upon which the
whole obelisk turned as upon a hinge during its movement;
there were five stays on each side, formed of masts, one of
which is shown at D; these were all united at their summit
between two others laid at right angles with them, the
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whole being bound round with ropes. The ten masts rested |
on alevel platform, and their ends being rounded, they | venous blood to the crimson color of arterial blood, but it

in contact with the air. In the case of blood
the fermentation which ensues under these
conditions is of the kind termed putrefaction;
in the case of milk it is characterized by the

entire removal was about $45,000. The arrangements are | formation of lactic acid, and is consequently termed

lactic fermentation. In the experiments by which Pro-
fessor Lister sought to illustrate the nature of the changes
which took place in these liquids, care was taken to
collect both the blood and milk in such a manner as to ex-
clude the access to them of living organisms. It is unneces-
sary here to enter upon a description of the precautions ob-
served to attain this result, the important fact being that
blood so collected had been kept for six weeks without un-
dergoing putrefaction, and that the air in contact with it
was quite sweet. From this observation Professor Lister
inferred not only that blood has no inherent tendency to
putrefy, but also that atmospheric oxygen is not capable of
causing it to putrefy, as has been supposed. Some kind of
action was exercised by the oxygen upon the blood, as was
indicated by the change of color from that peculiar to

was not until the blood
thus preserved had been
touched with an extreme-
ly minute quantity of pu-
trescent blood on the point
of a needle that putrefac-
tion commenced.

The result in this case
was exactly parallel to
that which takes place in
alcoholic  fermentation,
and the inference is tliat
putrefaction is in fact &
kind of fermentation
characterized, like the al-
coholic fermentation, by
the reproduction of the

FITART

ferment by which the

change is produced.

RAISING OBELISKS,

As i8 well known, there
is a conflict of opinion on
the point whether the bac-
teria, which are unques-
tionably constant concom-
itants of certain kinds of
fermentation, are also the
cause of the change or
merely accidental. It was
suggested by Professor
Lister that one of tle
causes of doubt as to tle
influence of bacteria in
causing fermentation is

o |[SERAY
THlS

| T
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form of fermentation, g



under the microscope, no indications of the presence of bae

placing one fifticth of a minim of the milk onn slide, and
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which, on exposure -to the air, turns sour and
- Sugar it containg being converted into Inctic
At the same time microscopic observation always re.
thoe presonce of minute organisms of the nature of b
' the congulated milk. By collecting a number of
of :l:ol:tls{mte glautvehbls. with suitable pre-
e pre « the access of organisms, the milk in a

of the glasses was found, after some weeks, to be on-
free from change, destitute of any acid reaction; and

4 'l'hcnm step in the investigation was to find evidence to
decide whether the particular bacterium found in sour milk
Wil or was not the cause of the lnctie fermentation. For
vthln‘pu(pgm Professor Lister endeavored to estimate the
number of bacteria in a given quartity of sour milk, by

counting the number of bacteria in the field; then by dilu-
ting the milk to such an extent that single drop of the
liquid would probably contain, on the average, one bac-
terium, a liquid was obtained, with which a number of sepa-
rate quantities of boiled milk wore inoculuted, by adding n
single drop of theliquid. The result was that out of five
glasses of milk treated in this way only one was curdled,
and on examination the one was found to contain the bae
teréwm lactis, while the four othors, which did not curdle,
had no bacteria in them.

In another series of experiments, five specimens of milk
were each inoculated with a drop of the liquid, calenlated
to coutain two bacteria; other five specimens were inoculy- |
ted with drops ealeulated to contain one bacterium; another
sct of five open glasses were inoculated with drops caleula-
ted to contain-one bacterium; and one with a drop caleula-
ted to contain four bacteria. The result was that the last
specimen curdled in a few days, and ull those calculated to
bave two bacterin curdled in a few days. Of the five
glasses caleulated to have one bacterium, three remained
liguid. Oun opening one of these glnsses the milk was found
to be perfectly sweet; it had a slight flavor of suet, similar
to that which Pasteur has described as resulting from the
oxidation of the oleaginous constituent of milk.

The result of these experiments proves conclusively that
the ferment which csused the curdling of the milk was not |
in solution but in the state of suspended particles, otherwise
every drop of the inoculating liquid should bhave produced
the same result.  Aguin, the fact that some drops were des-
titute of the ferment proves in like manner that it was not
in solution.—Pharmaceutical Journal.

_— e eor—
The Ancestry of Insccts.

In his new work on ** Our Common Insects,” Mr, A, 8.
Puckard gives an excellent chapter under the above cuption.
He considers that the natural system is the gencalogy of
organized forms; and when we can trace the latter we
establish the former; and he concludes that there is o
strong genetic bond uniting the worms, insects and crustacea
in one grand sub kingdom. Many of the most interesting
facts pointed out by Mr. Packard are presented in con-
densed form below.

The lowest form of insect life is the parasitic mite, the
highest is the hive bee, Between these two there is an as
cending scale of being, a continuity of improving organiza-
tions, which affords strong arguments for the theory of evo-
Jution. The miteis called the pentastoma, and lives in tho
mauner of the tape worm a parasitic life in the higher ani-
mals. It is found in the nostrils of dogs, sheep, and horses,
1t is # little higher than some worms but lower than others,
Young mites when hatched have but three pairs of feet,
while their parents have four. If these early stages of mites |
and myropods are compared with these of the true six-footed
insects as the cicads, or dragon fly, it will be scen quite
plainly that théy all sharea common form, By simple modi
ficutions of parts here and there, by the addition of wings
and other organs in these simple crentures, Nauture hos rung
numberless changes on the elemental form, Starting from
the simplest kinds, such as the poduras, spiders, grasshop.
pers, and May flies, allied ereatures which we know were the |
first to appear in the earlier goologic ages, we rise to the
highest, the bees with their complex forms, their diversi- |
fied economy and wonderful instinets.  In this progress
upwards the beetles are higher than the bugs and grasshop
pers, and the butterflies and moths more highly organized |
than the flies
strikingly In their mode of growth,
the germ of i bee, fly or beetlo bear n remarkoblo resem:
blance (o ench other, nnd suggest that n common donlgn or

pattern at first pervades ull, At a certain I"""l‘.NI In the life

of the embryo, we notice that all ngree in having the head
from two to four puirsof mouth organs

lnrge, and bearing
resembling the legs; the thorax is merged with the abdomen

and the genersl form of the embryo is ovate. The fimt to
discuss the subject of the

Muller, who suggested th
common nneestor, Hucekel and Friedriech Brauer have par-

tially sustained this iden. The latter declured his belief that,
though it seemed prematuro after the discovery of highly
arganizod winged inseets Tn r wlks #o unclont as the Devon-
lan, Lo oven gueas asto the pnessiry of Insects, yet ho would
wiggont that, instead of holng derived from some zoifa, "lht:
ancostors of insects muat have been worm-like and aquatle,

Mr. Packnrd rejocts the zoba origin of inscets, and says the
only refuge isin the worms. But how to account for the
transmutation of any worm Into o form like the leptus, with

!
In the egg nearly all insects ngree most |
The earlier stages of | imposaible,

pneostry of insects was l"rllz|
Wt the larva of crabs, zofa, was the

Stientific Amevican,
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its mandibulated mouth and jointed logs, scems at first well ,'and in order to do good melting In uny cupola, it 18 very

nigh fmpossible.  We havo the faintest possible indication
in the strueture of some mites, nnd of the tardigrades and
petastomn, whoere thore i o striking reourrence to a worm-
like form, readily noticeable, In e demodex we see o
tondency of the mite to assume, under peculiar cireum-
stances, an olongated, worm-like form. The mouth-parts

essential that the melter should know the melting point of
his purticular cupola. The melting polnt of a cupoln is at
the point at which the most intense heat s created by the
nction of the blast upon the fucl.  This intense heat at the
melting point will cut the lining more than at any other
place in the cupols, snd the lining will generally be found

are aborted, while the eight legs are not jointed and form
simple tubercles.  In the turdigrades, o long step lower, we |
have unjointed fleshy legs armed with from two to Iour;
cluws, but the mouth-parts are essentially mite in character. |
A decided worm feature is the fact that they are hermaphro- |
dites, ench individual having ovaries and spermarics, as is
the cuse with many worms,  When we come to the singular
oreatures of which pentastomn and linguatula are the type,
wo have the most striking approximation to the worms in
external form. They lose the rudimentary jointed limbs,
which some have well marked in the embrio, and from be-
ing oval, rudely mite-like in form, thoy elongate, and only
the claws remain to indicate the original presence of true
jointed legs.

Professor Ganin, n Russian naturalist, made some remarka
ble discoveries in regard to the early stages of the platygas-
ter, o parasite on a gall fly. He established facts which
bear strongly on the theory of evolution by ‘“acceleration
and retardation.,” In the history of many early larval
stages wo see o remarkable ncceleration in the growth of
the embryo. A simple sac of unorganized cells, with a half-
made intestine, so to speak, is hatched, and made to per-
form the duty of an ordinary, quite highly organized larva.
Even the formation of the “primitive band,” usually the
first indication of the germ, is postponed to a comparatively
late period in larval life. The different anatomical systems
appear at longer or shorter intervals, while in one genus the
respiratory organs are not developed at all.  Thus some por |
tions of the animal are accelerated in their development
more than others, while others are retarded and in some
gpecies certain organs not developed at all.

That the eylindrical form of the be¢ grub and caterpillar!
ig the result of modification through deseent is evident in the |
caterpillar-like form of the immature caddis fly. In like
manner the caterpillar form is probably the result of the leaf-
cating life of a primitive larva, and the soft-bodied maggot |
of the weevil is evidently the result of its living habitually
in cavities in puts and fruits. So the organs of special
sense in insects are in most eases simply altered hairs,
which are themselves modified epithelial cells.

NEW ARRANGEMENT OF THE ATR RESERVOIRS IN PUMPS.

The object of the air reservoir in pumps and hydraulic
machines is to equalize the movement of the water and to
deaden shocks,  Tts action will be more efficacious in pro-
portion as (1) the head of water 18 low; (2) the movement
slow; (8) the section of pipe and valves large; (4) it is itself
large, and (5) as the mass of water is small.  Given the
pressure and dimensions of the pump inorder that the re-
servoir may operate to best advantage, it is further necessary
that it contain as much air ns possible, that the water pipes
be completely isolated, and that it be disposed as near as
possible to the point where shocks und other disorders are
most likely te oceur.  We illustrate herewith a new arrange-

moent of alr reservoir which we extract from Dingler's Jour-

Fig. 1. Fig. 2.

wal. P s the section of the pump, V the valve box, @ the

[ reservolr of aspirated air, and « that of compressed air.

The dotted lunes indicate the highest levels, full lines the
minimum normal level  The entry pipes, ¢ ¢, are placed

oxnotly above the maximum level, and escape pipes, a o',

are situated us low down as possible,

By this areangement it bs olabmed that sudden shocks are
. Even if the valve, 8, be opened suddenly, so
!un to ullow of the eseape of considernble water at once, the
‘|m|'lur|mlinn affects Tmmodintely only the small column nf:
wator comprined between the alr roservolr and the eseape
oriflee,  The water in the tuboe remaing as before, as it Is
only aftor the air prossure fo the reservolr, K, is diminished
thist tho flow progressively bhecomes more rapid,

R
The Melting Folnt,

The theory that iron in a cupols Is melted all up through
the stock s wrong, for overy cupoln has o certain point at
[ which the lron s meltod, and there I8 not a pound of iron
melted In any cupoln until it comes down to the melting
point.  The melting point in a eupola Is generally from six
[to olghtoon inches nhove the tuyeres, but it may be ralsed or
lowored a Jttde by Increasing or diminishing the amount of

" aol In the bed: but If we got the bed too high it throws

[ the melting polut ton high, and the result will be slow melt
Ing.  If wo get the bed too low, It will allow the iron to got |
| below the melting point, and the result will be dull fron;!

to be cut out more just above the tuyeres than at any other
point, which indicates the melting point of the cupola. If
the tuycres are put in so s to distribute the blast evonly
through the stock, and the changes of iron and fuel are put
in evenly, and every charge leveled up properly, the heat
will be even all through the cupols, and the lining will be
cut out in a regular belt at the melting point all around the
cupola.  On the other hand, if the tuyeres are not put in 5o
as to distribute the blast evenly through the stock, or the
charges of iron and fuel are not put in even and level, or if
the fire is all on one side of the cupola, the heat will not be
even through the cupols, and the lining will not be cut out
in a regular belt at the melting peint, but will be cut full of
holes, which shows that the cupola is not melting all around,
but is only melting in spots. By this irregular charging and
melting in spots, the cupola may be reduced to half its melt-
ing capacity, which accounts for a cupola melting fast on
one day and slow on another day. As before intimated,
the melting point in a cupols is the point at which the most
intense heat is created by the action of the blast upon the
fuel. When the blast enters the cupola it is cold, and as it
passes through the heated fuel it becomes hot, and as it be-
comes hot it creates heat by combination with the fuel, and
makes an intense heat. If we have a very strong blast it
will travel fast and will pass through the fuel rapidly, and
it will have to pass through more fuel before it becomes
heated sufficiently to make an intense heat by combination
with the fuel. On the other band, if we have a mild blast,
the blast will pass through the heated fuel slowly, and is
more heated, so that it does not have to pass through so
much fuel before it becomes sufficiently heated to make an
intense heat by combination with the fuel; so that when we
have a strong blast the melting point of a cupola is higher
than when we have a mild or weak blast; and the bed has to
be put in higher in a cupola with a high meiting point than
in a cupola with a low melting point, which accounts for
one cupola requiring more fuel in the bed than another
cupola does. When the cupola is in blast, the bed or
fuel in the bottom of the cupola is constantly burning up,
and the unmelted iron will get down below the melting
point. To prevent this, the melter has recourse to charges
of fuel between the charges of iron, and as the charges of
iron are melted and drawn out at the tap hole, the charges
of fuel come down and replenish the bed and again raise the
melting point; the next charge of iron comes down and is
melted and drawn out; the bed is reduced and is again re-
plenished by the next charge of fuel, and so on through the
whole heat, If we supply too much or too little fuel be-

| tween the charges of iron, the melting point will be raised

too high or reduced too low, or in other words, if we bave a
melting point of ten or twelve inches in height in our cupola,
and we supply twenty or twenty-five inches of fuel, this ex
tra fuel must all be burned up before the iron can come
down to the melting point; and we will not have a contin-
uons melting, but will have n delay between each charge of
iron. If, on the other hand, we have only five or six inches
of fuel between the charges of iron, when we should have
ten or twelve inches, this small smount will not more than
half replenish the bed, and the unmelted iron will get
down too low and will not make hot iron, and the iron may
not be melted at all; and in order to do either fast or econ-
omical melting, we must not use either too much or too lit-
tle fuel, and we must have the fuel distributed so as to suit
the particular cupola in which it is used; for, us before ex-
plained, there nre scarcely two cupolas that will melt ox.
actly alike on account of the molting point being higher or
lowor, which I8 caused by n stronger or weaker hlast, or by
more or less deaft; and in order to do good melting, the
melter should not charge his cupols just the same as some
other cupola of the same size is charged because that cupola
does good melting charged in that way; but he should vary
the height of the bed and the amount of fuel between the
charges of iron, and the amount of iron on the bed and on

{ each chargo of fuel, until ho fnds the exaet proportions that

will do the best melting in that particular eupola.

Meltors, in changing from one cupala to another, will
genornlly have trouble fn making hot iron, and they will
often make a complote failure of melting in n strange cupola,
Thix is simply beeause thoy undertako to charge that eupoly
tho same a8 some other cupoln that they have been melting
in, and they never pay any attention to the dreaft, blast, or
the melting polnt of the cupola, which is the cause of their
failure In melting in a strange cupols.  When a melter takes
oharge of a strange cupols, his frst object should be to
study the deaft of the cupola, the nature of the blast, and
to nscertain the melting point of the eupols.  He ean gen.
erally tell whero the melting point Is by notlelng where the
lining I8 cut out tho mos', and he ean tell whether the cu
poln s melting evenly, or ls only melting In spots, by notle-
ing whether the Holog I ent out fn n regular belt gl around
the eupoln, or is only eutout In holes, as before explained,
Ho ean tell whether the bed 15 too high or too low by notie-
ing how the oupols melts,  Ho can tell whothier he s using
too much fuel botweon the charges of fron, or If he Is puts
ting ln the charges of lron oo heavy, by noticing whether
the cupola melts regularly or not, and by notleing if it
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far fron; for if the iron is very hot in one part of
mmd dull in anothor part, it fs a sure indication that
the fuel is not properly distributed through the fron, and it
should be remedied by increasing or diminishing the woight

of the ohal of fuel or iron.
In meltl;‘guwlllt coke, the melter onnnot put in his ivon in

charges as he ean with coal, because the coke is
:o:rﬁllky tg coal, and he has more bulk in the same
weight, and if he puts the same woight of coke between the

oharges of fron as he doos of coal, the bulk of the coke will {

ralse the fron above the melting point, and the iron cannot

be melted until part of the coke is burnt up so as to allow |

the fron to come down to tho melting point, and the result
is that he does not have a continuous molting, but ho has a
delay between each charge of iron, and the fron will prob-
ably be dull in the latter part of cach charge; but the melter
can do equally as regular melting, and can do faster melting
with coke than he can with coal, by putting in the coke and
iron in smaller charges, and more of them, which proves
conclusively that good melting can be done with almost any
fuel and in any cupola, if the melter understands his busi-
ness: but he may not be able to do as economical melting in
# poor cupola as he can in a good one.—From Founding of
Iron, by Bdward Kirk.

—_— —mt @ O

[For tho Solentific American,)
HOW T0 ADJUST ENGINE GUIDE BARS.

A corrospondent says; * Tam about putting new guide bars
to my 16 horse power stationary engine, and desire instruc-
tions how to adjust them true with the bore of the cylinder,
that the wrist pin will stand in the same line with the driv-
ing shaft.” He adds: “ The bars are bolted to the cylinder
cover at one end and to pedestals at the other.” Drill holes
in the ends, leaving about J; inch to ream out after the bars
are set and in their place. Screw the bottom bars tempora-
rily in their places beneath the crosshead. The gland should
be serewed up well into the stuffing box; the piston rod,
crosshead, and guide bars cleaned and the rod oiled to cause
it to move freely. Then take a spirit level and try if the
driving or main shaft of the engine stands horizontal; if not
it is as well to true it up with pieces of the requisite thick-
ness inserted under the journal box which requires lifting to
make the shaft stand level. If the bottom half of the box
has flanges upon it so that the packing piece or liner cannot
slip out, it will be retained by being simply laid in position,
otherwise it may be required to be pinned or riveted to the
bottom of the box. If, however, it is decided not to adjust
the main shaft, the spirit level may be placed upon it and a
slight mark made to denote where the center of the bubble
stands. At the same time, note which end of the spirit level
stands toward the engine crank. This being done, pass to
the guide bars and move the piston in and out to ensure
that it moves freely. If the cylinder cover is off, it will
pay to take out the piston rings to facilitate setting the
guides,

The next procedure is to place the piston in about the |
middle of the cylinder and bolt up one of the bottom bars |
until it just touches the face of the crosshead guide and |
stands at the same time true with the bore of the cylinder,
as tested by the spirit level. The bore of the cylinder being
level the bar must be set level, but if the bore stands out of
Jevel the bar must be set to correspond. The guide bar
being thus adjusted to lightly touch the guide on the cross-
head, the other bottom guide bar is adjusted in the same
manner. The spirit level must be placed across the two
bottom bars and the latter adjusted until the bubble stands
in the same position as it did when placed upon the hori-
zontal part of the engine shaft. This is pecessary to ensure
that the axial line of the wrist pin (which is of course sup-
posed to stand true with the bottom faces of the crosshead
guides) shall be adjusted to stand parallel with the axial line
of the engine shaft, which is an important consideration
because otherwise the connecting rod would be twisted
when its brasses were keyed up, The next operation is to
move the crosshead once or twice up and down, and if it
binds unduly at either end the spirit level should be placed
across the bars st that end and the bar or bars lowered, to
maintain the same spirit level adjustment.  When the
crosshead will move from end to end of the bars, having
contact with both their entire length, the hars may receive
# very light coat of red marking. Bhove the crosshead up
and down them two or three times, and the marks upon the
bars will denote if the bearing between the erosshead guides
and the surface of the bars is even from end to end. Dur-
ing this adjustment the fit of the flanges of the crosshead
against the edges of the bars requires watching, the marks
being a suflicient guide. When properly fitted, get out the
liners (as the small pieces, which are placed between the
ends of the bars and the supports, are tormed), To get the
thickness of these liners, take wedges made of iron, wood or
lead, and insert the thin end between the end facos of the
bars and their seating upon the supports, forcing the wedges
in with sufficlent force to leave a mark upon them, By chalk-
ing the faces of the wedges they will exhibit the marks more
plainly, The wedges should be inserted at each end and on
both sides of the bar, the liners being got out a little thicker
o allow for fitting.

In filing up the liner use either a surface plate ora
stralght edge, and file the Jiner faces hollow rather than
rounding, for if filed rounding the guide bar may cant to
oneé side in the bolting up, while if hollow the bar will be
sure to bolt up solid. When the four linersare ready, put
~ them in position between the bars and their seatings. Bolt
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the bars firmly in place, wipe them clean, and test them
lengthways with the spirit lovel to ascertain if they are par-
allel with the bore of the eylinder, Place the level across
the bars to test parallelism with the engine shaft. Note
whero further adjustment 18 necessary, Put marking upon
the bars and move the crogshead up and down to ascertain
how much the respective liners require reducing,  After fil-
| ing all the liners it is better before putting them in for the |
| next adjustment to give them n light cont of marking, to
show where they bear.  Ateach trinl of the bars the spirit |
[lovel and the straight edge should be applied. The cross-
| head should be moved up and down the bars to ascertain by
the bearing marks upon the surfaces how the crosshend
guides fit,  The fitting marks are a finer test than the spirit
lavel, hence the Inst part of the fitting should be performed
with striet reference to the bearing marks, both upon the
bars and the erosshead as well as upon the liners; the erosa.
}houd flanges Imiilg adjusted and fitted at the same time ns
| the face fitting.

The adjustment is correct when the gland is equally free |
and has an equal amount of play in the stuffing box at |
| whatever part of the stroke the piston rod may be.  In bolt-
ing up the bottom bars during the last part of the adjusting
process, it is necessary to screw up the bolts to the same de-
greo of tightness, for a little extra tightening in some of the
bolts may cause the bars to spring out of true, if the ends
of the bars or the seating for the liners is not practically
true.  To set the top bars place the crosshead in the middle
of its stroke and lay the bars upon the crosshead guides,
Then, with the wedges applied as before, ascertsin the re-
quired thickness of the liners, one at a time, leaving them
as previously a trifle thick, testing them on both the flat and |

| the edge faces by marking placed on the surfaces, and mov- |
I ing the crosshead up and down, dispensing with the use of
' the spirit level and straight edge, and working entirely by
the bearing marks. J. R

To renew manuseripts, take a hair pencil and wash the
part that has been effaced with a solution of prussiate of
potash in water, and the writing will again appear, if the
paper has not been destroyed.

NEW BOOKS AND PUBLICATIONS.

“Frer Bawixe ror Preasure Axp Prorrr.” H. T. Wil-
linms, Puablisher. New York: Illustrated. Price 50
cents, .

This Is 0 complete handbook of frot aawing, valuable alike to the amn-
tour and skilled artists for the hints and suggestions contained therein.
1t desoribos the various kinds of woods with thelr uses, and treats of each
meohanioal and artistio detall in the most minute manner. It is printed
on fine paper and profusely Ulustrated thronghout .

MoxEeY AND LeEcaL TeExpeErR v THE Usitep States. By
H. R. Linderman, Director of the Mint. G. P. Put-
nam'’s Sons. New York.

This vyolume contains in a brief and convenlient form a complete history
of the money used in the United States, of the various acts of Congress In |
regard to It, of the establishment of the mint, of the variations of the
money standard, and the ch from the double standard of gold and
silver to the gold standanl. Forelgn coins, the paper currency, national
currency, and the re-inonetization of silver are all considered. As Mr.
Linderman says, “ until recently, the subject of bringing this currency
from a credit to a specie basis has not recelved the attention which its
great importance demands.” The work will be found very timely and use~
ful to the pubdlic in the examination of these financial questions,

Becent Amevican and foreign Datents,

Notice to Patentees,

Inventors who are desirous of disposing of their patents would find it
greatly to their advantage to have them {llustrated in the Scexroric Axxn-
1cAN. We are prepared to get up first- class WooD ENaRAvVINGS of inven-
tions of merit, and publish them in the SCLENTIFIC AMERICAN on very
reasonable terms.

We shall be pleased to make estimates s to cost of engravings on recelpt |
of photographs, sketches, or copies of patents, After publication, the
cuts become the property of the person  ordering them, and will be found
of value for circulars and for publication in other papers,

NEW AGRICULTURAL INVENTIONS,

IMPROVED FENCE,

Franklin Fuolkerson, Frankfort, Ind.—This I a new and Ingenfous
fonce, so constructed as to prevent cattlo from putting thelr heads betwoen
sald boards and riders and throwing off said riders. The goneral design
is strong and substantial,

IMPROVED COTTON PLANTER.

Danlel W. Reed, Allenton, Ala,—The objoct of this fnvention s to
provide for use In planting cotton a simplo but highly efclent machine,
In which the wholo quantity of seed in the hopper will b ngltated, and n
portlon thereof also rubbed between opposing surfaces for the purpose of
soparating fts Interlneing fibres and enabling It to discharge, In the de-
slred manner, at the bottom of the hopper fnto the open furrow,  The In-
vention conslats in employing vertically and revorsoly realprocating seed-
rubbers and dischargers, the same boing arranged on opposite sides of the
bopper and working in suitable guides, Tho Invention also consists in
providing the sides of the hopper with adjustable pleces or scctions for
regulating the quantity of seed discharged within a glven time,

IMPROVED PLANT AND TREE PROTECOTOR,

Jullus O, Antisdale, Lake Harbor, Mich,—Ordlonrily tubos of shoct
motal, paper, and other opaque snbstancos are waed for proteoting plants
agnlnnt the vavages of worma. The present invontor suggests an excollent
Improvement In the shape of a glass eylinder composed of two half see-
| thona, which are forced a few Inches fnto the soll, 0 & to surround the
[ plant. The earth s prossed closely about the eylinder to keep the two

sections together without the use of a band.

IMPROVED FRUIT DRYER,

William 8. Plummer, Portland, Oregon.—This Invention consists Ina
case provided In its fower part with s Hning set at a Hitlo distanco from It
walls, the large doo, the small door, the cleats or sides 1o recelye the tryit
| frames or trays, the doors, and the cover and eap 1o allow the molsture-
| 1aden alr to escape, to adapt it for use in drying fralt. 1t drles the fralt
| raphdly and evenly, and is 80 constructed that It may be readlly taken

| down, ot up, sad moved from place to place,

IMPROVED DROPPING ATTACHMERT FOR CORN PLANTERS

Jacob W, Oberholtzer and Oharles E, Wileox, Hinwntha, Kan.—This s
an attachment to corn plantors that will mark the rows and drop the corm
simultancously, The apparatus Is nsed by making o mark across the ends
of the fleld and starting the dropping In the mark a¢ each end of the fleld,
Uniformity In the rows Is thus secarod, The construction s quite lngon-
fous nnd novel,

IMPROVED DITOHING AND TILE-LAYING MACHINE.

Robert E. Nevin, Enon Valley, Pa.~This Is an Improved machine for
tile ditches, Inying the tiles, and filling the ditches, It may also be used
for digging open ditches and making other excavations. A number of
oxcollent Improvements are embodied.

IMPFROVED SEEDER AND FLANTER.

Uriah Baldwin, Isase T, Shumard, and William K. Shumard, Stewarts
son, T,—Thix Is an improved machine so constructed that It may be read-
Ily ndjosted to plant the seed in drills or rows, A number of usefal Ime-
provoments aro embodled, all of simple and ingonlons construction,

IMPROVED VENTILATING GLASS BIIADE AND COVER FOIR
PLANTSH,

Semon J, Pardessus, New York city,—~This {s an ordinary glass shade
having an opening In the top closed by a hinged plate In which are open-
ings which can be open or shut at will.  Its object I to protect plants
while growing, and to aid in the development of buds and flowers,

IMPROVED ROAD BCRAFER,

Jamos H. Edmondson, Valparaiso, Ind.—This road seraper s of the sulky
type, and I8 so constructed that it may bo easily operated by the driver
from his seat to lond and unload it, When loaded it may bo swang beneath
the axle and carried to any desired distance, It lv an excellent machine
for use upon roads in parks and country places,

%

P
* -

NEW MISCELLANEOUS INVENTIONS,

IMPROVED FIREPLACE GRATE.

Robert L. Mitchell, Huntsville, Ala.—This Invention relates to certain
improvements in open fireplace grates, and it consists in the particular

| construction of double back and sides, and In the combination with the

inner back and sides of a detachable back plate for the fire pot which op-
crates as a key to lock and hold the other parts in proper position.

IMPROVED STOPPING MECHANISM FOI! LOOMS,

John Megson, South Adams, Mass.—The objoct here {8 to stop the motion
of nloom In the event of the weft or fllling running out or breaking, If
such motfon of the loom is permitted by the fork bolng operated by the
end of the thread which has been lefs by the shuttle, Soeh weft or thresd
permits the motion of the loom to continue in two ways, namely, by get-
ting entangled on the fork and also by lying in the box in such a position
as to causo the fork to move. In both cases the loom will run as If there
was filling in the shuttle, and if more than one kind of flling is belng used
an imperfect pattern will be produced, or It will be necessary to adjust
the pattern chain. The new attachment breaks the thread off, and when
it lies in the box it slackens it, taking away its resistance to the fork.

IMPROVED MACHINE FOR GUMMING LABELS,

Lazarus Morgenthan, New York city,—This consists essentially of an
endless foed belt that conducts the labels to be gummed to an endless sup-
ply belt, to which the adhesive substance is fed from a suitable receptacle
below by distributing rollers. A clrcular brash exposes all parts of the
Iabel to the action of tho supply belt. A second revolving brash clears the
labels from the pressure brush, and conducts them to an inclined clearing
plate, and from the same to the place of use. These machines are excel-
lently suited for applying paste to wall paper, stamps, labels, etc. One s
in operation at the fair of the American Institate, and its working well
substantiates the inventor’s claims.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAR COUPLING.

William Harrison, Linncos, Mo.—This invention relates to an improve-
ment in the class of safety car couplings, that is to say, couplings which
are so constructed that the device for locking the link may be raised or
lowered without requiring the operator to enter between the cars, The
Invention consists chiefly in providing a sliding case for each drawhead
and constructing it with inclined shoalders and notches, whereby It Is
sdapted to ralse, and lock in the elevated position, the device that en-
gages the link,

IMPROVED MACHINE FOR MAKING BARRELS.

William K. Hoback, Bentonville, Ark.—The staves sre setat each end
in a ring, or annular guide, and an fron band is lowered to surround and
encloso the hoops about the middle of their length. The said band is ad-
Justable and serves to clamp or compress the hoops tightly together. An
annular anvil or heavy iron ring is lowered inside the barrel or hogshead
to a point nearly opposite the outer ndjustable band, and it serves to hold
the staves in position, while a central hoop is being nailed on, and the
poluts of the nalls that secare the hoop are turned and ‘clinched on the
annnlar anvil,

IMPROVED RE-SAWING MACHINE.

John Lamb, Ottawa, Ontarlo, Canada, —This {s a new resawing machine
for splitting slabs, boards, or plank. It embodies an ingenlous arrange-
ment of adjustable feed works. The lumber Is carried against a clrenlar
saw by rotation of rollers which follow the inequalities of board without
Imposing any v due strain on the feed.
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NEW HOUSEHOLD INVENTIONS.

IMPROVED EXTENSION BED LOUNGE,

William E, Buser, Chillicothe, O.~This manufacturer has dovised an
Improvement in the elass of bed lounges having o sliding top. "The objeot
In view s to ronder the head of the false bottom self-supporting when the
lounge I8 extended; to attach the false bottom to the trae bottom, and
support it by such means and In such manner as will enable It (when
ralsod) to extend over the foot of the body of the lounge; to provide Im.
proved stops for preventing the top being dotached from the body of the
lounge when siided off the same to allow the false bottom to be raised.

INMPROVED WASIHING MACIHINE,

Anron M, Cornelius, Oregon City, Oregon,—This maching has a corme
grated roll that rovolves over n bod consdating of two or more smaller corru-
gatod rolle, There is & new armangement of spring followers for carrying
the smallor rolls up agalnst the larger rolls, an improved arrangement «
prionhelogeiclsdpad eri ekl Loy Lo
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j£ht Socond-hand
prices to Potsdam (N, ¥.) Lumber Co,

and Japans of Hyatt & Company, aro,
thoy moot, noted for oolor, purity, and

\ ®IVIng them pro-ominont
a:‘.mhnm~mu OfMoe 26 Grand

 Hafoty Linen Hose for faatories, hotels, and stores, at
lowest rates.  Groone, Tweed & Uo., 18 Park Place, N Y.

New Lathe - Attachments, such as Gear Catting, Tw
and Spline Slotting. WP Hopkina, Lawrence, Mass.
_ Steam Yachts, Bnglnes, Bollers, and the Colebrated
Contral Oty Propelior Whoel, 2T
oy My Wm. J. Sanderson, 91
o Millwrights and Partlos in want of Engines, Ballers,
Shafting, Goaring, ole., upon receipt of specifl-
oations wo will glve you prompily bottom prices for same.
B W. Payno & Sonx, Corning, N, Y.

For Sale.—18 n, Scrow Cutting Lathe, $195; 17 in. do,
B85 16 In. do., $150; 6 fr. Planer, $415; 7 £¢. do., &30
Hoavy Punch and Shear, $800; at Shearman's, 122 N. &1
8t Philadolphia, Pa.

Bolt Forging Mach. & Power Hammers & speclalty.
Bond for ciroulars. Forsalth & Co., Manchestor, N. 11,

For Town & Village use, Comb'd Hand Fire Englno &
Howo Onrriage, $330. Forsalth & Co., Manchostor, N. H,

Krelder, Campbell & Co , 1080 Germantown Avenue,
‘Philadelphia, Pa., Maochinists and Steam Engine Bulld-
ors, Millstone Manufacturers, Contractors for Mills for
all kinds of Grinding. Estimates furnished,

Paris Fair.—A Manufacturer and Exporter of Hard.
ware and Agric’l Imps., oxhibiting his own goods at the
Paris Exposition, will exhibit and Introduce tnto Fore
eign Markets for a moderato compensation, artioles of
Hardware, Woodenware, ron, Agrio'l Tools, and Ma-
chinery. Only ono firm In each line of goods. Ilighest raf-
oronces given. Addross “Exporter,” P.0.Box 8,715, N. Y,

Tmproved Wood-working Machinery made by Walker
Bros,, 7 and 75 Laurel 8t., Phlladelphis, Pa.
~ Best and Cheapest Wagon Tire Upsetter, only $12,
Clrenlar froo. H. W. Souman & Co., Millport, N, Y,

O, C. Phillips, 4,048 Girard Ave., West Phila,, mano.
facturos Vortical and other Durr Mills adapted to all
kinds of grinding ; also Partable Flouring Mills.

John T, Noye & Son, Baffalo, N, Y., are Manufactur-

Initials como under this rule, In

many Instances we
prefor to reply to quories, eapecially whon they are of
A parsoual natare, by postal card addressed directly to
the Inquirer, and 1t s obylons that wo eannot do xo un-
lu_l the full address Is givon.  Many correspondents
whoso questions are not answered will find the roason
In the toregolng.

(1) J, O. asks: What Is the cheapest and
mont effectual miothod of separating fron from brass,
when the two metals have bocome fused together? A,
If small quantitios of the ulloy are to be opurated up-
on, perhaps the following method will best serve the
purpose: Fuso tho alloy with an equal quantity of sul-
phur (or add the sulphur afwr fusdon) sod digost the
cooled mass with s sufficioent quantity of oll of vitelol,
mixed with three parts of water aud wirmnod for somo
time, This will dissolve the fron and remalning ine,
leaving the coppor us & durk powder, which may be

_ Srientific Jmevican,

Cequal quantities red and white load mixed with var-

L (10) €. D, N, nsks: Does o tosd throw off
i

foot Iba, of veloelty It s sapposed (o have? A. About
black oll (say natural W, Va.) * Globe A " brand from | % thousand millfon trillions of foot tons per minate.
worklug destructively on s sulphiur jolot under the bed | (20) W. P, R. naks how shoemaker’s wax
Dlate of an enginet A, Give tho Joint u thick coat of | fy pronared? A, Beowwnx, 8 oza,; tallow, 1 o#,; melt
and add powdered gum arable, 1 oz, and lampblack to
color, Wo knaw of no speclal uses,

(21) N. A. W. asks for combination colors,
Ita akin? A. Yes, atintorvals, | not anlline, for wool goods, for green, blae, red, black,

What position, east or west, north or south, I8 the | yog yellow? A, Hlack for 8 Ibw.—Prepare with 244
bost for the bed of a sleoploss person? A. Beda o juy, of chrome; boll 3§ hour and srash In two waters,
many hospials are placed north and south, parallel 0 fyq with % Ibs, logwood and ¢ Iba. fustie. Boll 3§
the maguetic meridian, hour; | water, then s alight sour moderstely warm; 1

1. What will remove the effects of & wasp's sting? | o514 water and finish out of & warm one sofwened with
A. Ammonia. £ How can we drive wasps from a ’ o littlo urine,  Yellow for 40 1he.~244 1bw, bark, £ Ibs,
liouse? A, You might try any lusect powdor, or smoke | gartar, ¢ quarts muriate of tin, Enter at 1507 Falg
from burning coffeo, boll 30 minutos, Gram green for 1 Ths.—~Boll 20 Ihs.

Can you give me a simple method for Mustrating toa | fustie, 7 1bs, extract of Indigo, 134 Ib, tartar, 8 gills

® K. F. W. asks: What will prevent

nish,

dried, roasted, mixod with an equal quantity of sal
soda and charcoal, again rossted, and fnally heated to
whiteness to reduce snd melt the copper, 1f It Is de-
sired to recover the lron, boll the solution, add & sufll.
clent quantity of caustic me In powder, or chalk, al-
low to settle, decant the liquid, mix the precipitate
with twice lts welght of charcoal powder, dry perfoctly
and fuse at a strong white heat, Fuslog the alloy with
the proper quantity of cloan quartz sand at a white
hest will wlag the fron, volatillze the zine, and, If & littdoe
copportbo added, separate the copper,

magnot with 25 foot of the slge of the wire sent (not
Insnlated with either silk or cotton) on each bobbin,
with (& Inch round Ulster fron for the cores; they were
15§ Inches long and woald hold up 134 Ibs, T made the
magneto-eleotrie engine described on p, 201 Sciexririo
AMEIIOAN SUPFLEMENT, using the above magnet, but
It would not work, What wasthe matter with the ene
gine? Was the magoet long enough? How many feet
and of what number of sllknsulated wire will I need
tomake the engine? A, Make tho cores of 44 Inch soft
{ron, about £ inches long,and use enongh of No, 28 silk-
covered copper wire tomake the helices an ineh and a
quarter In dismeter, 2, Could I not make one that

the magnet! A. No. 8 How would sal ammoaiac do
for the zine fluld in the Bunsen or bichromate battery,
with two cells of the bichromate battery? A. Dilute
sulphuric acid Is preferable,

(8) A, H. G. wishes to know (1) the man-
nor of photo-engraving? A, Thero are several photo.
ongraving processes In use, generally based on the
property possessed by cortain compounds—as that of
gelatin with ehromic aeld—of being insoluble when ex-
posed in thin flms to light, The films may be spread
directly on the plate, slightly coated with wax or as-
phaltam, and after drylog In the dark, exposed under
the photo-negative; or on transfer tissne, and, after ex-

ferred to the plate. Treated with hot wa-

ors of Burr Mill Stones and Flour Mill Mach y of all
kinds, and deslers in Dufour & Co.'s Bolting Cloth,
Send for large (lustrted cataloguo.,
Power & Foot Proases, Formaonte Co., Bridgoton, N, J,
Solid Bmery Vuleanite Wheels—The Solid Original
Bmory Whool — other Kinds imitaty and Infori
Caution.—~Our name s stamped in full on all our best
Standard Belting, Packing, snd Hose. Buy that only.
Tho bost 1s the cheapest. New York Belting and Pack-
ing Company, 57 and 5 Park Row, N. Y.
Steel Castings from one Ib, to five thonsand Ibs. In-
waluable for strength and durmabllity. Circulars free.
Pittaburgh Steel Casting Co., Pittaburgh, Pa.
For Beat Pressos, Dies, and Fruit Can Tools, Bliss &
‘Williams, cor. of Plymouth and Jay Sta., Brooklyn, N.Y.
Hydraulic Pressos and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing motals,
E. Lyon & Co., 470 Grand 8t., N. Y.
Small Fine Gray Iron Castings a specialty. Soft and
true to patterns. A, Winterburn, 16 Do Witt street, Al-
bany, N. Y.
Tin Foil.—J. J. Crooke, 1863 Mulberry St., N. Y.

For the best Gate Valves of all kinds, apply to D.
Konnedy & Co.,8 John St., N. Ye
Plumbers—Address Balloy, Farrell & Co,, Pittsbargh,
Pu., for the best and choapest lron case stroet hydranta,
Magic Lanterns and Stercopticons of all pricos, Views
Iustruting overy subjoct for public exhibitions, FProfl-

pe )
ter the parts of the image unaffocted by the lght are
dissolved, leaving in those portions the surface of the
plate, or waxed surface, bare. Tho film may then be
hardened by immersing the plate In alum water, after
which the exposed surfaco may be etehed with an acld,
or acid salt (if the plate Ix of zinc), as sesquichloride
of iron: first having removed wax or asphaltum with
benzole. After etching, the image may be removed
with hypochlorite of lime and boiling water, and the
engraving perfected. The photograph is usually in line
drawing. The name of nature-printing is spplied to
soveral processes. 2. How Is nature-printing done?
A. You should consult Vogel's ‘*Chemistry of Light
and Photography." 2. Can the Impressions be made in
gutta percha and paper, instead of wax and plaster?
A. Aswe understand you, yos, in some cases,

(4) A. B. asks how he can have his bair
restored? It has fallen out in patches all over his head.,
A. The following preparation for stimulating the scalp
is rocommended by Fox: Glycerin 3 drachms, lime wa-
ter linlment 4 ozs., cantharides—tincture—S drachms.
Brush {nto the scalp with & stiff nail brush until frrita-
| tlon Is set up.

(5) N. 8. asks: What is the cheapest man-
nor of making oll of salmon heads, liver, etc., and

clarifylng or refining same? A. The scrap may be
thrown Into a deep narrow cauldron filled with bolling

table business for o man with ssmall capital,  Also lun-
terns for college and home amusemont. 74 pago oata-
logue free. MoAllister Mf. Optician, 43 Nussau 8., N X

» Litte All Right," the smallest and most perfect Re-
yolyor in the world, Radieally now both in principle and
operation. Send for ciroular. All Right Firearm's Co.,
Lawrence, Mass,, U.5. A,

Iy For Solid Wroduhl Iron Beams, ete,, see advertise- | tion of blue vitriol and common salt, wash, and fliter
.__‘r‘-‘. ment. Address Unlon Lron Mills, Pittaburgh, Po., for | gy before. Ordinarlly, exposare to sunlight in shallow
e lithograph, ete. glaws-covered teays will bloneh it.
& & Felt of every description for Manufacturers' purposos, () L. C. G naks: Why does the moon ap-
5 especilly "fx"p““’ ';’ i "uu'.l;.::"“:m;lz.:l::r:':;':d :::::,’_ ponr lurgor und leas brilllant at the horizon thun at the
3 ;::2“:::. h:',::,&::,”‘:,, l)un:o 1., N. Y. F,;;,w,, at | merldian? A, Larger bocuuse of eompurigon with tor-
2 Olo:'llle Conn X rostrin) objocts; loss brilllant bocause of being scen
¥ : y e hazy atmosphere close to
; ¥ N.Y. |through the denser or more !
g Models mado to order, 1. B. Morris, Ithaca, S darifite artech.
3 Skinner Portablo Bugine lmproved, 21-2 10 10 IL P\ | gongldering the differonce between equatorial and
i S$kinner & Wood, Erie, I'a. polar radil of the earth, It would seem that the flow of |
E Best Machinists' Tools, Pratt & Whitney Hartford Ot | the Misslsaippi rivere from ita source to ita mouth would |
. Machine Diamonds, J, Dickinson, 64 Nassau 8t,, N, Y. | bo about 244 miles up hilly how In ity A It “uphin
4 J he earth’s centor,
iy % cational Steol Tube | Means more or less distance from ¢ \
.. i Bor::r 'tll\l::‘nl‘v(.‘flul}::vruSpcnm;Uo,,N.Y. the Misslssippl would present the paradox noted; but
1 Closnor; tompered and stroni. & Na Shs b { % ap bl " fn roally olevation above the ocean level
i More than twelyve thousand crank shafts mi |:umyl which must bo taken as tho Atandard. Tnrsality tho

Oloster Stool Castings Co, now running; 8 yours oo
uso prove thom stronger and more durable than wrough
tron, Soo sdvertisemont, pugo 834,

Emery Grinders, Emery Whools, Best and Cheapost,

t

wator, and hot steam Injocted at the bottom for about
fifteon minutes, transferrod to an hydraolic press, and
what oll there In oxprossed, The pressed scran may be
| used as a fortilizer. The oll may be purified by agita-

tion with hot water containing a few per cent of tannin,
' pext with hot water and steam alone, and filtration
| through acimal charcoal; or agitate with a dilate solu-

| river desconds about 2 foot per mile, the elovation of
tho source belng some 8,000 foat above the sea lovel.

(7 N. W. Q. asks: What 15 the best way

(2 J. A, W, says: 1. 1 made an eleetros |

would work a small Iathe with aboat 2 Ibs. of wire on i

clusa of chlldren the phases of the | wuiphuric acld. Seartet for 10 1bw,—Boll 4 1oy, cochin:
moont A ball hanging on a thread and moving round | ya) wod 19§ 1bs. of bark. Add § Ibs. tartar, 2 quarts
the head with a candle for the sun s simple, but Is searlot spirits, Enter at 200 Fal.; bof) 1 hour, wash
hardly satisfactory. A. We know of noslmpler meth- | well, Sour before dyeing elther cold or warm. Blue
od than that suggested, for 50 The.~1 gill sulphuric acld, 8 ozs. extract of Indl-
Han the sun any kind of & movement, and what I 167 g6 1 b, alum, Enter cold with one half of the ex-
A. Three—an axial rotation, s motlon about the center | gryer; givo the other half when the boller warms, Bring
of gravity of the whole solar system, and s progrossive | ¢y the spring.
motlon In space toward the constellation Hercules. ¢ . 5 be
What is the use of the dominical letter? A, For the | “.ﬁs,)mo;rf&ns' : t;;xh;:b:;?:nlm::!m
purpose of determining when Bastor fallsand for other | color out, leaving a white line where the Ink touches?
 wimilar problems concerning tho day of the week and | 4 p.n'mnrhue okl and 20 parts starch water. Very
thoday of the year. Tt was carly found convenlent to | 4iiio ovalie sold may aleo bo used, Write with & stee

place the first seven letters of the alphabet In succes- | %
(23) O. B. M. asks: What is the best and

slon agalnst the days of the months, putting A ‘to Jan- |
uary 1 and th lette: .
e e veady i P S e cheapest way to make lampblack? A. A conleal fannel
furnisbhed with a small pipe to convey the

cossary until December 81. The letter which falls | of tin plats

agalost the first Sundsy In January will fall sgainst ' ’

every Sunday in the year aud thus is the dominical Jot. | f0Me# from the spartment, is suspended over & lamp

| ter for the year unless it bo leap year. Pinding the do- fod with oll, tallow, coal tar or crude naphtha, the wick

| belng large and so arranged as to burn with a fall
smoky flame, Large, spongy, mushroom.like concre-

tions of carbonaceous matter form at the summit of

.Imlnlcul letter enables one determine what day of the
woeok a given date inthe yearls, See Introduction in
the cone, and must be collected from time to time. The
funnel should be united to the smoke pipe by means of

Eplscopnl Book of Common Prayer,
Does the expression W, by S, (west by south) mean

wire, and no solder should be used for the joints of

elther,

west noar the south? What does (8. 8, W,) south-south
(24) F. D. asks for a recipe that will re-

| west, mean? A, W.byS, is the first point of the con-
| pass Lo the southward of due west, and 8, 8. W, ix the
move rust, grease, and dirt from a gun barrel? A Try
tarpentine, 2. Also arecipe 1o prevent the barrel from
rusting when exposed to the weather? A. See reply to
L.S. W, this Issue.

(25) J. M. asks: What is rubber cement,
and how to soften clothes wringer rolls, so that in put-
ting them on they will notfit so tight as to rub all the
cement off the spindle? A Raobber cement s gutts
percha dissolved in bisulphide of carbon. Try dipping

;mm.l point to the westward of doe south. Other
! questions have been repeatedly answered In back num-
bors,

(11) W. K. R. asks: Would it be practica-
ble to make a small steam boller, 20 x 80 inches, of gal-
vanized iron? If 8o, what thickness of lron would be
roquired, and at what pressure would It be safe to run
it? A. Such construction is very common. If the iron
is 3£ inch thick, a safe working pressure will be about
| 50 1bs. per square inch.

: (12) Z. B. says: A. and B, are building an lmmh - : . g
| 18 inch pipe that is to havea fall of 60 foet. B.main-| (20) A. M. C. asks for a recipe for polish-
tains that if the pipeis made taper, that with the same 'In‘-bdh.mchnmsud sea sbeils? A, Marine
sized oatlet he will have more pressure than if the fipe | Abells are cleaned by rubbing with a g dipped in hy-
| 1818 inches diameter the entire length, A. says not. | drochloric ackd till the dull outer skin fs removed, wash-
| Which of the two is right? A. We think A. Is right; | Ing In warm water, drying in hot sawdust sod polishing
but the meaning of the question Is not very clear as it is | With chamols leather. Those shells which bave no nat-
expressed, ural polished surface may either be varnished or rubbed
2 . with a little tripoli powder and turpentine on wash

(13) L. J. B. asks: Which, on a half mile | ;o oper then fine tripoli alone, and lastly with s lttle
curve of railroad track, fsthe longest rail, the inside or | gna glive ofl, bringing up the surfsce with chamols as
outside, or are they equal inlength? A, The outside. | before.

(14) F. E. C. asks: Is the point of cutoff| (27) C.E. H. asks: What is the best article
equalized in the stationary cngine? If so, how? A. It | touse in conpection with sal sods In the manufacture
can be equalized brallowing a varistion in the steam ' of washing crystal? A, The alkaline matter is reduced
lead at the two ends of the stroke. 0 & coarse powder and stirred up with liquid size. or

(15) H. M. OA. says: 1 think of running & with a decoction of linseed, Irish moss or British gum,

1 inch pipe from my 30 horse power boiler into and up ; Itis then dried and crushed.
a 70 feet brick chimney, and attaching a whistle there-|  (28) Several correspondents inquire what
to. Would the apparatos be safe as a lightning con- | relations parts specified in a recipe bear to the weights
ductor? A. Certainly not. Such attachments should | of the ingredients, We have repeatedly explained that
terminate in the ground; never in the structure they | parts mean ** parts by weight™ Thos & cement for
are designed to protect. cracked wood is composed of 1 part slacked lime paste
(16) J. E. C. ask: Will I have to pay a and 2 parts rye mu-u.m Is, any given welght of the
government license to run a small skiff with a small pasts and tarice that weight tn 1ye mesl.
engine on the Chemung river, which is not navimadle | (20) L. S. W. asks for a formula for practi-
or used for any commercial purpose? A. The steamers | éal use, to prevent small articles of iron or steel from
coming under the provision of the law are those “nav- | rusting? A, Warm the {ron or steel and b it with
Igating any waters of the United States which are com- | clean white wax, Heat again antil wax Is absosbed —
mon highways of commerce, or open to general or com- ' then rab over with a piece of serge.
petitive navigation," and **all coastwise sea-going ves- ’ (30) F. G. asks: What kind of varnish is

> v = =
:‘l:'“ :;‘L:;mn:&mm;:g;: or‘Tt:Rl::n:d S‘:nxl | used, and how prepared, to varnlsh chromos, ote.? AL
utes of {he United States). | Any good plcture varoish will answer for chromos, A
| coat of clear size s usually first applied.

(17) J. E. L. asks for a simple and easy | (31) L M. H. asks: What will preserve
WAY 10 set & safety valve on a steam boiler, or how to | rope, on flag pole, from rolting, and st same time be
g0 to work to find where to hang the pea? A. Take off | goyiples A, Tar the rope or oil it with whale ofl. Paint
the lever, balance it on a knife edge, and observe how | », pole with white Jead.
far tho point at which it balances is from its fulcrum. | e p

| Lay off this distance from the center of a barof uni-| (32) T. P. G. asks fora cement that will re-
Place the center of this bar on a knife | #ist the action of vitriol, to coat plekle troughs? A,
Use a concentrated solution of water glass,

(33) W. H. N. asks: What causes the dif-
ferent shades of gold jewelry, some being deep and
| others pale yellow? A, The different alloys used affect
the color, Thus where silveralone s nsed with goid s
greon tinge results | copper alone prodoces & red tinge;

form section,
vdge,lay off from the conter, on the opposite side, a
distance equal to the distance from the center of the
| valvo stem: to the fulerum, At this point attach the
valve and a weight equal to the pressure acting on the
| valvo when It is to open,  Attach the lever at the first
| point marked, and move the pea along the bar aatil it

is balanced. See also question (9), p. 238,
(18) W. H. C. asks (1) how to take the

tubes out of a locomotive boller when the tubes are
badly covered with secale, produced from lHme water,
| without Injuring the tube sheets® A, The tubes must
bo eat loose from the sheots, and then they can be
| drawn out by insorting rods In thom, cach rod having
o washer at one end, and a thread at the other, passing
through o crowfoot placed agalost the sheet, 2. Is
there a seale oxtractor that will remove the scalo from
the tuboes by using it in the bailer before undertaking to

but the copper and siiver are more commonly mixed in
one alloy, acconting to the taste of the jeweller. There
are various mixtures for heightening the color of goid.
For red gold use 4 oz, melted yellow wax, and add m
fne powder 144 ozs, of red ocher, 14 ors. vordigris cal-
elned thl It ylokds no fames, and Ay oz of calcined
borax, Mix woll togother, dissolve In water, sod use us
required, Birosean gold coloring s obtained from a
mixtore of alum, 1 oz} tablo salt, 1 0a:; saltpeter, pow-
derod, 2 oas,; and hot water safficlent 1o make the solu-
ton when dissolved about the conslstence of thick ale;

Hardonoed surfacos planed or turnod to order. Awarded | ¢, hond plow handleat Wo have some trauble owing to
Modal and Diploma by Contannlal Commisslon. Addroms | o e cntitting, A. Cot o fine groove around the handlo |
Amorican Twist Drill Co., Woonsocket, B. L. and bind them with eopper wire.

then add suficlent murlatic acld to produce the eolor
dosired, Tho articlo to be colored should be from "
| to 18 carats fine of pare gold and copper only, und free

take the tubes ont? A, The scale may be softened by
Alling the boller with freah water, hoating it and then

Correspondents are rominded that
not notice AnOHNYMONN eommunieations, and

slgned

(8) J. W. R. asks: 1. How ecan I make a
| mould for alectrotyping from a wood cut, and how Is
| 1t proparod? A, Use wax, melted sufficiently so as to
| tako o fine Impresslon of the cot,  Dust the monld
| thlokly with jeraphite, and suspend freoly o the bath,

L0, What can 1 do whon seMolont copper hos attracted

We Can« | (4o moutd, to make [t ready for mounting on wood | Consldering the earth’s orbit as a elrcle of Ayerage m-
that lotters | blooks? A. Fill in the back of the electrotype with = dins 01,600,000 miles, the varlation would be roughly 700

v constant reader,” ** old subscriber,” or mere  typo motal and turn the odgos neatly.

allowing It to coolslowly, 1f there Is much scale, It
may be very difficult to remove the firet tube, but after I

| that I out, atool can be Introduced to clean the second
tube,

(19) A. I. asks how many feot the earth
varlos from n stralght line per minnte In Ita orbit? A,

l wmllos, or 8,060,000 feet per mioute, 2, Also how many

from coatings of tin or silver solder,

34 J. W. 8 nsks for a coment for uniting
leathor and eloth noarly or quite waterproofy A. Dis-
solve gutta pereha in bisalphide of earbon to thickness
of molanses,  P'ross the parts woll together,

@5) D. R B, asks for a glossy paint that

will not taste In water pallst A, 1) paint pared
with water glass, - 5

e — i —— A ———



L. D. and other corresponde
N '““.'mh“ core 10 wire In

xt A, Core and wire should weigh the samo, No,
1 gauge (American) wire s commonly employed.
oﬂ?.‘nnl a number of electromotor maguetst A
¥ aten In the toolpoit of  lathe a plees of fron having
o groove out In it to rooelve the wire, Sct the change
goaring for the serew feod of the lathe to the plieh of
thread corrospondng 1o the thiokness of the wire,
Wind the magnets by running the lathe in one Alrootion
anid roverse the motlon of feed at vach traverse,

(88) P. L, F. asks how to deodarizo rabber
A. Cover the ariicles with charcoal dust, plage them In
an enclosed vossol, and ralse the temperature to *
Fah.. and Jet it remain this for several houra, Ro-
moveand clean the articles, when they will be found
freo from odor.

(80) J. 8. says: I have a quantity of pure
rabber % fnch thick, that has boen used for thumb cuts
for taking the halr from skins, such as beaver, nutria,
ete. Can you fell me what Tean do with the rabbor, as
$t In all pure? 1 want to melt it and ran into monlds
for making the samo kind of thumb cuts again. A
Out the rabber into small pleces and plave in the pro-
portion of 100 Ibs. in a well closed boller with 10 1he,
hisalphide of carbon and 4 ozs, abeolute aicohol, well
stbrred; then elase the oller and leave the matorial to

be! A Wolght 13§ Ibs. for heavy chipping, 1 b, e

light ebipping; length of handle 15 Inches. }

Kk | Ing with putty,
¢ mag:
ran electro-motor, and what slee wire shoald bo b

M. S asks how to wind wire on the

Scientific Amevican,
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—

L Babbitt belng ara

shaft.

| they will blase freely,

o) . L, nsks if thore §s any way to re
y | moww ol groase that kne brecome hord and dey on the

bright parts of onr engine¥
[ with & telangular soraper,

| Alno for i good reelpe for making n coment to fll the |
holes and seams of millstones?

' grit 20 parts, litharge 2 parts,

with linsced o,

| @0) M. L. C. asks for a good paint for
blackboards? A, Mix togother common glue, 4 o
flour of emery, 3 ozx., and just lampblsck enough to
give an inky color to the prepartion,
glue in 144 pints of warm water, put In the Iamphlack

and emory, stir till there are

the board with a smoothly rolled woolen my

coats are nooded,
.

| the stone,
(63) E. T. P. wants to

teto 0. rosin. placed benoath the shaft to make the
Pabbitt flow woll,  Then put a pleco of paper on the
Joint of bottom bearing, put on tho cap, stop up the
ond with putty, and ponr the Babbitt through the oll
Bolo. Ttwill aid the flow of the Babbitt to heat the

| (@8) J, B. G, neks how to temper gun lock
springst A, Make the springs red hot and cool them
Loff i water, then fry them (n daed oll over a fire until

(61) K. T. nsks how to remove burrs easily
soak for & few honrs, It bocomes a soft donghy mass, | fram tho heads of cold chisels? A, Roat the honad npon
which, after balng ground and kneaded, In it to be |4 Bloek of fronand strike the bures from the under
formed with any shape, whon the solvent will evapor= | gide, and thoy will break readily and casily off, |
(62) M. I inguires how he ean true up his
{4 M. T. wants to know the proper weitht | eyrponterts grindstonet A, Use a 8§ Inel
of a chippln g hammer, and how long the handle shonld | 4 gas pipe for a turning tool, held below the center of | Cotton gin IS e e
Cotton seraper, C. W, MceMurry

and pour the lower half of bearing, the | oW pipes, cloaning glass from, R.G. Homingray, 100,008
tow red host, and there belng u wmall | Boller cloaner, T'. 0. Kemp (r) :

Bolting gage, 4. W. Church, .

Hoot and shos peg or fasteniy
Boot, galter, °. Fischor
Hooting jeck, 1L 1*. Chaplin
Nottle, salt, ©
Nriok machino, Hendorson &

Bridge. tubular, G K King
Nridge, O, F, Wobstor. oo
Heash, 3, ', Polund

Hutton awivel, N, Hrooks .

Candlestiok, J, Mmiling .......
Car voupling, A, Barboo .,
Car oonpling, N. N, Spaffor
Car ooupling, G

A, Serape off the gronse

A. Try crushiod stone
quicklime 2 parts, Mix | Cars, rall cleancr for. G & 8
Cand tooth, removing, A

Chnle, osclllating, B, B. Fishe
Choeso pross, W, H. Ahren
Churn, J. B. Guinn. .
Chnrn, 8. L. Stuart.,...
Churn, D. 0. Vedder

Ulgar lightor, J. N. Clawson
Coffoo ronster, N. Harris

Dissolve the

no lumps, and apply to
Threo

Coffee roaster and cooler, J. B Underwood
Coln detecter, countorfolt, W. 1. oo
Commaode, odorloss, T. W, McKeavor

Compound engine, J. Fish, ..
Cookor, stoam, A, A. Drooks

Corknorow, G. Havell.........
bar of fron oF | ogryat steel, 1. I. Gould

| Dentifrice, B. G. Ward

know how to remove
Door spring, G. 8. Knapp. ..

Hoot and shoa, T, J. Groenwood (r)
Boot and shoe orimping apparatus, I Fisohor

P Crossman. .

Nrlok, tiles, Hme, ote., alr Dlase kilo, W

Cnn for transporting Haulds, J. Graves ..

N. Theognrton. ...
Cur startor, J. P Zimmerman. .

A. Braokett,
Cant swoopor, Downer & Kampf

Chock row and drill planter, J. F. Champlin,

Copying book, manifold, Hilis & MoD nald
Coppar for bollors, preparing, A, O'Nolll (r)

96
1%
e
o
0w
196,150
1w
| ILN A
1L I8
w05
196,15
AL
1,107
195, 180
194,063
100,144
1,111
190,120
10,267
L 100,058
A0
100,133
« 190

1, J. Ashworth

Huodes
Adnins

Inanos

0. . . 100,208
196,072

e 125
. 100,108
o 10108
cxrveseess J00.207
cennsaes 100,000
vennes 100,184
...... 7018
. 106,220
190,221

(#1) L. G. A. says: My sledge hammer | put from small hollow eastings? A, Dip in diluto sul-
exnos off {ts handle; how can I prevent this? Iron and | phurie seld, 1 part of commercial neid to 10 water:
wood wedges do not answer. A, Make the eye of the | wash in hot lime water, and dry in the tumbler with
hammer smaliest in wdth at the middle, when eithor a |

' dry sawdust,
wooden of lron wedge wil hoid it permancaly. | (64) M. T, says: How can I reduce the

(42) B. F. asks: What is the best material clasticlty of a bar spring? A. File off avery thin
for grinding brass plugs? A. The barnt sand from e | geale from the suriace.
middle of ‘s brass casting core. | MixeraLs, Erc.—Specimens have been re

(43) H. N. M. asks: How ;“;l Il}:‘rc\'c‘m ceived from the following correspondents, and
from :  water : ;
SRSy we. baropiogt cut e WA examined, with the results stated:

in which they are quenched to 100%, v 5 i s
- - . C. A. 8.—The asbestos is of good quality, and wil

. | ,
(44) H. E. M. asks: What material can : bring a fair price in the market, Asbestos is used for

use to brase a brass flinge on a copper pipe? A, Com- l fireproof feltings, varnishes, ce aents, paints, for
mercial brazing spelter mixed with borax and water, engine and boller packing, and in the manufacture of a

(45) J. R. inquires for a good waterproof | firoproof cloth and paper, ote. Dealers will address
varnish for harpess? A, India rubber, 3¢ Ib.; spirits | you,—S. D, H.—It contains large percentages of copper
turpentine, 1 gallon; dissolve to a jelly, then take hot l and zioe, and small amounts of iron, antimony , nnd al-
linseed ofl equal parts with the mass and incorporate | umina. The nataral occurrence of this alloy (brass) is
them well over a slow fire, doubtful. You should send larger specimens and fur-

45) E T.C. asks: How can I take old | ther particalars if possible.—C. P.—Send a sample of

| the magnesia salt. —O. F. F.—The sulphide contains a
‘1" fﬂl]t . -
and stalps out of linen? A. Rab theparton | little copper, nickel, and arsenfe.  Silver was not de-

cach side with yellow soap. Then lay in s mixture of |

AR T colh vy thick s i5a non to | tocted. It is not of much value,
the san and air till the stain comes oant. If nol re-

moved in three or four days, rub that off and renew HINTS TO CORRESPONDENTS,

the process. When dry, it may be sprinkled with a | We renew our request that correspondents, in referring
little water, to former answers or articles, will be Kind enongh to

(47) T. B. asks: What will temper steel swhen |

name the date of the paper and the page, or the numbor | ;Inmeu for breaking horscs, C. H. Dowin .

Dreawerpull, D, J. & W. A Clark. ...
Drill chuek, C. Elterich -

| Drive chain, W. D. Ewart ....... .. 196115
! Dry measure, J. T. Capewell ............ asnkraaves 106,098
Earth's axial rotation, ilustrating, C. Mancel,. ... 19%.2%
Elovator,D. 8. Balley. ... ceveeveiiiiiansininins . 196007
Feod bag. J. Weir........ SN S Ao )n s Wb e I Ko EAWRaNAS 106,279
Fence, L. B, Richardson.. .o 196,251
| Fence, post, B. Willcuts...... .. 196,175

Fencesupport, J. R. Hall ... « 10086

| Fifth wheol, W. Fisher (1) ..... . TN
Fire apparntus, J. L. Hustings .. cees oo 106,080
Fire escape, H. K. & Z. Warner,. .o 106152

! Fire lron holder, B B. SOW . .ocvie cormiainnes o 196,108

; Floor cloth, manufacture of, J. H. Hayward. .. ... 196,147 |
Flower bracket and stand, T. J. Lambort ......... 196,006 |

| Fluting machine, H. B. Adams. ......ocovus .. 196,065 |

| Food for stock, steaming, A. Newkirk . Cees 106,162

| Fruit baskot, M. L. £ 0. A. Stray (r).. 7915
Furnaco, reverberating, J. Morrison......... o 196,248
Purnuces, stoves, eto., grato for, W _H.Warner... 196,171
Game board, parlor, G. Distler. ......ocoociivimnaine 196,114
Gus regulator, I. Cook «.ovovenn o . 196,196

i Gas regulator, J. C. Schooley .. .. 196255

FEIOLA, U KT 25 v dpevaddobovantive s L 196007

| Gate, M. J, MePhorson. ........ €' fesesss 196,159

{ Gate, farm, H. ROCOT. .o.vr vrvasissnnnn R E 196,101
Governor (or steam cngines, Kurten & Kramer, .. 19629
Graln, oto,, soparating stones, ete., J. Arbuckle,. . 19,178 |

Grass cutter and rake, J. H. Stump. ...
Grinding munchine die, J. A. Bidwell ..
Grinding mill, D. C. Newell.......

| Wateh key, adjustable, J. 8. Birch (l:)..

, Whiskey and spirits, nging, I1. €. Johnson. .

-}
Pumyp, E. MoCoy sisweaant wes 190269
Purmp rod adjuster for ofl welle, A H Jareek! .. 19231
Pump, steam and yacaum, G, Hambroch o 150058
Rallroad switeh, Stukenborg & Bell. .. 196,263
Rango, J. . Kite,....... T T T oL T T e -
Hein holder and whip sooket,J, W, Weddel ...... 1WA
Rosawing machine, J. Lamb P 196,57
Road seraper, J. 1L BAMONAROND. .., c.ovveinirinirs 19018

Roller for wire rope trimway, 8. Halgh ... ...... 190,085
Roller, seamiog, ¥. A, Walsh. .......coveenns
Rowlock, ndjustablo, W. 5, Pnagott.......
Safo nnd voault doors, spindle for, J. Whita,
salleylie acld, purifying, 1 Sohoring ..

Sash holder, Z Curtls .,
Snsh holder, D F. Koofra n
SBawmill dog, G, W, llmh-l-nnuhl
Soulen, pen for, A. K. Karner, ...
Beaop, welghing, M. L. Mory
Setteo. C. E. Votterson. .. o
Bowing wachine, J, B. A Glubs ..., S,
Howing muchine bobbin winder, W, nuclu;r.v‘nln':: 1,908
Fowlng mochine gathering doviee, G. H DMmona 106,195
Sowing machine nocdle sottor, 1, 8. Noweomb . .. .
Sowing machine, Febyre, 'ougot, & Honnlot ... 150 20

Sowing machine take-up mechunism, J. L. Follett 196,210
Shoe, G. Francls din'os

i S o L 196218
£hoe and shoo fastener, G. R Mokors «oo 195180
Show case, Armstrong & Tyrre) o..ooooinnn, ves 108,087
Silver, separating, A. K. BEaton...... ... .. v 190208
Sliver ore, reducing, C. A. Stotefelat.,.. .. Voo 196,503
Bkate. roller, R, Hotton,..........ovnes 196,200
Soldering Iron, H. Stovens. . P I 190,180
Stamp mill feeder, C. C. Stovonson ........ oo 108,201
Station indicator, W, E. Sehnolder, . ... w100, 100
Steam enginoe, rotary, W, €. Thompson ........... 190,908
Steam cogine, triple cylindor, P. Brotherhood . 199,000
Stoam trap, G. W. BIOKO ... oiiiiiis srerenens 100,100
Stone compound, artifiolnl, Goodrioh & Spiin...., 106210
Stone-planing muchine, Hamilton & Froal.,...... « 100,087
Stopper fastenor, J. L. Stowaret .. T3 190,200

Stove, cooking, A. V. Calluhn. ...
Stove, cooking, Troutman X Gry
Stove grate, D. W, Smith |

Stove, lamp, M L. Hull . ..., W baiisianean al .o 100120
Stud for fastening gloves, ete., W. I Douglus. .. 19620
Sulky, trotting, W. J. DODIOY. ..oooviiiiinviriinnns 196,142
Table, adjustable, G. H. DVOLL ..oovvv suvvnivnnens 196,208
Table leg support, N. A. Hull .. 196,08
Tanning compound, F. Funke .... ve .. 19051
Telegraph, quadruplex, H. €, Nicholson... o 196,248
Thill coupling, J. W. Anderson..... ...... AT
Tobacco, lIabeling plug, . Lottier, Jr... . 190257
Tool holder, Olmstead & Kotcham ... .

Traction wheel, B. Yoch ... .......
Truck. railway, J. Cleminson,
Truss, elastic, Tyer & Horne ...
Valve for steam engines, rotary,

Valve, safety, R, C. Anderson . sesusaess 196,108
| Vault cover and ventilator, 18, P, Hoyt. wees 196,220
Ventilntor, P. MINAN . civersansrsrsansssnssssas Ve oees 190,000

Wagon tongue and double troo, Hawkons & Wotzol 190001
Washi hine, A. M. Cornelius .

Wateh, stem-winding ete., . M. Robottom. .
Whiffetree coupling plate, J. Ivos

196,004
.15
196,005
19,8
IS
16T
M0
| Writing Instrument, C. H. Trask........cooeenen .. 106290

Wind wheel and water power, A. Snook. ...
Windmill, A. Mo ADDORE «.cvorus consssrsons sesnnone
Window catch. burglar alarm, H. I Schureman.
Window, double, Boyden & Warren ......... ......
Wool, separating vegetable matter, G. Sirtaine ..
Wrench, B. C. Bradley (1)

DESIGNS PATENTED.

1023 —HAT AXD COAT RACKS.—J. R. Palmenberg,

New York, N, Y.
10255 —C16 A% Box. ~G. Fuchs, New York, N. Y.

o8 1ha qriestion] Tarrow, W. I Hatfeld............ . oo | 10753
metal t Lo . 276 ~HANDLE POR POTTERY Ot GLASS WaRE~T.
ot A Add It tothe mater. | | Comespondents whose inquries fal o appear sbouid | HATTSLer T Pioe 0 e B0 Raviand, New York,X. Y.
2 repeat them, If not then published, they may conclude | Hat-pounding tool.F R b o'm‘ o = L qaap 2TDrssEnt sET ~W. J. Miller, Chicopes, Mass.
A.“B) lM. C. asks how tocaseharden nuts? | that, for good reasons, the Editor declines them. Tleo : " idnee b vté.r..'l.\'f.\'on'x;g'~: 1o a5 V02T —LNKSTAND BAsk —D. Brower, Now YorkN. Y.
Finely powder prussiate of potash. Get tho nuts | address of the writer shonld always be given. Hingoe for window blinds, lock, D. W, Beal.... ... 19%.151
red hot, coat them with the powder, put them ngain | Inquiries relating to patents, or to the patentability | Hog-seraping machine, R. C. Tompkins........... 19,25 [\ copyofany of the above patents may be bad by
in the fire until the powder fuses, and then dip them in | of Inventions, assignments, ete., will not be publishad | Holsting Jack, W. A. Groenleaf ............. . .17 remitting one dollar to MUNN & Co., 37 Pask Row, New
water. [ here.  All such questions, when Initial¢ only are given, | Horso collars, stuffiog, L. H. Kindy........ .. . mn | oEGity:)
3 | Rorsesh. machine, R. Hersey ..... 196.227
(49) E, T. L. asks how he can test to dis | are thrown Into the waste basket, uhmldﬂllulfof‘n" oe nail finishing ine
; . Gilchrist & ADderson................ G
cover whether bis planer planes troe? A. Take a fine | 0o booer to l’_"";'::;n all; but we genorally take pleas- | g‘;‘ e Gl“°f”"‘ “_'f,f".,."‘”ll_ % A ™me
finishing cat on a long casting, tarn the casting on its ;'.““m'm W el 20 (o wrer’s. Snens | g Srei B B Mot e 196288 ) . go v
edge and adjust it to toneh the pointof the tool at each % | 1oe runs, adjustable switch for, H.F.Dernell...... 19,141 ‘§ ' f q
end. Thea try the point of the tool In the middle, | WANTS === | Indicating the force of blows, H.J. Blakesleo .. .. 18110 £ ‘"‘u l.w 2 m't"au’
when any hollowness or romndness will become at once AND BUSINESS INQUIRIES. Tnbaler, - BOSKE) . uincsnssritatsd Vivsitcanss 196,155
apparent. | Almost any desired information, and that of a buxi- Inhaler and respimtor. 1. 8. Emery. ... ... 1966 The Most Popular Selentific Paper In the World.
peciall nsect destroyer, B. H. Fordtran.......... cooooes 196,211 |
(80)/A. ¥.foquires Bow e can cut out 8! pr sisenie i o e o ously obtalned. e e ins Gomposttion. . M. Madding ... 188154 THIRTY-SECOND YEAR.
desp, square, small hole, trae? A. By drifting with & wona1 ™ which Is set apart for that subject to  Knife and butter extractor. J. N, Parker..... l“.‘:: o
:qa-u-nwl hardened steel plog driven through with | (e charge mentioned at its bead, o ll:b"ll- ::c::l: ::;‘lcﬂﬁ;‘m‘l\" L. “:‘:‘""" ::‘m Ouly £3.20n Yenr including Postage. Weekly,
S s o Wo hae rccived i weck the following taquies, | L4n7yrok mineml C . & Hlaricha........ Ml 53 Numbera's Yeur,

(51) F. B. asks for a varnish to restore faded | particulars, ote., regarding which ean probably be olfef-
rubber goods? A, Use black japan varnish diluted with  ted from the writers by the insertion of a small adver-
alittle lnseod ofl, tsement in the colamn specified, by parties able to sup-

{52) M. 0. H. asks for the best manner of P Wants:

| Lathe, Joweler's, J. A. De Vrles.... e 196007
Lathe, watchmaker’s, C. Hopkins ..., oo xm,
Leather-splitting machinery. Dancel & Smith..... 19,197 |

| Lovel and square, combined spirit, J. B Kitchen 190234

Propeflor, vibesting, 5 Marden . ...,

This widely civeninted and splendidly illustrated
papor is published woekly., Every number contalns six-

teen pages of useful information, and & large number of

Who makes electric lights? Lightningrod, G. 8. Knapp...... oo VR 196,755 % i A
Clesaing watch plnlons? A. Pith from the stalk of the | Wi sells carban points? | Lime and magnesta, bypochlorites of, B Solvay. 195358 0% X u:q:l\.::;s !'t:: Machinery-
common mullen 18 the best material, snd Is better than | who | Loom, band, Clements & COgIO. ........ocucsennsess wazey ; SSPreaEatig
cork. Ttabould be obtained from the dry la! manafactures ormnamental fron work, suchas o 2 . R m|!¢nlmuou.konllhlhlmm
stalk In | beacketa? OV BRSFE, Bammat Sl AP SRR Chemistry, Klectricity, Telegraphy, I'otograpby, Archi-
winter. —_— | Mateh splint machine, Underwood and Holliday. 115 | 00 00 Lo, L0 o eulture, Natural History, ete,
m n Rm m m.-liquid foil" u‘m 6mc‘1'* ‘—‘ | Mower, lawn, T. D. Marsh ..o e 1920 Al of Rea fnd tn T w
§s meed for sllvering glass globes? A. Lesd, 1 part; tin :::l‘l"f':edlnl.:;'dﬂﬂu-.a“:':c::: T iags | AMERICAN & popular reswme of the best scientific in-
1; blemath, 1. Melt, and just befors it sets add mer- | o Nut lock and washer for bolts, D, Cumming...... 196,113 | formation of the day ; and itisthe aim of the pablishers
cary 10 parta. Pour this into the globe and tam It rs INDEX OF INVENTIONS | Orcrusher. . . Gates ... eriSRralit s . 1eepsy to present it in an sttmetive form, avolding as much as
iy round. > et {Oremh!u.ndmmuu.l.n Wilheim.. 196.17¢ Possible abstruse terms. To every inteiligent mind,
J’:"QL .-:“h;.m‘:?dm o o A "”':::::“ :on;l;;u:;a:r.:.t?.um.n. 195,119 every community whore it elirenlatos. .
: TR LA ng Tor pls s, oto.. P SRR ) I 1485
tine, 1 gill; water, 1 gili; wogar, 1 oz, ' Granted in the Week Ending l Padlock, permutation, G. Hamilton ... AWM Terms of Subscriptian, -One copy of THE SCTEN-
o5 L L g October 16, 1877 Pantaloons, shaping, G. Franke ......... . 1902 TIvo AMPRICAN will bo sent for one pear 62 numbers—
(35) ‘wsks: Will carbon points do to ! ' Papor-folding machine. R. A. Connall ... ....... 19607 | postage prep-i, to any subsoriber in the United States
1se In & brace, o mark aheet fron throagh & AND EACH BEARING TH DA Paper. machine for parchment, W. Martin.... .. 19,08  or Cannda, on recelpt of three dolinrs and twenty
‘make & mark e b Y AT ' A. F. Gorald publishers; six months, $.80; threo
] . : _'-:.WM' A. Yos, [Those i odaleniki :.pmv Dlagsy Ao QNN Snaros Vol aaan 5 15 conts by the i B L 8 :
: (") R. 3. F. asks If the pendulum can be i ol N 0o\ B G e
o | N ' e can pe and hose coupling, T. A > m MER
; acoslerated one second per day, by putting on an ouneo | A 9010VI0te opy uf any patent In the annbxed st | Pipe conpling, I Guyer..... .. 190,084 umlxmmw:"“ e stdscr
7'A welght? A. Not without virtually shortening the pen. 'Meluding both the specifications and drawings, -muz::m”"'-k """‘“’l:n ------ ¢ e "\’. al e
- ’.“’u_:wlmmm of the welght | fomishiod from this oMos for one dollar. In omdering, | ool s VI~ :::'m et
= g I-.Uﬂ- of :ln length, the | ploase state the numbcr and date of the patent desired, | Planter, haod oorn, &. T FOORUNOD .oo.oors .. 190,09
" time ﬂ‘lﬂ-.. Independent s the nature of | and remit 1o Mann & Co., 37 Park Row, Now York city. | Flants, cover for, 5. 3. Pardessus ...... .. ... 16168
(i m materisl—penduloms of metal, glass or | e e A Plated ware, 8. W_ Rabbitt ... e
A Al Being of the same Jength, under ke condi. | Agricultural botier, J. Carson. .. ..oooiserrss W Plow, T, A. Blanchard ...... LT Leohiiasseenes SUIDE
S bzobien RASE S poriod.of Dms. Ammonia soda E. Solva . g ...'.I'.:'é'"w g .
i ] process, E. I 2o 0ssosnpetrnanans 1 point, rev - W. Jenkins ....... ceeee G20
TP‘ - 57 Q&n,..,., I hove a machine for | Animals from stalls, reloastng, 8. 1. Martin ... 196907 Mows, rotary outter and shield for, W, JL Mellon 196,160
\ running emery wheels, the boxes of which ....m"ﬂ-".'.c.cm ersensastattonneneesessanny J900M | Post holo digger. 3. A, ClUXtON vvversyim 196,19
[ by continns) ase s 10 need re-Babbitting, though the LAIDE Prem. T § Laira . : Printing roller, calico, 3 Hope

Propelling wheel for vesels, buoyant, L. Rrown, 106,19 |

| Pulloy block, C. B. Bristol .. ..oovoiiiinn i

Pulloy for ropes and bands, galde, G. 51 Reynolds 190,250
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3 nd&ulwll-un Hlgn, Bhip, Oru-w-u

wsleal Inatrumen! MM

hnaé. Frame Dealers, Vars.
u“—llhn: ““m“. ‘&"‘""‘-‘Iﬁu 'I’. .
W M
S A For Dest P“ Dm r':m-:":‘l
uu Inn Sutl

lhn' Tables, Welg
Lesd P "s-m- -im:cc.xum.an.. at sights
r(h.lvq. Estimates for mu,)lno
m a for M::hlnh|u. Plllm\m*hm for
ot taxing Furrot int,
h-ll-(. Botl u‘:g and #:-'mh:rll

ead
Liods of Ales, W S .rtL Ay 1A reeed For manufaeturing
m’”' m 130 recelpta, nf‘:\a. Art of Urewiog §
les for the Games of Bill.
m.“ Book-keeplor.,
oomprebenstve.  There Is 5o moch thatls valuadle
work Lhat we oo ﬁv-oely w Bl lden em- oor mnu.

Agons Wanted,  In places whers w canvaseers {
can llllcludo the Bralwores. FI'WIL! (‘OPIN SBN’T BY NAIL
POSTAGE PAID, ON RECEIPT OF §2.45. Address \he EMPIRE
STATE PUNLISHING CO., 33 MURRAY 8T., New York,

HAWKINS PAT. BLOWER

EXETER MACHINE WORKS.

Land

SOLE MANUFACTURERS,
140 CoNGRESS ST. BosSTON.

THE DINGEE & CONARD CO’S

BEAUTIFUL EVER-BLOOM

Strong Pol Roses, suitable for winter ibioom.

sent sufely b muu postpaid. & splendid varicties,
ur choice, al hb\,)t‘d for 13 12 for $2; 19 for $3; 26
for S 15 for 85. For 10 cents each additional, one
Magnificent PreminmRose o every dolinr's worth
ordered, Send for our NEW GUIDE TO ROSE
CULTURLE, and choose from over 300 finest sorts,
We make Hoses a Great Spectnlty, and are the largest
Luose-growers I America, Reterto 100000 cnstomers in the
United Btatee  nd Canada. THE DINGEE & CONARD
CO., Rose-Growees, West Grove. Chester Co., Pa.
PATENTEES AND INVENTORS MAY
obtaln Capital to a lmited ‘nmuunt n‘nlfulr lfrm- .'u
t nee rfect or protect approved nyventions, by
‘l’t‘llﬁ"‘l}“l‘-mgl’r\: GUR I'Eiﬂ . O, Hox 3,004, .\c sw York elty

FARM CRIST MILL.

hrlndlnqlpnru aro of STEEL.
Grinds all kKinds of griin rapldly
In ximple, durable and cheap,
Is adupted to all kinds of horse-
powers,

Bend for Descriptive Olreular,
WM L. BOYER & BRO.,
l‘llil.\d(-lphln, Pa.

S to u:llourlllluhlmr Hand Printing k(amr-n
G

MANUI \C'l URERS or ARTICLES SUIT-
ABLE for export to tho Capo of Good Hope (South
Africn), desiring to open o connection with cno of tho
Toremost honses in that colony, nrt- ro¢ nestod Lo coms
munieate with "(.Al l: " l' o Ilox 72, Now York.

N
LATHE and PLANER FOR S ALECHEAP.

Ono * Popd ™ Lnllm & in. swing, to turn 19 ft.6 in.
Triple Gearsd . One ** Homo
4 rtxls ft, Thoso tools are 1
complote snd 1o Nrst-olpss ore
onn your, Address P, O, Box

- $2500
!r;hts Autumanc - Cut-off Engme

tmplicity, and durability” to all
R T e ' M Rgire lollom nnd {I

2 nc- aoliin-
!’1 or alroulnr,
P. 20 Brosdway, N. Y.

TPAY
Terma rrue.

' Vlaper, to plano 4 1t.x-

AN huv York

0 year, Agnnu\unwdcvrrywhcn Pus
1ness st m xx-auunule.l'nrlln ulara frvo
Addross J, u:m &Co, bl buuu. Ao,

er enginos 1o m.r
ory, Bew and oeco d-h

|2

AIPER & BRO,, Cloveland, O,
:

mmn Jatest gu\((- rog, nre all |
1or, having been used but |

“ wu ﬂ ll-o. ‘ll'h‘u:kuu 0 dispuse

- Scientific American,
| NOTICE TO INVENTORS.

OE0drems EUROFEAN AND UNITED STATES PATEAT EXCHANG
BO0 Brosdwu)y, N.

ESTON []YNAM[] ELECTRIC MALHINE Ch

Machines fue Electro-plat
t. ote ip addition to uou-ﬂahb l.

J . We beg ¢ 1 dlo'tﬂ‘
D TANR Q"Fculu,thlli m

.

wo R K Fo V i “’ “, o ¢ 1 x"."'i'n""“‘n“n'f‘ﬁ"' Ltion & Co
= e ANTO o i
thelr ) + OOd Ol'kmg MaChlnel v Bovston & Co; W 1L Jacksow & Lo} V‘l
own ueun ouuunt w the ¥ ruldr Ryl W FWourKs: Rourws CUTLERY Lo, O u x ROGK 00»:
sitor, (en) and Monthly. woh ws wworth Flaning, Tonguelng, sad Grooving Kuwann M % L PECMALL, “ A
Ber in the W arl hE Ramneh oo D Machines, Daniels Vlaners, Sichardson's Patent tm | G700 ACIRURS (08 SIS .m 2651 bokrene
‘ﬂ‘ﬂlﬂhﬂﬂlll (u . Torme tnd Gest w“ woved  Tenon Machines, Mortising, Moulding, and SEWING M v ': s (e ';llﬂ:lb YARE .JM [" o.
.oV ““‘ Anents Katae. 'u“.wu”lhrl;ln« and Wood-Working Mackinery gens- o v 00 SALMI MUNPORD & HAXSON; PACAN &
— “'"“‘,‘l".'.?‘"d GO & R DRUN and over 3O others.  Ouifits for NicwrL, lu"l.
65 JLEED GARDS, with name. . and tams B a0 & WCHARDSOY, | B CIEY Pt et The £ Mghtt CAVEES VIAL
Aswats Outat, Woo 't. . CON 80, Hrintol, ¢ | top formenty ocoussed by I BALL & GO0 &:?w""-::" rices 'r;:;"imb'%"m
.
) ndny st hime. Agents wanted, Outfit and Zrp
~ tors free. TRUE & OO, Augusts, Malne. 4 “ﬂ.‘: -12“-' amY & CONDIT HANSON & VAN WINKL £

Ts —ﬂ ~ DEaLrra

e NOVELTIES

N.J.
u llll'lubtu Coalovtinanrs. Clotinnei. U

NEWARK

ALR , COM P RESSOLS

A SPECIALTY of HEAYY FRESSURES.

T™E .\(DIIWAI.I IRON WONRKS CO,,
sovTa mm'u.l.

The MO ADLE Y
FORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALNVE

MOST ECONOMICAL ENGINE MADE
Thel G HOAOL[Y CO LAWRENCE MASS.

opportunity. Every Agent

A Golden in the country should sab.

scribe at onew for the Agents' Journal, A baodsotmely
bound M page Journal devoled to their Interest. A
Ins will render It Indispens-
'} ull of Sploy and Inieresting

- and is Just What Agents Need  Sample Copy
‘-nh(--mu sont freo. Address AGENTS JOURNALLN \

THE BEST,

'wmo ENCINES,

ru ping waler, grinding grain,
aoners; use whefe couno-

lny lnd u-ulu power la required

l-(«! 1o all k nds of farming and

mnvt snical business. Estimates given
and printed instructions furnishod.

Apply to 5. W. KENNEDY, M6 Falr-

ve., Phila. uonu wanted h,cn-:mllqu

Hegular Mombly Sales the first week of each month,
by George W. Keeler, Auvctioneer, at his salosrooms,
B Literty Streoet, N. ¥V, For terms, ele., addross The
New York Patent Exchange, Room 11, 85 Liberty Street.

PATENTS AT

~ AUCTION.

THE DRIVEN WELL.

Town and County lpﬂvle.u for making Driven
?rll- and selling Licenses under tho established

merican Drnrn Well Patent, leased by the year
L0 responsible partics, by

WM. D. ANDREWS & BRO.,

The George Place Mécﬁnéry Aoen(;y

nery of Every Descripiion.
121 Chambers and M8 Reado Streots, Now York

MA(‘HI\I TS' PATTERN LETTERS In great variety
\' ANDERBURGH, WELLS & CO,, Printi t»' )
S Dutch Street, Now York, corner Fulion.

| moun

Lathes, P!aners, 8hapers

Drills, U d G Cutters, Ml
oy mm'.'u: TR GOt R
AR, Newark, N3

EUREKA_LATH}:S,
$9.00 and $11.00.

Send for circolar of Lathes, Alr Platols, Revolvers, and

Alr Ritflen
JOHN P. LOVELL & SONS,
BOATON, PIASS,

CATINDUCEMICNTS.

snted everywhere 1o sl the Sutcliffe Patent

EAGLE FOOT LATHES,

Improvement in style. Reduction
L ws Apri) 3k, Small Engine Lathes
lide Rests, Tools, ote. Also eroll and
Clreular Saw Attachiments, Hand lan-
o, ete. Fend for Oatalogue of outBits
for Amateurs or Artisans
WM. L. CHASE £ CO,,
90 & 97 Liberty 8t New York.

MPORTANT FOR ALL CORPORATIONS AND
MANFY & CONCERNS.—Buerk's Wateh-
man’s fime Detector, apable of geeyrately con.
trolling the motion of & watchman or patrolman ¢ the
different stations of his beat. Send fog circular
J. l"..lil ERK, P.O0.Box979, Boston, Mass
—The suit wnq lmhuuwr& Co., of New Y ork,
'u drddrd In my favor, Jane M, IS4 A fine was
assessed aguinst them Nov. 11, 1990, for seiling ocontrary

archcano,
llluuxn'

How rrAd in 10 hoars,

" n R v 4 1
' N Ec » from Cider, Wine, or | {9 the order of the couri. Persons buying or using et N trens DWICHT BOBERTS
without using drugs. Same paper, and ad- | Clocks Infringing on my patent will be d with )unuru'luru o llkul:r #t., New York

FL

| cording to law,

STE

A Superior Quality of
SCREW BOLTS,

Lag Screws, Tup Bolts,
Set Screws, Bolt Ends, Tuorn Buckles, &c.
Manufactured by
SAMUEL HALL'S SON,

Established 1530, 229 W. 10th Street, N. Y.

SAGE, Springfield, Mass,

VR L .uzm l
2R L. Ao sares.
Er:.'dmf"'/

MODEL WONK~-SEAL PRCLAES

EL NAME STAMPS

WWOLIVENR BUrrFrALO N.¥

o e, ___4.\
v S G IMOSS,
~7.JA./f¢un‘.':em/ﬂ1.l. v

/]

S, | Baker B.otary Pressure Blower.
(PORCED BLAST )
Warranted superior to any
other,
WILBRAHAM BROS.
2318 Frankford Ave.
Pmraoetruia,

“forfinessc
1 usfrahons

e\ FORZ

"\J \\ Laugndry Machinery and the Nonpareil Wash-
f i ling Mach manufactured by Oakley & Keating, 40
K( W@@@ @m-s \!/ ostlgx:]‘; ~(“ Q \pv;mavlnn'- ] ln:!mvl )’c:;‘ o matesy

for Laundries lurpl_n}:nl

The National Petvolenm Gax Co.
Have the only process that will produce pure fixed Gas
from petroleum. Upiform and reliable as the bt Coal
Gas. and much more brilliant, af half cost. Wil furnish
works for Citios, Towns, Manufacturing Cor porations ;
also, Portable Works for Hotels and ©'rivate Dwellings,
of any size required. >end for circular., GEO .
CLAFPP, General Agent for *tates of New York and New
Jersey, 206 Broadway, New York.

'$5 t0 $20

Corre spondence invited

RELIEF PLATES
For Nowspuper, Book, und Catalogue Illustrations, Bngraved {n hard Typo-metal, by a now Photographic and
Chomionl Method, from all kinds of Prints, Pen Drawings, Original Designs, Photographs, &o., much cheaper
than Wood-cuts. These plates have s perfoctly smooth printing surface, and the lines are as deep, as
and as sharp as they could possidbly be cut by hand. We guarantee that they will print satisfactorily on wet
or dry paper, and on any preéss where type or wood-cuts can bo so printed. Eleoctrotypes may be made from them
in the usunl way,

oven,

Samples worth §5
STINSON & CO.. Portland, Me

ver day at Iu-mr.
free,
Balary. Salesmen waniad s sell our

W denlers N

Our Plates are now used by the principal publishers and manufacturers in every state in the Union.

SEND STAMP FOR ILLUSTRATED CIRCULAR.
UCHT

[ I
BEAMS & GIRDERS
l‘u

UNION IRON MZLLS, Iuwsburgh, Pa. Manu.
facturers of lmproved wrought iron Beams and
Girders (patented),

The groat fall whioh has taken place in the prices of
Iron, and especially Boams used in the construction
of FIRE PROOF "BUTLDINGS, induces usto eall the apo-
clal attention of Engineors, Architects, und Buildors to
the nndoubted ndyvantages of now erecting Firo Proof
struetures: and by reference to pages 2 & 6 6f our Book
of Sections \vhh{l will bo sont on application to those
.vlll'ﬂlll')lnllu tho erection of tire Pn-unmlldlu rs —I'LLIE
COST CAN BE ACCURATELY CALCULATED, tho
coat of Insurance ed.and the serious losse sand in-
terruption to busl eaused by fire; these and like con-

Jorations fully J fy nny additional first cost. 1L I
welloved, that wore owners fully aware of the amall
difforence which now exists between the use of Wood
and Iron, that in many eases the lstter would be adopted,
W ahindl be ploasod to forniah estimatos forall the HBonms
complete, for any specifio structure, sothat (Im«llﬂcnvluu
in cost may at onos bo ascertained.  Addre

CARNNEGIE, BROS, & (‘() I'lunlmr;.h Pa.

Ploaselsny where you saw this,
N AL GRANT A(O,
A LGE » Hecen S, l-mu

KNIGHT'S AMERICAN MECHANICAL DICTIONARY

T10LD ONLY RBY SUBSCRIPTION Experienced
L) agents wanted In every State. Send for book of
{nstructions describing the work, and explaining how to
sellit. Mallwd froe n?n shargo Lo any addross

HURD & HOUGHTON, Publishers,
13 Astor Place, Now York.
Lll-ll'l‘

02, CASTINGS

We make o gec falty of light work,
LIVINGSTON & CO,, Iron Founders, Pittaburgh, Pa.

Steel Name Stamns.

No Yo STENUIL WORKS, ST Nassau St, N

PATENT MINERAL WUOL

lnmmbu.nnhh\ The luwl n-m-«un-lucmr Cheap enough

No Sawdust! N Planing

A }.l.l ERS,
P, O, Box Mal, N.Y
Ag'ta ..mm Ilk‘ lU\\'D CO., Bristol, Conn,
30 PER CENT. OF WOOD SAVED. |

to order promptly,
Plaln, Bronsed, or
Galvanized.

39 BRU ADWAY.
Hydraulle Works, Van llruul Street, Drookiyo,
Manufsctures Pumpln, logines for Water Works, and
refers to400 stations where they are in dally use.  Also
all descriptions of Portable Steam I'umps, Water Motors
and Water Moters. Seo ¢ Ib AYIFIO AMENICAN SU |-
| PLEMENT, January 20th, 187 Prices largely reduced
| July 1st, 1877

H. R \\'(ll{'l‘lll\'( TON
N.X.

Ay llroudvm\
50] ARGE \Il\l"l) « \Itl)~ with name, l-q

& CO., OF AMSVER.

= T o Thi- llll)lllln'lr.Mlllllll:lflll‘llll’lrl hguur n\vnltl‘i'l !lh'nh;l JOH \\ KOOPM \\'
r 3 Cutting Machines and Seasoning rasen, is Yy equa DAM (Netherlands), beg to inf -rmth- public in get
1\( I‘u\ l\ Yor mm:nh\r- erv-- if not superior, to that sawed and planed We have ypd \m:‘rtn i uu\uufm‘lur\‘tl‘ o w&(lhu'l-‘t l‘hl( l;l::,y

WILSON SEAW MACHINE €O, in stock, or will cut to order, as .h-n\wd Walnut, Ma- have establishod s wholesale busivess for

Amerioa
N0 llrmul“n). New York oty hoguny, Spanish Codar, Whitowood, ote., of any thiok-  articles, both tor thelr own seeount and as the n'wt&
( hluu.u- I | noss, from 116 to & Inch, at pricos that cannot bo ap-  sentatives of sovern! manufacturing coneerns in the

Now ()rh-nu(-. L,

Huu Francisco, Cnl, propobed outalde of our establishment It necds but
one trinl of our lnmbor to remove all pn-{udlm urninygt
'l‘ out wood, as the boards, ax manufactured by us, havo all

the mwlln w |l||| (nr llmln bolng (ull\ equal to sawed

United Statos. Manufacturers dosirous of mukiog tholr
woduots known o Holland wod s colonios, will find ¢
L- thelr adviantago to address th em with eatalogues and
price current, unluS them full Information -buu‘l thelr

-T0 LET IN

? \ tERN,
0,MANUFAQTU Will be ftted

Fhlladelphia, hullding Wxx0 foo |

up with or without steam powor, to suft reasponsible | wood, G IAD & €O, 150 to 30 Lewis St., N.Y. goods. Roferehoe, J. Agostinl, & Beaver St.
ln pant, Addross llux a0, I lllwl- Iphia SELDOM =
W > 21l » First-Class Piano sAlEs WA"T‘P\"R“, .-uY.F.‘.BL.x.uS.LlRY
\'ll‘.l[:(l than un' other FAILTO s125umuu‘ Penpies FRAR
house in America, ave no -
Ayents, but sell DIRECT TO MMOAI'Q(IEY MEN ST ..-....'-.uCIGARS
S FAMILIES AT FACTORY View tieyt wivertising 1o o il laced O’ WOMEN<IF YOU ARE OUT O
I.RIHCE L':'I‘I‘Il ‘;-’l""l','“l":“"::' r st of best mediums, l ”, e aTa E Waork, and want something to do, that
Anos o b ) A OV E )
expense, 1ustrated Circular [D W//V A[ £N 4G }l.\ oF, 53:;\1‘;"4'3";1':2,':.‘;,‘;'_‘ ::n;luyr«.»‘l.xr address to Agonta

e, giving full varticulars, and names of over 2,000
Ilml»-: Merchonts and Families using our Pianos
in overy 'State and Territary  Address,

U. 8 PIANO CO., 810 Broadway, N.

174 ELM STREET, CINCINNATI, O.
Y Uest rates am the beat papers. 3
Bend for oatalogue, Estimates and information froo.

Second-Hand Microscopes.

Beck's, Crouch's, Rosa', Nachot's Hartnnok's, Zont.
mayer's and othor mukers, from 25 to 8 per cont
bolow the catalogue prices.

Glass slips and thin glass covers tnr mounting objocts,

}.

—

"BLAKES STONE AMD ORE BREAKE

R AND CRUSHEFR. |

Yor breaking hard and brittle substances to nur slro. Endorsed by the leading Mining, ot redu price. Send for the Ws
Aonrporations o the United states and Forel u ‘ounirics, > -
;'I‘:':tll":L"t-ll':l'l‘1 :.'f v:l.- ~(\‘.'-,-|-r:"|‘n!u: .:"n:::; ‘llllll‘llullr'v-l:-.ull :. :I:n :ulnlu'-.nl the Mohe harcter, JAMES W. QUE ?O\h‘:-‘u(l:n (;:'t":;\‘l 5
A NEW SIZE FOR PROSPECTING AND LABORATORY l'!'b& Hadelphia.
Y sond for cleoulars, Address . vutnnluu;um.-..‘
BUAKE CRUSHER (0., New Haven, Conn. M EN s r....um.{z;“ !“E‘NI ”
Now on Exhibition at the Amorionn Institute Falr, v, & TeA DeroRtl 14 Yt Comman, O,
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Advertisements.
I|m~.
lde I'n(o. ench fusortion = == 20 cer conts n
.“‘I-l‘l Page, ench insertion - -« 81 .0,'0 n Ihw."
Aead advertisementa ol the wameé rale
m‘:t’::.);ymdyuun::o;nl ax the tetter press,  Adver-

inernants it B¢ peovived al publication oice as aany |
-~ }hday momning to amm: in next iavue,

Unemploxed Engineers & Machinists

v thelr
10 Lo #0 o month by selling, in !
:::x mn:-vl“l{alrrlu:ul. the best Engine Governor ever

M froninr and terms
e e o .N.l'”'XI“.;‘:r\Q. Ilnnwn. Muows,

w ln wable to the Library, Clergyman,
lmr:;:"v: "I’ h'qsm'nm Kuitor, Toacher, NMudend,

and ull of any calling in h/-' who desire Knowls
edge.”

ENCYCLOPZEDIA BRITANNICA. |

Ninth Edition.--American Reprint.

for in fts
his groat work Is beyond comparison supor
elz'lmrnﬁtv and oxhaustive oharactor to all similar \\nyl;n
The contributors are the most distinguishod and orig-
fond thinkers and writors of the prosent and of thoe

MA
: This (ssne 18 the Ninth revision In o space of over ono
hundrod yoars sinco its inception, and this roprint, n
copy In evory partionlar of tho British Edition now in
courso of publication, is tho lwllIQ and oheapost work
over offered to the Amorican people

The artlolos are writton in s most attraotive style,
and tho quantity of matter In each volumo I8 ones
third groator per volume than in any other Cyolopmdin
pOIA put the samo ratoes,

Tho work contains thousands of Engravings on Steel
and Wood, and s printed from ontirely now Lypo made
expressly for it

l'l will be comprised in twenty-one Impoerial ootavo
volumes, six of whioch are now ready, and tho suoceed-
ing volumoes will bo fssued at the rato of throo u yoar,

Price per vol,, extea oloth binding. ... ...$5.00,
In hall To rkv') MOroccn. CXIrm. coiiiiivenrs 97.00.
S0ld only by subscription,
A neat Pamphlet, giving speclmens of pagos, outs,
full-pago ustrations, lst of contributors, oto. .wlll be
alled gratis to applicants.

J. M. STODDART & CO., Publishors,
723 Choestnut Street, Philndelphin,

H, H. KEY, Publisher,
anu No. 8, 120 lllnmh\n)‘. N. Yo

ENCINEERS WANTED

In all towns in Eastern, extrome Western and Sonthern
States as sgonts to soll ho best two platon rod packings
made, Liberal torms given good men

FOREST CITY FACKING CO.,
A NON-CHANGEABLE GAP LATHE,
48 inch swing, forsaloatn 'h‘1l reduction ln  price. *eml
for eirewlar and price to MES WATSON, 1605 S¢
Front Street, Philadelphia. wo SCIENTIFIC AMERIC A\
April 25, 1877,

a ‘N'L 1n your own town,
366 Free ™ "HHALLET D &

Cloveland, Ohlo,

Terms and § outfit
& CO.. Portiand Maine.

CAVEATS,

COPYRIGHTS, TRADE

MARKS, ETC,

Messrs. Munn & Co,, in connection with the publica:
tion of the SOIEXTIFIC AMERICAN, continue to examine
Improvementsa, and to act as Solicitors of Patents for
Inventors.

In this line of business they have asd oveER THIRTY
YEARS' EXPERIENCE, and now have wnegualed facilitier
for the preparation of Patent Drawings, Specifications,
and the Prosecation of Applications for Patents in the
United States, Cannds, and Foreign Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels, !
Relssues, Assignments, and Reports on Infringements
of Patents, All business intrusted to them Is done
with special care and pmmpmcrn, on very moderate
terms. ;

We send free of charge, on application, a pamphlet
containing farther information about Patents ond how
to procure them; directions concerning T'rade Marks,
Copyrights, Designs, Patents, Appeals, Refssues, In.
fringements, Assignments, Rejectod Coses, Hints on
the Sale of Patents, ete,

Foreign Patents.—We also send, free of charge, o
Synopsis of Foréign atent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American Inventors shounld bear in
mind that, as & general rule, any inveotion that Ix valu. '
able to the patentee In this country Is worth equally ns
much In Eagland and some other forelgn countries, |
Five patents —embracing Canadian, English, German,
French, and Belglan—will secure to un inventor the ex-
clusive monopoly to hin discovery among about oxe
HUNDIED AND PUFTY MILLIONs of the most intelligent

'S.IUIBGLIQI]’I DU $10199(g

people in the world. The facilities of business and |

steam communication aro such that patents can be ob

tained abroad by our citizens almost ax eanfly as at |

home. The expenso to apply for an English patent Is
$70; German, §100; Freneh, $1%; Belguan, $100; Cana-
diun, $50.

Coplen of Patenta,—Persons desiring any patent
Issund from 183 to November %, 1967, can be supplied
with official copies at reasonable cost, the price de

pending npon the extent of drawings and length o!!

specifications

Any patent fssuod wince November 27, 1847, at which
time the 'atent Office commenced printing the draw-
ings and spocifications, 10ay be bad by remitting to
this office §1.

A copy of the clasimy of any patent Issued since 1695
will be furnishied for §1.

When ordering coples, ploase to remit for the same
as abaye, and state namo of patentee, tile of Inyen-
tion, and date of patent

A pamphlet, contalning full directions for obtalning
Wnlted States patents, sent freo. A handsomely bound
Reforonce Book, gllt edges, contalns 140 pages and |
many engravings and tables Important to every pat-
outoe and mechanie, aud In s usefal hand book of refer-
ence for everybody, Price 25 cents, malled free.

Addross
MUNN & CO,,
Publishors BCIENTIVIC AMERICAN
37 Park Row, N, Y,
BRANOH OFFIOE~Corner of ¥ ond A Strests,
Washing

y 4 U

’“nrrmm s Nystem of Grinding !

Mustrated Catalogue Now Roady.
FLOURING

Slow

MILLS.
Hunners,

] NEW STANDARD
Old Nunrl-.-n{ Horlzontal Grinders,
| Fally Bxplodoc
O Iy Established,
| mionl Mll,lnu ru ; A ‘.u( v A,
J St rn plonse addross
\ RN " l‘;\ ARD HARRISON,

New Haven, Conn.

| No. 183 Ilu“unl Ave.

CTARDIOLA'S
COFFEE & SUGAR MACHINERY

4 srain-

ve. Malt, Corny Cocon, and Gra

v .;l':-)l:lu thine. Coffee~Hulling and
Foilshi chines, toffee~Washing
Machino, llullx Sugar Evaporator,

Mousrs. O,
Htr-\m. Mossrs, MUN(C
Mnml Now York, nro Mr, Gunrdiols

ADOL, I‘lll.‘l LOW & 0., 12 Codir

AbOYe mnohines
D iy Sartyy auquiiske, damask. 42,50, W
Niagara
e Steam Pump Works.

ESTANLISIND 1835,

CHARLES B, HARDICK,
No.23 Adamns Street,
BROOKLYN, N Y.

Steel Castings,

) 10 10,000 1bw, wolght, true to pattern, An In\ulu-
,';]r.i.!‘:." yatituto for forgings, or for walleable fron cnst-
Ings requiring p.'rn-ul ~ln-n fth, Send for «Innln.l and

wrieo st to CHESTER STEEL CASTING COMI '\\\
L\III\A\ N’l‘l(l.l.l.l'llll ADELPIRTA, PA,

P.BLAISDELL & CO.,,

Worcostor, Mass,,

Manufacturers of the Blalsdell Patent Upright Drills
and othor first-class Machinists' Tools,

ROCK DRILLING MACHINES

| AIR COMPRESSORS.

MANUFACTUREDBY B0, eiouRockDrie Co.

SEND FOR PAMPHLET. FITCHBURG MASS

Mill Stones and Corn Mills.

We make Burr Milistones, Portable Mills, Smut Ma-
chines, Packers, Mill Plcks, Water Wheels, Pulloys, and |
mnrlm:. »pmln\ly ndapted to Flour Mills. Sond for

catalogue.,
J. T. NOYE & SON, Baffalo, N, Y,

‘osTV
HMYOA MEN
SNIITU0 B NVHIVN|S
"10P99 ] I9TI0g
19¢Q ¥ poscadmy oo oy iv) £q 63

‘
hopa,qu 8, uupans jf

BRADFORD MILLCO,

Jas, Bradford & Co.

!A'Il unvuum or

Fronch Buhr Millstones,

Portable Corn & Flour Millg,
Smut Machines, efec.

lh. and

CINCINN A'l'l. 0.
J.ll.ﬂu:--rl,l s, WL Dunlap,See.
07 PRICE-LISTS SENT ON APPLICATION.

Q0GARDUS" PATENT UNIVERSAL ECCOEN-
TRIC MILLS~For grinding Bones, Ores, Sand, Old
Crucibles, Fire Clay, Gusnos, Oll Cake, Food, ('urn.
Corn and Cob, Tobacco, Fnul!'. Su, Salts, Roots,
H{l cos, Coffee, Cocoantt, Flaxseo ‘rut\iln')ﬂlll Mion,
ete., and whatover cannof be ground by other mills.
Also for Paints, Printors’ Inks, l'u-u- llnokm‘x oto,
JOH\' W. THOMEON, succossor 10 JAMES BOGA R~
DLH mmor ur \\'lmn and Elm Sts., Now York

BIG PA

f—— .

GROLL N

FANCYWOODS,
DESIGNS,TOOLS &cé&c.

VARCE mesonTMENINOW 32 Page | LLUSTRATED L ysT e
GWEBSTER PECK,Manur's Acenr

110 CHA ST, N.Y

To Annl- selling my 10 new nr(lrlu.
Chromos, Watches, |
for catalogue,

N“‘"? rle. Send
R, \!urrln 'hl:nuu 1.

SPARE TIE CHROTOX AND SAVE TIHE COST.

Driven or Tube Wells

lumluhml Lo Inrgs conpumers of Croton nnd Illclgnmmul
Vator, WM. D,ANDREWS & BRO., 414 Water St.
'hntwnlrnl tho patent forGreen'sAmerionn Driy u-anll

MACHINISTS' TOOLS,

NEW AND IMPROYED PATTREILNS.
Send for now Hlustrated catalogue.

Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACOTU Ill
New Have

FOUNDRY AND MACHINE SHOP FOR
Balo or Ront,  Wo offor at a bargaln, our old works,
conslsting of throo substantial brick bulldings sheds.
smplo walor power and factlitios lnr conduot! ng an tron
or wood working hunlm-u Coal, tron, hard and soft
tambar closo at hand, Threo railroads,  Address
HOUTIE BEND uum W()lll\H South Bond, Ind

SCROLL SAWS

| JorN WII.KI\H()N
| -

Lathes, Doslgns, Nest Baw
Blades, Bend for ontalogue,
¢ Low prices and first quality.
Importer, 53 & 55 Lake 5t ("nlmnv

SEND FoR
CIRCULAR

H. BICKFORD Grernrnat
rometers,

rl’lum L
EXILY

PRIGHT DRILLS

Ovens, Hot

1por-1Teatad Btenm, Ol Stills,
 BULKLEY, Solb \lunnlmluwr

1% Brosdwny, N. Y.

1 Ilol n| Pipes, |

Fino Flour, High Speed, and Kcono-

SPRIEL LA, 52 Pine
Agents, and they |
| will u(\u prompt attention to mll orders for nny of the

VS ARTEORD % |

STEAM BOILER
Ingoection & Insurance
COMPANY.

W. B. FRANKLIN, V. Pres't,  J. M. ALLEN, Pres',
J. B. PIERCE, Secy.

For Ahnwlni;" heat  of

e

- VEST POCKET

GATLING GUN.

By l-nr the Smnllest and Mont Povfoct
CHKET ARNM inthe World,
Secured by 1 S. and Forelgn Letters Patent,

By far tho most rapid ropeating arm over manufno-
tured. Is o positive safegunrd againgt nocldent, so fro-
quent with other Frre AMs. Adnpted to the usunl
size onrtridge, nnd can be carried in the vost pookot with
perfoot conyenignes Sold by the trade ganernlly. Une
usual Inducoments to responsiblo agonts ln all noctions,
Sond for olrculnrs.

All Right Fire Arms Co., Lawrence, Mass,
Pond’s Tools,

Enzine Lathes, Plancrs, Drills, &c¢,
Send for Catalogue. DAVID W, POND, Sugcessor Lo
LUCIUS W, POND, Worcoster, Mass,

1HOIY Tiv 31110

WE ENAME
INFINEJET BIACK every varietyofturned woodwerk
parts of machinery,castings tinware and other inetal
work ENAM!UDJENWDS.m wnd nrmnul m-do te ordcr
AMERICAN ENAME IWarREN STPRO

GOLD l'lu\"l‘l“l) \\'A’I‘( HMEN, Clwn(u»
3|ulh-s known world, Sawnple Watch Free

Agents, Address, A. Couvrer & Co., Chicago,
IRWELL RIVER BRIDGE, MANCHES-
tor.—-J, G. Linde, engineer. 2 pages of engravings.

BUPPLEMENT NO. 76,

rice 10 cents,

Tf;:hlvul, Strongest, and Best

BELT PULLEY

q( cured to the Shaft without l\u 4, Bot Scrows,
s or Pins; also, Adjustable Dead l‘u and Taper-
\h.u ( nu’dma Send for catulogue. Ad| ross.
aper-Sleeve Pulley \\'orku. Evie, Pa,

mml(‘

ESTADLISTED mu

JOSEPH C. TODD,

(l-omxorly of Todd & Raffert ‘{). E\nwl Enand \Lu'm\'
IS8T, Flax, Hemp, Jute, Onkum, and B
Muchinery, Steam ‘nmnos Bo! ltn. oto.  Also Agen tor
llm colobrated and lm{;mn-d Rawson & Rittinger Holst-
Engine, I will furnish specifieations and estimates for
ul kinds nf mnchlnory Send for descriptive circular

and price  Address
. C. TODD,
10 Barclay sl.. New York, or l'u!ouon. N.J.

YALE
IRON WORKS,

THELE T ANITE OO
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GRO, PLACE, 121 Chumbors 5t,, Now York Agont,

n 53, FRINTING, PRESS |

1‘) Lo any pross, l.ur or nlum or lnruu work,
Do yorer oim Irrlulmy and advertising and
save money, Excollont spare hour amuiase«
ment for old or young, Oritonn be made
money making business nnywhero, Hond
e nlmupn for Iur o ontalogue to

ELSEY 7 . \Innumvmn-rn.
Moriden, Conn,

PUNCHING I)ruv I|nunm£n: mu,ll ll:l'nu. 'l;nll; 'vll;‘)rz-
PRESSES. (l‘.,\"ll(‘hl ROPRESS O O, Migdletown,
COMPRESSED AIR PNEUMATIC DIS.

mtoh Bywtom unod In Parls. With desoripty P
Hustrative Ngures,  Contatnod in Sciey |';v::" l\"\'l‘:“u,lf
UAN BUPPLEMENT, Nu 24, Prioe, 10 conts,

n \)\
\ Nl

H.W.JOHNS” PATENT.

BESTO:

MATE RIALS,

l‘luuhl Paints—all shades, finest In the world.
Fire Proof Paint, for Wood work, &o.
Roof Paint, for Tin Roofs, Iron Work, &e.
It toofing, with white Fire 1° roof Conting,
I(IDI\I « "“"'HS for restoring nmlrrou--rvlnn old roofs,
for Retorts, Furnnces, Loaky Roofs. &eo.
::(' l'l'ln-lulml l'lAI‘
enm Pacling, As tos Bonrds, Fire Py
Contings, Shenthings nnd Rooting l-c-llr nf
These nrticlos nro roady fnr use, and can be mnﬂ np-
Ylll:;-: l-ycnn) one. Hend for Samplos, Pamphlets, {rlw
Ants, &o.

H.W. JOHNS MANUFACTURING COMPANY,
87 Mailden Lane, New York,

PHILADEIL I’HIA lll!&\(\(‘ll 406 Arch 8t
0

or Coverings,

Also l)()\\ NIE, TRAINE] Hoston
for 8, W. HEMPSTED & CO,, (‘nlumbu- Ohio.
salo b M. M IIU( K & CO., 8t. Louls.
Y 1o LKER & CO., Now Orleans.

AR
1‘umu-z-.u\ & UPSON, 8an Francisco.

SECOND-HAND ENGINES AND BOILERS Fl)ll QA LE,
l’urmhln and Statlonary. Junios llurrln Titusville, Pa.

2 —

Fu)l)’l‘ l'OWI‘h TPV()NI‘JG MM'HX\‘I“‘ P()R BAL"I
By 8. O, HILLS, 78 (hnmlmr- St,, Noew York.

PATENT

(oLD ROLLED
SHAFTING.

The fact that this shafting has 75 poer cent. noutnr
h, a finor finish, und I8 truer to gauge, than an

(‘nrdn 2!: ut,

l(-u, 10c., or X C hromo (,nrdn. 2¢. with
name. .

llUHI F‘l). Nussau,

stren
other in use, renders it mulnnbtomy the most eeonomlé
We are also the sole manufacturess of the CRLEERATED
(‘ox.mw PAT.COUPLING, and turnish Pulleys, Hangers,

of tho most npprurou nl lc Price list mafled on
lpohmuon NES & LAUGHLINS
Try Stroot, 24 and M ‘Avenugs. Pltiab urgh, Pa.
190 8. Canal Streot, Chloago, IL, and llnulle Wi
= chku or th q nhnmng in store and for sale by
g DANA & FITZ, Boston,
oxu\w&(u 121 Chambers St., N

DAN“"“" DRILL CHUCKS,

ected and Price reduced.
Manuf’d by the IIULL & Hl:l.l)l»:.\' CO., Danbury, Ct,

v Haven, Conn.,

Bulldorn of the YALE VERTICAL
the Dbext and most Economical
either for land or marine use: also
HORIZONTALS, with or without |
the Rider Cut-ofr,

SPECIAL TOOLS made to order,
all at sJe”c“ that defy competi-
= tion. nd for Ciroular,

;) Fashionable ('anln. no two alike. with name, 10c
')pontpnld Geo, I. Reep & Co., Nassan, N. Y

FUOT l“THES | Free Saws! Send 6o. for 0

pp. E. Brown, Lowell, Mass.

PATENT SCROLL AND BAND SAW MACHINES A

nptululny CORDESMAN, EGAN & CO., Cincinnat), 0
onn boe mudo in ono du\y with our

A GOOD wEu

our Auger Book. U, 8, co.. St l.ouln, Mo,

llul LTER'S \UI'I‘IHOR MUFFLES.
5 SSAYERS' AxD CUPELLERS'
Portable Furnaces.
Slides, Tile, Fire Brick, and Fire
Clay for salo.

Factory, 1000 North 8t., Phila., Pa.

'I’V'DE\ PLATES FOR GEAR-CUTTING MA-
CHINES mndo and drilled to order, with any requir-
od number of holes or cut upon the edge for serow, %pur
and bovelod ‘u-urn nnd racks, for patterns or for use, cut
to order; nlso rosettes for Jowolors' and wateh.cnso

| Dnrnble. nnd

| Fine Tools, Foot Lathes and Saws,

Thuok Twist Drills, 'l‘ags Dies, Scrow Plates, Stub
Cools, Steol, Emery Wheels, Files. Send 5 in stamps

| for new Hlustrated unlnlocne of 140 .
Baltimore, Md.

JACKSON & TYLER, 16 German

"?,IXl )(1’*

Sm Tools of all klndl. nlso GEAR WHEELS, parts
x}lo Kl.s?lnd matorials of all kmd- Castl paol

nqt ‘.’1’ ellu , ete, Cataloguoes

(mon\ow & W (il:l MAN, rlifll, Boston, Miss.

= SAFETY HOISTING

OTls Machinery.

OTIS BROS. & C0., No. 348 Broadway, New York.

Hard nﬁg suy?rueo' Sand :':.Pegc'e
L & CO., Machin tu. ownrk, N.J.

LEFFEL WATER WHEELS.

With recent improvements.

mukors' wmhw Inthes,  Holos deillod In stralght lines of
uny roquired number to the inch,  Bpocial tools and earo
used o Insure accurmoy, Patont Cutters for Teeth of
Goar Wheels, which ean bo sharponed by grinding with- |
out ¢ hnnulnﬁﬂwlr form, kopt in stock. Cutters madoe on |
thin plan will Jast many times as long as those of the |
common form, with the sdyantage of belng nlways mdy :
fOr use Imwm»nva Catalogue with prico IInta&unl

mall on nl&u-mmn BROWN & SHARPK MA |
TURING COMPANY, l'ru\'ldunc\' m1.

Buulls Patent , Reverse Motion

B}. Paneling, Va.

riety Moulding
& Dovotalling
Machine, Cota
Panels of nny |
design or stylo |
of mould in the |
solld wood with |
neatnoss and
Aispateh
B In n first-olasy
Shaper, Bage, & |
Soroll Moulder,
go o I‘ mlulmnl
. ovo ailing
st Bhrablar
thinntums. Simple, Durablonn
A Efliolont, §# Sond for Pamphiet
and Bample of work.  hoproved
: Holld Steol Cuttars for all kinds of
Varloty Monlders mado to ordor, and warranted by the

B. C. MACHINERY CO,,
llnlllo Creok, Mich.

A 16 candle unm lur mm ﬂno-uml hours ut n
l‘l' s,

Wraws Ponolenn Gas Works

l-:h::‘vml doing ':!1" In towns, nme-“ illly, hotols, ote., |
0In use 0 ARG ATHoUnt o It (rom cosl
ALN por 1,0m f1., will cost llh.l‘l'l Nsnftnr o Po i

Cor, Jay nnd \'Vm;r u.. i!mollyn. K.Y,

Prices Groatly Reduced.

7000 in successful operation,
FINE NEW PAMPERLET FOR 2877,
Sent free to those interested.

James Loffel & Co.,
Springfield, O,

100 Liberty St., N, V. ity
A now Modieal 'l‘rutluo. ® 1‘m
Sorexor oF Lipk, OR SELF-PRES-

KNOW i, S
Price ' § ﬁ :o:l byo miml, "‘H‘Ry
THYSELF«\MMI proseriptions, elthor one
of which I8 woﬂh um o8 lho

oo of tho book, (iom Mol nwnrd: r. Th
m‘monll«m 3 “Tho Solence o % ond
all cumpnrlmn he wost  extrme-
ordinary work on  Physlology
ever

pubtishod.”  An  Hlustrated
Pawphlet sont  FUEE,.  Address
'mx. W, H. PARKER, No. 4
Dulfinch Street, Boston, Mass,

SHEPARD'S CELEBRATED
sso Serew Cutling Fool Lathe.

and Powoer Lath
mcm.. cﬂn fina 4&&’1‘:&‘

D"“" cataliguo ol on du %o &inate

I 1 o
"&"ﬂ 'E‘l&lnu':l. Ouio
WATER SUPPLY PNG[NI‘“’R'V(}-

B A e

'o' oplos -outtno ymlllonrooo plgy

NIE © Sefentific Amenl nted wi monZa.
T8 'nuaﬁ"n§°mnad'8? '8 INK v and Lo
bard B, Phade)phin, and 06 GOIG Bt,. Now York.

Phaamad . b L. _no T —

I —




