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THE GREAT TEXTILE INVENTION AT THE CENTENNIAL
EXPOSITION—THE LYALL POSITIVE MOTION LOOM.

To trace back the complete history of the art of weaving
would be to transcend that shadowy limit where begins the
existence of the human race, The oriole and the weaver
bird wove together twigs and rushes, to form their pendent
nests, ages before the foot of man trod the earth; and from
these, probably, the primoval savage learned to knit together
fibers of plants and hair of animals into the rude prototype
of the fabrics which have replaced the skins of beasts as
human clothing. It is a marvelous fact, unparalleled else-
where in the record of human progress, that, from the pe-
riod when the loom was first devised—a period which we

know to be earlier than the time of Jacob, for stone inscrip-
tions of the ern of that patriarch, In which weaving is re.
ferred to, have been deciphered—no great lmprovement or
even modification in its mechanism was made until the year
1678, when De Gennes, a French naval officer, conceived the
idea of a loom, driven by power other than that of the
weaver himself. De Gennes started a current of invention,
sluggish but onward in its tendency ; and since his day, in.
numerable improvements in loom machinery have been
made, keeping pace in large measure with advancement in
other arts, But neither original invention nor the addition
of improvements has uniformly affected all parts of the loom.
We can point to marvels of ingenuity in the methods for
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producing intricate and curious tissues for guiding and re-
gulating the motion, and even to a wonderful application
of electricity in u device for superseding the Jacquard ap-
paratus in its present form ; but when we look for a mears
of producing apparently so simple a result as carrying the
shuttle through the open warp, there has been no universal-
ly practicable improvement since John Kay, in 1740, inven
ted the flying shuattle still in use in the great majority of
looms.
EARLY SHUTTLE MOTIONS,

That to substitute a positive, absolute, and uniform mo-

tion in the shuttle by means of an external appliance
Continued on page 180,
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Scientific dmerican.

AMERICAN CONTRIBUTIONS TO THE DEVELOPMENT
THEORY,

The address which has deservoedly attracted the greatest
share of attention, out of the many learned essays deliverod
at the recent meeting of the American Association for the
Advancement of Sclonoe, is Professor E, I, Morse's master.
ly summing up of all that Ameriea has done to promote the
growth of the dovelopment theory,  Professor Morse is an
ardent evolutionist, a naturalist of great learning and abil-
ity, an indefatigable investigator, and, like most prominent
men in the selentific world, has no hesitation in assuming
the offensive in supportof doctrines of the truth of which
he is doeply convineed. Hence there is nothing resembling
trimming in his discussion of the evolution question, the
opponents of which receive scant mercy at his hands; but
still very many of those whose scientific faith is thus at.
tacked are among the Professor's warmest admirers, for he
possesses the happy faculty of being always instructive, al.
ways original, and of lifting his topics out of the slough of
technical pedantry in which too many of our learned scien.
tists seom over inclined to bury modern acquisitions to our
knowledge, espocinlly of natural history.

Professor Morse tells us that the first clear premonition of
the doctrine of natural selection came from an American,
Willinm Charles Wells, borne at Charleston, South Caro

lina, in 1757. In 1813 Wells read a paper before the Royal
Socioty, in which he attempted to account for the color of
dark-skinned races of men by citing the changes of ani-
mals nnder domestication, showing that varieties of men and
animals were occurring, not exceptionally, but constantly,
and that different breeds of animals were thus obtained by
man's selective supervision.  Hence he argued that a simi.
lar selection among men had been effected by the comparn

tive immunity from certain diseases of those who had dark
skins. This is substantially a part of the theory of natural
selection now expanded by Darwin and credited wholly to

& | him; but the verdure of originality, it seems, must now fade

from the English naturalist’s laurels. The honor belongs to

“: an American inventor, who, like hundreds of his brethren

I | since his day, has furnished the thoughts whence have
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sprung some of the most noted of foreign ** discoveries.”

Tf This is unquestionably the most important fact brought for-

ward in Professor Morse's paper, and it will provoke uni-

% | versal comment.

Classifying the work of various American investigators,

1% | Professor Morse tells us that in producing new evidences

for the doctrine of natural selection, Drs. Burt G. Wilder,
Englemann,and W. K. Brooks and Professor Charles V. Riloy
nave borne distinguished parts. Professor Riley’s proof of
the inter-dependence of flower and insect in the case of the
yucea moth is a scientific triumph. The late Professor Jof
fries Wyman completely ruined the beautiful theory that
the cells of bees were of such construction as to use space
and material to the best possible advantage. He found by
close study that the cells of all cell-making insects are of
ull grades, from shapeless masses 1o those which approach
but never reach perfection. The Inte Professor Chauncey

1 | Wright also did admirable work in showing that the ar-

rangement of leaves of plants along thelr axis, was due to
circumstances of growth, and was not a circumstance of
blind law.

Professors 8, I, Baird, J. A. Allen, and Robert Ridgway
severally have found that marked differences in birds and
mammals are due solely to their surroundings. Thus, for
example, Westorn birds have longer tails than Eastern ones
of the samespecies, and on the Pacific coast birds acquire a
darker hue. Largo numbers of like changes, when tabula-
ted and shown on a geographioal chart, wore found coinci-
dent with variations already ascertained In the amount of
rainfall in the different regions. The total number of spe-
cles of birds was reduced nbout one fifth by these investiga-
tions, and the number of species of squirrels decreased one
half or more.

As evidences of the transmutation of species, Mr. James
Lowis has discovered that a truncate form of mussel, which,
by the loss of ono of its segments, had been distinguished
from another form, takes its peculiar shade from the eir-
cumstances to which it had been exposed, namely, the abra-
sion of its edges and consequent retarding of its growth in
the rapid currents of the Mohawk River, Mr, A, G. Weth-
erby has called attention to changes in snnils under like
conditions; and Dr, Cooper and Messrs, Btearns, Bland, and
Birney, have all described instances in which changes in an-
imals have followed altered clroumstances of heat or mols.
ture. Among the examples of the survival of forms by
adaptation to changed environment, the discovery by Mr,
Firnost Ingersoll of marine mollusks and living salt water
crabs, high up on the Rocky Mountains, is the most remark-
able, Professor Marsh has made a series of brillinnt re-
searches concerning the siredon, an animal of the salaman.
der kind, that loses its gills, and becomes, when removed
from its natural hinbitat, one previously recorded under an
entirely different genius (amblystoma). The researchos of
Drs. Packard and Patnam have overthrown Agassis' theory
that the blind fish of the Mammoth Cave are of & race crea:
ted in their prosent condition by showing that a wholo se-
riow of fishos, ranging from those with porfoot eyes to those
without any, including between them varlous deficloncios of
vision, have boon found in American caves and secluded wa-
ters. The discoveries of Professors Loidy, Marsh, and Cape,
among the tertiary mammalaof the West, have filled wide
gapa botweon older and oxisting forms, showing all the in-
tormodiate animals, 5o that we have noarly the wholo ances:

try of the horse, back to the five-toed animal, not Inrgor
than a fox, in the eozene pnrlml,

The remainder of Professor Morse's admirabls nddross
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wote forth the present theories of Darwin and the evolution
wchaol, and more especially dwells upon the gradusl deve].
opment of the intellect of animals. The earliest mammaly
hind the smallest brains; and as we go upward in the strata,
the size of the brain gradually increases. Its development
in the monkey tribe was regarded as the means by which
these animnls were enabled to escape from the carnivora
which formerly anbounded; and intellect even in that early
ora thuy proved its superiority to brute force,

In his conclusion, Professor Morse showed how perfectly
the evolution doctrine accounts for the fatalism of the
Turks, the cruelties of savages, and the outrages general-
ly among civilized people, attributed to the total depravity
of humanity. He considers all such manifestations as simply
relapses to the savage nature which we all inherit from anj.
mal progenitors ; and that where such relapses in any indi-
vidual become constant, it is the duty of society to treat that
individual practically as it would a dangerous beast, and so
govern him as to prevent his propagating his kind.

THE COMING EXPLOSION AT HELL GATE,

Gonoral Newton has recently stated that the great explo.
sion at Hell Gate will take place during the latter part of
September. The excavations have been complete for some
time past, but delays in passing the appropriation bill by Con.
gress checked further operations, and for this reason the
blow-up did not oceur on the 4th of July, as for a long pe-
riod was contemplated. Those who expect to witness a gi-
gantic column hurled hundreds of feet into the air, or look
forward with some trepidation to the effects of fearful con.
cussion on adjacent buildings, will hardly find their antici-
pations realized. I'he mine will be flooded previous to the
explosion; and with the possible exception of jets forced
through seams in the rocks, there is no reason to believe
that any very remarkable exhibition of the tremendous
force of the explosives will be manifest. From a scientific
point of view the occasion will be of considerable interest, as
the earth in the vicinity will be shaken by the communicat-
ed vibrations, which are likely to travel over a long distance.
An opportunity will thus be afforded for measuring the ve-
locity of sound waves through earth, and preparations are
being made by sclentific men to observe the same at points
at distances 200 and 300 miles away.

The arrangements to guard against any possible danger
are baing perfected, in utter disregard of the desires both of
those who hope to see the great blast, and those who aspire
to profit pecuniarily through the popular curiosity. Steam.
boats and other craft will be warned away, so that a view
from the river will be out of the question; the authori-
ties have been requested not to grant passes to would-be spec-
tators on Ward’s Island, the best point of observation; and
& bluff of earth and the buildings near the works prevent
seeing the operations from the rear, so that the expectant
populace will probably have to satisfly themselves with a
distant view from the high land on the New York shore.

How much powder, ete., will be burnt is not yet definite
ly stated. An approximate iden of the quantity may be
gathered from the fact that there are about 4,000 drill holes,
each 8 inches in diameter, and varying from 7 to 13 feet in
depth. Each will be charged with a separate canister of
dynamite, vulean, and rend-rock powder, and the simultan-
eous explosion will be effected by the current from a bat.
tery of 800 cells. About two pounds of powder are used to
one of dynamite, and the charges are inserted in the 172
piers of rock and in the roof supported thereby. It is esti.
mated that 80,000 cubic feet of broken rock will be left un.
der water, and this will have to be removed by dredging so
as 1o socure s channel 26 feet in depth, The total length of
tunnels, - galleries, etc., excavated, is 7,425:07 feet. The
amonnt thus far expended is §1,086,841.45.
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CHEAP COAL.

The breaking up of the coal combination and the conse:
quent throwing upon the market of half a million tuns of
coal is n welcome event. The whole conl trade of the East
has, for several years, been under the absolute control of &
monopoly which has signalized its sway by nnwaveringly
malntaining high prices, without regard to the demand
first, or the depressed condition of all business affairs, It is
characteristic of the patience of our people that no means
have been tried to mitigate this condition of things ; but now
that the orisis has come, it I8 like a gloam of sunlight
through the black shadows which have fallen across the
prosperity of the industrial world. When coal is once more
subjoct to the natural laws of trade, and not until then, will
its trafMo rest on & sound basis; and when this comes to pass,
then we may look for a revival in iron manufacture, and in
all the industries In which steam is used. Too many pecple
are undorgoing the effects of long existing business stagna-
tion not to watch eagerly for any sign, however faint, indi-
catlve of better times, and thereforsa the tion felt
and openly exprossed, at the collapse of the combination, is
undeniably great. One public salo of 500,000 tuns will not
affect the whole winter's trade, however, any more thsn
one cold day represonts the whole wintor's weather; but a3
mattors now appear, the present event Ix only s bogin y

lower prices,

The fall in rates at the late auction seem to have aston:
ishod ovory one, and none more than the cosl dealors
solves, The reduction from the combination sehedule |
August averages about $2.10 por tun, and average p

#3480 % Delaware & Hadson stove. The Viee-President
the Pennsylvania Coal Company assorts that it would

and prodiotions are froely hazarded that we shall soe still

ranged from $2.20 for Philadelphin & Reading chesnat 0 ;‘



the various. expenses of handling,
o and claims that a tun of coal costs
o the ayerage at the sale was but
ons, the operators say that either
. greatly reduced or they must sus-
- Miners’ strikes are feared, and altogother
the meoh are gloomy l'or both Inborers and owners,
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THE SCIENCE OF MECHANICAL MOVEMENTS,

b AT numerous treatises devoted to descriptions of
and discoveries, and discussions of the pro-
! oning by which they wero worked out. It has
lonx. t0o, been recognized that there is such a thing as scien-
tific invention, in which the mechanic, having definitely de-
termined the result which he wishes to attain, proceeds to
whieve it By u series of systematic steps. It is true that
the genius for making discoveries, with which some men
are endowed, gives them a great advantage over their fel-
lows; but it is equally true that genius, properly directed, is
far more certain of success than if it acts without & guide,
This is sufficient to account for the great interest which has
been taken in the matter by professional writers, and the
number of treatises relating to it that have been published.
Fow of these works, however, go farther than to show the
nature of inventions that have already been perfected, and
to give discussions of the motions that are produced. It is
a great advance when a writer offers to the public a method
which is cupable, not only of analyzing all existing mechan-
jcal moyements, but also of furnishing the outlines of any
movement that may be desired. This is the claim made by
Professor Reuleaux in his *“ Theorotizohe Kinematik,” awork
which has excited great interest in Germany, and has re-
cently been translated into English. Professor Renleaux’
method of analysis possesses the merit of great novelty,
and a description of its nature may be received with favor

by readers of an inventive turn of mind.

The reader who is familiar with analysis knows that the
discussion of an equation is a very thorough method of de-
termining all the conditions and variations of a given ques-
tion. The well known problem of the lights, which is to
be found in most elementary treatises in algebra, is a good
oxample of this kind; and still better illustrations will oc-
cur to the reader in the discussions of some of the equations
deduced in what is commonly known as analytical, but more
correctly a8 general, geometry. A somewhat similar plan is
adopted by Professor Reulenux in his Kinematik. All ideas
of force and time are disregarded in the consideration of a
mechanism, and he merely concerns himself with the mo-
tions that are produced. The geometrical methods of de-
termining changes of position are explained; and the nature
of simple mechanisms and the manner of compounding
them are fully illustrated. ‘This part of the work may be
compared with the introduction to the study of algebra,
in which the idea of generalization is first presented to the
student. Then the notation by which mechanisms are to be
represented is introduced. The system adopted, which is
entirely novel, cannot be properly explained in & limited
space, but some of its characteristics may be noted. The
different elements of a machine, such as screws, prisms, cyl-
inders, cones, etc., are indicated by appropriate letters, ac-
cented in such a manner as to show whether they are hol-
low or solid. Letters connected by a dotted line indicate that
the two elements are joined by a link, a comma shows con-
nection by contact, an underscoring of a dofted line stands
for a fixed link, an elastic link or spring is marked by a
wavy line over the dotted one, etc. The notation is by no
means complex, and can be mastered in a short time by any
one who is accustomed to the use of algebraic symbols. It
will be a surprise to many to find that the elementary parts
of mechanism are comparatively so few in number. The use
of the notation having been illustrated by numerous exam-
ples, properly graded, the author proceeds to the final ana-
lysis of mechanisms, or discussion of the expressions given
by the notation. This is, of course, the object of the whole
work, to which all that has preceded has been only prepar-
atory. The reader who has followed the description so far
cannot fail to see that the method seems to show the possi-
bility of a thorough analysis of any mechanism that can be
included in the notation. Those who feel an interest in ro-
tary engines (and few engineers have not designed at least
one of these muachines) will find that this class of machines
has been pretty thoroughly analyzed by Professor Reuleaux.
The work i8 by no means exhaustive in every field of me-
chanical movements, but is rather intended to furnish the
investigator an instrument which he can use in his own ex-
plorations. Even those who do not care to study the work
thoroughly can searcely fail to galn some useful ideas from
turning over the pages and inspecting the sketches of the
various movements shown.

SOME NEW LIGHT ON THE ORIGIN OF THE TRUFFLE,

The traffle is a species of underground fungus Inrgoly used
in French cookery to give s peculiar rich flavor to meats,
It comes principally from France, where it is always found
in oak or beech woods,snd can only be gathered through the
agency of the keen scent of dogs or pigs especially trained
to hunt for it. Both from the difficulty of obtaining the
fungus, and from the fact that it is a delicncy highly prized
by epieures, it brings in all markets u large price; and thus
truffle hunting huas long been a remunerative calling for the
Zrench and Italian peasantry. In appearancethe troffle is a
blackish mass, covered with protuberances and weighing
from an ounce to several pounds; when cut open it presents
& murbled appearance,and its reproductive portion (it is sex.
less) is found in the veinsin the ghape of minnts sacs which

Seieutific Jmervican,

neyer open,ench containing several spores, possessing spine-
Covored or honoycombed surfaces.

Numerous attempts hayve been made to cultivate these
fungl, but with little or no success, Rogarding their early
development, comparatively nothing has boeen known, and

punsion of chest to lncrmalng wmght In over 10,000 men of
all ages from 18 to 45 years, The men, when welghed and
mensured, were invariably naked,
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Still no practical method of cultivating the trufile is in ex-
istence; and since they are found completely isolated from Sl e e
anything which could produce them, we are left in the dark :I)l(m)dcr l10() Houx{«zlg ...... “% ﬁtg«lxl; :g:m J;,;;g(:
a8 to how they are originated, or at best with merely the and under 120. .. ... s it 3078 &
supposition that,at an early period of their development,they {33 ::3 :,‘:::1]3: 1‘43 """ ? 1?81 g;’;é‘:g ﬁ%ﬁ g%
are parasites of the tree roots, or the theory that, like oak | 140 snd under 180, .. .. 41 60512 34430 3402
galls, they are due to the stings of insects. This last con- [ 180 and over........... 6 6G9-333 35388 3833
jecture, however, arising from the fact that truffles are at- - 05 9. ;
tacked by dipterous insects, like other nitrogenons erypto- Joel i ot L i el
gams, has been refuted by the entomologists. ENGLISHMEN.

A very curious and recent experiment by M. Brefeld | Under 100 pounds...... 0 —_ — —
throws some new light on the subject, and may lead to the | 100 and under 120...... 56 64067 30808 3107
long sought method of cultivatlon. The penicillium glavcum {‘2’8 '““é “"‘}e‘; §'1g """ i’ég ‘é‘.;g%: ‘;23;!83 ?’.I,A’;
is the well known green mold which appears on bread and |{qq ::]“1 l‘:::jgr 130: SHE g 68'485 8:1'1;60 3380
eheesq, and which owes its name to the fact that, in freeair, | {80 and over. .......... 2 69-000 38:000 3500
it consists of chaplets of spores, in brush form, connected to = % 20. z
a stem or pedicle. The mocll)o of reproduction of this mold de- Loakand mesnol iaisl. o8 208 S (5 BAE Sl S e
pends on the medium in which it exists. Now, by placing IRISHMEN
the penicillium in & closed vessel with very little air, M. | Under 100 pounds...... 3 62667 30667  2-167
Brefeld has obtained nodules which, after being buried in | 100 and under 120...... 158 64533 31510 5215
moist sand, fructify with internal asci which do not open. }ig nng “ggﬁ: i'ég """ % gﬁ&g : %ig g,g;
That is to say, they are produced in & manner analogous 10| 160 and under 180...... 74 69270 337 333
truffles. The asci, we may explain here, are the little sacs | {80 and over........... 8§ 69000 36750 3250
in which the spores are contained, and are found in many = == 7o
complex forms of fungi, which build up & special organ Total and meanof total. 1417 66-580  33-119 3208
called the peridium to hold these sacs. GERMANS.

It will be seen from M. Brefeld’s discovery that he has | Under 100 pounds...... 3 63333 30000 2833
noted two forms of green mold, one aerial, or pericilfium, | 100 and under 120...... 168 64167 31357 3262
the other existing when partially deprived of air, or tubera- lig "‘g ““‘31” ll'g’) """ ?;g g‘z% g;gg; 322?;?
ceous. The truffie through its subterranean location is }60 ::d ::dee: 180 ... 104 68346 35192 3931
always in confined air,present besides in limited quantities, | 180 apd over........... 4 69000 36-000 3-500
and in that state is sexless. Now it remains to find its aerial Total and mean of total. 1,343 65985 33047 3931

form, to discover the peculiar penicillium, which placed
under the conditions noted will produce, for its nodule, a
truffle.

T D
——

IS BROTHER JONATHAN SO VERY SLIM !

In our examination of the newly published medical sta-
tistics of the Provost Marshal General’s Burean of the late
war, with regard to the relative hight of Ameriean men,we
had the pleasure of showing, the other day, that the native
born among our citizens and soldiers stood first in point of
stature ; while in every instance the foreign born exceeded
the stature accorded them in the statistics of the nations
they represented. We not only raise the tallest men, but
draw from foreign countries, by emigration, men of more
than average stature.

The artists are therefore quite right in always depicting
the typical American, Brother Jonathan, as very tall. But
they also make him very slim; and theorizing travelers
have never hesitated to give a reason for his being long-leg-
ged and lank. One blames the climate ; another, tobacco ;
another, bad cookery ; another, his excessive * push " and
eagerness in business; while the extra scientific Buchner
was sure that the continent was altogether unfavorable to
the European type of man, and would allow us no alterna-
tive but extermination or a speedy approximation to the In-
dian type. But is the average American really so slab-sided
and lean?

Lot us see what answer our statistics give. How do we
compare with other nations in girth and weight? As statis.
ties of mean woeight have but little value apart from meas.
uremnents of hight and girth, and age, we will first examine
the records with regard to the degree of maturity of the
soveral racial clements of our armies.

From the statistics gathered by the Sanitary Commission,
Gould found the mean age of 1,012,273 men of all nativi-
ties, mostly volunteors, to bo 25 years and 10 months, Asa
careful annlysis of statistics of physical development shows
that American born white men do not attain thelr full growth
until between thirty and thirty-five years of age, it Is obyl-
ous that the results obtained from these statistics will un-
dor rathor than over rate the average dimensions of Amerl-
can mon. It will be seen, too, from the following table of
men enlisted toward the close of the war, when the average
age of rocruits was highest, that, with the excoption of n
small number of Canadlan reeruits, the native born clement
of the army was the youngest,

Nutiviry Number. Mean Age
United States 106,080 200055 ye nrg
British Possossions 14,004 2452
England 10,103 QT8N -
Ireland. . dJ0.412 .37 216 «
Gormany. 00,048 314020 -

Unfortunately the instructions to enrolling surgeons did
not direct them to record the welght of the men examined.
Only the more energetic officers took the trouble to make
their work complete in this respect ; consequently the sta
tistics on this point are less full than could have been do-
sired. Still an idea of the relative bulk of the men of the
five principal nativities may be had from the following ta

bles, showing the relation of hight, girth of chest, an ex.

Taking into account the relative youth of the American
element of our armies, and the probable inferior age of the
Americans furnishing the foregoing measurements, their
slight inferiority in girth of chest is not at all remarkable.
It certainly does not indicate any excessive lankness in the
natives of this country.

Dr. Baxter has compiled a table exhibiting the mean re-
sults of a great number of sets of observations by various
authorities, Mostof them are too fragmentary to be of use
in this enquiry; but such as are complete as regards age,
hight, girth, and weight, we have brought together in the
following table: Though not sufficiently complete to warrant
any sweeping generalization in regard to Brother Jonathan's
physical qualities, it carries evidence enough at least to sat.
isfy one that the typical American is a fair specimen of hu-
manity, in bulk and weight, as well as in stature,

1 N I Y e
i |55[58 228
Nattvity. a3 £S5 lag ,;.:!g Authority, ete,
i c |28 R$3
. g= |22 |73
X |3 %S !
United States . 2001 6136 — 18" Coolidie : 1557 recrults,
|38 [#°00 84090 14750 Elldoft: 1,50 anmy of Potomac.,
TR (AT B8 1SS Gould: § N’\olunlocn
— |63-Rix 10|
0 6TN BN 1LWE P, \( G. nnnrvgu &ummlu
British Americal 2490 6706 X267 1@
England R | 1A (oolldn 360 U. S soldies,
WM &N —-m Dawson: 1LX0 clvﬂluu
06 |808 R P M. G."sB.:
Scotland Ato &5 61T — 14658 Beddoe: 1, lnchlllnund wkl!en
2500 (6830 ——1144'03 Forbes: -tndeo
18 o 45 67-07 /88 A ——IP. M.G.'sB: &ﬂ recrults,
Iroland 2650 (6659 5571218644 o3
2 €0 45— | — - 13788 Beddoe: 1, cu nculynn soldiers.
France 080 [68°54 506171400 Bernard : 80 Infantry of mni
B0 10 85743 10T A Al re *mru-l&
Germany N0 OB OIM ISP M G2 B recruits,

It will bo seen that the average American compares very
favorably with the best specimens of the race, the English
and the Scoteh, as regards bulk and weight. The most ex-
tensive series of observations on this head ever made in
Great Britain are those of Dr. Beddoe, who collected
measurements of over 17,000 civilinns and soldiers, between
twonty-three and fifty years of age. From these he caleu-
Iates the mean hight of Englishmen to be 5 feet B s Inch.
es, and that of Scotechmen 5 foot 74 inches. l"rom the
caroful measuremoent of one half a million men, little and
big, sick and well, by the Provost Marshal General's medical
staff, it appears that the average hight of the men of eight
of our Northern States excoeds 5 foot 8 inches,  In sixteen
States, the averago exceods that of the Scoteh ; and in one
State only (Conneoticut) does it fall so low as that of the
average Englishman,

In the matter of bulk,the comparison, as we huvo seon, is
not less favorable to Brother Jonathan, He Ix as heavy as
the heaviest evon in his youth : and the apparent slimness
of his immaturity, due to his superior hight, is fairly wade
up for by the timo ho reaches his full development,

ARTiviciaL TerTi—Mr, Merrick Bemis, of New Haven,
Conn,, desires us to state, that his patent (which we quoted
on page 106, volume XXXV, and which states that the
plates are intended to fit over natural teeth, and in which
thoe teeth are described asall molurs) covers the application

of the invention to all teoth,
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THE DETACBABLE FANDLE PARASOL AND UMBRELLA.

The snnexed engraving illustrates & novel, simple, and
useful fmprovement in this staple article of trade. Thein.
vention may be described either, firstly, as an improvement
on the common style of parasol or umbrella, where the han-
dle is at the ** right ” end of the stick, as seen in Figs. 1 and
IV; or, secondly, a8 an improvement on the walking-stick or
Alpine style of parasol, where the handle is at the “wrong”
end of the stick, as seen in Figs. 11 and IIL

The invention consists in making both ends of the stick
alike, and in providing a detachable handle, capable of fit-
ting on either of said ends: so that a Iady can adjust the
handlo at ploasure, on either end of the stick, as quickly,
and with as much easeo, as she could expand or close the

1,

The invention is, first, an improvement on the common
style of parasol or umbrella (Figs. I and IV) in respect that—
the handle being re-
versible — the im-
proved article com-
bines in itself the two
styles, namely, the
common and Alpine;
in short, the improv-
ed parasol can be ad-
justed to either of
the four different po-
sitions represented in
Figs. I, II, III, and
IV, Secondly, the in-
vention is an im-
provement on the
walking-stick or Al-
pine style of parasol
(Figs. II and III) in
respoct that it effect-
ually overcomes the
objections to the Al-
pine style, which are
these, namely, that
the lady must, when
desiring to hoid the
parasol  overhead,
take in the hand that
end of the stick
which had previous-
Iy been in contact
with the not-over-
clean sidewalk, thus
rendering the hand
or glove liable to be
soiled; and that, when
being so held over-
head, a substantial
hold for the hand is
not afforded. the par-
asol having to be held
by the slender stick
alone. A glance at the
engravings however,
will show that, in the
improved parasol,
these two objections
are effectually over-
come ; for the handle,
as it has been seen,
can readily be chang-
ed from one end of
the stick to the other.

Fig. VI shows a

plain handle, in sec-
tion, containiog an
end of & parasol stick,
and secured to the
stick by a bayonet
Joint. Figs. V and
VII are modifications
of the same, the han-
dle In Fig. V being
secured by a screw,
and in Fig. VII by a
spring-eatch. In Fig
VH the spring. a,
pressing sgainst the
end of the stick, ¢,
throws the tooth of
the catch into the
shallow groove in the stick and holds it in that position till
released by pressure of the thumb on the knob, 5. The
above methods of securing the handle, however, are shown
merely as a few of the many ways of doing %0, the Patent al-
lowing the haodle to be secured to the stick by any suitable
fastening device,

Regurded, then, as an improvement on the common style,
or as an improvement on the Alpine style of parnsol, the in
vention presents the following merits and advantages—it
combines, in one article, the common and the Alpine styles
it effoctually overcomes the objections tothe Alpine parasol;

THE

and, farther, it allows a lady, when choosing a parasol, to
seloct also & handle 1o her taste, which ean be furnished of
the pecessary gage. The invention is simple and effective;
and, wo are informed, the improved articlo can be manufae
tured at & price Lo compete with the unimproved article. Weo
thiok the invention a practical one, and we augur for It
much and lasting success.

Lotters Patent for this lnvention were issued jointly to

DETACHABLE HANDLE PARASOL

Scientific Jmerican.

Messrs. George Yule, and William M. Henderson, of Penn.
sylvania, on the 24th November, 1874,

For information as to rights, licenses to manufacture,
ote., address, by letter, Mr. George Yule, care of The Hen.
derson Co., 258 South Third Street, Philadelphis, Penn,

-
>

Why Not?
*(Can any one give & sensible reason why a person who
devises a new and patentable idean should not secure a pat.
ent upon it? I have ransacked the entire field of opposition

withe ut discovering a single reason that cannot be demol.
ished by one whisk of the horse tail of common sense. Grant.
ing that all patents are not profitable, we must acknowledge
that the expense of obtaining them, especially in the Uni-
ted States, is quite moderate, and that the chance of realizing
from a patent is always worth the amount it costs to secure
it; and I might state, as a rule, that the exclusive monopoly
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of any invention for seventeen years (the term for which
patents are lssued) is worth the price of a patent whatever
may be its character, unless it is based upon a foolish or in.
correct theory, or is practically inoperative. 1do not intend
by this statement to be understood that every such patent
will yield a fortune, or even an independence for Its owner,
but that as an investment of %0 much money it cannot be re-
garded asn bad investment. Apathy, or rather s fallure to
propoerly put the patented article upon the market, and ex-

| sgperated ideas of its value, which lead to exorbitant de-

mands from any one who might desire to purchase, are the

| principal causes of inventors failing te realize from their

patonts.  Many patentees profer to let their patents le un

introduced rathor than dispose of them at sensible prices,
when often these figures would yiold & fair profit. Many a
good patent is buried and forgotten until It runs out, and
then some one, more sensible In such mattors,as likely as not
picks up the idea, manufactures the article, puts It upon
the market, and grows wealthy upon the profits. Again,

AND SUN UMBRELLA.

[SEPTEMBER 16, 1876,

- - s
how often is it that wo run across persons who regret that
they did not secure patents upon their inventions or digeqy
erios when they first made them,  Many an originator of an
idea has failed to secure himself by a patent whon he mighy
have dono so, and has seen his ideas appropriasted, and the
invented device finally bocome a standard article of com.
morco and trade.
spends the balance of his life in useloss regrets that b
missed n chance for securing & competence nnd probably &
fortune. It was a neglocted opportunity not only to ',Am’m,
rich but to enroll his name among the list of men of genins
A few such instances as these are necessary and valuable to
point & moral to our tale. Their experience is a living ex-
ample to other inventors, and is one of the strongest argu-
ments to support our ‘ Why Not ¥’

““ Again, leaving profit entirely out of the question, s pat.
ent i & national record of the genius of the people, and

As likely as not, the dilatory individaa]

every man who eag
do 'llOuld be
proud to have his
name placed upon
the record. I it not
a fact that we feel
glow of pride when
we run across the
name of some ances-
tor among the names
of patentees in the
patent record? We
at once feel that we
have inherited the
national Yankee
characteristic of an
American, and we
grow tenderer and
more  sympathetic
with our next door
neighbor who has
been spending all his
time and money for
years in a vain en-
deavor to invent a
perpetual motion ma-
chine. Itisthe only
chance a grest many
of us have to send
our names down to
posterity linked with
a noble and public
ambition to help our
selves and the world
along. If the inven-
tion does not promise
to bo speedily remu-
perative when it is
made, it should be
patented  neverthe-
less, as we do not
know how soon the
necessity way arise
that will call forsuch
a device. Most of
the devices which
the originators failed
to patent and which
afterwards went into
‘oncrll use have jui
such » history.

** Many people are
s0 constituted that
they never pay out
a dollar unless they
Roo an W
prospect of two dol-
lars Mng “t“r‘d
for it. Such persous
will most generally
mixs the main chance

0y

ure
their folly ever af-
torwards, 1 there
fore ask ls“na 'h’
not patent your in-
vontlons? And [am
sure every sensible
porson  will reply
“why not 1* "—Mining and Scientific Pres.

Errata. ’
Messrs. 8. C. Forsaith & Co., Manchester, N. H., desire
us 1o correct an error in tho description of their hand fire
engine, published on page 127 of our current volume, by
stating that four men, instead of fourteen, were able to
throw a half inch stream 180 feet, instead of 150 feet, a8
printed on the page referred to.  The initials of the patenteo,
Mr. Hall, are J. M., not A. M,
Mesars. J. A. Fay & Co.'s planer, matcher, and beader, i
lustrated oo page 147, current volume, was entitled, by #
typographical error, a planer, matchor, and bender.

-

Tue valuo of the Contennial buildings is put at §5,40, -
000, and of their contents, $104,820,840, A large portion of
the exhibits, which are not taken into sccount, are not of in-
trinsic value, though probably they could not be parchased
for all that the rest ef the exhibition is worth.
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#liding them back upon a proper boaring surface in the gate

composed of two cast iron brackets, a transverse slotted

~ SEPTEMBER 16, 1876.]

HANGINGS FOR SLIDING AND SWINGING GATES.
The invention herewith illustrated is an improved attach.
mont, or iron, for that class of gates which are opened by

post until a balanced position is reached, and then swinging
them round upon the bearing as & conter. The device i

swivel, and a bearing wheel, all as shown more cloarly in
Fig, 8. The brackets, A, are provided with projections hay-
ng sultable bearing openings for the iron which revolves
therein, The projecting portion of the brackets, it will be
observed, oxtends in & dingonal direction from the face of
the post.  The bearings aro thus adapted to permit the iron
held thereby to lie parallel to the side or face of the post,
as may be desired. Thoswivel iron, B, consisting of a cast.
ing provided at each cnd with bearing studs, rests in the
bearing openings of the brackets and turnsg therein. The
bearing wheel, C, the ciroumference of which is less than
the inner circumference of the circular opening in the
swivel, is provided with journals which rest upon bearings
at the bottom of the vertical slots,

The gate, Fig. 1, is constructed as desired, and one of its
bars is held in the slot, passing through the swivel iron and
resting upon the bearing wheel. The operation of the gate
is similar to others of its class already noted. It is closed,
of course, by the opposite movement. Some of the advan-
tages claimed for the described construction are as follows:
By constructing the iron with the large circular opening and
vertical slots, the bearing wheel may be readily inserted in
its place and be securely held there withont the necessity of
drilling journal holes or inserting pins. The extended bear-
ing surface, also furnished by this form of casting, serves
to hold the gate bar always in line with the bearing wheel,
go that the tendency to cramp or pinch when the gate islon-
gitudinally moved is avoided. The attachment as a whole
is strong, durable, and simple in its construction, it being
complete and ready for use when cast, without drilling or
finishing of any kind, so that it can be made at a small cost.

We are informed that farm gates put up with this device
need no bolting nor bracing; and as they rest with each
end squarely on the gato posts, they will neither warp nor
gag. They can be raised up so that sheep or hogs can pass
under them, The gate muy also be placed on the side of a
steep bank or over snow drifts,

This invention was patented July 25, 1876, by Elias Shop-
bell, of KFloris, lown, by addressing whom further particu-

Jars may be obtained,
—— g r————

Counl Dust nx Fuol,

The use of dust and pew conl has been thoroughly tried at
the Ocean Mills, Newburyport, Mass,, for the past year and
a half, with the following result: For years thoy have kept
an actusl account with scales of every barrow of coal
wheeled into the fireroom,and the average weekly consump

tion shows forty tuns of broken conl on 18,000 1bs, of cloth,

nversgo costing $7 por tun, or $280 per weol, which makes
the cost of fuel per pound of cloth over 14 cents; under the
present arrangoment, the weekly consumption is only thirty-
six tuns of pes and dust on 20,000 by, of cloth, costing
$3 00 per tun, or $126 per week, which malkes the cost of
fuel per pound of cloth less than six mills, showing n sav-
ing of nearly one cont por pound, This mill is run entirely
by stewm, and the cost of one and o half conts per pound in
burning large conl does not vary from the cost of other
mills in the same vicinity. Beyond the saving of fuel, the
fire 18 much essler on the bollers, brickwork, nnd fronts of
furnaces, no ropairs having been made on any of the above
since the arrangement was put in; and the grates are as per

foot a8 new. This one item nlmost pays the expensos of

Scientific dmericun,
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firomen, and the engineer has the steam under entire con-
trol,  Again, If steam is drawn down rapidly, as In dye
works, it ean be brought up again in a quarter of the time,
The want of market for dust, heretofore, has caused its
bolng dumped off on to the dirt piles at the mines at o
much groator cost than if loaded into cars; and the aceumu-
Iation at the shipping ports has been of such inconvenience
that thousands upon thousands of tuns have been domped
under the docks to got rid of it, Much of the pen conl has
bosn thrown, also, upon the dirt piles, all of which will
now be earefully saved, and shipped to market, the present
arrangemeont developing more steam from one tun than we
got from the same quantity of any larger sized coal.— Bos-
ton Transeript.

Ol

Action of Impure Haln Water on Lead Plpes,

In a paper lately read before the American Chemical So-
cloty, Professor Paul Schweitzer says: The Ilaboratory of
the University of Missouri is supplied with rain water,
‘which collects in o tank in the upper part of the Scientific
Building,and s carried to the working tables of the students
by lead pipes, which are furnished by brass stopcocks, In
using this water for ordinary analytical work, as, for in-
stance, saturating it with sulph-hydric acid, it was soon
found to be unfit for such purposes, on account of the quan-
tity of metals it had dissolved, after standing in the pipes
only a ghort time, Itis a well known fact that pure water
attacks lond much faster than water containing a certain
quantity of mineral salts, and this seems to be also the case
with rain water, which containg invariably ammonia, nitrous
and nitric acid : some sulphuric acid was also found in this
water, derived from the smoke and cinders which fall on
the roof of the building from the coal fires that heat the
rooms. The following quantities of metals were found in
one United States gallon,231 cubicinches,of the filtered wa-
ter, that had stood in the pipes for one month: 1'079 grains
metallic zino, 0:5637 grains metallic iron, 2:503 grains metal-
lic lead, 0°082 grains metallic copper, 0:049 grains metallic
arsenic. Total, 4'250 grains.

Arsenie, copper, and probably iron, are derived from the
lead pipe, manufactured from an inferior guality of lead,
and zinc from the lining of the tank. Insupplying private
houses or institutions with water through a system of pipes,
care should be taken to find out whether the water to be
supplied be pure or not: in the former case, and when rain
water is the source of supply, as it is in many sections of
our State, 1ead pipes should be discarded, and tin-lined lead
pipes substituted for them.

A MARINE SAFE.

Fow of the great ocean steamers now leave our ports with-
out carrying large amounts of bullion and specie. In case
of the wreck of the vessel, this precious freight is likewise
lost, since its weight and that of the heavy safes in which
it is inclosed necessarily carry it to the bottom when the
ship breaks up. Sometimes, and of course only when the
disaster occurs in comparatively shoal water, a buoy is at-
tached to the safe, and the latter, if time permits, is thrown
overboard. The location of the buoy then marks that of the
sunken safe, and it is not difficult to regain the latter.

A much better plan than this, and one that is well worth
the attention of ship owners, insurance companies, and oth.
ers, has lately been patented through the Scientific Ameri.

can Patent Agency (August 1, 1876) by Mr. J. L. Gouley, of
New Orleans, La. This inventor proposes to make the safe
itself & buoy, in the manner exhibited in the annexed engra-

ings, A ls a sheet copper vessel, the lower part of which,

the arrangement, The labor is not near as hard on the

B, in covered with rubber so as to resist the shock of being
tossod on broakers, Inside the vessel, A, are a number of

—_—

compartments, those marked C? being hermetically sealed
and containing only air, while the conter one, (2, Is designed
for the recoption of troasure. There are Ltwo covers  one
for the conter compartment, the other for the maln vesssl,
s whown, the Intter belng provided with sultable locks. It
is Intended to mark the safe conspicuously with the name
of the owners, and then, in case of wrock, throw it over
bonrd, so that, if not washed ashore, it s cortain to be
picked up st some time.

a4 O
THE ACME AUTOMATIC DRAFT REGULATOR.

We illustrate herewith a novel and ingenious device for
regulating the draft of o fire, snd which also Is claimed to
obvinte the danger arising from overheated flues. Genoral-
ly, sll smoke pipes aro provided with a common close dam.
per for reguluting the draft. When this damper is closed,
or partially #o, the combustion is slow and imperfect, the
gusos nccumulate, and when there s not a free exit they be-
come forced Into the rooms, The common damper likewise

requires frequent manipulation by hand, to suit ciroum-
stances, while the present device does not at any time retard
the free exit of smoke and gases, but allows them to pass
into the flue as they are generated; it likewise is solf-ncting
in its operation o far a8 not to require frequent adjusting
and 80 a8 always to permit the necessary amount of draft for
the proper combustion of the fuel.

A is a cast iron collar that fits on the smoke pipe, with
double open and shut valves. B is a small cast iron boiler
without joints, suspended within the pipe in such & manner
and of such shape as not to impede the passage of smoke or
gases. C is a siphon pipe, leading from the bottom of the
boiler to the exterior lever arm, D. This lever, D, isa con-
tinuation of the siphon pipe, weighted at one end with the
weight, E; at the other end it carries the metal receivers, F.
It is connected as shown with the valves in the collar, A,

The action is as follows: With a moderate amount of heat
passing up the chimney, the water in the boiler remains at
or near the boiling point, and the valves remain closed; but
ns soon as the volume of heat is materially increased, steam
is genorated, which forces a portion of the water through
the siphon pipe into the lower metal receiver. The latter
then partially overcomes the weighted end and the disk de-
scends, partly opening the air valves in the smoke pipe, ad-
mitting a current of cold air which serves to reduce the force
of the draft in like proportion, Any further increase in the
volume of heat passing into the smoke pipe will likewise
increase the steam pressure, forcing a greater weight of wa.
tor into the receivers and opening the air valves wider and
reducing the force of the draft to its lowest point necessary
for combustion. As soon as the fire is checked and the smoke
pipe cools, the water gradually returns to the boiler, revers-
ing the action ; and the draftis gradually increased until the
process is again repeated, Thus the fire itself is the agent
for regulating its own draft.

There is claimed to be no danger of explosion, for, as state
the manufacturers, were the boiler to become red hot, the
water would be forced out of itinto the receivers, and cannot
roturn again until it has cooled, Though the air yalves are
solf-rogulating, and are aoted upon by the force of combus-
tion, they can be manipulated by hand if desired, by simply
sliding the weight on the arm of the lever, which will open
or cloge the valves, as may be desaired.

Thoe device can bo readily applied to any stove or furnace,
where the smoke pipe is over five inoches diameter, either on
n vertionl or horlzontal pipe. Patented October 11, 1875,
For further partioulars address the 8. J, Gold Heater Com-
pany, 93 Liborty street, Now York city,

—

Jolnt Stock Maternity,

A Waolsh correspondent la to Nature an intoresting in-
stance of a joinv stook concern in the poultry yard: Two
hens sat on, or by, one nest, and thus botweon them hatehed
one chick, They have since, for some weeks, been parad-
ing tho yard, each clucking and manifesting all the anxie-
ty and caro of a true mother over this one. The hens

nover quarrol, or show the least appearance of jeslousy or
rivalry.”




_ motor, I8 & problem, requiring for solution something more
than a mere modification of existing devices, has been appa-
rently . The first weaver pushed or throw the
shuttle the warp with his hands. Kay connected pick-

ersor hammers at the end of the shuttle race with a cord along

the front of the loom, and attached to the middle of the
cord a handle or ** pieking peg ;" and this the woaver jerked
in one direction or the other, causing the pickers to strike
the shuttle and drive it through from side to side. In the
power loom, the pickers are operated by proper mechanism;
but the principle on which they work remains precisely the
same, The shuttle, in fact, bocomes a mere projectile, en-
tirely out of the control of the weaver during its passage
across the warp. The disadvantages pertaining to this

t are so many and so great that the mere reca-
pitulation of them is sufficient to excite the decpest surprise
that, for a hundred and thirty years after the device was in-
vented, during an age of progress more rapid than the world
has ever before known, the skill and genius of mankind
were baflled in every attempt toward reaching the radical
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chine it is best adapted. A double weft is thus lald in the
warp, This is useful for ingrain carpets, but not available,
for obvious reasons, for other fabrics. Another and some
what similar plan includes two hook arms and no shuttle,
One arm carries the bight of the weftinto the warp for half
the distance and delivers it to the other arm, which extends
in slmilar manner from the opposite side. Still another in.
gonfous inventor unsuccessfully attempted to draw the shat.
tle through by maguets moved above and below the sheds,
but the shuttle persistently attached itself to the noarest
lodestone, and refused to proceed farther without destroy
fng the warp threads in front of it. A device succossful
for short throws, not exceeding five inches or thereabouts,
in n rack and pinion under the shuttle earrior, This Iy now
employed in woaving ribbons and other narrow goods, and
may be seen on the looms engaged in weaving bookmarks
at the Centennial. One more invention is also worthy of
notice here, though it failed, and is obviously of no prac.
tieal value. It was positive, howover, innsmuch as a cam

travoled under movable needles, and these, rising through
the warp in roar of the shuttle, surely but very slowly
pushed the latter through.

The above will serve to convey to the reader some gonoral

change so obviously and imperatively domanded. And it is
necessary to consider these disadvantages for a proper ap-
preciation of the invention to which this ar-
ticle is devoted.

DISADVANTAGES OF THE FLY SHUTTLE.

The ordinary shuttle being a mere bosat-
shaped implement, it slides over the warp
thread on its slightly convex bottom. It is
obvious that, when hurled as it is with light-
ning rapidity, the friction on the thread must
be excessive. This is in fact the case, and

idea of the difficalties existing in the Joom, as well as of
what others have done to remove them, at the period when

[SepTEMBER 16, 1876,

this chief feature of his invention a wealth of novel moye.

ments and mechanical combinations, which are also waly
worthy of notice. Everything is positive; and when we stats
that camsare abolished and the erank everywhere sabstity.
ted, we perhaps sum up all in the fewest words,

The two diagrams, Figs, 8 and 4, will serve to convey
an iden of two of the most Important devices out of several for
offecting similar purposes, It in necessary in many cases o
produce a dwell or period of rest, either in the shuttle of
the lay. In the one case the shuttle stops sufficiently long

at the end of its run to allow of the lay being beaten ; in the
other, the Iny delays its beat sufficiently for the shuttle 1o
mnke its journey. The dwell in the lay is necesuary iy
making heavy goods, In all canes it is o great desideratym
to have the motion of the shuttle swiftest midway in ity
course, and gentle at the ends; and one way in which this iy
accomplished is shown in Fig. 8, where A i3 a erank digk,
from which motion is imparted by & connecting rod, B, to s
sliding block In the slotted vibrating arm, C. Dis & link
attached to the sliding block and pivoted to the frame,
Arm O, earries, as shiown, the wheel, actuates the shuttle
band, and is itself rotated by a rack and pinion device, clear.
Iy represented. When the crank disk starts from the posi-
tion exhibited (the shuttle being st the end of the race),
the sliding block is at the upper end of the slot in arm, C,
Hence the arm, and consequently the shut-
tle, iy given very slow motion. But as one
end of the connecting rod is earried up the
disk, its other end causes the sliding block to
descend to the arm, the wheel on the outer
extremity of which, therefore, constantly re.
ceives an accelerated motion, which is most
rapid when the shattle is midway in its course,
and gradually in the same manner decreases

the result is frequent breakage of the warp
and constant injury to the flaments of such
delicate fabrics ss silk, cambric, etc., so that
a limit is speedily reached, in point of fine-
ness of the goods made, beyond which the fiy
shuttle is practically useless. Similarly there
is alimit in the width of the fabric, or, in

other words, the distance the shuttle can be
thrown. The wider the warp, the more dif-
ficult it is to pick, since, while it is harder
to impel the shuttle, it is likewise harder to
check its high momentum and reverse its mo-
tion. A still greater obstacle to the produe-
tion of perfect fabrics is the variable nature
of the force by which the shuttle is projee-
ted. A certain speed of the mechanism be-
ing just sufficient to make the throw, an in.
crease in velocity may result in causing
the shuttle to rebound, thus slackening the weft, or even
leaving a bight in it. Agasin, if the speed be reduced
only five per cent, the shuttle may fail to complete its
journey, The least evil consequent is that some of the
threads are tight, while others lie loose; and when the
completed fabric is woven, the former take the strain, giving
way first; and the material, as is commonly the case with
poor and cheap silk, ** cockles,” and speedily becomes value-
less, The greater evil is a *““smash,” which must oceur
where the shuttle eithor rebounds into the sheds or fails to
pass through them. It then is struck by the lay, the deli-
cate dents of the reed are bent or broken, and the threads
of the warp in the vicinity are destroyed. Hours may be
required to repair the damage; but even then, the loom
overseer has no assurance but that, before the machine can
mauke half a dozen strokes, the same accident may re-occur
nnd necessitate the same outlay in time and expense. In
making fine goods the bending of the dents is practically
Irroparable ; and to continue weaving the piece with the
reed injured, however slightly, is to produce a fabric with a
slackly woven streak in it,

Again, the character of the selvedge of certain goods is
one of the criterions by which the quality of the article is
determined. To make a perfect selvedge, however, a very
dolicate adjustment in required to draw the thread of the
woft firmly up agalnst the exterior threads of the warp
opposite the shuttle, after the latter, having completed its
flight, comes to rest just prior to the beat of the lay. This
adjustment is exceedingly difficult to attain; and where it
fuils, the quality of the goods is again injured,

Lautly, the fly shuttle is & source of no inconsiderable
danger, Guards have been devised for keeping itin place,
and great ingenulty has been expended in the means for
checking and. reversing its motion. But it is obvious that
the picker rarely strikes it so as to propel it in identically
the same line, and that slight variations must constantly oc.
cur, Krom thess and other causes, detormining, perhaps, a
fallure of the safeguards, the shuttle has often been known
to leave the loom and seriously to injure the operatives, It
was only recently that we learned of a case where an unfor-
tunate mill girl was struck in the eye and totally blinded,
and there have been instances where the sharp pointed pro-
Joctile has inflicted fatal wounds.

IMPROVEMENTS IN PICKING,

To remedy all these defects, there have been but few of-
forts. The air pump pick was an attempt to drive the shut-
tle by compressed air, forced into a cylinder, the two long
piston rods of which gave motion to the drivers, which im-
pelled the shuttle. This wasa failure. Another and more
succossfal device includes a long needle or arm, which car.
ries the shuttle through the warp, then is withdrawn until
the lay is beaten, and finally is returned to catch the shuttle
and draw it back. This may be seen at the Centennial Ex.

THE POSITIVE MOTION SHUTTLE.

Mr.James Lyall began the study which led to his remarka-
ble invention

THE POSITIVE MOTION SHUTTLE.

We now proceed to the explanation of that device, the
essential features of which are represented in Fig. 2, where
the shuttle is shown resting on its carriage, 0. Motion is
given to the carriage and through it to the shuttle by means
of a stout band, u, which passes over grooved pulleys fixed
to the ends of the lay and communicating with a single large
pulley underneath the loom, to which, by special mechanism
hereafter to be described, the proper movement is imparted.
The wheels, 2, of the carrisge are pivoted to the ends of
short horizontal arms; the wheels, 3, are simply journaled
in the carringe. The weight of the latter, therefore, rests
on the pivots of wheels, 3; and a8 these rest on the tops of
wheels, 2, it follows thet they must receive a counter mo-
tion in the direction of the arrows marked on them, exactly
equal to the motion of wheels, 2, which is likewise equal to
the motion of the carriage along the racewsay, {. Now sup-
pose a sheet of parallel threads to be stretched above this
carriage and beneath the shuttle, p. The only points where
these threads will be in contact with carriage and shuttle
are obviously between the wheels, 3, of the former, and
wheels, 4, of the latter. If we move the carriage so that the
wheels, 2, revolve to the left, wheels, 3, will rotate to the
right; and supposing the shuttle removed, it is clear that,
while the threads are successively raised as wheels, 8, pass
under them, the rotation of said wheels precludes any later-
al movement on their part. It is easy to see that the laying
of the shuttle in place above the carriage will in no wise
affect this result, because the wheels, 3, rotate the wheels,
4, at precisely the same speed; so that the successive threads,
for the insppreciable instant of time during which they are
between shuttle and carriage, sustain no disarrangement
from their normal position beyond the very slight eleva-
tion, a small fraction of an inch, caused by wheels, 8. This
clearly imposes no strain, while a moment’s consideration
of the mechanics of the deviee will show that friction on
the threads is practically nothing, being applied at the mere
line formed at the place of contact of two rolling bodies,
and this never twice at the same points considered in hori-
zontal succession from thread to thread, becauso the sheds
are constantly alternating and constantly being moved bodi-
ly away as the weaving progresses.  The wheels, 5, do not
engage with the wheels, 4, but roll along the under surface
of a beveled rail, holding the shuttle down to its work. The
shuttle is dovetail in section, and, when in place with its
carringe, can only be removed by drawing it out at the end
of the lay,
THE LOOM MECIHANISM,

The ingenuity and beauty of the device above described
alone would be amply sufficient to secure prompt recognition

position, spplied to & carpet loom, for which class of ma.

of its surpassing value; but the inventor has grouped about

until the pick is made. The shuttle is never
returned until the lay is got home; so that
on matter what the position of the shuttle is
to the race when the loom is stopped, on
starting again the first thing done is to draw
it out of the way of the lay.

Dwell in the lay, an obyious necessity
when the shuttle, in weaving wide fabries,
has to travel a very long distance, is obtained
by the device shown in Fig. 4. A isa slot-
ted pulley wheel, in the slot of which isa
sliding block, to which is attached the crank
of the shaft, B, which imparts motion to the
lay. The crank wrist is eccentric to the pul-
ley; and as the latter revolves, it moves m.-
dially in the slot. Consequently when near.
estthe center it imparts an extremely slow
or no motion to the shaft B, and a quick
movement when it has traveled out toward the circumfer-
ence. :

THE EXHIBIT AT THE CENTENSIAL.

Without dwelling further upon the general features of
the invention, we may pass to some of its practical spplica.
tions as exhibited in the magnificent display made by Messrs
J. & W. Lyall at the Centennial. Thefive great looms (taken
from the factory in West 23d street, New York city) are lo-
cated in a commanding position in Machinery Hall, and are
represented in the superb engraving which occupies our in-
itial page. These we shall consider briefly in their order,
pointing out their several merits and capabilities. To the
left of the enclosed space is seen the largest loom in the
world, a physical embodiment of the fact, which the
reader has doubtless, ere this, divined, that the width of fab-
ric which can be woven by the Lyall loom is unlimited.
Weaving wide fabrics, such as oilcloth foundations, by the
hand loom hitherto has been a most arduous undertaking;
three men were required, one at each end, to drive the shut-
tle with heavy hammers, a third to stand between them and
aid them in beating the lay. It was labor of the severest
sort, and those engaged in it became prematurely old. Con-
trast this with the colossal machine which scarcely requires
the attention of the single young girl in front of it. Imag:
ine a fabric woven 8 yards wide and 40 yards long in ten
hours, 820 square yards of cloth in a single day. Ten
such looms could make enough material to cover the enor
mous area of Machinery Hall in less than three weeks.
The huge shuttle travels 81 feet atevery throw, and its jour:
ney is completed 85 times in a minute. No need of & me-
chanical counter for the machine itself at the Exposition.

great loom is made in two yard sections, In other words,
the lay is really beaten up in four at once. This
gives all the strength of fabric which would be imparted
by four narrow looms placed side by side. The back
are sections of 1 yard each, so that they can bo made on an
ordinary machine. In the loom they are united in
one by male and female clutches. Thero is a dwell, of
course, in the lay to accommodate the shuttle.
No one can witness the operation of this great
nor indeed of any of the others below described, witho
being impressed with the ease and grace with which
shuttle operates. There Is no breaking of the yarn,
stant stopping for repairs, but perfect smoothness in
motion. We can readily believe the \
ment that the loom will weave s
stand its own weight, or filaments |
delicacy and fineness. Huge looms |
Centennial are now weaving all tk
that is made in the United States,




| ,tphbﬂo from Scotland, where It was man-
actured by the laborious method already described.
h MMMI. representod in our engraving on the
I 0 enclosure opposite to the groat loom, are, first,
o bag loom, in the foreground ; second, & ten quarter cot
loom ; and third, a heavy jute carpet loom—three admi-

~rable oxemplifieations of the wonderful cnpabilition of the
invention,

THE BAG LOOM

'um four soamless bags with one mechanism, There

are four shuttles connected by rods in the single raceway ;

~and they are caused to travel so that each, in passing to ono
- 8ide or the other, fills the place formorly occupied by ity

neighbor, The bottom of the bag is closed in the loom, so
that, as the bags are woven, it is merely necessary to cat

them apart. The weaver is, besides, enabled to examine

‘both sides of her work, and thus the holes and defects in the
‘under sides of the bags, whichin some other looms cannot
‘bs examined, are avoided, and a perfect fabric produced.
The mnchine travels at the rate of about 120 picks per
‘minute, and in construction it is mechanically beautiful.
‘That it must eventually supersede other methods of bag
‘weaving seems to us merely a question of time.
THE CARPET LOOM,

in the distance. has a large cop in its shuttle to make heavy
‘jute striped carpet. Its running is the perfection of ease.
It makes 110 picks per minute, or about 100 yards of carpet-
ing per day.
THE TEN QUARTER COTTON LOOM

isexhibited at the Exposition weaving unbleached sheeting
for the well known New York Mills, of Utica, N. Y. The
fubric produced is pronounced by competent judges to be
unexcelled in point of fineness and level. One girl can at-
tend three machines with ease. The speed is about 04
picks per minute. In this loom are embodied some most
ingenious new mechanical devices,in the shape of compound
It off motion, variable dwell crank, thin place protector,
etc. It is u piece of mechanism well worthy of study in its
every part,’ and its value may be estimated from the fact
that the type which it represents has been adopted by the
leading mills of the country, those above named and the
‘Wamsutta Mills, of New Bedford, Mass., and many others.

We leave for the last the description of a machine which,
were all we have already alluded to blotted out of existence,
would still be sufficient to ensure for its inventor a world-
wide fame. Werefer to

THE CORSET LOOM,

represented in the center of the illustration. It is a mar
velous combination of the positive motion and power loom
with the Jageuard apparatus, an embodiment of the three
greatest inventions ever made in the weaver’s art. Four
wobs of corset are woven at once, in perfect form, all pre-
cisely similar and yet possessing every gore, every gussot,
every welt formerly lnboriously put in by hand work. Five
corsets per day was the extent of the labor of the German
weaver ; this wonderful invention makes eighty-four
in infinitely superior manner in the same period of time,
The Jucquard cards govern the quantity of warp to be kept
in action, 8o that,when for instance the parts which fitabout
the protruding portions of the body are to be made, only a
certain portion of the warp is kept in play,and through this
only the weft passes. As the shuttle then does not pass
through the whole warp, but over a portion of it, it wonld
necessarily seem that o slack loop of weft, corresponding to
that portion in length, would be left. Thisis provided for
by a let.off device in the shuttle, so that the thread, pass-
ing to and fro (after leaving the bobbin)several times between
extended leaf springs,in always held taut,and thus only the
exact amount required for the pick is allowed to escape.

This machine lies at the foundation of a great industry
which las already achioved n fair footing,

THE POSITIVE ADVANTAGES OF TIHE FOSITIVE LOOM.

Thus far we have indicated the immense value of the
Lyall loom principally negatively,by showing wherein older
devices have failed ; it romains now to sum up,in brief
terms the advantages which tho invention secures, and theso
are: First, the abolition of the picking sticks; second,u posi.
tive motion to the shuttle from any point In its course;
third, the unlimited width of the fabric which may be woven ;
fourth, the unlimited variety of fabrics which may bo pro
duced, from the finest silk to the heaviest carpet, from jute
oil cloth foundation to exquisite woven embrolderies ; fifth,
the almost total absence of wear, through the small motion
of the resd which thus wears but 1ittle on the warps, through
the small opening of the heddles whioh thus offer loss strain
on the same, throngh the absence of friction of the shuttle
on the yarns, and the non-subjection of the weft to sud
den pulls on starting; and sixth, the extremely small
amount of power rmlu\rml to  operato the looms. Wae
saw the luoge 8 yard machine, driven by o 3§ Inch
belt, and ecasily worked by Liand power exerted on the gonr
ing. We were told that it required but half a horse power
for its operation. We saw, furthermoro, that, as the grout
engine at the Exhibition slckened and stopped at noon, the
looms continued weaving until thelr momontum gradually
succumbod

Weo ean add no better conclusion than by ropeating the

opinion we expressed rogarding the Invention shortly wf.
tor its first appearance: It i to the loom what the lnk
motlon Is to locomotive engineering, or the compnsy to
navigation, It substitutes certainty for uncertain'y, and

thus lays the foundations for future development in the tox
tile arts hitherto unattainable,  Radieal in its charactor, it
way be compared to the Inyention which placed the eye of
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the sewing machine needle at the point; and like that in-
vention, it will in its proper field be likely to produce resulis
impossible at present to estimate at their true value.” Bold
prodictions, many pronounced these when we uttered them;
but that they are fulfilled even in greater messure than we
anticipated, the whole weaving industry of the country will
bear us witness. That there has been no corresponding ad-
vance in weaving since the application of power to the loom
may confidently bo asserted ; that within late years no in.
vontion in any field has exceeded this in importance and
value to humanity is likewise truth. It will pass to poster-
ity as one of the great trinmphs of American inventive ge-
nius, as the peer of the grand accomplishments of Watt
and of Arkwright, of Whitney and of Jacquard.

Correspondence.

The Welght of a Body in a Hollow Sphere.
Tothe Editor of the Scientific American:

Your correspondent, whose communication appears on
page 84, seems surprised to find that the “body in a
hollow sphere doctrine ” is endorsed by Professor Young
He will probably, upon inquiry, find that not only Professor
Young, but every professor of standing in the scientific
world endorses it, and none have ever repudiated it. It was
first demonstrated by Sir Isaac Newton, and mathematical
demonstrations are not easily set aside,

Let A represent the hol-
low sphere, and B the body
placed within, say half
way between the center
and one side. Then let ¢
represent a certain portion
of the mass of the shell,
which of course attracts B
in that direction, and let &
be the mass which is oppo-
site to @, and attracts it in
the otherdirection. Lete
represent the distance of a,
and d the distance of b.
Now the attraction is in-
versely as the square of the distance; consequently the re-
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lative forces are “’% on the left, and %on the right. But

the force is also directly as the mass; and b, being farther
off, is a greater area, and hence a greater mass (included
within the angle), thana, and is just s much greateras the
square of the distance, 4, is greater than the square of the
distance,c. That is, the mass, b, is to the mass, a, as d@* is

axd

to ¢, Hence b=T. Now in the expression of the

b
force on the rlght,-;;, we will substitute for b its value _a_'d.' -
¢

ad’
X d* ==
: ):. =+ d*or ¢ . Now, cancelling @, which
y @
nppears both as multiplier and divisor, we lmvo-{; , Just the
0

and we have:

same as on the left, It ought to be obvious to any one that
the body, B, Isattracted equally in both directions, and hence
will be at rest as far as the portion of the mass, ¢, and all
the mass exactly opposite, b, are concerned : also that the
game will apply to every point of the sphere and to every
position of the body, B. Hence ““a body placed within o
homogeneous hollow sphere of uniform thickness will, so
far as the attraction of said sphere is concerned, rewanin at
rest in any position.”

Between this proposition and theother, given by Olmsted,
that ** n body lowered toward the centerof tho earth would
lose In weight in proportion to its distance downward ’
thore is no diserepaney whatever. OF course it iy unders
stood that he means this upon the supposition that the earth
is homogeneous, leaving out of consideration the difference
of density at different depths,

Lot us take the case presented by your correspondent, A
body upon the surface of
the earth, at A, wolghs sny,
24 1bs, If lowered to P,
half way to the center, C,
it passes | of the * mass,”
that is, it ronches & new
circumference, P B F G,
logide of which there re-
maing but § of the whole
mosy,  Thus the whole §
outside of this line, far.
ther from the conter than
the body at P, belng neu.
tral according to this the

arem, ' In still attraoted
townrd C by the mass within, which is § of the whole,

But It doen not follow, according to tho ** queer theorem,"
that it would welgh but § a8 much as at A,  Your corres-
pondent has quite overlooked two considerations: 1, Muss.
en attraot ench other with & foree in inverse proportion to
tho square of the distance. 2, The distance from P to C
bolng but one half from A to €, the attraction of the Interlor
§ for the body at I is four thmes as great ag that of the same
4 when the body was at A twiee as far from (',

Hence, the mass being § as much, and the square of the
distance four times less: 4 §= 4§, and this is the amount
of sttraction at P,

Ono half of 24 is 12; so that, sccording to this '* whsurd
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{heorem,” the hody welghing 241bs. at A will weigh 12 Ibs.
at P, half way down, just as your correspondent believes it
would, in fact; and the old proposition does not ** fall to the
ground,” but agrees exsctly with the other,

Davenport, lowa. W. H. PrarT,

Welght On and In the Earth,

To the Editor of the Seientifie American.

With your permission I will show Mr. Whitman the error
into which he falls in attempting to disprove the mathema-
tieally demonstrated ** body ina hollow sphere doetrine.”
A careful study of his own diagram will prove that the ex-
ternal shell eannot exort any influence on the inclosed body.
I will demonstrate it in the following simple manner: Let
E, Fig. 1, be the shell of uniform density, C the center, B
the body, and A D a diameter passing through Cand B. Sup-.
pose the distance, A B=three times B D; it is plain that the
body cannot depart from the line, A D, because we have
equal masses at equal distances from the body on all sides of
the line, It is slso plain that it cannot approach A or D, be-
ing equally attracted in both directions, This last asser-
tion I must prove: Imagine four lines passing through the
center of B, and touching D at the four corners of a sur-
face one inch square. If these lines are produced to A, they
will touch A at the four corners of a surface three inches
square, Produce these four lines through both sides of the
shell; and the parts of the shell within the lines will be
two masses, the one at A being nine times as great as the
one at D. Now supposing the mass, A, to be divided into
nine masses, each as great as the mass, D, each one of these
small masses at A exerts | of the attraction on B that D ex-
erts, because placed at 3 times the distance, The nine small
messes nt A then exactly counteract the attraction of the
mass, D.
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I will now show why a body which weighs 24 1bs. at the
surface of the earth will weigh 12 1bs. when lowered half
way to the center: At A, Fig. 2, the body weighs 24 Ibs.;
remove the shell, S, and still keep the body at A, and it will
weigh but 8 1bs., because attracted by a body } the size of
the earth. Now place the body at P on the surface of the
small sphere, and it will weigh four times 3 Ibs., being at
one half the distance from C, as when at A, Attraction does
not vary in inverse proportion to the distance from the at-
tracting body, but in inverse proportion to the square of the
distance, James M. Panis,

Savannah, Ga.
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Locomotives for Steep Grades,

Meossrs. Copeland & Bacon, of this city, have constructed,
under the supervision of Mr. Henry C. Walters, and from
his designs, a locomotive for use on inclined railroads, and
wo have had the pleasure of observing its workings on an
inclined track, Theengine is worked by means of a strong
wire rope which runs from one end of the track to the other,
making several turns around two large drams on the engine,
one above the other, the upper drum being connected with
tho steam power by means of a huge cog wheel. Six of
these locomotives are to be built by Messrs. Copeland &
Bacon for use on a couple of monntain roads—one near Sult
Lake and the othoer near Sun Francisco, They are four miles
long and very much curved, and do a freight and passen.
ger business, connecting two other railroads with each other,
The locomotive works finely,and can be stopped anywhore on
the steop plane.—HBridgeport Standard,

A New Odontograph,

Professor 8. W. Robinson, of the Hlinois Industrial Uni.
vorsity, has devised a new and very simple odontograph for
deseribing nccurately and quickly, all kinds of gear teoth,
such uxs epicyeloidal In every form, Involute, ote., without
tho wid of any other Instrument. The device is a ready
made seribe tomplot of  flat brass, gradusted and  finished
ulilce on both sides. By moans of tables given once for all,
it in propoerly set for the face or tank of a tooth; and by
means of countersunk ho'es, it may be mounted by wood
serows on a radios rod and swung round to position for each
tooth of the wheel, The device may be examined at the Cen-
tennial Exposition in Machinery Hall, at B 10, eolumn 77,
and fts theory will bo found fully explalned fn No, 4 (just
aut) of the Seience Series, published by 1. Van Nostrand, 28
Murray streot, N. Y,

AW e
e DA A B

Walllng Mailr,
A corrowpondent of the Medical and Surgical Deporter
aalen s What will provent tho fulling of hairt | have used,
for the past ton years, fn my own onse, and prescribod fro-
quently for others,the following with complote satistaction ;
(lycorin and tincture capaleum, each 2 os., oil of bergamot,
1 drachm; mix and porfume to suit.  Thix is to bo the only

dressing for the hair. Waah the head ocoasionally with
soft wator snd fine soap,
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THE LIDGERWOOD ROTARY ENOINE AT THE
EXHIBITION,

We have already explained the construction of this ma.
chine and some of its other forms, in previous lssues. It is
sufficient here to point out some of the advantages of the
type illustrated, which is designed for holsting in mines
and quarries, and represents one of elght similar engines
Intely completed by the manufacturers for Mosars. L. B,
McCable & Bro., of Baltimore, Md., for use in the perma
nont water supply tunnel of that eity. The machines, be
ing roversible, are each connectod with two elovator plat-
forms, one of which ascends while the other descends,
They lift 6,000 1bs, with a single rope at a speed of 200
lm.por minute, and at about 60 1bs. steam pressure. Largor
sizes of the engine are capable of holsting up to 7 tuns, at 250
feet per minute., There are no conters,
and by manipulating the single lever the
steam Is made to holst, lower, or hold the
load.

Small hoisting engines of the Lidger.
wood type are now in use on board steam
ers for ralsing coal, ashes, etc,, and have
found a wide utilization in quarries and
along docks where cargoes are constant.
Iy handled. The portable engine and
boiler, which is the third form in which
the machine is constructed, is a vory com.
plotaly arranged apparatus, containing
ovorything in the shape of nocessary
fittings, including & compact heater for
the feed water. It is made self-pro.
pelling if desired. Still another form is
the adaptation of the rotary engine to
platform olovators, such as are used in
hotels, warchouges, stores, ete. This has
compound gearing, which runs noiseless.
ly,and a brake on the fiywheel for control-
ling the load, manipuiated by the same
lover that governs the engine. There is
also a goveraor for regulating the rate of
speed in hoisting or lowering, and the
construction throughout renders the ma-
chine well adapted for the especial pur.
pose for which it is built.

All of theabove forms may be seenat
the Centennial Exposition. The small hoisting engines will
be found at work raising ashes in each of the three boiler
houses. Several other Lidgerwood engines are at work at
the Centennial.

Another adaptation of the rotary engine, and one which
has deservedly attracted considerable attention of late, isto
the propulsion of small steam yachts or launches, We are
informed that in this particular the Lidgerwood machine
has attained considerable success, Nine boats, varying in
Tength from 28 to 50 feet, have been fitted with the engine;
and one, now in process of building, which is to be 42 feet
long, with 6 feet beam, and 3 feet 6 inches depth of hold,
is to be propelled at the speed of 12 miles per hour by a
Lidgerwood engine equal toa 0x6 inch reciprocating ma-
chine,

Among the other advantages of the device, not yet noted,
are its simplicity, it having but eight pieces exclusive of
bolts, its smoothness and rapidity of action, the fact that
its working parts are covered, the absence of brakes, except
of course in the elevator engine, and its general utility for
all purposes of hoisting or elevating.

Further particulars may be obtained by addressing the
Lidgerwood Manufacturing Company (P. 0. box 2,132), 165
Pearl street, New York city.

‘WO00D'S IMPROVED PISTON.
We illustrate herewith a universal expanding device for

the pistons of steam engines, which is capable of expand.-
ing the packing rings equally with a positive motion; so
that, while the piston can be adjusted as desired, it acts,
while working, like & solid pisten. While, therefore, it can
be regulated 5o s to take up the usual wear, it will not ac.

Scientific American,

[SEPTEMBER 16, 1876.

commodate itself to the Inequalities of the cylinder, nor
wear more in one place than in another. A further advan
tage offered, as will be seen from the following deseription,
is that the necessity of removing the follower in order to ad
just the packing, is obviated

At A are the followers, which slide in saitable ways in
the piston head
bored out conioally, as indieated by the dotted lines

B is a contral core or exlinder, which is
and
which Is provided with a conloal plug, C, which I forced in
by the screw, D,
gethor by elrcular springs, K, placod in grooves on its oxte
rlor. The followers abut upon this core, and also have feot

The core In made in segments held to

which press against the packing rings, so that, whon the
plug, C, is foroed in by the screwdriver, the core Is expand
od, and the followers, driven outward, produce a uniform ex

THE LIDGERWOOD ROTARY ENGINE.

pansion of the rings, The piston rod, instead of passing
through the head, is screwed into a boss cast on one side, of
the head, and the plug, C, may be easily removed when de.
sired.

Patent pending through the Scientific American Patent
Agency. For further particulars address John Wood, Jr..
Conshohocken, Pa.

&bl
-

BEDELL'S SEWER GAS TRAP.
We illustrate herewith a recent invention in a very im-
portant department of sanitary engineering, that which re

Fl’g.]

lates to house drainage,

It consists of a terra cotta tank,
A, 18 inches deep by some 10 inches in diameter by § inch
thick, inside of which is a U.shaped pipe, B, 6 inches in di.
ameter, also made of terra cotta, the pipe and the tank be-

ing cast or molded in one piece. A little below the bottom
of the outlet or discharge pipe, this siphon is closed by a
copper valve, C, which, when down, is entirely under the
water which fills the whole interior of the tank to a hight
of some two inches above the valve. The tank again is
sealed perfectly watertight, the cover being molded on the
tank before it is baked, and the opening (shown in Fig. 2)
closed by a thick plate of glass imbedded in putty and held
down by thumbserews. Around two sides of the valve, as

the valve Is up, all connec tion with the tank is cut off, and

the sewage thus prevented from entering the tank and foreed

to go out by the discharge pip«
The action of the trap, then, In this he

matter to be

discharged enters through the pipe, which provided with
a flange or lip, flows down the siphon, and 1ifts the copper
valve, which, as it rises, cats off, with the two copper sides
placed at right angles to it, all connection with the tank,
and forces the sewage to pass out through the discharge pipe

When the matter has passed ont, the valve falls, closes the
oponing in the pipe, and thus the process known as siphon
Ing, by whioch the water is 8o often deawn off from similar
traps, and the gas from the sewer thus allowed to pass up

through the house, is prevented, The gas which comes up

the dischinrge pipe from the sewers can, by this armnge
mont, get no farther than the tank, for
the the metallje

valve lying two Inches under water, and

siphon is closed by
the tank Is filled with water to a few
inches of the cover, and ln«rmv!ir.l]’
sealed, and the small amount of gas
that does find access to the tank cannot
escape cither by the pipe or the tank
cover,

It is well known that a sewer gas trap,
to be of any service whatsoever, must
sccomplish two things: it most render
impossible the process known assiphon.
ing, and must offer a mechanieal resist.
ance to the pressure of sewer gas, to pro.
vent the gas being forced through the
water., These two important features
are claimed to be accomplished by the
invention described, We are informed
that the time required to set one in per-
fect working order is ten minutes,

For farther particulars address the
patentee, Mr. William Bedell, 985
Eighth avenue, New York ocity,

- -
Sensible Assertion,

The Colorado Farmer, published at
Denver, utters the following truthful
sentiment : Now is the time when the in.
telligent and educated farmer is going
to have the advantage over the one who does not keep him.
self posted. When times are good, any one who knows how
to raise good crops makes money. But when the country
seems to have too much of everything in it, the man who
picks up the improvements first, and who has raised good
big crops cheap, is the man for the times; and we have to
say that no man of brains, who has taken up farming fora
business, should quit it now; for he cannot sell out without
loss , and the time is sure to come when he will do well.

HOSE ATTACHMENT FOR FAUCETS.

It has been well said that few great conflagrations have
ever occurred which a pail of water would not have extin.
guished, had it been on hand at the proper time. There are
so many causes of little fires which may easily grow into
great ones, in every dwelling, that it is a good plan to
have the needful pail of water, or its equivalent, always
ready ; but as filled pails are not handy articles to leave pro-
miscuously about a house, especially where there are chil-
dren, the ingenuity of inventors has been taxed to supply
some other means for a prompt water supply. Sucha de-
vice is that herewith illustrated, it being nothing more than
a length of hose provided with a nozzle, as shown, and
coupled to an enlarged portion of the ordinary basin faucet.
The hose is long enough to lead to any part of the adjacent
room or rooms; so that in case a coal falls out of the grate
and sets the floor on fire, or a curtain blows out the gas
flame, or a lamp upsets, or any similar accident ocours, it is
not the work of a minute to lead out the hose, turn on the
water, and at once play on the incipient blaze.

The device can be used wherever there is » water pressure
whether derived from a tank on the roof or from the town

mains. It will also be found useful for shampooing pur-
poses. It is one of those simple yet handy little inventions
which may often be the means of saving valuable property.
Patented July 18, 1876. For further particulars relative
to sale of rights, eto., address the inventor, Mr. D. G. Trem-

shown in Fig. 1, are sheets of copper or tin, so that, when

bley, 103 South Fourth stroet, Brooklyn, E. D,, N. ¥
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There has :OOII on u:l':l.u.o:‘t: some dlyl. in the store other considerable sconomien effocted by it, as in fuel (sav- | must be considered in coming to a conclusion.

of Bates & Sons, a Little Monitor sewing machine, made
from gold and silver, Itis the handiwork of James W. Du
Lanay, & son of the inventor, and speaks highly for his me:
chanical ability, taste, and good judgment. The machine
was shipped to Philadelphia on Tuesday last. The plate,
needle bar, lifters, foot bar, tensions, spool case, and mome
of the screws are of gold, while the other parts of the ma-
chine are of silver and whitemetal. Upon the bed plate is
a neat model of the Little Monitor resting upon the water
and surrounded by a wreath of laurels, The Monitor has
two flag staffs with flags, and the design gives the entire

an appearance of elegance and taste that will com-
mand much attention from the sight seers at the great show.
The machine is in complete working order, well wrought,
;:dl proportioned as only & master hand at mechanios could

1.

The firm has now on exhibition at Philadelphia over a
dozen machines of different patterns, some inlald with
ivory, others gold mounted, and all bearing testimony to
the ability of their manafacturers, In a future issue we
shall speak more fully of the machine, its inventor, and the
manafactory.— Rhinebeck Gazette of July 20,

e
THE PEARLY ALOE,

One of the most ornamental of the large tribe
pumbering some 200 distinct species, is the
Haworthia subulata, generally ecallod alos
margaritifera, or pearly aloe, of which the
annexed engraving is a representation, It
has a very short stem, and leaves which are
fiat above and convex helow; in short, trian.
gular in shape and rounded towards the tip.
The leaves are covered with a number of
white, horny tubercles, which resemble
pearls, and give the name to the species. The
flowers are greenish, with whitish lobes
marked with & green line, and are grouped
together in a terminal spike. The beauty of
this aloe, however, resides in the leaves, the
flowers being. comparatively speaking, in-
significant. It is by no means difficult to
grow, nor any of the genus to which it be-
longs; the best soil for it, says J. C, in the
English flarden, is a mixtare of three parts
loam and equal parts of leaf mold and sand,
and it likes good drainage and partial shade
in a cool greenhouse.

Singular Property of Tomato Leaves.

“1 planted & peach orchard” writes M.
Siroy, of the Socisty of Horticulture, Valpa-
raiso, ‘* and the trees grew well and strong-
ly. They had but just commenced to bud
when they were invaded by the curcalio (pul-
gon), which insects were followed, as fre-
quently happens, by ants. Having cut some
tomatoes, the idea occurred to me that, by
placing some of the leaves around the trunks
and branches of the peach trees, I might pre-
serve them from the rays of the sun, which
were very powerful,

“My surprise was groat, upon the following
day, to find the trees entirely free from their
enemies, not one remaining, except here and
there where & curled leaf prevented the to-
mato from exercising its influence. These
leaves I carefully unrolled, placing upon
them fresh ones from the tomato vine, with
the result of banishing the last insect and
enubling the trees to grow with luxuriance.
Wishing to carry still further my experi-
ment, I steeped in water some fresh leaves of
the tomato, and sprinkled with this infusion
other plants, roses, and oranges. In two days
these were also free from the innumerable
insects which covered them, and I felt sure that, had [ used
the same means with my melon patch, I should have met
with the same result. 1 therefore deem it a duty I owe to
the Society of Horticulture to make known this singular and
useful property of the tomato leaves, which I discovered by
the merest accident,”

S PO PR S S
The Battle of the Garoes,

A comparison of the weight and cost of a passenger train
on the Eastern, standard gage, and on the Boston, Revere
Beach, and Lynn Rallroad, narrow gage, respectively, has
been made. These two roads run nearly side by side und
the carrying capneity of the two trains is practically the
same. The heavy Pullman car is a disadyantage to the East.
ern road in the comparison,ns are also the baggage ear, which
is not required on the short line, A locomotive, baggage car,
Pullman car,and four passonger cars on the Eastern road give
capacity for 230 passengoers, woigh 138 tuns, and cost
$03,000: one locomotive and six passenger cars on the
Revere Beach and Lynn road give capacity for 272 passen-
gers, weigh 58 tuns,and cost $18,000.— Engincering News.

S T
Hallway Heonomy.

The long engine runs adopted last winter on the New
York Central and Hudson River Railroad (engines g
through between Buffalo and Albany, 800 miles) have re.
sulted in a notable economy in locomotives, the company
having been able to lay up 43 of its stock of en-
gines, notwithstanding o large in-rease in traffic, There are

Scientific American.

ing heating up, cleaning, switching, etc.); and the company
is altogether satisfied of the wisdom of the change. It is
not pleasant for the men, who are compelled to be away
from thelr homes s much longer part of the time; but the
oconomy Is such that there is no prospect that the practice
will be abandoned for the old one.— Railread Gazette.

-

Construction and Malntenance of Pablic Mighways.,
The Assoclation of Banitary Surveyors,of London,the other
day, at tholr late conforence, discussed the question of road
making, but the soveral bearings of the question were loft
unsolved. Mr. E. B. Ellice Clark, C.E., the Borough Sur
veyor of Derby, sread an exhaustive paper on the subject,
in which he advocated, for macadamised roads, a
rough paved foundation, with conter channels, instead
of slde water tables. He also suggested a paving of all
streets now macadamised ; and stated that granite, wood,
and asphalt were severally adapted for varying kinds of
roadways—nawely, granite for roads where heavy traffic
has to be considered, and where noise is not a material ob-
Joetlon; wood where quletness Is an essential condition ;
and asphalt in cases where these necessaries have to be com-
bined, and where flat gradients and facility of cleansing ean
be secured,

We may learn of the old Romans the art of forming
n good foundation. Large stones were first laid—

THE PEARLY ALOE.

in fact, a pavement was formed over tho surface by
by hand, the largest faces being placed downwards, the
deopost stones ocoupying the central part of the road,to bear
the heaviest traffio. This pavement of flat stones distributed
the pressure; and the principle should never, it appears to
us, be lost sight of in road making, The great secret in a
good foundation is to distribute the weight over s large area
of ground, Speaking on this subject,Mr, Ellico Clark suys:
“I think it might be laid down as a rule that the harder the
bottom of n road Is the better, whother for wood, ssphalt,
granite, or broken stone; and if you do not start with this
initial, you will never have asound roadway." We agreo
with My, Clark in thinking & solid hard substratum a re-
quisite, instead of, as generally,dry core or cinder, devoid of
the essentinl qualition of compnotness and stiffness. This
may be conereto—in fact. & conerote bottem seems to bo the
beaw ideal foundation, though wo are not nocessarlly com.
pelled to resort to o motalling of the most adamantine
rigidity, Tho trath s thore Is an essentinl difforence bo-
tween the hardness nocessary for ronds und the metallic in.
elasticity someo road constructors advocate,  Leaving thoe
subject of foundation, we next come to the formation and
the materials of the road itself. Here greater divemsily of
opinion exists. The battle of paving materials has been
long waged, and stone, granite, asphalt, and wood have by
turns enlisted the public favor, There are a great many
strenuous supporters of paving, and we are told that the
Manchester streots are examples of the endurance of granite

183
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It is shown
that Moorgate street, with & daily traffic of 7,400 vebicles,
conts 33 cents per square yard por year to pave and maintain,
Mr. Clarko estimates a saving of $250 a year for cleansing &
street of about 3,000 square yards in area if paved instead
of macadamized. Allowing 5 per yard, including con
crete, as the original cost, the total cost per annum for
maintenance is s little over 20 cents per yard, If we allow 8
cents per yard annually for this item. In the sonual saving
of cleansing, a paved road has by far the greater advantage,
and we may therefors at once sdmit the merits of paving
over macadam. The same authority says, coteris paribus,
““it is cheaper to pave s roadway having a traffic of 1,000
vehicles per diem over its surface than to macadamize it,
and this would be the minimum number to commencs pav.
ing with.,”

SUCCESS OF WOOD FAVEMENTS IN LONDON.

As regards paving materials, Mr. Willlam Heywood, the
City of London engineer, whose experience may entitle him
to be considered an nuthority, says, speaking of the relative
merits of asphalt and wood, asphalt is *‘ the smoothest,
driest, and cleanest paving, but wood the most quiet.” As
regards cleansing, wood Is more difficult and expensive to
cleanse than asphalt; and as both require occasional strewing
with sand or gravel, there is not much difference in this re-
spect. As regards repair both asphalt and wood can be laid

and repaired with equal facility; but wood is superior to as-
phalt as regards safety, whether considered
in reference to the distance a horse can travel
before it meets with an accident, the nature
of the accident, the facility with which a horse
can recover its footing, the speed at which
travel is safe, or the gradient at which itcan
be Iaid. As to durability and cost, it is
shown that in the city wood pavements have
a life varying from 6 to 19 years, 10 being an
average life with ropairs, that the durability
of asphalts is not known, but that wood is
dearest if we contrast the tenders received
for laying and maintaining for a term of
years. Again, referring to the safety of the
materials, Mr. Heywood reports that a horse
can travel 132 miles before a fall takes place
on granite, 191 miles on asphalt, and 446
miles on wood. Theseapproximate figures
are deduced from observations in the London
streets. From the above conclusions there
is an overwhelming balance in favorof wood,
though granite has its admirers, Mr. Clark
thinks that, where there are few shops, and
noise is not objectionable, granite is the
cheapest and best material; but that in
streets of business where absence of noise is
adesideratum, preserved wood paving is the
best, though expensive. Asphalt, with iron
studson the surface, as used by the Val de
Travers Company, is, as Mr. Clark says, ob-
jectionable : though we should like to see a
combination of wood and asphalt. The
Derby surveyor consequently recommends for
some of the streets of that town granite
pitchers 5 inches by 3inches, and for others
creosoted wood. The experience of London
has certainly gone to show us that wood
paving is not only less dangerous and less
injurious to health than granite, but also
more durable than some of the asphalts,
The noise of granite paving is unbearable.
The objections raised against wood are the
absorption of putrescent matter in the fibers,
the permeability and splitting of the blocks,
and the consequent undermining of the foun-
dution. These are hardly supported by ex-
perience. Mr Deacon, the Liverpool engi-
neer, observes that the wear is very small,
Among the different kinds of wood pave-
ment, the * Ligno-Mineral Wood Pavement,”
Inid in Gracechurch street—Mowlem & Co.’s method—the
‘ Asphaltic Wood Pavement,"” and the * Improved Wood
Pavement,” may be considered among the most desirable.
In most of these the blocks, about 9 inches long by 3§ inches
wide, and 6inches deep, are filled between with a quantity
of lime and gravel, or liquid tar, or asphalt, and the grain
of the wood is disposed crosswise to the surface of wear. In
nll cases it is desirable to saturate the blocks with oils, as
in the ligno-mineral process, or to creosote them. Mr. Clark
refers to some pavement at Sunderland, where creosoted
Baltic red wood was tried, and which required no repairs for
five years, Perhaps we may cite the “Improved Wood Pave
ment,” now being laid in various parts of London. Two layers
of inch boards, creosoted, laid transversely and longitudi-
nally, are placed on the foundation. Upon this the blocks
aro placed, kept apart by strips nailed to the flooring.
NIOHOLSON SYSTEM.

These joints are then filled in or rammed in with fine bal-
lnst, ran with Hquid tar, the surface of the road heing strewn
with fine gravel. An elastic foundation is given by this
plan of boarded flooring, tending to distribute the pressure,
and reducing the wear of the blocks. The ligno-mineral and
Carey’s wood pavement are laid on a concrete foundation
and on a bed of ballast or sand, In the first case the blocks
arc sawn at an angle of about 60° the object being to ex-
pose the fiber obliquely to the wear. The angles of each
course are reversed. Henson's pavement has been tried in

sots, Of course the kind of traffle, whether heavy or light

America with some success. The great merit of all these
pavements is their elasticity.—The Building News.
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Scientific Adwerican,

NEW AND CURIOUS ELEOTRICAL EXPERIMENTS

A new treatise on statieal electricity has recently been
published in France by M. Mascart, in which the author
has collected a large number of the most curious, striking,
and novel electrical experiments. Maoy of these have but
recently been devised, and hence among the engravings
given herewlith and taken from the above named work, our
readers will doubtloss find much that Ix new and interesting
The name of

NOUSSEAU'S DIAGOMETER

has been given to the apparatus reprosented in Fig. 1. The
difference in the conductibility of two different liquids, or
in othor terms, the time necessary for electric propagation

across two identical masses of two such liquids, may serve

A
P

>
‘@

as a distinguishing characteristic. Supposing, for example,
it were req iired to determine Xlu' nlv‘grve of purily of olive
oil, which, for commercial purposes, is frequently adultera-
ted with peanut and other cheap oils The electric condue-
tibility of the suspected material would be compared with
The least portion of foreign
oil alters this conductibility in marked degree, so that here
is a novel application of physics to the detection of adulte.
rations, a work ordinarily within the domsin of analytical
chemistry.

The liquid to be tested is placed in a metallic capsule, C,
which rests on a disk connected with the needle, a b, mova
One of the extremities, b, of the
needle traverses a dial; the other carries a small disk which,
when in neutral state, rests very near the rod, A, connected
to the wire, E D. A battery, P N, transmits, by the pole, P,
through the isolated rod, T, and the capsule, an electric dis-
The time is then noted, ne-
cessary to obtain a maximum deviation under, for example,
the following conditions: 1. The capsule being filled with
pure olive oil, a deviation of 407 is observed. 2. Filled with
peanut oil, 2577 is noted. 3. Filled with a mixture of the
two oils, the deviation is 20, Now a simple calculation,
based on the fact, previously determined, that the conducti
bility of the mixture is the mean of that of its constituents,
shows the measure of the fraud to be in the sample Y\‘.b-
The battery used is a dry pile, that is to say, a voltaic pile
formed by bodies containing little humidity, and between
which the chemical action is quite weak, in order that the
apparatus may retain an invariable electrical status for as
long as possible. M. Roussean suggests a battery formed of
double disks of zinc and Dutch metal, between which is a
mixture of peanut oil and turpentine in equal parts.

that of oil known to be pure.

ble on a central pivot,

charge into the two balls, A a.

GAUGAIN'S ELECTRIC VALVE,

In Fig. 2 i8 represented a singular phenomenon yet ur-
explained. If within an egg-shaped glass globe, of form ns
shown, the air be rarefied by
an air pump, and if between
the two balls placed within a
spark be caused by means of
un induction coil, the following
will be observed: When the
positive pole is attached to the
lower ball, and the negative
pole to the upper one, or in
versely, a galvanometer inter
posed in the circuit shows a con
stantly increasing deviation in
proportion us the air in the
globe is rarefied, This fact is
explained by admitting that, of
the two inverse currents simul
tancously produced by the coil,
one has 11'\\'1\_\"‘ 4 greater ten
sion than the other, and patu
rally it is the stronger which
constantly prodaces an effect
Thus far there is nothing re
markable; bat if now the lower
ball be varnished, so that of it

surface Uhl;. a small conducting

space be left, it will be observed
that, forn detorminate pressure of the surrounding air, the
current transmitted between the two balls has always the
pame direction, wherever may be the points of attachment
of the poles of thoe ¢coll, The varnished ball seems to fulfil

ppoart wimilar to that of a valye in a water or alr pipe, whon

_ £ i E obtained botweon the con
] luctor of an electric ma

e piat ! Mnun
! htl ] Be

a cortal Jistan

! the point of ewl

A Fig. 4 e pre

1

| sent 1ich a discharge at

¢ the distance of from 58
Fig Spark tothe odge of & metalplate. , 0'7 Inchies If the dis
tance is incrensed, the form ymes complicated, and late

ral ramifying offshoots from tle angles of the
thrown out, as shown in
Fig. 5.

When an electric ma
chine acts in a dark cham '
ber, luminous feathers or
rigreties escape fromthe sa
lient parts of the condus
tors with a dull sound an
alogous to that of a puff of
steam or air. These ai
grettes are generally formed
of a quite brilliant stem
which suddenly splits into
a large number, of less vi NN S
<z Fig, 4.—A seven Inch spark
vid violet hue. The branch
Beautiful
aigrettes may be produced by holding a metallic plate at a

esin turn ramify and finally melt into darkness

distance from the conductor a little exceeding that required

Fig. 5,—The rigzag form of eleotric spark,

to muke the'zigzagispark, and by terminating the conductor
with a small ball. Fig. 6 represents an aigrofte obtained at

Fig. 6.—Luminous jet ata distance of 1806 Inohies,
a distance of 136 inches. Under these conditions the edge
of the disk becomes slightly luminous, although it is sepa-

Flg. T.—~Luminous ot toward a large surface ,

rated from the aigrette by s comparatively ‘dark interval,
Aigrettes mny be still "more olearly shown®when®the non
- - » ~ .
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Electric egg In rarcfies
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machioe, and to remove all
foreign bodies. The lambent
discharges then appear to be
the location of a continuous
communication from the elec
tricity to the surrounding
air. In rarefied gases, the
phenomenon is most strik-
ing. Under a vacuum of 2
to 3 inches in the apparatus

known as the electric egg
Fig. 8, tlere escapes from
the upper ball, supposed
to be positive, a multitude of purple bands, of which some
are directed toward the sides of the globe, while others
form a bundle of ribbons ending at the negative ball. At
the same time the last mentioned ball and the rod which
supports it are enveloped in a thick atmosphere of violet
light,

If the upper portion of the egg is connected with the con-
ductor of a machine or terminated by a point which gives
continuous flow, the discharge is not propagated over any
great distance. At the positive ball appears a faint purple
light, and the negative ball is surrounded by a violet halo;
but the illuminations are separated by a completely obscure
interval. In this interval, however, a movement of the elec-
tric fluids occurs, and hence the phenomenon has been termed
an obscure discharge.

$.—Electric exg 1a vapor of
tarpestioe

Fig

STRAT(FICATION OF THE ELECTRIC LIGHT

When vapors of alcohol, turpentine, ete., are introduced
into the electric ogg, provious to rarefying the air therein,
and when through these the discharge is passed, the lumi
nous emission becomes divided into strata separated by ob
scuroe bands, as shown in Fig, 9. This is produced in all
tubes containing rarefied gas, The distance and brillinney
of the stratn depends on the nature and pressure of the gus,
the dimensions of the tubes, and the energy of the dis.
charges. They are more marked with a bright light and
narrow tubes, The explanation of the phenomenon is not
yot definitely known

COMPOSITION OF THE ELECTRIC LIGHT.

Wae terminate the present series of illustrations with Fig.

10, representing the spectrum of an olectrie spark passing

! | . ! w
'

Flie. 10, ~Klootrio speotrum botween twoantimony electrodes.
It is the character:s
§, in

betwoen two olectrodes of antimony.
tic spoctrum of that metal, showing the rays @, 4, 2 ¢
the situations indieated botween the red and the green, Af-
tor n number of experiments upon spectra eleotric sparks,
similar to othors, M, Muasson hns reached the conclusion that
the constitution of electric spectra is, for a like substance
employed as poles, independent of the electric source and of
the medium to which the spark passes,

R . et - PP
I'o CurAX PraTe, —Take un ounce each of cresm of tar

tar, murinto of sods, and alum, and boil in a gallon or more
of water, After the plate is taken out and rubbed dry, It
puts on a bonutiful nnd silvery whiteness, Powdored mag’
nesin mny bo used dry for articles slightly tarnished, but If

vory dirty it must bo used wet and then dry




below, brief abstracts of the papers read at the
0, Q!uh above named society, recontly held at Buf-
o Bart G. Wilder, in a paper entitled

. NOTES ON NORTH AMERICAN GANOIDS,

“ealled attention to two pairs of serrated cartilaginous appen-
~dages of skin on each side of the hyold arch of the mud
fish. These are too floxible to serve as offonsive weapons;
their function is not known, it was suggested that

;\’3 i “_“ ‘Iﬂloﬁlu the reading of the paper, considered

i
£
:
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Les ok A FERTILIZATION OF FLOWERS,

":*  the theory that plants, as a general thing, abhor
.ﬂpﬁom and that all fowers with color, hﬁ:gnneo,
~and swoet odors can only be fertilized by insect agency. He
~ stated that the flowers of the black cap and other raspber-
~ ries, which have neither color nor fragrance, are remarkably
~ attractive to insects: and yet the flowers producs raspberries
% as well under gauze bags, when the insects are excluded.
~ He summed up his conclusions in the following proposi-
- tions: First. Cross fortilization by insect agency exists, but
not nearly to the extent claimed for it. Second. Where it does
~ exist, there is no evidence that it is of any material benefit
‘to the race. Third. Difficulties in self-fertilization result
from si disturbances that have no relation to the

general welfare of plants as species. :
- Some interesting observations on the effects of tempera-

~ INDEX OF REFRACTION IN SPECTROSCOPE PRISMS

were made by Professor T. C. Mendenhall. From experi-
ments made with glass heated as high as 392* Fah., it was
found that the change of the index of refraction in glass for
9° Fah. is 0-00003. This affords a new scale of comparison in
cases where there are differences of temperature to be con

Professor C. A. Young described
'~ A NEW ARRANGEMENT OF THE SPECTROSCOPE
" for obtaining lines more conveniently separated, and thus
Tucilitating observations of the velocity of the movements of
heavenly bodies through the displacement of said lines.
Having calculated the scale which this new arrangement
required, he applied it to observations of the comparative
speed of the sides of the sun, one of which is of course ap-
proaching us, while the other recedes, because of its revo.
lution on its axis, These observations give an ayerage for
the motion of 123 miles per second. Calculation would give
by mere theory this motion as 103; but the difference by
spectroscopy is within the limits of error of observation,
Professor A, W. Wright added a note, giving the results
of further investigation into the nature of the

ZODIACAL LIGHT,

Careful researches on his part had shown that the zodiacal
spectrum varied but little, if at all, from the solar spectrum
except in length, that difference being due to the fact that
the former was a faint light. The line 577, which a pre.
vious observer had found in the zodiacal light, Professor
'right thought was due to an aurora present at the time of
observation. The conclusion was that the zodiacal light
must be that of the sun, probably reflected from numerous
small meteorie bodies, revolving around that luminary,

) THE FLYING LIZARDS OF AMERICA

wus & brief essay by Professor O, C, Marsh, giving a de-
[ seription of the principal characteristics of American ptero:
dactyls. The animal is only known through the labors of
geologists,

It was found from the American specimens that there has
been & misunderstanding about the pelvis of the animal. The
ischia are found firmly cossified on the medinl line, and the
pelvis differs in other particulars from what had been sup-
posed. The American specimens give a clear iden, such as
was not previously attained, of the hind foet of the animal,
The lower end of the tibia has a pulley-like articulation,
similar to the bones of a bird. There are also at least two
separate tarsal bones. There is also this remarkablo cir-
cumstance. In the geological horizon where the pterodac:
tyls are found in this country, all the birds discovered have
touth, and hence are unlike all other birds: while pterodac.
tyls are found having no teoth, and hence unlike nll other
pPlorodactyls.

Professor 8. W, Garman, of the Musoum of Comparative
Anatomy, st Cambridge, Mass., read a paper on the

COLORE OF ANIMALN.

Despite the popular notion that the chameleon and other
unimals ean change their color at will, he says there is o
winitof selentific evidence in favor of the bellef,  Drawing
up for consideration a schedule of animals in two groupn of
comparative brilllance and paleness, wo find that light or
darkness of habitat determine the colors as a whole. The
nmount of light in their surroundings is In Inverse relation to
the brillisnce of color  ‘The dark colors are found in foreats
and on dark soils; the light colers on plains and snow. The
bleaehing process applies to the lower surfaco, to the ventral
portions of animaly by reflection. In tho water the sume iy
true, the rivers with wuddy bottoms being poopled by anrk
forms; the brilllnnt colors are found in hot and sunny waters
Wi was shown in o great variety of

or transparent lakes
fustances

Scientific American,

Naval Xtems,

It Is the Intention of the navy department to put the
steamors Alliance and Rangor in commission. The Alliance
In of the same class as the Adams, which made such success-
ful runs over the measured mile at League Island on August
14, the average spoed for four runs being 11'8 knots, with
6304 revolutions of the serow, developing 882 horse power.
Better rosults would have boen obtained had there been &
greater depth of water on the course, On returning to her
anchorage after comploting the trial, she passed through 73
fathoms of water, when the revolu®ions,with the same pres
sure of steam and samo out-off, increased to 084, which
would have given 116 knots.

NAVAL ENGINEER CORPS GAZETTE.

Passed Assistant Engineer L. R. Harvey detached from
the United States steamer Pensacola, and to wait orders at
San Francisco, Cal.

Passed Assistant Engineer J. F. Bingham detached from
the Mare Island navy yard and ordered to the Pensacola.

Assistant Engineer W, H. Platt ordered to report for ex-
amination, preliminary to promotion.

Ot
—

Better Times at Hand,

On every side, evidences of a better state of business feel-
Ing prevails. Ouar merchants are confident of a good fall
trade, and the fear that the coming winter will be an excep-
tionally severe one on our working people is being dis-
polled by many stable signs of brisk trade this autumn.
Even in New England, where the business depression has
been most disastrously felt, quite a number of large mills,
silent for many months past, are starting into action and
on full time, for the fall and winter. In our State, says
the Philadelphia Fnguirer, some of the furnaces, mills,
and factories, shut up for over a year, have been reopened,
and work has been or will be resumed very shortly. The
reason of this is that prices have touched their 1 west point
and show signs of improvement. Stocks of goods have
been reduced to the bare boards, or very near them; the pro-
ducts of the country have been unprecedented; and there is
at last some encouragement to resume traffic with a prospect
of profit, for that is the great business magnet. If our
merchants and manufacturers can now resurrect the old-time
commercial confidence, we may look for the dawn of better
times very soon.

SRS

Tasteful Steel Plate Engraving.

‘We rarely seen more tasteful and novel designs for busi-
ness cards, checks, letter headings,and similar work on steel
than those produced by Messrs. John A. Lowell & Co., of
Boston, Mass. By means of finely ruled lines, enclosed in
simple yet handsome shields and like figures, effects of
great beauty are produced at moderate cost. To manu-
facturers,bunkers, morchants, and indeed all who take pride
in handsome bill heads, chocks, bonds, and stock and society
certificates, we can recommend the artistic productions of
the above firm.

which, as the suthor truly says, ** separsted the Maritime from the Inlsad
Provinces.'' The natural obstacles {n the way were enormons, and they
weore conquered only by great coursge and untiring patience; and the result
1o & rallway which, ** 1o all the essentials, tins no superior, '’

Inventlions Patented In England by Americans.
(Complied from the Commimioners of Patents® Jourosl, }
Prom August | Lo Angust 9, 1956, Inclusive,

BorLun. ~A. D, Brock. Washington, D, C,

Buryine Luaruny, xro.—J, E, Flak, Salem, Mass,

Oniee's CAnRIAGR, w10, —C, ¥, Tenney o al., Haldwinville, Mane,
CookING Urensil, —J. 0, Weare ¢f al,, Clnelnnatl, Ohlo.
Ersvaron.—It, K. Terry, Jersey Clty, N, J.

Finut Joixr, wro.~It, Loog, Pittaburgh, Ps.

Gas GuyeraToR, W, Maynard, Now York city,

Hyomaveie Proreries.—G. G, Caldwell, Baltimore, Md.
INvicaTon.—J. W, Thompson, Salem, Ohlo,

Micaoscors.—J, Zentmayer, Fulladeiphis, Pa.

Parsn Box, wro,.—8, Wheeler of al,, Albany, N. Y.
Paveuesrt,~J. Suilllnger, New York elty.

Pire Covrtaxa.~H, Pennle, Brooklyn, N, Y.

PosTaos Staxy, x10 =L, I, G, Eirhandt, Pidiadeiphla, s,
PROPELLING Powks, 870.~F. J. Bell (of Phila., Pa.). London, England
Sann PurLey Case, 210, —~W, T, Doremus, New York city.
SeraRATING Liquios.—J, J. Thomas, Phlladelphis, 'a.
SuoxeLess Fuexace.—J. W, Boota, New Brighton, Pa.
Trrxonarn Casre, xrc.—W. Strickler, Lebanon, Ps.

Becent Dmerican and Loreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPFROVED LOCOMOTIVE DRAFT PIVE.

Thomas Diffenbaugh, Danville, [l —This {s an improvement in
the draft or lifting pipe of locomotive and other high pressure
engines that exhaust into the chimney, which draft pipe is com-
monly known to locomotive engineers as a petticoat pipe; and it
consists in making the draft pipe (n sections, and adjustable by
lever connection with the cabin of the locomotive. The common
practice at prosent is to close up the exhaust nozzles, which, when
the engine is working at full stroke, are not large enough to allow
tho exhaust steam to escape freely Into the smoke stack, thereby
cramping the engine, as the stoam cannot be exhausted quick
enough. By making the draft pipe variable in size, the nozzies
may be made larger than at present, and the pipe then be adjusted
to the volume of the exhaust steam-—lsrger when the engine is
working at full stroke and exhausting a whole cylinder of steam,
and smaller when cutting off and exbauvsting only part of the
quantity, thereby allowing the engine t9 work with more free-
dom, and maintaining a sharp dmft when required.

IMPROVED PISTON.

John Wood, Jr., Conshohocken, Pa.—This invention is & univer-
sal expanding device for the pistons of steam engines, capable of
expanding the packing rings equally with a positive motion, so
that, while the piston can be adjusted when desimuble, it scts,
while working, like a solid piston; and it consists in the combina-
tion of followers sliding in suitable radial ways in the piston bead,
with & central sectional core or cylinder, which is bored out con-
fcally, and is provided with a conical plug, which, when forced
into the sectional core, by means of a screw placed In the piston
head for that purpose, expands, forcing the followers aguinst the
packing rings. The advantages claimed are that, while the piston
can be adjusted to take up the usual wear, it will accommodate it-
self to the inequalities in the oylinder, and will not wear more in
one place than in another, as Is the case with packing which ad-
Justs itself. Another important advantage Is that it obviates the
ity of removing the follower to adjust the packing.

NEW BOOKS AND PUBLICATIONS.

Tie CoMPLETE PRACTIOAL MACHINIST, embracing Lathe Work,
Vise Work, Drills nnd Deilliog, Taps and Dies, Hardening and
Tompering, the Making and Use of Tools, ote, Illustrated by
100 Engravings. By Joshun Rose. Sent free by mail on receipt
of prioy, $250, Philadelphis, Pa.: Henry Carey Baird & Co.,
810 Walnut streot,

We bave given to our readors so much practical (nformation, on ail
branches of the art of producing the fnest mechanical work In the most
economical manoer, from the pen of the author of this book, that any com~
mendation bere bestowed by us on the work would seem Jike egotism. The
tona of thousands of skillod operatives who read these pages look regularly
for some frosh fostraction In manipulating tools, some new method of
working out a mechanioal Idea, In our chapters on ** Practical Mechan
fam ' and they are, we know weli, seldom disappointed In thelr search.
Mr, Rose Justly says In his preface that the edueation of the machinist has
not recolved (s proper share of attention at the hands of authors who have
written on mechanical subjects; and he has labored falthfally and skilifully
to romedy this defect, and has produced a volume of condensed Instruc-
tlon, extracted from long experfence In many countries, which could only
be written by an engineer and mechanie of the highest skill, vudowed with
unusual facllity fn explaining aod Hisserating his meaniog,

Froen DISEASES AND TR PRreyesTion, Hy John Simon, M, D,,
FOR G 8 Chilof Modionl OMoor of the Privy Counocll and of the
Loon) Governmont Bowed of Great Heltaln, Peioo $1.  Boston,
Muss, ¢ Jumes Campbell, Publisher,

Mr. Bimon's labors in the etiology of disease have been for many years
regarded as the master work in sanitary selence § and his reports are mat-
tors of worldwide importases, Hlustrating the causes and development of al,
the preventible disesses, whioh do not vary in different looalities, His
akill In tovestgation s worthily supplemented by & elear, conelse, and
methodieal mode of axplaining s views | and the thoroughness with which
all bl work (e done gives It the highest value, The State Board of Health
of Mussaohinsetts havo orderod thls roprint of Mr, Blmon's last oasay to be
pulilialiod, wnd oy state truly epnough that, ' I the practieal suggestions
made thioreln wore soted on by all oltfgons, hundreds of Hyos now anoually
doomed to destruction wonld o saved, and the health and comtort of the
poople greatly tnereased. ' We aliall shortly publish some extragts from
this yaluable docament, which (s ane of the greatest lmportance to every
government und people,

Woon Coxvenston wy Macmiseny, Iy John Richards, M. E,
London, Bogland : J. & W, Rider, 4 Bartholomoew Close,

Tho author of this book ts s member of the Arm of Hlehardy, London, &
Kelloy, of Philadeiphin, but g been for some tHme & rosidont of London,
o oxnnys Which make up this volume bhisye been published in the Thaber
Poradon Jowenal Fand thoy contaly some yalushle practioal lnformation on
wll branebies of the subjoot, Inthe ehsptor on ** patent monopoly In wood
conversion,’' thore In & boldly sutapoken efiticlsm on the setion of the
Patent Ofloe 1o the sotorious Woodlmiry planer case, which we eommend
1o the &' tention of the woodworkers of this country. We shall probably
recur o this yolume agaln.

Tur INTERCOLONIAL ¢ an Historfioal Sketeh of the Toception,
Looation, Construction, and Completion of the Line of Rallway
Uniting the Inlsnd and Atantio Provinees of the Dominlon of
Canidn. Dy Sandford Floming, C. K, Engloeer in Chief of the
Nowfoundlnnd, Intercolonial, and Canading Pueifio Rallways.
Montreal, . Q. ¢ Dawson Hrothers, 160 St, Jumes stroot,

Tuls volume affords an exoollont ides of the formidable diticulties ou.
countered 1n the construction of the rallway through the ** wildorness,**

IMPROVED PUMPF VALVE,

Mrs. Charlotte Thomas, executrix of Willlam H. Thomas, de-
censed, Sacramento, Cal—~The object of this invention Is to pro-
vide an improved substitute for frappot valves whose hiogod tlap,
or movable piece, s composed of leathor, To this end, tho Inven-
tion relates particularly to the valved seat composed of hard
metal and having a bevelod rim, the lmproved valve haviog an
annulus of soft metal secured in o sultable cavity, and the verti-
cal guides for causing the valve to seat itself acourutely, these
elements belng conjolned under a particular arrangemoent whereby
the valve scats itsel (o the soft metal at each stroke, and always in
the samoe place.

IMPROVED COMBINATION LOCK,

Goorge Winter, Jucksonyille, Va.~In this invention, the bolt is
locked by n series of sllding dogs or tumblers proyvided with sewmi-
olroular grooves o recelvoe rotating pins, having semicy lindrica
posts adapted to it in sald grooves. When the pius are adjusted
in one position, the dogs may be mised simultaneously out of the
notches in the bolt, thus allowing the latter to be withdrmawn Into
the case; but when adjusted In another position, the dogs arc held
locked, the semioylindrical portion of the pins in such caso enter-
ing the grooves in the dogs. The position of the pins &5 iIndicated
by u sories of fingers foserted o the dogs, and polnting to nume-
ruls Ingoribed on tho fuce of the loek.

IMPROVED HORSKESIHOE MACHINE,

John W, Chowaing, Jr, Shadwell Depot, Vi~ This Invention re-
lutes to a novel vonstruotion of horseshoe machine; and it con-
sists in the construotion and arvangement of the devices for oper-
ating tho swaging die and bending Jaws, in the combination with
the pivoted Juws of beoding and gulde rolless, in the construction
and arrnngomont of tho ojector for tho swaged horseshoe, o the
construvtion und areangement of the knife for cutting off the seo-
tlon of the bar formiog the homeshoe, and o the means for ad-
Justing the long th of sald seotion,

IMPAOVED SELF- DUMPING SCOW,

Philotus L, Murpby, Now York oity, sssignor to himsolf amd
John A, Bquices, same place,~This consists in 8 scow made (n two
parts, having the plane of divigion passing longitudinally through
fta contor, the deok belng Inelined from the outer sides 1o tho line
of divislon, The parts connect with ench other at ono end by
hinges, and at the othor ond by n rope, so that when said rope is
relensed the welght of the load may foree the parts apart, and thus
dump the lond sutomationlly.

IMPROVED STONE-SAWING MACHINE.
Jomes Popler, Groen Polat, N Yo<This Invention conaists In the
arrangement of roller guldes for the saws, whioh make (¢ possiblo
to make dlagonnl or stralght outs through o block, or (0 make
both dingonal or stralght cuts at one time In a block of stone.
The operation may be deseribed as follows: The block of marble
or othor stone to be sawn by placod on the support ; and If 1t is o
be worked up into monumont shafts, the saws are urrunged 5o that
tho rollors will gulde and detloot them so that they will saw (Hug-
onally throvgh the blook. On turniog the blocks ayvor, the sws
are weranged two o ane sookot e bolder at one and, (o hing
them wa noar togothor as possible, 1o out out the wedge botween
tho shafta. Tho saws may bo arranged so that part only will saw
dingonally, or all may be adjustod 1o sw in that way,
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4 IMPROVED NATL PLATE PEEDER,

William H. Rittenhouso, Norrlstown, Pa.—~In this invention,
two spring noso piooes are employed instead of the one rigid one
heretofore used, in ordoer that, when the barrel Is turning over on
ono of thom, its walght and the pressuro of tho bearings will
spring It, and so nip the plate that it will not feed while turning.
The blank from which tho nail Is cut obliquely aoross has one edge
longer than the other, necossarily; and ns the reoiprocal foed
turns tho long and the short edgo up altornately, in ordinary nail
plate feodors, high speed (s not possible, beoause the moving knife
1Ufts the plate from the bed knife when, in turning, tho long edge
fsup. But in this devies, when the short edge Is up, and tho nose
ploce made to spring and bind the plate, the moving knife will
cloar It overy time, nnd thore is no Hmlt to thoe speed, 5o far as the
foed is concerned.

IMPROVED RAILROAD RALL JOINT,

Dunocan C. Waddell and John F. Fingor, Marton, 8. C.—This in-
vontion consists of & chalr that embraces the bottom and inner
sido of the rall, and s provided with a central standard or bear-
ing ploce, which comes between the onds of the ralls when they
are placed in the obair, and extends beyond the outside of the rail,
where It is mortised to recelve a split koy, that rears against the
wob, tho sald koy belng retained by a wedge driven in tho split.
The device forms a rigld support for tho ends of tho rails. It may
elther bo placed on the oross ties or between them. The bearing
ploce betwoon the ends of tho mils permits the wheels to pass over
the Jolnt without Jacring orinjuring the end of the rafl.

IMPROVED SEWING MACHINE FOR EMBROIDERY.

Charles Marin, Nowark, N. J., assighor to himself and Isidore
Rosonthal, Now York olty.—This fnvention produces embroldery
stitohos of varying lengths at one side of the fabric only, and re-
tains tho ombroldory stitohes at the ends by fastening stitches
that pass through the fabric at a considerable saving of thread.
Tho machine is made in the nature of the sewing machine, and
produces, by the parallel and angular disposition of the thread,
fiat or mised designs of any configuration, in a rapid, even, and
porfoct manner. [t consists, cssentinlly, of n reciprocating needle
bar, with two adjustable needles, a slotted prossor foot, n swinging
and parallol foedor, and a shuttle that places the embrofdery stitch
n position for the fastening end stitches of the adjustable needles.

IMPROVED WHEEL TIRE,

Georgo Cornwall, Garden City, N. Y,—This consists of a tire the
essentinl part of which s rawhide. Tho hide s fitted on a metal
hoop while in a soft state for fixing it in the required shape, and an
elastic cushilon of rubber s Interposed between the hide and the
metal band.

IMPROVED LUBRICATOR,

Joseph W, Reed, Kalamazoo, Mich.—This invention is a double
automatic lubricator for steam oylinders of locomotives and other
engines, by which oneof the lubricators may be dispensed with ;
and it consists of u cup cast in one plece with fixed internal feed
pipes, having rogulating top nozzles nnd outer cocks for shutting
off the stoam. Tho casting of feed pipes and oup In one plece
makes the cup cheaper, and without joints. The steam passes
up the pipes from the steam cylinder, and condenses gradually in
the cup, which, by the double condensation pipes, forces the ofl up
the nozzles and down the pipes as long as the engine Is running.
When the steam s shut off, the supply of oll s Interrupted, be-
ing regularly continued when the steam is let on again.

IMPROVED WIND WHEEL.

Alfred M. Vanpelt, Capioma, Kan.—By suitable construction, as
the wind blows against the forward sides of the fans, it presses
them against the weights, and the weights support them against
the wind, unless it be strong enough to raise the said weights, and
thus take the fans out of the wind. By suftable adjustment, the
wheel may be armnged to work with any desired power.

IMPROVED WATER WHEEL.

Samuel G. Marlin, Clarion, Pa.—This consists of a wheel com-
posed of two disks placed side by side, each having buckets and
fssues, which are so adjusted that the buckets of one fit in the
fssues of the other, in such manner that, by adjusting one of the
disks toward or from the other, the capacity of the issues may be
raised to any extent, and may also be closed altogether, if required
to serve for the gate.

IMPROVED WINCH.
Elins Sorrinson, West De Pere, Wis.—This consists of a common
winch, whoso crank shaft is placed by sliding pinions in connection

with & second holsting drum, and with rubber rollers for taking up
the slack. It serves to hoist two or more salls at once.

IMPROYED TOOL FOR CAPPING AND UNCAPPING CARTRIDGES.
Isidoro Zambon! and Carlo Zamboni, Owatonna, Minn.—This is
an improved device for removing the exploded cap from a cart-

ridge shell for breech-loading shot guns, and recapping and re-
loading the sholls.

IMPROVED LIFTING JACK.

Thomas J. Corn, Sal Milis, Mo., assignor to himself and James
M. Faulk, same place.—~This consists in making the parts of a lift-
ing jack so that they may be folded compactly together for stor-
Age or transportation. When this is desired, the lever Is removed
and the standards are folded.

IMPFROVED MIDDLINGS SEPARATOR
Jeflerson Graham, Alden, Minn.—There is a vertically recipro-
cating shoe having screens, each clothed with finer and coarser
numbers of bolting cloth : also a serfes of chutes, one set for de-
Uvering the purified middlings out of the machine, and the other
for delivering the (mperfectly separted mattors upon the screen
below. With the above, a blast fan s combined,

IMPFROVED GLOVE-SEWING MACHINE.
Petor B, Gullmndson and Johan €. Rottingor, Coy
mark,~The objeot of this Invention s to construot n glove-sowing
maohine on tho rovolving hook system, whioh produces with two
throads o stopping and oross stich, that rosemblos and equals the
best sowing done by hand, and makes the seams strong and durp-
ble. The deviee Includes glove-feeding cups, reolprocating needle
bar with tenslon devioes, n rotating hook with bobbin snad tension,
and a compound mechanism for operating tho oross stitehing de-
vice. The horizontal actuating mechanism of the parts in Inclosed
below the table, and operated by & treadle, the gloy o-feeding cups
belng run closo to sach other,or at some distance from each other,
0 take hold or relinguish the work by means of & pressare spring
and relossing troadle conneotion,

wnhagen, Den-

IMPROYED SLAUGHTERING AVPARATUS,

Konnard Knott, London, Ontarlo, Canada.—This Invention re-
latos to an lmproved slaughtoring apparmtos in which the bullogk
I8 thrown down, and (aftor bolng killed) demwn out and deposited
upon u oar, which transports the body to the moohanism by which
it I8 holstod for belng dressod. After the dressing operation (L is
lowered, divided In halves by a swinging saw, and the two parts,
which are suspended from hanging tramways by wheel hooks, are
quickly conveyed by sald books Into the freezing house, where
they are packed, or from whioch they may be removed Lo cars or
ships for transportation.

Sreientific Americum,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

INPROVED POCKNET CALENDAR.

Bonjamin ¥, Norrls, Ohiongo, 11 The Improvement conslsts In
the particular construotion and areangomont of the two shoeot
motal disks to euch other, one of whioh Isprovided with a series
of Indentatl corresponding to the divisions of the ealendar
face, and the other of which Is provided with a stud, ono end of
which afords a knob for turning tho disk, and the other end of
which forms a stop whioh enters Into the Indentation of the other
disk, and by loeking the two disks dotormines tho propor rogisten-
tion of the divisions of the two d'aks and provonts socldontal dis-
placomont of the samoe whw in tho pooket,

IMPROVED LANTHILN,

Honry C, Kolly, Chicago, IL—This Invention rolntes to n novel
construetion of the lantern; and (6 conglats in the construotion nnd
arrangoment of the burner and deflootors, the construction of the
base provided with tubes for supplying air to the burner, the con-
struction of the outlet for the hot alr above, and the means for nt-
taching the gunrds to the baso plece, and thus conneoting and
holding the soveral parts together,

IMPROVED PUZZLE BLOCKS,

Ripley R, Calkins, 8t, Joseph, Mo.—The object of this invention
fsto provide n mechanical or materinl verifiontion of the geomot-
rioal problem *‘that the square desoribed upon the hypothenuse of
n right-angled teinngle (8 equal to the sum of the squares upon
the other two sides.” To this end the fnvention consists in the
combination of five blocks, three of which are (n the shape of slm-
flar right angle trinngles, one in the shape of a trapezium, and the
other in the shape of a trapezoid, which blocks are adapted to be
put together to form a single square upon the hypothenuse of a
right-angled triangle, or to be transforred or arranged in two
squares upon the other two sides; the same to be used in schools
for purposes of illustration, or to be used asa puzzle for general
amusement,

IMPROVED STREET LAMF,

Lewlis O, Cameron, Pittsbureh, Pa.—The Improvements constitu-
ting the invention are embodied in three foatures, namely @ 1st.
Construoting the glass body of the lnmp with o large opening at
the bottom, and providing adjustable perforated plates for closing
the saume, the sald plates being attached exterforly. 2d. Making
the metallie eap or top portion of the globe ndjustable and remov-
able. 3d. Providing the lamp with a detachable holder or reservoir
for gasoline or other light hydrocarbon.

IMPROVED BROMINE STILL.

Freeling W, Arvine, Mason City, W. Va.—The points of novelty
in this invention consist in making the still with a funnel-shaped
bottom, {ntroducing the steam pipe at the lowest point of the
same, and providing an annular orifice for the escape of the liquid
product. Italso oonsistsin providing a return pipe for the es-
caped bromine at the mouth of the recelver, and conducting tho
gas to an absorber where it is dissolyed in bittern and returned to
the still for utilization by decomposition.

IMPROVED HORSE DETACHER.

Amos M. Barker, Macon, Neb.—In using the device the cock oyo
of the tugis put over the outer arm of a double book, and the
head of a rod is placed in the space between the poiuts of the sald
double hook, holding the hook securely in place. Should it become
necessary to dotach the horse, the driver pulls upon the cord at-
tached to the arm of the rod. This turns the rod and raises its
bhead out of the space between the points of the double hook,when
the diaft straln turns the hook forward, dmws the tug from the
sald hook, and the horse Is detached.

IMPROVED POCKETHOOK FASTENING.

Ernst Schnopp, Bast New York, N. Y.—This lock consists of n
face plate, with swinging handle, applied to the closing flap of the
pocketbook. It hesa center knob at the under side of the same,
that enters a contrally perforated radinl spring plate for closing
the lock, the button being released by pulling at the face handle.
IMPROVED TEMPORARY BINDER.

Ferdinand Guicheteau, Brooklyn, N. Y.—This invention consists
in the combination of aspring clip of novel construction with the
back of a book-shaped box or receptacle, in such a way that let-
ters, involoes, and other similar papers, may be placed ona pair
of needles fixod to tho said back and retained by a spring. The
Intter is slotted, and so placed as to be capable of following the
papers down on the noedles.
IMPROVED UMBRELLA SUPPORTER.

August H. Adams, Piqua, Ohlo,—~This consists of an attachment
for vehiocles, baving & socket for the umbrella handle at one end
and doubl kots at a ble angle at the opposite end, to be
sooured by clamp screws to a grooved supporting post attachod to
the wagon seat.

IMPROVED EAR RINGS.

Leon P.Jeanne, New York city,~This invention consists of a
spring lover hook, attached to a knob of the ear ring or drop, and
bent upward, 20 as to bear on the ecar, and retain the button se-
curely in position.

IMPROVED BILLIARD BALL,

Gustay Magnus, Berlin, Prussia.—These ballsaro made uniform-
1y solid throughout, without any pores or eavities. Thoy aro per-
fectly olastio.  They rebound to a hight of efghty feot If thrown
on aniron piate,  Thelr centor of gravity Is exactly (o the center
of tho ball, so that thoy e still in any position on a surface of
quicksliver. Thoy do not ermck or peel off, and thoy do not lose
thelr color, Thoe Ingredients are rubber, sulphur, o sultable color
ing matter, and heavy spar, or sulphate of baryta, the latter In a
quantity at loast fifty por cont of tho rubber. Tho mixing s done
in the usunl way.  After having mado a ball, a8 nearly truo ns pos-
#Ible, and about one half inch smaller than tho Nnished ball, 1t s
enveloped (n nshoot of the sume mixture, having tho requlred col-
or, of throo olghths of an ineoh thiokness, and put in o very strong
motalllo mold of ndequate form.  Tho whole I8 thon submitted to
tho ouring prooess during ut least ton hours, vommencing with n
low tempernture, and inereasiog it slowly hut stondily, Tho mix-
turo bs oxposed only for ono hour or loss to the highest dogroe of
hent, which will vary nocording to the quality of the india rubbor
s The cured balls are then turned and Anished.
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NEW HOUSEHOLD INVENTIONS,

IMPFROVED WATER FENDER FON DOORS,

Ellot L. Valontine, Oakalls, T1L-This oonalsts of n wator con=
dult, made from shoot moetal, to bho nttachod o doors, windows,
and other similar plages, to ontoh tho water that drifts against
tham, and conduot it outalde tho siil,

IMPROVED WABIL BENCH,

Potor B, Itudel, Grand Rapids, Mich.~This Is & folding wash
benoh, hinged to & vortionl standard oarrying wringer rolls. The
bench Is formed of two soctions, which consist each of & platform

supported upon a hioged frame or log, and adaptod to fold and le
closo agninst the upper portion of the standard,
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IMPROVED INVALID BEDNTRAD.

Franklin E. Sawyer, Hyde Park, Vi.-Thix bedstend may be
ensdly nnd convenfently adjusted by the oooupant or attendant o
nny position, to be used asn common bed, or nsn sofa or settes, or
at any inolination. It ls also enxily movable from one room to the
othor, and has accommodations for the storing awny of sofled
olothes,

IMPROVED DOTTLE WASIHER,

Willlam Scherenberg, New York olty.~In using the machine,
the bottlos are placed in o framo and sooured. A trough is then
lowored, bringing funnols into the mouths of the bottles, Into
whioh wator and shot, tacks, or other sultable substance, are
poured, A wheel Is then turned whioh shakes the framo and bot-
tlon, washing tho suld bottlos olonn in o short time,  When the bot-
tos nro sulolontly washed the frame is turned through n half roy-
olution, which nllows the water und shot or tacks to flow from the
bottlos nto o basin.

IMPROVED WASHIRG MACHINE.

Allen D, Forris and Albert N, Ferrls, Blakeloy, Minn,—The suds
box Is made In the form of a half oylinder, and to it is attached &
sorios of parallel oross bars, which form the rubbing board, and at
tho snme time strengthen the zine bottom. The top opening Is
surrounded with a curve which preovents any water that may be
spilled from running off upon the floor, and gerves as n rest for tho
attachment of o wringer. Devices are provided to hold the suds
box stationary while the wringor I8 being used,

IMPROVED SPRING PILLOW,

Jocob Beamer, Manor Station, Pa.—The object of this invention
I8 to furnish, in place of the feather plilow, an Improved wire
spring pillow, that is conducive to sound and healthy sleep by
keeping the head cool, and admitting pure alr to the back of the
samo. Wire cloth is stretched on curved band springs, which are
attached to the lower ends to a suitable supporting frame, and at
the upper ends, by a cross strip, to upright rack bars. The sup-
porting springs are laterally braced by a curved stiffening rod.

IMPROVED EVAPORATOR FOIR REGISTERS,

W. It. Fowle, Balumore, Md.—The invention conmsts in molston-
ing hot air as it passes into an apartmont from n furnsce or stove,
by enusing it to pass through steips of absorbent material, more
or less saturated with water. The nbsorbentsare endless pleces of
fabric held by opposite rolls, and dipping into the water, being
spaced by ring grooves in the top roll. The Inventionis equally
adapted to any form or location of registor by means of an attach-
ment open at the bottom 50 as to enclose witha 1id the ordinary
floor register, and provided with a rear opening to correspond with
that of the evaporator.,

P .

NEW AGRICULTURAL INVENTIONS.

IMPROVED FARM GATE, .

Dennis O, Bacon, Litohfield, TIl,.—This consists in hitohing the
rear post of the frame to the main gate post, on which it turns by
oyos und long staples,

IMIFROVED CHURN.

David J. Rogers, Bardstown, Ky.—This invention relates to cer-
taln improvements {n churns, designed to simplify and extend the
use of the same, and expedite the operation of churning. Iteon-
sists principally in the combination with a tube or case, provided
with slits and perforations, of a projecting handle for holding the
tube stationary against the bottom of the outer case while the
dasher is belng worked up and down in the said tube, by means of
which arrangement apy vessel without a special cover may be em-
ployed for the outer containing case, and the churning devices
adapted for use in the one as woll s In the other.
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON SPRING ATTACHMENT.

Reuben Doty and Joseph Doty, Wellsville, N. Y.—This is a de-
vice for attaching springs to a wagon body, composed of a top
plate, a cross bar, encircling olip or band, and downward extend-
ing lugs, to form shackles for springs, the whole made in one
ploce.

IMPROVED ROCKER AND TRACK FOR CRADLES AND CHAIRS,

Danfel Rupp, Four Cornors, lown.—This device is so constructed
that the rocker shall always have a stnooth surface to rock upon,
however rough the floor may be, or however soft the carpet. The
invention consists of a track having a right-angled bracket with a
Vashaped slot, in combination with a cradle rocker, having s pin
which enters the slot in the bracket.

IMPROVED PORTABLE HOUSE.

Francis M. West, Des Moines, and Addison R. Smalley, Snyder,
lown.~This Is a portable house that may be readily shipped and
sot up, and taken to pleces in case of fire, or for moving, the con-
struction being strong and durable, while at the same time neat in
appearance. The walls are made of grooved and tongue-locked
logs, with detachable door and window casings applicd In similar
manner. The floor is conneoted to the joints by pins and recessed
looking strips, while the roof sections are on dovetalled
mfters by Internl bearing strips and top battens, the parts belng
Interlocked rigidly.
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NEW TEXTILE MACHINERY,

APPARATUS FOR BOILING AND DYEING SILKS, ETC.

Lowis Lolgh, Pittsficld, Mass.—This consists in the combination
of the series of fingers, thelr conneoting rods, and an operating
moechanism, with the two vats for moving the rods that support
tho material being belled or dyed, and In the combination, with
the ond of the outer vat, of a bax, connooted with the spuoe be-
tween tho two vats by an oponing, Tho box rocolves tho wash
from the ebullition of the Hquid in the first vat, and, bolng highor
than tho sald vat, allows the Uguid to flow back Into the same,
thus avolding any risk from bolling a Uguid in an alrtight space.

IMPROVED SPINNING AND DOUNLING MACHINERY,
John L. Taylor and Robert Ramsden, Bolton, in-
vention relates to tho machines known as throstle spinning and
doublo frames, and consists in imparting s positive motion to the
bobibin on which the yarn or thread Is wound, and s variable mo-
ton to the tnvorted filer, whioh s flxed to s bush, bearing upon A
flannel or othor washer plnced on the lftng mil, The advantages
clalmed for the Improyements wre : Fist, no oll s mw?nqtdt
wpindle to lubricata the bobbin after dofMng, as heretofore
ondly, no soarling of the yarn on the top of the spindle
plnco ; thirdly, no friotion of thrend agninat the tier leg ; fo
no removal of fllers when dofing ; Afthly, & grest saving of |
is offocted, and of time in dofing, and the bobbins can
while the frame 1s golog: and, lastly, as the bobbins !
metal plates, they are not liable to be saturated with oll,

sequently no ofl can penctrate to the yarn on the
heretofore.
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g8 and Pevsonal,

rge for Insertion under this head is One Dol

Four Lines, One Dollar and a Half per Line

&

. oultural Tmplements and Industrial Maohin-
y for Exportand Domestic Use. R.ILAlOD & Co., N.Y,

D. Frisble & Co, manufacturo the Friction Pul-
I ptaln—best (n the World, Now Havoen, Conn,

Wanted—Parties to manufaoture, on o roynlty,
AD {natrament to prove Bteam Gauges. Addross E. ¥,
Oshorne, St. Paul, Minn,

A Burokn'—Beat Weather Steip out, Patent for
Balo,chioap. Make an offor. 1T moan business, Husteated
in Sof, Amoriean,0ot, 9,75, Frank Fleury Springeld, 1,

Tndia Rubbor—Capitalists are invited to Exam-
Ino A now process of manufacturiog India Rubber, by
whioh ono Lalf tho labor and machinery wre saved,
Addross Indla Kubber, 82 Park Place, Now York Clty,

Foundrymon, lottor your pattorns with Metallio
‘Lotters mado by i1, W. Knight, Soncea Falls, N. Y.,

Firat olass Mechanioal Draughtsman is opon for
“ongagement, Addross T, P, Pemberton, 502 Clormont
Avenuo, Brooklyn, N. Y.

Wanted—An Analytical Ohomist. Address, stat-
ing ago, vxporience, roforences, and salary expected,
P. 0. Box 1M1, New York.

A good Machinist is wanted, who can invest
2,000 10 & good paying business, which will be perma-
nent. Address N. Upham, Agent, Athol, Mass.

A Scraper Patent for Sale. Address R. Verea,
83 Wall St;l:e;ew York.

More than Ten Thousand Crank Shafts made by
Chester Steel Castings Co., now running; 8 years' con-
stant use prove them stronger and more durable than
wrought fron. Sce advertisement, page 189,

Solid Emery Vuleanite Wheels—The Solid Orig-
inal Emery Wheel—other kinds imitations and inferior.
Cautlon.—Our name Is stamped {n full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest, New York Belting and Pack-
1og Company, 37 and 85 Park Row, New York.

Glass Blown Oylinders. T. Degnan, 120 Milk St.
Boston, Mass, : :

Planing Machines—For the best and cheapest
travellog-bed or ** Farrar'' Planers—24, 27, and 80 in.—
also 15, 18, and A In, at y-bed maol y addross
Lane M'f'g Company, Montpeller, Yormont,

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

Steel Name Stamps, post paid, for 18¢, per lotter.
Marks on Wood, Iron, and Steel. Agonts wanted. Steel
Stamp Works, 213 Chapel 8t,, New Haven, Conn,

Handbook of Useful Information for Lumber-
men, Millwrights, nod Englocers (152 pages) sent free by
Lane M'f'g Company, Montpelier, Vermont,

Horse Nail Machines—Wanted Machines for fin-
ishing and polnting Horse Natls. J. W. Britton, 15th
‘Ward, Cloveland, O,

Jethro Wood.—If any of our readers can send or
Tefer us to any publication containing s portralt of
Jethro Wood, the plow inventor, we should be obliged.
Munn & Co.

For tho cheapest and best Small Portable Engice
wanufsctured, address Peter Walrath, Chittenango,N. ¥,
Clroular Saw Mills of the celebrated and popular
*Lane'' pattern, made undoer, direct supervision of to-
vontor by the Lane M'f'g Company, Montpelier, Vt,
M, Shaw, Manufacturer of Insulated Wire for
galvanic and telegraph purposes,&c., 25 W, 27th 8t,, N. Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegraph and other olectrical machines, have removed
to 330 Water Street, New York.

Pat'd Graining Stencils—J. J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&c., for Machinists, Manufactured by C, W. LeCount,
So. Norwalk, Ct. Send for reduced Price List,

“ Abbe"” Bolt Forging Machines and Palmer
Power Hammers a speclalty. Send for reduced price
fsts. S. C. Forsaith & Co., Manchester, N, .

400 new & 2d hand Machines, at low prices, fully
described In prinfed ilsts. Send stamp, stating Just what
you want. 5.C, Forsith & Co., Manchester, N. H,

Lane's “ Monitor” Turbine Water-Wheels are
not perpetual motion machines, but they combine more
and greater advantages than any other water motors of-
fered the public. Address Lane Mfg Co.,Montpeller,Vt,

Driving Belts made to order, to accomplish work
required. Send full particulars for prices o C.W.Ary,
148 North Thied 5¢., Philadelphia, Pa.

See Boult's Paneling, Moulding, and Dovetailing

Machine st Centennial, B. 855, Sead for pamphlet and
sample of work. B. C. Mach'y Co.. Battle Creck. Mich.

John MeDonuld (formerly of Kingston, Jamalea)
will plesse sddress Geo. B Lundy, Balmoral,Ontario, Ca.

Hydrant Hose, Pipos, and Couplings. Send for
prices Lo Dalley, Farrell & Co_, Pittaburgh, Pa.

“Deoad Stroke' Power Hammers—recently great-
1y improved, increasing cost over 10 per cont. Prices ro-
duced over 2 per cent. MHull & Belden Co., Danbury,Ct.

Power & Foot Presses & all Frult-can Tools. Fer-
racute Wka., Bridgeton, N.J. & C. 37, Mchy, Hall,Cent'l.

Shingles and Hoading Sawing Nuchlm_:. See nd-
vertisement of Trevor & Co., Lookport, N. Y.

Steel Castings, from one Ib. to ive thousand 1bs.
Invalusble for strength and durabliity. Circulars free.
Pittaburgh Steel Casting Co., Pittaburgh, Pa.

For best Presses, Dies, and Frult Can Tools, Bliss
& Willlams, cor. of Flymouth snd Jay, Brooklyn, N. ¥,

For 80lild Wrought-iron Boams, oto., seo adver-
ysement. Address Unlon lron Mills  Fittaburgb, I's.
for Uthograph. &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
snd workers of sbeet motal. Flue Gray Iron Cestings
10 order. Job work solleited,

For S8ol:d Emery Wheels und Maohinery, soud o
e Usion Stone Co., Boston, Masa., for clreular.

Clapboard Machinery —Sawini, dressing, and
trimming—a speclalty of the Lane M'f'g Company,
Montpoller, Yormont,

Hydruulic Presses and Jacks, now and socond
sand. Lathos and Msculnery for Pollsing and Buting
metala. E. Lyon, 470 Grand Street, New York.

Diamond Tools—J. Dickinson, 84 Nussau St., N.Y.

Tewplos und Ollcuns.

It hns hoon our guatom for thirty yoars past to
dovote n consldornble spaco to the answering of
questions by correspondents; 8o useful have
those lnbors proyed that the SCIENTIFIO AMERL-
CAN oflloo hins become the factotum, or headqur-
tors to whioh overybody sends, who wants specinl
Information upon noy partioular subjeot, Solnrgo
18 tho numboer of our correspondents, o wide the
mngo of tholr inquiries, so desirous are wo to
moot tholr wanta and supply correct information,
that wo nre obliged to employ the constant assls-
tango of n conslidernble staff of exporienced wrl-
tars, who bave the requisite knowledge or noooss
Lo the latest and best sources of informution.
For example, questions relating to steam on-
gines, bollers, boats, locomotives, raflways, oto,,
nre considered and answered by o professionil
ongineér of distinguished ability and oxtonsive
practical experience. Enquiries relating to oloc-
tricity are answored by one of the most nblo and
prominent practical electricians n this country,
Astronomieal queries by n practical astronomer,
Chemical enquiries by one of our mest eminent
and experienced professors of chemlistry; and so
on through all tho various departmoents. In this
way we are enabled to answer the thousands of
questions and furnish the large moss of Informun-
tion which these correspondenceo columuns present,
The large number of questions sgent—thoy pour in
upon us from all parts of the world—renders it
impossible for us to publish all.  The editor sc-
leots from the mass those that he thinks most
likely to be of general interest to the readers of
the SCIENTIFIC AMERTCAN, These, with the roplics,
are printed; the remainder go into the waste
baskot. Many of the rejected questions nre of o
primitive or personal nature, which should be an-
swered by mall; in faot hundreds of corres-
spondents desiren specinl roply by post, but voery
few of them aro thoughtful enough to enclose so
much ns a postage stamp. We could In many
cnses send n brief reply by maldl if the writer wore
to enclose u small fee, n dollar or more, necord-
ing 'to the nature or importance of the cnse.
When we cannot furnish the Information, the
money I8 promptly returned to the sender.

T, B. G. can remove tattoo marks from
the hands by the process described on p. 831, vol,
30.—G. B. should read our remarks on p. 202, vol.
34, on dissolving shellac.—B. can ebonize white
wood by the process described on p. 50, vol. 83,—
1. K. D. H.will find directions for making print-
ing Ink on p. 107, vol. 85.—Mm. R. can chemically
presoryve natural flowers by dipping them in hot
melted parafin.—G. 8. can best clarify varnish
by filtration.—B. €. {8 Informed that a recipe for
erasive sonp was published on p. 181, vol. 81.—B,
L. F. will find directions for cutting glass with
hydrotiuoric acid on p. 879, vol. 83.—F. 8. can pol-
Ish white metallic alloys by the process deseribed
on p. 57, vol. 34.—R. W., T. D., W.S. H, W. B,
W.A.R., A.A.C,G. M, J.B, J. M. P.,,J.E. 8,
and others who ask us to recommend books on In-
dustrial and scientific subjects, should address the
bookscllers who advertise in our columns, all of
whom are trustworthy firms, for catalogues.

(1) M. M. C. asks: Does a point on a con-
necting rod between the centers of the erank pin
and crosshead Journal describe a perfeot ellipse,
or is the figure which it describes slightly larger
at one end than at the other? A, Slightly larger
at ono end.

(2) A. W. H. asks: I have a side stroke
slide valve portable engine.  Cylinder s 734 inch-
es In diameter, with 14 inches siroke. It fsrated
at 12 horse power. Irun agin stand with itat
speed of 250 to 800 revolutions per minute. I think
{t ought to run at 125 or 130 revolutions of the
driving whee!l per minute when the gin saws ure
at thelr maximum, 300 revolutions per minute,
A friend contends that the engine would do the
work more casily running at 75 revolutions per
minute. Which Is right? A. You are,

(8) J. P.says: Of what benefit is lagging
between the jacket and the boller of a locomo-
tive? A, It provents tho heat passing off, by con-
duction, to the air.

(4) A. B.snys: We have two engines, each
7x12 inches, attachod to one shaft;they are rover-
gible by link motions, and are provided with or-
dinary slido valves. One of the engines has too
much opening on either center. How can we
shorten the stroke so there will not bo more than
&¢ inch opening on oltheor conter? A, Pluce the
eccentric more nearly at o right angle to the
crank.

(5) G. M. F. asks: Will plastor of Paris,
mado in the form of & oup, answer for the porous
cup in the Bunsen battery? A, No, for the rea-
on thatit is not porous.

(6) C, W. M. asks: 1. What should be the
inside and outside dianmoter of u helix, whoso
longth is 8 inches? A, Inside 1 Inch, outside 2
inches. 2.0f what slzo should the wire be, to give
the greatest lifting force? A, Use No. W copper
wire. 8. Would any kind of wood do for a spool
for winding it on? A, No spool Is necossary.
Wind the wireon the lron core.

(7) W. B. asks: If two magoots be placed
parallel, with thelr opposite poles togother, the
poles will attraot each other. If the magnots bo
placed end toend, with the positive pole of one
to the negative pole of the other, thoy will repel,
nocording to Ampere's theory,wheroas in prastice
thoy attruct. How isthis explained ¥ A. Accord-
ing to Ampere,thoy should attract under the con-
ditions mentioned.

(8) A. 8. says: | am makiog an sloctro.
magnoet, which [ wish to insulate by winding on

silk, and then dippiog o parafin. The only par-

Draper, Hopedalo, Mass, | aftin I can get here s made up Into candles, which

/=

I fonr may bo adulterated with something that
would spoll my wire nftor I have takon the pains
to wind 1t, Would you advise mo to use it?7 A.
o wilk s sufMolont, The dipping in parafin will
do harm,

(9) M. A. G nakn: 1. s o hollow lightning
rod ns good w conductor of electrleity as nsolid
one of the same dlamotor and same motul? A
No. 2 In the conductive property of a rod In
proportion to Itssurface, or to s solld contents?
A To Ity golld contents,

(10) C. M. says: 1. I have an electrical con-
duotor on my dwelling house, composed of three
twistod fron wires and o small copper wire be-
twoon eaoh of the throe strands, about 4 an inch
dinmotor altogother. Is such o rod & suitabloe
protector agninst electrle shooka? A. Yes, If
properly connected with the earth, 2. Would o
gulvanized fron ropo of 3 inch dinmeter be as
good s n conduotor?  The rope would be prob-
nbly twice tho welght por foot of the lightning
rod. A, Yoes, better than the other.

(11) W, N. . asks: What s the average
digtance which a printer's hand travels for each
typosot? A, About 30 inches,

(12) L. €, K, says: I wish to bring water
into my house from a spring 80 rods from the
house and 100 feot higher., [ wish to use ¢ inch
fron pipe. 1 nm told that it will fll in a short
time with rust so a8 to stop the flow of water en-
tirely. Would it bo advisable for mo to lay fron
or lead pipe? A, A tin-lined lron pipe Is now be-
ing introduced into the market, which we think
will best angwer your purpose, and probably not
008t moro than n lead pipe of sufliclent thickness
to bear tho prossure.

(18) 1. E, K, asks: Is there n preparation
for rusting steam Joints together? A, Use o mix-
ture of onst fron borings 100 I1bs, and sal ammo-
nino 8 oz4,, woll wetted with water.,

(14) G. D. M. asks: Can you tell me what
substance plasterors mix with thelr white glue
in making molds for ornamental plaster work, to
glve o gray color and mako It tough like rubber ?
A. No; glycorin [s said to be n good coating for
tho Interior, but lard and oil {8 most commonly
used.  Plaster casts, immersed in g hot solution of
gluo long enough to be well saturated, will bear
o nadl driven In without eracking.

(15) . R, nsks: Is solder ns good after it
has been Inuse on fron and briss us when new ?
A. No.

(16) L. 8. C. asks: 1. What good material
or paint can you recommend to cover a shingle
roof, to make itapproximacely fireproof ngainst
sparks and heat in case of the burning of an ad-
Joining bullding? A. Quicklime bolled In linseed
oll and applied hot is said to be ficeproof, 2.Can
a durable wall 9 inches thick be made of sun-
dried unburnt brick for a bullding one story high,
the foundation belng of burnt brick? A, We
should consider the wall too thin: it is not likely
to sustain the roof ; 16 {nches thiek would do bet.
ter, It could be laid up inclay. 3 Would hy-
draulie coment adhere to such a wall, if plastered
on the outside? A. No; it would be better to
fur off the inside, and lath and plaster it in the
usual way.

(17)J. R. K. asks: Has the temperature
any effect on a steel spring blade? A. The effect
will not be noticeable by ordinary measure-
ments,

(18)T. M. M. asks: Is there not such a thing
as getting lumber too dry ? We kiln our lumberin
a very hot dry house. Sometimes weleave itina
woeek longer than we should if we were in a great
hurey forit., Our foreman claims that there is
no such n thing as gotting lumber too dry ; but
wo find sometimes, after we have used lumber
that has been In the kiln so long, that the end
wood swells. A, We think your foreman is right;
but kiln-dried lumber s no doubt more subject to
swell by the absorption of moisture than that
which is seasoned by long exposure to the action
of tho weather, If you stack your lumber two
or three yoears before using it, you will no doubt
have the best seasoned soull,

(19) J. 8. nsks: How much powder will a
small mortar, with a bore of 4 inches diameter
and longth 44 Inches, tako to throw a shell 34
of a mile? A. From 3§ to 3§ 1b,

(20) B. F. M.says: I have canned some
blaokborries and mspbercies, but I have lost
about 25 cans by the cans pulling in two ; some-
times thoy will burst ull to pleces. Can you give
us somo reason forit? A, Incanning fruit it is
neovssary, in order to expel as much of the air
ws possible, us well s to destroy any inciplent
gurws of formontation, (1) that the vessels should
bo as full us possiblo and (@) that before being
soaled they should be placed for a short time in
bolling water until thelr contents become of the
sme tempersture us the surrounding water, in
which condition thoy should be sealed, and imme-
dintely thoreaftor removed and allowed to cool.

(21) L. A nsks. Is there anything oxcept
muristic acld that T oan use for soldering copper
or tn to galvanized tron, or for soldering the lron
Isolf, und mako a smooth Job? A Use borax, nold
chloride of sine, or sal ammonine,

(22) B. Wosays: We have some steelyards
that have no polse.  Can you tell we how to make
or adjust one? A, The principle on which the
stoolyurd aots Is that of the slmple lover. If you
ean got two or three correct welghts, you can
make u polso by experimont. To caloulate the
proper wolght of the polse, measure the lover arm
of the welght, and that of the polse to one or
more of tho notwhes, and use the proportion that
any givon welght s 1o the required polse as the
distance from the fulerum w the polse is to the
distance from the fulorum to the weight.

(28) C. K, C.nsks: How can 1 best succeed

o getting & Journal to wake Iself a seat In o

bearing that s 8lightly too narrow for it? A
File out the gides of the bearing.

I# It likely that any other substance than oll or
mud Ig the cause of the woter fonming or surg
ing in the upright tubular boller? A, There ure
other causes, such as want of sufliclent steam
power.

(24) 1. H. 8. saya: My friend claims that in
u chronometer wateh the escapoment wili com-
mence to move at the same momont thut the do-
tent liberates the sald escape wheel, I olslm
that the inertia of the train of wheels 18 sufliclent
to rotard the time for commencement of motion
of the cscape wheel sufficlently to allow the bal-
ance to move through a spree of at least three
degrees from the timoe the detent hay Just Hbora-~
ted the escape wheel to the time that sald escapo
wheel com {ts movy t with every beat
of the balance, pendulum, or whatever It muy
be. Who is correct? A. Your view of the mat-
ter is the more correct of the two, though the
amount of motion of the balance wheel before
the other commences to move could only be
settled by experiment. It should be noted, also,
that the teeth of the cscape wheel could have
such g shape that it would be In motion while
digengnging from the escapement. Possibly this
is the case in some watches.

(25) J. E. W. says: I am running my en
gine at the rate of 175 revolutions per minute.
What would be the difference in the amount of
steam that T should useif I ran it at 200 revolu-
tions per minute, provided that I increase the
size of pulley on machinery so that the engine
will be doing the same amount of work? A.
There will be no great difference, but there will
probably be a little galn by uszing the increased
speed.

(26) A. L. nsks: What would be the safe
pressure forl4 inch external dinmeter steel pipe
(r3 inch In thickness, and also of 1 Inch external
diameter steel pipe, ¥4 Inch thick? A. About
5,000 and 2,000 Ibs. per square inch respectively.

(27) W. R, H. says: In a recent issue you
describe a new electric battery. I have had this
battery in use since January last. The Jar is s
common glass tumbler. The zinc cylinder is sheet
zine, twice the hight of the tumbler. The porous
cup is made of blotting paper around the zino
turned in at the bottom. The copper wire is coiled
over the paper, which keeps the zinc and paper in
place. Sulphate of copper solution is used as in
a Daniell battery. This battery can be con-
structed for twenty cents, and will work
from 5 to 8 weeks, producing a current suitable
for experimental purposes. By making the zinc
cylinder twice the hight of the tumbler, the bat-
tery remains in working order longer. The zine,
being very thin, is soon destroyed on the lower
edge; but by pushing the cylinder down, the same
amount of surface is exposed to the action of the
acid. A. The Daniell battery is capable of many
modifications, and this is as good as many others
which have been used.

(28) E. 8. asks: What will remove a lin-
seed oll stain from common white cloth? A.Try
benzine or naphtha, and press with a little warm
pipe clay.

(29) R. T. 8. asks: How can I dye white
kid slippers black? A, First stoep the material
in a strong, hot solution of logwood, and then in
one of sulphate of iron (copperns). Repeat if
necessary.

(30) W. B. asks: How can I pulverize mica?
A. Heat itas hot as possible, und while in this
condition plunge it suddenly into cold water. It
thus becomes very brittle and may be reduced
without difficulty.

(31) W. G. 8. asks: What is the hydraulie
prossure of a column of water 30 feet high? AL
About 1234 1bs. on the squuare inch.

Can Lget s full large blaze from glycerin by
putting the tluld above tho light? I can get it to
burn, but it gives a small blase which, it seems,
will not get any larger. A, A higher tempera-
ture In contact with the air will produce a mapid
decomposition of the glycerin, giving & much
stronger tlame, but at the same time liberating
frritating and offensive fumes of acrolene. 2.
What Is the cost of It compared with alcohol?
A. Glycerin, in comparison with alcohol, Is very
choap.

(82) D. F. E. nsks: How much sand and
lime doos It tako to mix ono bushel of Rosendale
cemont in mortar for laying brick? A, One of
comont, one of Hme, and six of sand will mako a
good mortar for brickwork.

(83) W. G. W. saya: | am bringing water
250 feet from o well through u 13 foches plain
wrought iron pipe.  The wator Is clear and good,
to all appearance; but when It has steod in a pall
or vessel of any kKind an hour or more, a greasy
reddish scum arises to the surface in sufficient
quantity to color the loside, so that it requires
conslderable serubbing to clean {toff. Is thero
any chemionl property (o the water that causes
the dificulty ¥ A, The sediment you mention s
very probably due to some eorrosive action of
the wator on the iron conduits. This may be due
fn part to the presence of free carbonio acid.
Draw a quantity of the water, add to it a small
quuatity of lime water, and allow to stand over
night; then draw off the cloar water. The addl-
tion of tho Hme water will noutmalize tho free
acld, with which It forms an Insoluble salt, and at
tho same tme preoipitate any fron that may be In
solution., EBaperfence will soon teach you the
proper quantity of lHme water noocssary.

(84) J. A V. naks: What is the most effi

clont means of stopplog nnd proventing leaks In

gutters? [ bave onoof coppor that leaks teeribly,

gmby mm'lng the cornlee of wood beneath, A.
your roof Is a steop.pltehed oni

lining of the gutter may not M“ lhi::p:

enough unider the covering to prevent tho water

from Howing over the baok edge of it, into the
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comiee ; or tho contraction and
may have worked the joints loose. The
. | be closely examined, and, if loose,
paired before painting. W find no difioulty
here In keeping gutters, that are simply lned

(35) C. F. S. asks: 1. Is the radiation of
the mothod of heating private dwollings with
furnnoo in basement and tin pipe leading to dif-
foront rooms at the floor called direot ar indirect?
A, Indircot. 8 Whon this method is used, whero
should frosh afr be admitted to the room thus
hoated, at the floor or near cofling ¥ A, Fresh air
should bo taken from the exteriorof the house at
the basoment, and supplied to the afr chamboer of
the furnaco by & speoial pipe or shaft, which may
bo of wood; it 18 this air, when warmed, that
beoomes thy frosh afr of the rooms, The five-
placo flue willoarry off the vitinted alr, having
its opening near the fHoor,

Can cast fron be casohardoned with prussiate of
potnssn? A, Yes

(86) L. W, asks: Will any injurlous effocts
ariso from working over and inhuling the yapor
or steam arising from bolling or hot aniline
dye? A, Yes it I8 oxtromely unhealthy, if from
no othor oause than induced predisposition of the
systom to take cold und contraot pulmonary com-
plications.

(87) A, H. 8. asks: Isitinjurions toa per-
son’s hoealth to sleep in a printing office after
working in it all day ? It i% sald thar the antimony
in type motal {8 poisonous, A, If the oflice is
well ventilated, and free from tho odor of ben-
zino and other oxhalations, it will not be un-
healthy. The antimony docs not evaporate.

* (88) G. G.says: I need a flexible tube to use
in kerosene ofl. What I the best material to
make {tof? A. Try one of leather. Rubber will
notanswer., £, Ina lamp burning kerosene oil,
what 18 the best distance to have base of flame
from surface of 0fl? A. About 2§ inches.

(39) E.T. M. says: I am about toconstruct a
flume for carrying off the smoke from o quick-
silver furnace, the smoke belng strongly improg-
nated with sulphurous acid. What effect will it
bave on a four feet flue constructed of Portland
cement, gravel, and sand? A, The effect will be
to specdily convert the exposed surfaces of the
lime into an oxysulphide,and finally into sulphate
of lime, which will resist any further changoe.

(40) J. W. says: My cellar is always wet.
If 1 diga drain or two in it, and dig a well down
to the gravel,the drains going into it, will the wa-
ter soak In the gravel 7 A, It depends upon the
nature of the several strata over which your house
stands. Better consult some of the older resi-
dents of your nelghborhood. See query 20, p.
107, vol. 85,

(41) M. E. A asks: 1. I wish to build an
cehouse on my farm, to hold about & tuns of ice,
in which to keep meat, etc. A. You wilfind a
description of one of this size on p. 251, vol. 31 (in
which read “7 feet square™ for interior chamber
instead of 6.) 2. Is it best to build it into a bank
and cover the top with earth, or build it all above
ground? If the former, how shall I construct it?
A It is not necessary to bufld it in a bank; let
the building be isolated, but the floor about 224
feet below ground. 3. How should the door be
made? A. Provide a canvas on the inside that
willallow it to be packed with about 6 inches
thick of sawdust. 4. Should the provisions be
kept in the same room with theice? A. No; but
in the surrounding passage, as in the description
above referred to.

(42) W. D. asks: Can vinegar be made di-
rectly from corn or corn meal without first con-
verting the corn into starch, then to dextrin, and
:mwmpemr,md then to vinegar? A.

0.

(43) J. H. P. says, in reply to B. D., who
says: “T have s plece of gold which has been pol-
fshed with mercury. What will remove the mer-
cury 7 "A. Cover the gold in 8 glass vessel with ni-
tricacid. The acld will eat the mercury all off,
and will leave the gold less brittle than {f heat
had been applied to it.

(44) E. P. says, in answer to C. B., who
usks how to plow with three horses abreast, and
regulste the running of the plow: We often do
this by shifting the outer end of the clevis off the
beam towards the land, and fastening it at the
right distance with a guide pin.

(45) J. M. L. says, 0 reply toH. P, B,

who asics if eggshells can be utilized - Eggshells
form one of the best clarifiers for clder and wine.
Ono pint of pulverized eggshells will clarify one
barrel of eider or wine In from 24 to 48 hours, ac-
ocording to the clearness of the weather., A« eRg-
shells cannot always be had in suficient quanti-
ties, can you tell me of a substitute for eggshells:
What is the lime composition of the same? A.
It is the small quantity of residual adhering al-
bumen, and not the lime salts composing the
sholl, that exerta the dlarifying action upon the
the liguor. A good substitute for the expensive
ogg albumen may be obtalned from water that
has boon used to wash the starch from wheat flour
ar serapod potatoes, by allowing 1t to stand un-
til it becomes clear, and then bolling It. Dy this
moans it s rendered turbld, and, after a short
tme, & faky white substance deposits, which has
the mme propertics as white of egg, and Isknown
as vegetablo albumen. The shells are chlefly com-
posed of the carbonate and phosphate of lime,
together with & lttle organic matter. In some
parts of Burope and clsowhere, it s common to
clarify wines, ete., by heating for a short time
with ordinary clean papler macks, and then filter-
ing through bags of fine Hnen.

(48) 5. A. B, asks: 1. Can | arrange the
motive power of an electric clock so that a regu-

Scientific

rintions In the force of the current will make no
difference in the time kopt? A, No. 2, I have
an instrument for producing shocks by the oxtra
curront; it has no secondary coll. If I ghould at-
tach a condensor to (t, could [ obtaln any of tho
effeots of frictionnl eleotricity, or is the second-
ary coll necessary AL A secondary cofl 18 neces-
sary to obtain static effoots of any considerable
tension.

47)J. V. A, saye: Is there any motal or
other substance that {8 perfectly or almost per-
footly imponetrable to magnoetism? If I take o
magnot and place a plate of somo gsubstance aboyoe
it, conld the magnetism be provented from golng
through it so that it would have no influence on
n piece of fron placed above (t?2 A, No. There Is
nothing which will out off magnotism except iron,
which does so by i{tself abgorbing the magnotism
produced.

(48) W. H.asgks: 1. How can hard cistern
water be made soft and good for table use? The
hardness arigos from the cistern being bullt of
cement. A, Boiling the water usually causes
precipitation of some of the foreign mattor, 2.
Is a partition of common brick lald in cement,
dividing the receiving conductor from discharge
pump pipe, a good filter for n cistern ? A, We
think not.

COMMUNICATIONS RECEIVED,
The Editor of the SOIENTIFIC AMERICAN a0-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:
On Water Supply for Seaboard Towns.
B. M.
On Shrunk-On Parts of Machinery. By T.1. B,
On the Radiometer and its Uses, By S. H, T.
On the Pyramid and the Sphynx. By C. R.
On the Sinking of a Large Pond. By J. N.
On Working Men's Demonstrations. By J.E.E.
On n Submarine Railway. By P.S.
On Nuilding Prisons, By H. G. K.
On the Hidden Key. By J. E. W.
On Preparing Ornamental Leaves. By M.AL K.
Alfo (nquiries and answers from the following :
T, P, P.—J. B. H—=W. G. W.—=W. W. K.—=M. W. W

By H.

M. G. P. asks: Are not meerschaum pipes
somotimes boiled in wax ete., to bring out the
color? If so, what is the process?—F. 8. K.
nsks: Please give me a recipe for keeping the
weavil from corn after it is cribbed in the shuck.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete., will not be
published here. All such questions, when initials
only are given, are thrown into the waste baskot,
as it would fill half of our paper to print them all ;
but we generally take pleasure in answering briefly
by mail, if the writer's address is given.
Hundreds of inquiries analogous to the following
are fent: * Who sells bicycles? Who bores for
water by driving well tubes, and what is the cost
of the operation? Who sells wooden clocks?
Who makes envelope machinery? Who makes
machinery for preparing moss for upholster-
ors’ use?” All such personal inquiries are
printed, as will be observed, In the column of
“ Business and Personal,” which is specially set
apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtained.
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INDEX OF INVENTIONS

YOR WHION
Letters Patent of the United States were

Granted in the Week Ending
August 15, 1876,
AND EACH BEARING THAT DATE.
(Those marked (r) are relssued patents. ]

A complete copy of any patent In the annexed llst,
Incloding both the specideations and drawings, will be
farnishied from this ofice for one dollar. In ordering,
please state the number and dato of the patent deslred,
and remit to Mann &Co., 5T Park Row, New York city.
Alarm, electric burglar, J. N. Lamed. . .......... 181,008
Anfmal tether, P, Franclo.. .. .oooiiiiiiminiiennies 151,10
Ax,J. W, Warner o W
Baking and brolling, J. H, Bruce. ... MR LIS
Bale band tightener, C. H. Chase (r) a 7.0
Bale tie tightener, J. Thayer, .. BR LN
Bale tle, wire cotton, P. ¥. Kiog., 141, 1%

Ball thrower, mechanical, ©. H. Bagley..... R LR
Bark, rossing and grinding, 8. 11, Thompson (r),. 7.9
Bellows, valve for, A, Smith... cresees MR LI
Belt, chaln, J. Beohel....... R LN
Belt fastener, J. P. Burnham « 18,008
Belt shifter, A, Croaby,..... < sosivoerve SRE O
DU holder, revolying, 8. W. Maynard, MR LINL )
Bin, meal, D. C, Clous i R 151,10
Bits, oto,, holding, W. I1. Barber (r) S
Boller and setting, steam, T. R, Dutiman . i e
Bollar furnace, steam, W. Swindell .
Boller farnace, steam, J. E. Waootten (r) ER 1]

Bolts, ete, ,rolling serow throads on T.7T.1 'u-u;r
Bone black, drying, . Farley (r)

181,010
1.0

American,

Buckie and snap, R, 8. B, Chionery.... . 181,043
Bucklo and snap hook, ¥, J, Dolsz.. 181,062
Buokle, harnons, W, FoWHIENOY, oo 35 lﬂl.?‘)’;
Bullding blook, collular wall, N.J, Clayton,..... 181,04

Bustle, Ko, HAm. e ve 181, 068

181,130
.« 181,204
.. 181,011
.. 181,081
. 181,008

Buttor paokage, B, Bellor
Button pliors, C, M. Platt.,
Can, square, J, H. 8cott.,..
Cannon, It 1, 1, Lelghton, .
Carconpling, B, ZOrgor. oo

Car draft bar, rallway, W. B, Cross. o, 181,048
Car, plooping, W, H. PalRO . coor cvisnniianssninens 181,006
Car truok, J. Troland. oo . 81T

.o 181,088
R LIS T
o 181,104
o 181108
.o 181,080
oo 181,008
oo 161,088
oo 181,100
o 151,006
o0 181,060
P LI b
oo 181,170
. 18100

Cary, dust gunard for, W. Carro oo
Carpot fastonoer, U1, 8. Dieffenbaoher. ...

Casting, collapsing core for, J, K, Dimmick..
Oasting dio platos, J. B MeConn. oo,
Clintn, €0 W, Lovalloy.ooooooiiirines
Clhinlr, folding, W. . Cogger,
Chalr, folding, A, Matthiosson
Chalr, folding, ¥, ¥. Parker,..
Chalr, folding, J, I, Trayis,....
Chalr, porambulating, T. Divino...
Chalr, reclining, T. M, Brintoall...
Chalr rooker, I*, ¢, Ingersoll., ..

Chindry ttng, T Parry. ..o ‘
Chamber and urlnal, . F. Campbell o AB1,087
Chimnuy cowl, J, M, Davies.......... + 181,060

. 181, 006
vos 181,007
oo 180,984
o 181,001
181,107

Churn, I', K, Parkhurst...
Clgar box, 1. A, Dodd....
Clgaretto papars, cane for, 3%
Clock dial, H, F. Henderson......ooiurs
Cloth-cutting machine, R. B, Sankon

Clothes dryor, E, B, Glldersleove,....... oo JBL 104
Coal hods, bottom for, G. F, Sawyer.., .. 181,018
Commode, 8, E, Smith, . c.eveiieienns . 181,216

.. 181,079
.. 181,110
.. 181,147
«« 181,052
.. 181,211
+ 181,024

Cooler, beor, W, Lawrenoo, ..
Cooler, milk, T, Bexsmith...
Corkscrew, R, Dockor........
Cotton, baling, R, Do Gray....ccoocieinnas 3
Cotton choppor and soraper, W. M. Sanders..
Cotton, borated, €. G. Am Ende T

Cotton gin, H, A, Stearns. ...coooeenns .. 181,017
Cotton gin foeder, F. W, Fiynn (r)..... 261
Cradle for ehildren, Frawloey & Eviston.. .. 181,162
Cultivator, J. W. Chaso.,.ooieisrenrerine .. 181,041
Cultivator, H, D, Green....,.. -+ 180,999
Cultivator, corn, G, Bradloy....cooeeennias .. 180,987
Cultivator, prairic sod, W, J, Robertson. .. 181,108
Curtafn tassel elosp, J. M, Homiston..... .+ 181,171
Cutter head, J. H. Whitaker,........ .. 181,230
Desk, C. A. Atkinson,,.... 181,025

Digger, potato, E, Dartlett .
Digger, potato, A. L. Libboy.
Digger, potato, 8. Martin.......covvvvenns
Dish and clothes washer, A, C. Jaokson
Disks of metal, eto., cutting, D, Brix .. .o.ooin

181,188
Distilleries, mashing, ete., for, G. Ellenberger. 151,000
Dock, flosting, T. J. Wheeden...... w e ameudNes woe 181,021
Drag teeth clasp, J, Gmeolner...... v 180,007

.+ 181,050
o 181,122
.+ 181,210
« 181,077
« 151,134
s 181,085
. 15,18
. 181,124
.+ 181,051

Drawing frame stop, I. N. Edgerly..
Dryer, Adams & BlondIn, ......ooovennnn
Elevating'and carrying, B, T, Snyder ..
Elevator, J. G. Kurtz...
Elevator and purifier, water, T. T, Blshop.
Elevator, brick and mortar, T. Mana....
Elevator, hydraulic, T. Stebins.........

Engine, compound, E. F. Althans..
Engine cut-off, steam, J. C. Debes..

.
.

Eagine, rotary, A, C, Speer........ . 181,12
Engine valve, pumping, Cope etal....... 181,085
Engines, valve for stoam, T. & A. Shary 181,212
Eyeglass, J. 8. Spencor........ccceineeen -+ 151,016

Faucet-locking device, L. Bleler .
Feather renovator, W. M. Shelton..
Fire kindler, 8, 8. Brown.. .......

. 181,081
151218
.. 181,088
. 151,095

Flylog hi F. X, Lamboley ccocieaaranaasiss 151,15
Fountaln for mineral waters, ete., A. D. Puffer, 151,108
Framoe for family records, L. Patterson.......... 181 (08
Fruit and Jelly masber, eto., A. Conrady 151,004
Fruit dryer, A. M, Mortimer ........ o 151,084
Fruit jar, H. D. Hallieoocoiiiaincaniocanss sesasensss 181,087
Furnace for roasting ores, H, G. Livermore. 181,088
Furnace, heatiog, T. . 181,128
Gasmachine, A. C. Rand 181,204
Gasallers, tube retalner for, J. C. Chsaldy....... 181,140
o U TR £ At SRS . 18,00
Gearing, double, 1, Smith ......... 151,218
Genorator water Indlcator, E, H. Asheroft ... .. 18,1
Glove, J, L. E, Ranniger..........c.u0 aresennesvns JOLO0

Governor attachment, C. Neer..........
Grate, transverse rocking, H. Swindell,
Grating, parglar-proof, C. P. Haughlan.
Gravestone, metallle, W. J. Dew ........
Grindstone hanging, C. Hefft........
Gun barrels, turning, B. C. 8. Dyer.
Gun, battery, A. E. Miltimore.....
Hamo, A. H. W, Michaells....

o 181,006
PR LI
. 18,000

Harness pad, Ridgley #f al......... 181,207
Harrow, J. Do Mo#s ......... o 181,084
Harrow tooth, D. W. Hughea. ... .. iooivvirnnrnnns 181,15
Harrow teeth blanks, making, G. Donaldson,... 181,152
Harvester, W H, Prite. . ..cociiiiniennnns weenennare 18108

Harvester spring lover, I'. 8. Brown
Hay and stock rack, J. F. Temple,
Hay for fuel, twisting, J. 8, Foster,

Hinge, spring, 1. Bockman........ 150,080
Hoof spreader, Melntosh of al, 151,00
Home collar, C, J, Fox............ 151,161

Hydrant or water plug, E. R, Jones
{ee cream freezer, C. L. Dexter,
Ironing bosrd, M, A, Bryant ... ......0000

Kuoltted goods, finlshing, J. L, Willlama, ..
Lamps, torch for tighting, ¥, Billingham ..
Lantern, T. B, OsDorno.....oooiiiiiiiees

Lantern, sigoaling, H. I, Schalte
Latoh and lock, W. H. Taylor .,
Lathe, gage, L. Hull (0} oooiavimanainie
Lathe shaping attachiment, W, Drede..

Limokiin door, W. Gwynn............ 181,
Labricating compound, Lyon #f al 151, %0
Match holder, W, FergusOn, ....ouuiiersnnnes 150,956
Mattross, life-preserving, G. N, Torrence .

Metals, refining, Comon of al,.......

Microscope, J. Zentmayer, ...,
Millstone dress, J. K. Soavely, .. ..
Mosquito bar, A. L. Bdwards, . .........
Mowing machine coupling, D. Manning..
Music leaf tamer, O. W. Olark...........,
Nut lock, Haldeman & Stowart,,
Oros, redocing, M, Laftin........
Ornamenting surfaces, M, Diptrieh .,
Overalls, G. R. Eager ..... seeases
Overalls, 8, Laskey ...cocovvrviins
Palnter's duster, ete,, J. V. Rlchardson
Paperbag, J. 8, Ostrander.........covees
Fen-handle attachment, W. M, Foye
Penbalder, fountaln, L. Derg.........

e —————— —
Plantor, corn, B, B, OWON. i uuicincainroerssnriares 151, 400
Pllers, W. I, Hluntoon ..... 191,178
Plow draft, A, B KIng. oo, 181,180
Plow, stock, J, A. Prlee. ... 181,1m
Plow, salky, A. Hamilton,, o 181,009
Plow, sulky, J. M. PAyne ............... 141,500
Plows, weod turner for, W, Danworth , 181,120
Post liole borer, Caler & Merriek. ..., 181, g
Press, cotton, W, Golding ......... 190, 04
Printing press, E, Hely........ " 181, o
Privy seat, Howard & Allard, 181,172
Pamp, chain, J. 8, Corbin....... 191,148
Pump, submerged, J. W. Collet,. ..., 181, 144
Pump valve, Hill & Rowland........ 151, 108
Pump bucket, chaln, Fotter ef al oo 181,09
Rallway gate, M. Fulcomer...... coe 181,109
Rallway rall Joint, J. De Pow........... con 180,004
Hallway signal, automatie, J, E, Boss, . . 181,012
Rallway time sfgnal, J. C. Palge..... « 181,00
Hallway track, Iifting, R, Aldred....... . 181,18
Hake and tedder, hay, E. J. Knowlton, oo 181,150
Hake, horse hay, A. W, Coates......... L 181,142
Rofrigeratar, J. J. ROAS. ..oooviinns . 181,210
Rivots, ote,, making, E. E. Plerce....... - 181,104
Roofing, making composition, C L, Fowler...... 180,00
Ruler and proteactor, G, D. Wyckoft,...... . 181,28
Baw tooth, A, Boynton,, ,.c.eeeieiiiinas « 180,086
Sonlos, nutomatie, ¢, A, Whedon,. . 181,24
Senales, wolghing, A, Panghurn, ... . 181,000
Seods, conting, W.R, Brandeiff.,..... . 181,136
Soparator, graln, T, O, & J. W, Jory... . 181,181

Separator, middings, C. ¥, Kellor, ., ..ooeevnne.., 181, 15
Sewarn, oxpansible gato for, Brady & Manning.... 181,115
Sewling machine, shiattle carrier, A, W, Eldredge 181,158
Sheot motal box, O, M, BIOAt... o iviviicinrriarns 181,215

BhIrt Donom; B, LONKOY . cuvieessstonnssssness sonee 151,180
Shoos, oto,, fastening, G. W. Lancell,.... 181,187, 181, 158
Sign, revolving, J. O, BoIKOBP i eeviiriimnnrrrenses 181,020
Skirt elevator, A, W, Thomax, . . 181,018
Smoke, consuming, J. Todd..... < A8LT
Soda fountaln, G. F, Helnlohen., . 181,167
Spinning fier, F. P. HOl ooovviiiiannns . 181,002
Stone channeling machine, N, J, Groen.. « 181,066
Stool, blacking, A. Waterman. .. ...ooves . 181,119
Stove attachment, cooking, T. B, Timby. . 181,204
Stove, cooking, J. C. McClamroch.......... + 181,000
Stove leg or foot, self-locking, W. W, Tleo...... 181,22
Stove, summer, C. H, Chase............ o 151,040
Studs, ete., making, Potter & Buflington. « 151,000
Sugar machine, centrifugal, E. Rochow.. . 181,900
Sugar, refintog, J. Wilhelm.............. . 181,281
Swing, A.S{eaforth......cccieaerarecans 181,214
Syringes, ete., piston for, R. Vander Emde. 181,225
Tanning process and compound, W. Farris. . 181,061
Telegraph circult, fire alarm, J. P. Barrett. . 150,983
Toflet cabinet, D. Daggett.....ccuveenannn . 180,993
Tool, combination, M. Reynolds. . 181,101
Toy blow horn, C. W. Fallows... . 1841
Toy gun, C. W. Fries............ . 1810
Toy spring gun, 8, G. Stryker.. . 151,114
Transplanter, J. E. Goodwln, .. .. 151,055
Trap, animal, J. Martin ,.... .. 151,06 -
Trap, animal, F. E. Rice vesas 191,305+
Trap, iy, C. Olson ....... . 1R
Trap, roach, R. Hagen... . 181,168
Umbrells, G. Bockstaller ( T
Umbrells, Hayward & Hoyland. .. . 181,052
Umbrella supporter, A. H, Wright.... R LR
Valve, cut-off, F. B, Riee...ouveuacnnnanne .. 181,98
Valve gear for reversing, W. H. Downing 181

Washing machine, J. J. Daly.....

Washing machine, G. W. Marlatt.....

Washing machine, G. L. Witall...... AL
Washing machine, J. Zeller..... R L B
Watoh key, W. 8. Hicks.......oovnie . 18,00
Water conductor fastener, L. Berger. 18,08
Water wheel, B. ¢ Lambeth.......... . ML
Water wheel, L. LOOR. .coove voririe . 15,084
Weather strip, J. H. Melntire....... e 1918
Windmill, M. T. & M. C. Chapman vors 190,99
Windmill, A, Humphrey. ...ooooovnee LN
Windmill, W. W, Marsh.... voe 151,004

Windmill, D. Nysowander.......oeee
Writing Instrument, €. M. Johnson. .

DESIGNS PATENTED.

9,457, =UMDRELLA . —~G. Bockstaller of al,, St. LoulaMo.
9,48, ~8xinr Bornxns.—G, Bowman, New York city.
9,439, ~Exnsotpeny . —E. Crisand, New Haven, Conn.
0, 4010 9,43, —OxxTEn Pieces, ~8, Kellet,San Francisco
Cal.

9,44. ~Frowxn Boxzs.—J . Rogers, New York eity.
045, —~Stove.~E. Smith, Albany, N. Y.
0.4, —Minnor Fraue. ~R. W, Myers, New York city.
9,47, ~Fonx HaXpLES, ETO.—C. Osborne, New York city.
0,48, —~Fax.~J. T. Rowand, Jr.,Camden, N. J.

[A copy of any one of the above patents may be had by
remitting one dollar to MUNX & Co., 57 Park Row, New
York city,

SCHEDULE OF PATENT FEES.

On 080D CAVORE ., <. 3oxvreesionssvbnnds! aadions laasessss Bl @
On esch Trade mark..... 823
On filing each application for & Patent (17 years). ...$13
On tasuing each original PAIODL. .....coieciiiine sneee B20
On appeal to Examipers-in-Chlef...... s1

On application for Helssue, 830
On fillng & Disclalmer.
On sn application for Designdig years), . ...
On application for Design (T Years). ........
On spplication for Dealgn (18 years).......ooenns

by a competent party, and to
made in the Patent Offico 1o seo
tion of the art was whon tho patent w
Ho should also sce that the clalms are so
ns to cover all the lnventor waus entitied

his patont was issued; and it is still more
tial that he be informed whother it is an

Istor will not be necessary, and so that slight va.

Boot heel, O, Behwerdifeger 18100
Boots, ete,, serew for, A, Angw 191,19
Bosom form, A. W, Thomas ILINTY
Bottles, cork fastener for, W, D, Maleom 181,00
Bracket, Jenks & Hyatt (LI 4
Brick machine, B, A. Drawdy 147,008
Broom, 5. Hobba, 151,150
Bruah, R, BEosenthal Cean 151,900
Prush and sprinkler, G. Birtwistle . 180,
Buockle, Clinton & Bassett. ... o 10 me
Backle, A. B. Woodard......ccoreeres . 1 o

Planoforte, ball, HIll & Wiag .. ......
Fistols, extonsible stock for, E. Wilso!
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Advertisements.

n.uo Page, ench lnsortlon « < < 75 conta n line,
Page, enol Insortion -« - $1.00 a llne,
wp my head advertirements at the samas rate
per line, by mearurement, as the'letter press, Adver.
twements muat be reosived at publioation afce as early
as Friday morning 1o appear in next (asue

o

B{OSB‘S COMPLETE PRACTICAL MACHIN-

18T, 1% 1 th la. m vtl lhno. bn\lutully
HENRY CA B\' “All% & 00..

Industeis)l Publiatiers, 510 Walnut St ,
PRILADELPIIA,

LADIES LADIES Stnmsesinieniptiesomat T, Ma:
SRR

YOUNG GERMAN ENGINEER, HAVING
mcltod a thorough wlumlnc and pnc'u;nl t\d}l;

eation d activ !
..uq'u.f ¢ and mchﬁnr‘“ nhgo- “l’o nccept‘ a l‘ml‘ur::'.‘:nhlll:
ﬁ""" e et Fadsy addroes ofers 'ﬁa'l':"?'
n"::;'.: HAASENATRIN & VooLEw, Beriln, 8, W.
(Germany.)

becboea S48
QN THE TEETH OF WHEELS—With tho

and Use of Robinson's Odontograph, I\
T&:ﬁfgwn 5Ml’rohmor of Meohanlioal Rnuln':mrlnz’:

D. VAN NOSTRAND, Punvisme,
23 Murray 8t, & 27 Warren 8t., New York,
«* Coples sent freo hy mnlljh roceipt of price.

e
SCREWS.~The I‘nlenl Righ lor lho al len

J A et Tack.Screw for Kale. W LDEN,
o Tromont &..Bonon. Mass,

PROPOSALS FOR STOVES.
WAR DEPAUTMENT,
QUARTREMASTER GENERAL'S Ory
Wasmixarox, b, C,, Au n 1576,
EALED PROPOSALS will Ho roce!ve at thix ofoo
unul noon, October 8, 1876, for tho carly delivery to
artermaster's De| Iurtmont. at Philadelphin, a,,
oth‘l'emnrlll Ind.,of two hundred Stoves,as follows: | &
% Army Cast {ron \‘ood Heater, No. 1.
2
e s " " o3
g Amy Wron:hl lron Wood mnm. \o. LK
x L B
Army cux l.ron Cul neucr. .\_?. ;:

A Army Pnrlor Co-l llentcn.
ﬂ Amy King Rannn. A o l

'gwclnuUOnl of the klnd ot Stovu required can be

04

n application at this o
pmggn -hould be in dnpucnle. and bo accompa-
ytw persons) ,

tnl It vul be urrl out in dood mm. {f acoopted.
Proposals will be recelv for the whole

Scientific umericun.

189

AIR COMPRESSORS

FOR ALL PURPOSES,
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKS CO,,
Bouri NORwALK, Coxx,

N. F. BURNHAM'S

15874 TURBINE

Water Wheel

Has DISPLACED hundreds of other
Turbioos, but A8 NEVEER DEEN IT

BELF DISPLACED, Pamphlet Froe,
N. ¥, Burnbam, York, Pa.

OSE'S COMPLETE PRACTICAL M‘\( lllN

IS8T, 100 Mustrations, 570 pages, 12mo, beautifull
printed.  Price 82,50 by 'muu.l free of postage. ¥

HENRY CAREY BAIRD & CO.,,
Industrial Publishers, 810 Walnut St,,
PHILADELPIUIA,

ANTED-To Manufacture some Patented
Artlele, tllb‘ wood or metal, of acknowledged
merit, on royalty—When exclusive nﬁm for the north-

West can be had, Address B M, P, Rockford, 111, Box &2,

CELEBRATED FOOT LATHES

. . Foot Power, Back-geared Borow
o Lathes, Small Hand and Powor Plan-
ors for Motal, Small Gear C utters,
Slide-resis, lln‘\l Machine for Lathes,
Foot Seroll Saws, lHght and heavy,
Foot Clreular Saws. Just the
thing for amatenrs and nrti-
ne. )Wlln.rmrr)wnrrc Send for
nulnted Catalogy

- . IL\LDWI\
'r()\ Y\O\'Rl.‘l‘lllﬁ Vauted—Will buy nr mnnuflc-
ire on royalty, Addross HAWES BRO'S, Tny Noy-

olty Turnlng Mills, Monroeton, Bradford Co., Pa

LOSSOM ROCK, HARBOR OF SAN FRANCISCO.
Full A(;count of its Removal, Methiod and Cost, By

< ROS, Williamson,  With 25 (lastrations, din TAMN,
o. ’rcmnun{ nlu-blo information for enginecers.
‘ontained In SCIENTIFIC A\ll&ll(‘i\\'

sU l'Pl.FNF:.\T. N .
Sl NGrs Doy 0.3, To be had at this Ofice and of

conln N ll

TRAI]E ENGINE.

Nofsoless In n nullun«l'ufu-c.
I# vorkmanship—all light parts
of Cant Hteel,

Evory Engine lndioated, and
valve corrected to glve the hlull
est attalnable rosults,

Warranted superior to any
semi-portable ngine 1o the
market!

Send for Price List and Clrcu
ar,

HennMANN & Henoner-~

roopx M'v'a, Co,
luylum uhln

VINEGAR. I hotnsrom
» 10 HMOURS trom

Ofder, Wine or ﬁurahum rrlllmul |uan drugs, Name pa-

per, and nddn'nn . A(H‘.. wlnunmd \Inu

RO“I S (()\"’l FTI’ l'l(.\('!'l( AL MAC lll"-
IST, 190 Mustrations, 376 pages, 12mo, beantifally
printed, Price 82.50 by mail, [ree of postage,
HENRY CAREY BAIRD & CO.,
Industrial Publishers, 810 W-Imll 8,
PHILADELIMIA,

‘N’ ATER 8U l’l'l,\' FOR TOWNS AND VIL-
LAGES, t Clarance Dalnfield, C, K, A conclse
and valuable Report, showing the Cost and Morits of the
Varioua Hynh'mn—l)lutuulon of the Holly Bystem, it
Merits and Dofects=The Reservolr System, with I* umps,
Cost, and Advantages—Resulta Obtained and Economy
of Use of Various Systoms In Different Towns, wit
Names and Duty Reallzed, Facta and; Figures to enable
Town Committees 1o Judge for themselyes as Lo the sys-
tem best sulted for thelr wants—The Best Sources of
Water Ru&ph—“ ater-Nearing Roeks—~Artesian Wells,
thelr feas Ill(‘ excellence, and cost of boring—~Impor-
tance of Pure Water—How Surface Water is Rendered
Impure—Cost of Water Pipes, from 2 to 12 Inches diame-
ter, for Towns, Including laying, sll labor, materials,
tes, Joints, ete.—Estimates u( lncomu lh(l “ller
tes for Huu)lrv of 1,000 Bufldin g rioe 10 e
Contained In NTIFIC AMERICAN NIH I‘LI'\II- ‘(1‘.
No, 27. Tobe hml At thin OMce and of ull an- lh-nler-

SPARE THE CROTON & SAVE THE COST,

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM. D. ANDHEWS & BRO., 414 Water 8t N. Y.

who control the mtcnl forGreen's American l)vinn Wall.

wu can soll theao First - Class 735
Octave Rosewood Planos for
Two Hundred and \Iurlr
Dollurs, because we emplo
agents and allow no dllcuun{u
dealors—thoy awindle you out ol
more than twice the roal cost of all
l'lln?&! gi'e ArO A ros nu'lbhi’lncor
porat ompany and refer er-
to lhc{"‘ o

bove required, or foran rtion thereol,
m‘#;:‘ozremmch rﬂcrru the r{x‘m to reject any orall

ropora

contalning pro sals for the dellvery of

mﬁ"'l:'.'i"o’:m:s: md:‘ ?m uflor Stoves,'"and
med 1o the Quartermaster Geperal

L = . C. MEIGS, Qu-nermnlct General,

N t on Royalt atented 2 horse Corn
“ p mo;‘rol.c o8 PR M o B Charieston, Til.

1 National
Hank of New York Clty, which any
Bank in United States will sat-
iafy you laby farthe strongest Bank
1n America. We make this statement
to prove that our 5 years' warrant o —
guarantees our Planos to be fully 2
equal to any Plano In the known
r 0o, If you will send
ogue, contalning over

on Wood

In all ll: Bnnc'h:l. 3 un 8:'1 vncuw experience.
L e ng in this Pa)
i 'l!!..os. m flt 16 Ann sz.. New York.

]“Oll SALE—In lots to suit, 2 g;);_vlfm on:tl;nl-i‘;ht

(iang Saws, at Cc. rlh 3 10, es, suitable for
ro-cuttin it 6C. also, all kinds of bcrlp lron
ot el S CHRIST & GRIFFITH, Mount

1 of pro-
minent citizens onrywhm- who
have bonxhl our planos durlng the
Iun Jou will be sure to
nd some of them at your very door,
in your own or some adjoining town,
where you oan see and try our Pi-
ANOS. e send them everywhere
for trial. Please state where you
saw this notice.

STURTEVANT
Hortew,
New York,
Sept. 15, 1874

TO WHOM IT MAY
coxcenx. — We have
used the U. S. Planos
for the past six years,

Joe fe et U

We have two of
lhrm In our public
pariors,

In onr opinion
:’hrn-mh no Plano more
nrable, Or possossiy

a;[:ﬂor musica’ qu

lovt.
a Week to Agents. Samples FREE.
')‘): $77 3.0 VicKERY, Augusta, Maino,
DOR SALE—Tools, Englne, Boller, &c., of & Small Ma-

chine Shop in Philadelphia. §1,000. i'stor: Khop ona
good street u?k B nt': P. CARBOLL, 'hlll.. |'l

= $100. REWARD. 8100.

Tous NOUSTACHE produced os & smoolh face
by e wee of Dyun's Heaxs Eooom withest
lmrv or will forfeit .m l’n-u mail in

35 cents, three cente.
A t‘ﬂlﬁll s LO A"h. Palatioe, 1L

(WIVIL and MECHANICAL ENGINEERING at
/ the Ren aer Polytechnic Institute, Troy,
N. Y. Instruction very practical. dvantages unsur-
[mncd {n this country, Graduates obtaln excellent posi-
fons, Re-oponsSept. 1ith, Forthe Annual Rogister,con-
wining improved Course of Study. and full particulars,
address Pxor. C IIARLI:'.S DROWSE, Dircctor,

1 OBE'S couer PRACTICAL MACHIN-
IST, 120 (Mlustrations, 576 pages, 12mo, beautifally
printed. FPrice 82,30 by mall. free of postage.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, 510 Walnut St ,
PAlLADELIRIA.

Steel Castings,

From ¥ to 10,000 Ibs. welght. An invaluable substitute
for expensive forgings, or for malleable fron OANLInES ro-
qnlrin great strenet Send for circular and wl(a'llnl

li:%’ran sT}'VL CASTING COMPANY, EVE-
LI\ A *TB!B‘I‘. PHILADEL l’lll A, PA.

By MERY WEBBLS —For Sal, Choap,

J about 400 Eme heels, Partlin, face, part 1%
in ", and in diameter from 5 to 65 Inches. Most of thom
are Vulcanite, few Tanite. To -n{ one that can use
these wheels, we will sell them at a bargain, as they are
%0 amall we cannot ul; them 4‘)u A(‘Cﬂll:;l'ﬂf using our
wl f tho side or partioulars, addross

— mm(l.:\,l.th HMITI‘ L CO,, Fort Plaln, N, Y,

\ TANTED Ciroulars and Catalogues, Price
i Lists of Artlrlu suitable for the Swodish Market.
Address W. B NIELSEN, Engineer, Malmo, Sweden,

OSES COMPLFTP. PRACTICAL MACHIN-
IST. 1% llgstrations, 336 pages, 13mo, beautifully
Price 82,50 by mall, free of postage,
HENRY CAREY BAIRD & €O,
Industrial Publishors, 510 vulmu st ,
PHILADELPFIIA,

lO\V TO MAKE BPIRAL BPRINGH. Dy

printed.

Joshua Rose. WIith three e nymvln » of the Lools,

hich are essily made, and comploto s»rnr 1oal ller‘Ilunl

fol working, including Hardenlng sne lnmlmnn“ Price

10 cents, sntained In BCIENTIFIC AMERIOAN BUFFLA-

MENT No, . To be had st this otfice and st all Nows
Blores througbou! the country.

JOOT POWER |r\()\!\u MACHINES FOR BALE
by s HILLS, 51 Cortiandtst. . New York

th lm(nl worth 31 free L0 Age
Q”‘N):;‘.ﬂ::‘,;,,, Mip'a Co,, 151 Mioh, Ay, Ohlea

Todd & Rafferty Machine Co.

MANUFACTU IH‘IO‘\()“ Snaing: Lows's
Tho celebrated Greono Variuble Cut nging, L
Patont Tubuiar and Flue Dollers, 'mg Bn.’ Valve Sia
tunary, Holsting, and Fortable Enginés Ilnllru nl all

kinds eam Pumps, Mill Gearing., Shafting 1k,
Tow "-?&u’llnln.(.m‘. Hope, Flax,and Hemp h.: v.lu- "
Agenis for lbr Now n-n\n Manufacturin .f Co.'s Machin
{s's Tools, for Judson's Governors and Blop Valves,
Sturtevant Mu-ru and Differential Pulley: Blooks

WANEROOMS, 8 LIDERTY BTHEET,NE YOUK
WONRKS, PATERSON, NEW JKRSEY

l{"‘*l’\(u\ll LETF PR \"ll( AL MAOHIN-

19 {ustrations, #70 pages, 13mo, he sutifally
printed,  Price %3,50 by mail, free of postiage
HENRY CAREY BAIRD .&“( 'li
1) 11 N
Industrial Publishors, 81 "“A:In‘ll‘" A3
\| 4 [Infenraity Selentific and Mililary Behool,
"l(,,‘,‘u”,u \“v \'Mv s Prof. CHARLES DOLY
Al and Englne Owners sh uld
EN(}[NP‘ER o1l undorstand the ALLEN GOV
Ranon. ustrated clroularsoat free, 8. B ALL ey Noston
Planing & Matching.
Moulding, w snd Tenoning Maohines, Saroll

e A0

§.- Working Machinery,
OMNKY

pOKS \“nlh awan, N

COMPOUND
A SUBSTITUTE FOR OIL.

FOR LUBRICATING
MACHINERY

Will save 30 per cent, (ll.ll{.\'E COMPOUND CO.,
Gold st \en York.

Pond’s Tools.

ENGINE LATHESN, PLANERS, DRILLS, &e.
Bond for LAI.IO DAVID W, POND, Successor to
Lu1 B W, ) orcester, Mass.

m A(‘HINFHY 0" IMPRO\'ED STYLES l-OR
A

making SHIN HEADING, snd STAVE
0 GUAGE LATH Wor TURN TN HANDLES. Sole
makers of l.c'l Pat, N ln"le and Heading n-lng Ms
cmne Address VOR & CO,, Lockport, N, ¥

D. LMGELL'SASTHM & CATARRH REMEDY.

Having struggled twenty years bo-
twoun lifo and death with A
I experimented by compoun
and herbs and inhaling the medicine,
] llaz'uuulnly discoverod a suro oure

A and CATAR[R) \V
oreliove any oaso of Asthm
#0 the Mlunl oan lle down
ﬁy mail ;-er box, Address

1
v LA? F | plo Creck, Ohlo.
ror nale )ru.,.,nx.

MAOHINBRY

OF EVERY DESCR PTIO

CcoLD I(HIIOI’ I FTING, HANGE]

COUPLING l\nl\\ll . EM
AND GRINDE Il IN BTOCK,

GHORGE PLACKE,

121 Chambors & 108 Heado Bta,, Now York Ully

DAYTON CAM PUMP,

Deslgned espocinlly tar Boller
Ve

5, PULLEYS
ERY WIEELS

Are Fumping water st 2 ) No Dead
Contors. The Steam Valve s a plain Siide
Valve identical to the slide valve of a
Nteam Engine, but derives (1s n-nH--u from
A Bpoed can be rogulated to sult
ovaporation

5 Band for Clreular

q@ Smith, Vaile & Co.,

DAY TON, Onin

WHIPPLE’'S

Y
Band (« 118 Liberty ke, N.Y. clty

> . > -
Patent Door Knob.
Awarded s Bronse Modal u the American Institute Falr
for 1IN The Judges ss ' Wo consldur this method of
fastening DOOR on ; Kroat lmprovement over any-
|||lms yol Invonted lnr the purpose, as 1t obyintes the uke

f old6 soraws and washars, nud © nu he reguiated to sult
any thie knnu of Dooms ' ‘v) for Ofreular,

THE FARKER & ¥ lllPll!FﬂM"A‘c\'

Wost MuMon Coun.. or ¥ Chambers Bt., N, Y,

I’.-\'I‘E\"l‘ \‘CROLL 5 \\\' S
Our specialty Is Seroll and Dand Saws,
chines (n use. (‘M l'l’lil lt T() \LL ND Lm rmcz.

co.,
Cor. '.'nd h tcnu—u An Cincinnatl, O.

BEAN'S FRICTION CLUTCH,
The Best on the Globe,

Universally adopted by ROLLING MILLS,
No breakage of Gear or Machinery. None other can
welgh the PO“'E
\"E‘l‘\' ELEVATOR
D. FRISBIE & CO..

New Haven. Conn.

WE ENAME L
inFINEJET BLACK every varietyof turned wood we

parts of machinery, CAsting’s; Linware andother meta |

wock ENAMELED JET C200S .10 weod or metal made 12 order
AMERICAN ENEMELCO.ITWanntw SYPROVIDENCE. R

Wood-Working Machinery,

Such as Woodworth Planing, Tonguelng, and Grooving

Machines, Danlot's Planers, Richardson's Patent Im-

roved Tenon Machines, .\lur(l-lnr Moulding, and Re-
ng

w Machines, ana Wood Work Maohinory gene-
rally, )huuuvmrodh
lTIIl-‘IlII RITGG & RICHARDBON,
Mlluhury bmet, W nrfM‘cr &lm.
(Shop farmerly ocoupled by R. L & CO

III II]I"‘jJ WROUGHT |

IRON

o

BeAmS & GIRDERS
HE UNION IRON MILLS, Pittsourgh, Pa.—
The attention of Engineers and Arobitecta is called
to our lmproved Wrought-Iron Beama and Girders (pat-
onted), In which the compound welds botweon the atem
and muwv- which have proved 5o objectionable In the old
modo of manufacturing, are entirely avolded. Weare pre-
pared to furniali all slzes st torms as favorable as can be
obtatned elsewhere. For descriptive lithograph, address
Carnegio Brothers & Co.,Union [ron Mills, "l(uhumb Ps.

) OSE'S COMPLETE PRACTICAL MACHIN-
IST, 130 (llustrations, 578 pages, 123mo. beautifully
printed, FMrice 83,50 by mall, free of postage
HENRY CAREY BAIRD & €O,
Industrial Publishors, 810 Walnus 8¢,
Puirapsrnts,

'I‘ HE CENTENNIAL INTEENATIONAL EX.
HIBITION OF 150, The fall History and Progress
of the Exhibition, maps of the gro . engTavings of
the bulldings, news and accounts of sll the most notahle
objocta, are given -rc*l? in the SCIENTIFIC AMER]
o

CAN HUPPLEMENT roos, 88 for the year | single eo-
plos 10 ota. To bo had st this othee, and of A1l news agents,
All the back numbers, from the commencement on Jan-
uary 1, IN98, can be bad, Those who destre to pOsAces &
complete and splendid lustrated Recond of the Centen-

nial Exposition, shobld have the SCIENTIFIO AMERI
CAN BUPPLEMENT

APATINT

OLD ROLLED

The fact H.-l this shafting bas 75 por cont grester
strongth, & finer Anlsh, and Is traaf (0 gage, thas an
other In wee, renders It andonhtedly the most economica)
Weoaro alsa the sole manufacturers 6f the URLERRATED
Cortixs' Par, Covreinag, sod furatah Palleys, Hangers,
oto,, of the most approved Friow list malled on

;N.lhgll..n(n JONES & LAUGHLINS,
rNumvl 0 and Sed \vnnnu Pltsburgh. Pa.
e :n.: |;u'|‘q'l ermfd‘ ”;lr n, ' ‘
§FBoo uu lonlslu l or o
PULLRR DANA ", ‘&. 4
QRO l'l. AC
PIKRCE &

' & ¢
S WHALING | Milwaukee, i The

ERSIBLE
no:s'rﬁm ENGINE

FORALL PURPOSES,
& Chea 11 l durable, and effective. &
l.u'uf'nh'cvfr' Jb M "F1G'CO., 165 Vear) 8i, K.

Men tu travel and .rn [lmdl o

denlers, Nopeddilug, SN0 A

mouth, hotel A Lraveling expwiisng

oald. Moxi1os Maxuracrenine Co  Ulne nnati,uhio

SRR AT

SRy MICARPENTER ¥

MANUFACTURER OF FIRNT CLASS TAPS AND
ll'ﬂ lnwlurkcl R. 1

OTIS siihisesy,

TS BROK. & CO.
No. 348 mm,umu NEW Y

OSE'S COMPLETE PRACTICAL MACHIN
IS8T, 190 {llusteations, 56 pages, 12mo, beautifully
printed. Price 82,50 by mall, free of postage.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, 810 Walnut St.,
PHILADELFNIA.

RON BRIDGE BUILDING—A complete de—
scription, with dimensions, workin dnvlng-
g“r;cg)ecuvu of (.lnr;i Avcnur‘rlindgr ; ;lnulel ia,
dations o fers on en ay
ce y !ox'x_nl Y 1, 2, and dof h‘zm.\"rlflc
ALIERI(.AV BUFPLE’MF\T 10 centa per copy. To be
had At this office, and of all nows agents,

EAGLE FOOT LATHES,

With 8croll and Clroular Haw Attach-
ments, Slide Rest, Tools, &e. ; also Small
Engine Lathes, Motal Hand Fianers. &c.
Neatest dealzn-, superior finlah. Low
Prices. Our new Catalogue describes
these and every tool nece forthe Am-
steur or Artizan. Send for it
WM. L. CILASE & CO.

9 & 97 Liberty 8t. New York.

OSE'S COMPLETE PRACTICAL MACHIN-
18T, 190 fllustrations, 576 pages, 12mo, beautifally
printed, Price 82,50 dy mail, free of postage.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, 810 Walnut S¢..,
P uu.u)lumu.

NEW DEPARTURE, I3

Poimemen wanted is every oty and -"ﬂ\lﬂcik"ck‘m
- istredeme ey Od s2l ANTPACTURES
mn—n—ca—- -~
A AGRANT S OO, 54,640 Hewe

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & R.a'rl En-
nes for sale at greatly reduced prices: One 18 one
4x18 (sawmill), one 12xi4, one 11x34, one 10x24, one 930,
one x4, one leOOn lep. one h.l portable one Sxif,
double holsting ; all ﬂrst class and tnurtly new. Al
varfous sizes and ki f Boflers. I will also furnish
specifications and numm for all kinds of ropeand bag-
(1 machinery. Sead for dasripdn- cg;nh.rm price,

ress
10 Barclay 8¢, New York, or Patemson, N.J.
'OYYYL Nrws for Hoy-ud Giris!!

o/ Young and Old!ll NEW IN-
\'Z\TIO\ Just patented ror u:em

o nd-
nﬁ 8:11-:.0 Ilin:.(‘ri-
l-(. Po shl-x Al on oue Cabi-
Lathe, on Whee
!‘ﬂcc from 85 to §0. )or Pamphiet,
sddress EPHRAIM BROWX
Lowell, \lw

CE.\TE.\\’I AL MILLS.

Harrison’s Standard Flouring
and Grinding Mills

Excel all others in Machizery Hall in the quantity and
quull of flour and meal produced, and are ahead of the
"Hm 0 per cent below any others in the

y»n--:.
Cumommam, Gu

--rl:e
Millers and others are invited to examine their pecu-
Uarities. Call on or address

EDWARD HARRISON,
Post 3. Sec. E, No. §, Machoery Hall, Phlladelphia, Pa.

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALNVE
THE BEST ,» most ECONOMICAL ENGINE MADE

P

Thed.C. nnauuv co. LAWRENéE MASS.

BTATE WHERE YOU SAW Tw)

OSE'S COMPLETE PRACTICAL MACHKIN.
IST, 120 lllulln!lom 18 pages. 12mo, beautifully
Price 83.30 dy mail, free af postage.
HENRY (‘ARE\ BAIRD & CO.,
Industeial Publishers, 810 Walnat St.,
PutnansLrnia,

I,\ RVARD UNIVERSITY DENTAL

printed

SCHOOL, The next vur of this sohool begins
undor the new plan, Sept. &, 184, and ends June 30,
1577, with a recess of one week at Christinas and wnother
in Fobruary. Tho teaching [n consecutive through a
course of two years, the Instruction of one yoar not
being repeatod 1n the next; thal of (he fArst year bein
Identical with that of the Harvard Modical Schoal and
by the samo Professors. By this plan, the wgnt of
tostruction given s double that of any other strictly den-
tal school, and at -ll\hu Increased cost, For informa-
tion, address THOM {| CHANDLER, Dean, 3 Tre-
mont Street, Hoston, Mass

Stuby’ Files, Tools & Stee.

Machinista® Fine lnull Jawalors' and

Engraven' anrl\ Lathos, lh-wlu.
ul 1 Nuuwn Mors

A wimall tools of all Ilnch

Flloa, Drackol Sa
Almond Deill ©

SHAFTS PULLEY!

JUPLINGS

Tu Stook, and for Bale by

WILLIAM BELLERS & CO.,
Philadelphin, and ™ Liberty 8t , New York,
l'nn- 1ints and muwhluu on lpplluuum.

= BLAKES PATENT
Stone and Ore Breaker

Crustion all hard apd m"A". Substances to
" ]
gnnu for !‘run A Luor (“c;u b klnd‘u(
Address DLAKE l'nlll'u u)

New Haven, Conn,
A lOl B Agonis wan

ery-

a ey
usiness holo b .ud [}

| 5250

-
N, Adad
s Louls, “‘
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Advertisements,
[ A T X Y

Bagravings may Aead advertisements at the same raie
ver line, by meorurement, as tAe letter press, Ad-
rertisements must be received at publication ofioe as
carly ax Friday morning o appedr in next (seve,

Lawrence Scientific School,
HARVARD UNIVERSITY.

HI1S Sohool provides a four years' course in
mecring, leading to the degree of Civil Engl-
neer, or Minl gincer: and four years' courses in
emistry, (o Natural History, and In Mathematics,
joa, and Astronomy, each of which leads to the de-
grecof § H. A large portion of the lastruction Is the
same a8 that given to undergraduates 1o the Colicge.
The University Is amply provided with laboratories, ap-
uudcoflnuom. Students of the Scientifie School
rooms In College Hulldings and board at Me-
morial Hall. Examinations for admission will be held
September 25 and ™, bexlnnlnf ats A.u. For Informa-
tion, address JAMES W, HARRIS, Secretary.

HE NEW FIFTY DOLLAR BACK GEAR, SCREW-
T CUTTING FOOT LATHE. Send for Circular to
POST & CO., Cincinnatl, Ohlo.

HANDASYDE'S COMPOSITION
Fo[ the Re on‘l %nd Prevention of
ncrustation in Steam Boilers.
Used by the principal Rallroads, Coal Mines, and Gene-
ral Manufscturers In Great Kritain and Ireland  Satls
faction guaranteed. The best and cheapest In the mar-

Send for circularsand testimonials.

G. C. CAMPBELL, AcxxT,
24 Broadway, New York.

THREE THINGS IN ONE

—_—
VENTILATION of a Fire Place;
RADIATION of a Stove;
CIRCULATION of a Furnace.
Pure Air and an Even Tempe-
rature throughout a Room.

“*Tux CENTENNIAL'" Annex Maln
Bualiding.

THE OPEN STOVE VENTILA-

TING COMPANY, 107 Fulton St.,
New York.

Bollinger’s Patent
urbine
WATER”Y.VHEELS
Mill Machinery.

§# For Circulars, sddress
YORK MA.\'[‘P'(%‘(;‘;&)‘..P

R

Scientific American.

_ROCK-DRILLING MACHINES

AIR COMPRESSORS
‘“““rm"i’lh RLEIGH RO L. CO ’
‘RL LN IRIT 0.
Sond for Pamphics Nichburss §ase.
ELOCIPEDE CARRIAGES, OF LIGHT COUN-
struction, fast spoed. Worked by hand cranks,
AlRO 0y foot tresates.  dinstrated 1o SULEN TIFIC AME
RIUASN SUFPLEMENT No. 5, To pe nad at tbis office
ana of all news agents, 'rice 10 cents.

QD LINCORD AXLES

The Standard—Best Stock—Finest Finish-

MANUFACTUNED ONLY BY

D. ARTHUR BROWK & C0. Fisherville, N.H.

SON
CIAMGND TOOL

and Shaped Diamond Carbon Points, Indispensable for
Truelng Emery Wheels, Grindstones, Hardened Steel
and Paper Calender Rollers, Drilling, Planing, Moulding
and sawing stone. J. DICKINSON, 64 Nassau St,, N, Y,

Brayton Reaay Motor.

It has no boller, is safe, economical, started by any
one In one minute, occupies small space, and gives an
unsurpassed steady, rellable power. Address

Penna. Ready Motor Co.,

132 N. 3d St., Philadelphin, Pa.

.
Working Models

And Experimental Mnchlnca. Metal or Wood, made to

order by J. F. WERNER, & Center St., N. Y.

OMPRESSED AIR MOTIVE POWER.—For

qgﬁnk_:ulnnol' the most recent practice, send 2 cents
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1
and 2, contalning 5 engravings of the ‘* Compressed
Afr** Locomotives now In use In St. Gothard Tunod
Works, with dimensions. ete.

=
e

H.W.JOHNS"
-
e B

-~

Asbestos Roofing, with the tmproved White Asbestos
Fire Proof Coating, for steep or flat Roofs In all climates.
Rool Coating, for old Leaky Roofs.
{‘imenx. for repaliring Leaks on Roofs.

i Paint, for Tin Roofs, Iroawork, &c.
Paints—all colors—for structural

[ESTABLISHED 1846.]

Munn & Co.'s Patent Ofices.

The Oldest Agency for Sollciting Patents o the
United States,
THIRTY YEARS' EXPERIENCE.

MORE PATENTS lsve been secured through this
agency, at home and abroad, than through sny other {n
the world.

They employ as thelr & corps of the most ex-
porienced men ss examiners, specification writers, and
draftamen that can be found, many of whom have been
sclected from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have svalled them-
selves of Munn & Co.'s services In examining thelr In-
yventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with {uventors, prepsre drawings, spe-
citicatd and amd ttond to fling sppl

o the Patent Oftice, paying the government fees, and
watah esch case step by step while pending before the ex-
sminer. This 1s done through thelr branch oMee, corner
¥ and Tth streets, Washington. They also prepare and
file caveats, procure deslgn patents, trademarks, and re-
1moes, attend Lo rejocted cases (propared by the Inventor
or other attarneys), procure copyrights, attend to inter-
ferencos, give written opinions on matters of Infringe-
ment, furnlah copdes of patents, and, In fact, attend to
every uraneh of patent business both 1n this and in for-
elgn countrios,

A special notice 1 made 1n the BCIENTIFIC AMERI-
CAN of all loventions patented throogh this agonoy ,with
the name and residence of the patentes. Patents are of-
Lon sold, In part or whole, to persons sttracted to the in-
veution by such notice.

Fatents obtalued in Canads, Kngland, ¥rance, Belgiam,
Germany, Hosis, Prussis, Spaln, Portugal, the British
Colonles, sud all other countries whore patents are
granted, st prices greatly reduced from former rates,
Bend for pamphiet pertaloing spoetally wo forelgn patenta,
which states the cost,time granted ,and the requiremeonts
or esch country.

Coples of Patents,

FPersous desiring any patent lssued from 15% 1o Novom-
ber 26, 197, can be supplied with omelal ooplos at res-
sonable cost, the price depending upon the extent of
drawlngs and length of specifications,

Any patent lssued since November 27, 17, st which
time the Patont OMce commenced printing the drawings
and specifications, may be had by remitiing Lo this of -
fica §1.

A copy of the cialms of any patent lssued sinoe 18% wil) |

be furnished for §1.

When ordering coples, plesse to remit for Lhe same as |

aboye, and sate name of patentee, title of Iavention,
And date of patent,

A pamptlet contalning the lsws and full directions for 1

obtalning United Biates patents sent free. A band-
somely bound Heference Book, gllt edges, contalns 1460
pages and muny engravings sod taties Important Lo avery
patentee and mechanie, and (4 & asefal handbook of ref
arence for everybody, Frice % cents, malled fres,
Addrom
MUNN & CO,
Fublishers BCIKNTIFIC AMERICAN,
37 Park Row, N, Y.
Braxon Orrion—Corner ¥ and 7th miroots. * wbe
pgion, D. C

purposes.

Fire f Conting, for wood work, &c.

Steam Pipe and Bcﬁ'ler Coveri

g- bestos Steam Packing, fat and round, all sizes.
heathing Felts, Vermin-Proof Lining, &c.
These urdolu are ready for use, and can be essily sp-

plied by any one. Send for Pamphlets, Price Lista, &c.

W‘ JOHNS 87 Maiden Ig.ne,dN.Y.,

¥y

Atentee and Manuiacturer. {ahed 1858,
Lathes, Planers, Sh%tzrs Drills
Genr & Bolt Cutters &c. E. G D.Iievnrx. N.J’.
THE

. Bigelow fngine,

The Cheapest and Beat Portable
Engine offered to the Pablic,

"
" 7 - -
- "

aime e
wiy - “
Price of Suunnnrf
Without Bo

éuor;l‘e I'oy‘er
7 to 53 Horse Powo .
io s e PO
Send for Tllustrated Circunlar
and Price List.

B~ H. B. BIGELOW & CO.
New Haven, Conn.

“RACING BOAT STOCK

SPANISH & WHITE CEDAR.

Extra lengths and quality, from 3-16th thick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-~
BER and VENEERS, MAHOGANY, SATINWOOD
ROSEWOOD, WALNUT, &c.

Incloxe Stamp for Catalogue and Price-List,

Geo. W. Read & Co.,

186 to 200 Lewin st., 1.5th & Gth sis., BN

Water  Wheels,

More than four thres ns
many of Jas. Leffel's fm-
proved  Double Turbine
k\'lltl’ Wheels in operation
than apy other kind, 24
slzes made, ranglog from
94 to % In, diam, unde
headafrom 1 o240 1L, B

Y

»
.

Large new pamphlet
finest ever published, con
Wwining overd ine Ilustrs
tlons, sent free 1o partjes
intere In water power,'
JAS, LEFFEL & CO.,,
Bpringfield, O,, & 100 Lib-
erty Bt., Kew York City.

l NVALIDITY OF STATE LAWS
CONCERNING THE SALE OF PATENTS.

All lawn of State leglalatures thiat In any manner Inter<
fero with the free salo of 'atont rights, sach as the ro-

quiring of the agont or patentee Lo llle coplos of patent,
take loenses, prooure certifiontes comply with forms
or which relosse the payee of nr-hlmry notes of hane
Kiven for patonts, have been deolared unconsttotionsl
! and vold ln" the Unitea Siates Courts. Siato
! !v.d (O, shorlfts, or other Btate oMoials, who undertake
a interfere with patentees or thelr sgonts In the free

| mle of pat make themsolyes lable in damages and
:llhv v' punl:' 1] ( Fhe deolsfons of the Unfted Btatos
UrLs on thesa polnts ure given in BCIENTIFIC AMEN-
JCAN SUPFL) kll' NT, No,235. P'rice 10 couts. To ho

] hadd wt thix ofen and of all nowsdoeslers
J PERFECT
NEWSPAPER FILE.
()} e

The Koch Patent Vile, for preserving nows mpera
| MAEREInes, and pamphlets, has boen re o':uly |I>I:iflr)V:‘v{
| and price reduced. Nutmeribors Lo the SoreN TIVIO AM-
| KMICAN std BOTUNTIFIO AMERIOAN BUFPLEMENT 08D b
‘[ man.lml' ’v'rv"luv low ml;' O #1.50 by mal), or §1.95 at the

offlee of thin papnr 1oAYy board sides t sription

ROIENTIVIL AMRIIC .\h’." n kit - .-J.\elfil.'l‘,":'.‘.':
oevery ono who wishes Lo preserye the papear,

Address
MUNN & CO,,

Publishors BOresTivio A MERICAN,

e
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As arule, It pays best to advertise what one has to sell
or wishes to purchase, In papers having the largest cir-
culation among the class of persons likely to be interested
in the article. Partiea having Manufacturing Establish-
ments to sell orlease, or who wish Estimates made for
Constructing Bridges, Dams, Iron Bulldings, Furnaces,
Heating Apparatus, Steam Engines, Boflers, Wood and
Iron Working Machinery, Agricultural Implements, or
Contracts for Enginecering Works of all kinds, will find
that it pays to advertise in the SCIENTIFIC AMERI-
CAN,

The value of the SCIENTIFIC AMERICAN as anad-
vertising medlum cannot be over-estimated. It goes
into all the machine and workshops In the country, and
{s taken atthe principal libraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN "and SCIENTIFIC
AMERICAN SUPPLEMENT have a larger circulation
than all other papers of thelr kind In the world com-
bined; and at no perfod since the commencement of the
publication of these papers has the weekly circulstion
been as large as at the present time.

The actual fssue of the SCIENTIFIC AMERICAN s
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 13,000, making the combined
circulation, 62,500 every week.

If anything {s wanted in the mechanical line, advertise
for it in the SCIENTIFIC AMERICAN.

If one hasa patent or machinery to sell, advertise in
the SCIENTIFIC AMERICAN.

Ifany one is exhibiting at the Centennial, it will pay
them to advertise where they may be found.

For rates, see the first column of the last page of this

paper.

s0:

The Suppiement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT s a distinct publication from the SCIEN-
TIFIC AMERICAN, ‘and has a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, ss follows:

Back Page, tinted cover.. ..35¢. a line )_ EAcH

Inside page .. .............. 25c.aline) INSERTION.
Discount for large space, and to quarterly sdvertisers.
Address the publishers,

Munn & Co.,

37 Park Row, New York,

Stone Channeling
2 :

o
Quarrying Machine,

- AP e A

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES. .

STEAM STONE CUTTER C0., RUTLAND, VT.
SOLE PROPRIETOHS AND MANUFACTURERS.

§7 Three Maochines nt l'hllndslﬁhln Exhibition,
Annexe No. 2, Mochinery Hall,

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR SPACE? IMPROVEMENT,
Baves 10 to 20 per cont, CHALMERS SPENCE CO,
Foot K. 9th 8t., N. Y. {1902 N. 2nd St., 8t. Louls, Mo,

SCHLENKER’'S

Statlonary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.,

HOWARD IRON WORKS,

Bafinle, N. Y.
¥ Send for Cataloguo, 43

The Tanite Co.

STROUDSBURG, P’
EMERY WHEELS & GRINDER

SEO. PLACE, Gen'l. ARent for X. Y. eity and sy
- e,

Machinists’ Tools,

Nxw and Ixrroven Parrenxs,

Bend for nevs fllostrated catalogue.
Lathes, Planers, Drills, &
ACTURING ¢,

NEW HAVEN MANU
New Haven, Cong.

M. SELIG JUNIOR, & co.

{mp?ru-r- of a‘rr::elﬂu'n Mn!-Ln-n. "roou, A"‘c‘lm

mplements, olesale and Export

chlgery Merchants. Est'd 188, port Hardware aaq My
LONDON, ExcLaxp, and BERLIN, Grsayy

PORTLAND CEMEN

ROMAN & KEENE'S. For Walks, Clate: nds
uom.suhlen.ucllnr-.nndkc-.l:rurvulr‘:.ll:.v'ezﬁ

Remit 10 cents for Practical Treatiss on Cementy -

S. L. MERCuANT & Co., 7 South £t. New York

—

PREPARATORY SCIEN ;
Warren Academy, Wub:n(h % .'.I:"”l‘(‘r ?ﬂ:oolu
oy L. S. BURBANK, Prixctryy,

OGARDUS’ PATENT UNIVERSAL ECORN
B TRIC MILLS—For grinding Bones, Ores, Sand Ole
rucibles, Fire Clsy, Guanos, Ofl Cake, Feed. Cors
Corn and Cob, Tobscco, Snuff, Sugar, 'Salts, Roots’
Spices, Coffee, Cocoanut, Flaxseed, Aibestos, Mica!
etc., and whatever cannot be ground b other mflly
Also for Paints, Printers’ Inks, Paste e,
JOHN W. THOMSON, successor 1o JAxunf\f.'au;
DUS corner of White and Eim Sts.. New Yors
DAMPER

REGULATORS BEST OA‘(’E%
MURRILL & KEIZER, 44 Holliday St,, Balt,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't. ], I ALLEN, P
1. B. PIERCE, Sec'y.

N -0 YE'S
Mill PurnishingWorks
are the est In the United States: They make Burr
nes, b Mac!
Picks, Water Wheels, Pulleys and Geariog,

sdapted to fliour mills. Send for Catalogue.
J.T.NOYE & so°§‘.'m Y.

SCIENTIFIC AMERICAN,

FOR 1576,
THE MOST POPULAR SCIENTIFIC PAFFH
IN THE WORLD.

THIRTY-FIRST YEAR,

VOLUME XXXV.—NEW SERIFS.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1876, a new yvolume commenced. It will continve
to be the aim of the publishers to render the cons
tents of the new volume more attractive and use-
ful than any of {ts predecessors.

To the Mechanip and Manufacturer.

No person engaged in any of the mechanical pur=
sults should think of doing without the SCra-
TIFIC AMERICAN: Every number containg from
aix to ten engravings of new machines and inven-
tions which cannot be found in any other publics-
tion.

?.l’ho SOIENTIFIC AMERICAN s devoted to the
{nrerests of Popular Sclence, the Mechanic Arts
Manufectures,Inventions, Agriculture,Commerce
and the industrial pursuits generally; and It {8 yal
uable and instructive not only In the Workshop
and Manufactory, but also in the Housebold, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Reoeipts, and Buggos
tions and Advice, by Praotioal Writers, for Works
{ng Men and Employers, in all the various arts
TERMS OF SUBSCRIPTION = PFOSTAGE
PAID BY US,

One copy Solentific American, one yoar: ..

One copy Solentific American, slx monﬂu-‘i.ﬁ
Ono copy Sclentific Ameriean, threo months 1
One copy Sclentific American and ono copy

l OGERS' TANNATE OF BODA BOILER
SCALE PREVENTIVE.
JOR, G. ROGERS & CO., Madison, Ind.
£~ Send for book on Boller Incrostation,

Portland and Keene's Cement.
From the best London Manufseturers. For ula‘_lz..

JAMES BRAND, & Bookman 8t,, Now
A Praotenl Treatiso on Coment furnished for @ conta.

PUAOS £or At ChNR;
DROP PRESSES, Minvuerows, Coxs.

& PARKEIR PRESS CO.,

Niagara
e SteamPumpWorks
EsTARLINUED 183,

CHARLES B, HARDICK,
Noe. 98 Adanmus Heroeot,

Solontific Amorican Supploment, both 00
for one your, post-pald. ... oo 7.
The Sclentific American sSupplement
A woekly paper, uniform in sizo with tho SOrex-
YLPIO AMERICAN, but 8 distinot publication. It
contalns working drawings of engineering works,
und olaborate treatises on ovory branoh of Solence
and Mochaoics, by eminent writors, at home and
abroad, An fllustrated cover proteots the
somoly printed sheets.  Prige, $5.00 per annus
Singlo coples 10 conts,

Romit by postal order, deaft, or expross.
Address all letters and mako all Post Ofice or
dersand drafts payable to

MUNN & CO.,
37 PARK ROW, NEW YORK.

'l‘lﬂ'.’ W Rolontific Amerioan” s ,rdlM '“.‘
CITAB, ENEC JOHNSON & CO'S INK.

BROOKLYN, N, Y,

Tonth &
Lombard S, , Fhiladelphia, and 8 Gold St ci',:&




