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BRIDGE ON THE MONT CENIS RAILWAY. 
Although the opening of the Mont Cenis tunnel has ef· 

fected a great saving of time, not only between France and 
Italy, but between England and India-the direct ronte from 
Calais to Brindisi, the Italian port of embarkation for the 
East, 'lJid the Suez Canal, being now used for passengers and 
mails-travelers in search of the picturesque probably pre
fer to travel over the mountain, using Mr. Fell's railway, 
and obtaining views of the grand scenery of the Alpll from 
the highest of those peakll 
which haa as yet been cross
ed by an artificial road. Of 
the nature and difficulties 
of the work, and of the 
glimpses of rock and pre
cipice afforded by the many 
ravines it crosses, our il· 
lustration (selected from 
Engineering) will give an 
excellent idea. It is a view 
of the bridge at Comba 
Scura in the Piedmonte.e 
Alps, which crosses a gorge, 
at a hight of 395 feet from 
the ground. The span is 
185 feet between the abut
ments; the width is 14 feet 
9 inches, and the depth 18 
feet. Over 200 tuns of iron 
were used in the CODstruc
tion, and the work showed 
a deflectioll of H- of an 
inch, under a strain esti
mated at 4 tuns per square 
inch. This bridge, and 
othel'll similar to it, were 
designn-i by " the italian; 
Government engineel'll, and 
constructed by Fleet and 
Newey, of West Bromwicb, 
Englud. 

Honor. to an Inventor, 

In"France, Frederic Sau
vage is considered to have 
the largest share of mer
it in practically applying 
steam power to the screw 
propeller, which he did in 
1832. The town of Bou
longe-Bur-Mer, where Fre
deric S"uvage was born on 
the 20th of September, 
1786, has lately gone to con
siderable expenee in award
ing him posthumous ho
nors, which culminated in . 
the uncovering of a monu-" 

ment to his memory. At 
10 o'clock the government, 
municipal, naval, and mil
itary autborities, deputa
tions from various citie8, 

/' 
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The bronze bust and bas-relief were modeled by Mr. American trade mark. In all, 1,841 objects, weighing a tota 
John Hopkins, and were cast by Messn. Thiebaud et Fils, of 11 pounds and 10 ounces. The person was crazy, and his 
of Paris. " mania, whenever unwatched, consisted in swallowing any 

Frederic Sauvage's Ilfe was similar to those of many other small object. It is remarkable, however, that the functions 
inventors, in that he spent his days and fortune in perfect- of digestion could continue with this immense mass in the 
Ing Inventions which brought him no profit. Having lost stomach. 
his own money, he borrowed from others, and, being unable 

I to repay, was thrown into a debtor's prison, which he after-
wards exchanged for a madhoule, where he died on the 19th The Baltimore 

_r ... 
Edocated Birds, 

American gives the follOWing account of 
a troupe of trained Java 
sparrows and parroquets, 
now exhibiting in the streets 
of that city: 

"When a suitable place is 
found, a circular table is 
opened and the birds are all 
turn�d loose upon it; they 
mamfest no fear at the 
crowd, and do not offer to 
eSilape. The performance 
consists of ringing bells, 
trundling small wheelbar
rO�B, slack wire walking, 
firl�g 

. 
off pistols, dancing, 

SWlDgIng each other in small 
swings, an excellent imita
tion of a trapeze perform
ance, and a !lumber of other 
equally inter�ting tricks. 
The mosi wond8rlul part of 
the performan. however 
is done by a parr�uet. Thi� 
bird walks to the center of 
the table, and, after bowing 
to the crowd, seats himself 
in a small chair near a bell. 
To "the clapper of the bell 
fh'3re is attached a small 
cord, and any one in the 
crowd is allowed to ask the 
bird to strike any number of 
times upon the bell. If 
asked to strike ten times, he 
leaves the chair, seizes the 
bell rope and pulls it ten 
times, after which he bows 
and returns to his seat. 
This was repeated a great 
many times, and with one 
exception the bird made no 
mistake. The bird will 
strike twenty seVtln times, 
but after that he reluses; 
and his owner states tbat he 
has worked nearly a year to 
get this bird to strike up to 
thirty, but it appears that 
his memory gives out at that 
point, and it is unable to 
count further, A collection 
is, of course, taken up alter 
each exhibition." 

. ..  ' . 

headed by M. le Baron de Boman Remain., 

Latoucbe, Sous-Prtlfet, and An important discovery 
M. H u get, Maire, started In has been made at High wood, 
procession from the Hotel near the village of Ashill, 
de Ville for the cemetery to in Norfolk, England, con-
which the remains of Fre- sisting of a vast collection 
deric Sauvage were re- of Roman remains in an 
moved from Paris and in- oak-lined well, 60 feet deep. 
terred with public honors The Norfolk and Norwich 
on the 20th of September, Arcbreological Society re-
1872. Tbe monument over CODA SCURA BRIDGE, ON" THE BONT CENIS BAIL WAY, cently visited the spot, when 
his grave is a square pedi- the well, under the superln-
meut in three portions, made of gray marble of the same of July, 1857. The monument was designed by M, de Bay- tendence of Mr. Barton, was emptied of its contents by a 
kind as the Napoleon Column Is built, and obtained from ser.-London Times. number of workmen. The well contains a great variety of 
the Marquise quarriell. It rises to the hlght of 14 feet, and _ .e. _ articles, the most abundant being urns, of which about 100 
on t.he top a bronze heroic sized bust of Frederic Sauvage is A Homan Ostrich, have been obtained; more than fifty of these are perfect, 
placed. The curious casell which we rece�tly mentioned of per- and many of most beautiful form and ornamentation. There 

On either side of the monument is II.U inscription setting sons, one of whom IIwallowed a fork and another a ther- ill considerable doubt as to the purpose which these wells 
forth the date of his birth, death-19th July,1857-the mometer, are completely ovel'llhadowed by that of an indl- were intended to serve; there are other two at Ashill, and 
translation of his remains, and a list of his inventions. On" vidual who recently died in an asylum in Prestwich, Eng. others have been found elsewhertl. 
the front are the two words •• Frederic Sauvage," and a A medlc&1 contemporary, in its account of the post mortem • I.' • 
bronze bas-relief shOwing a vessel with a screw propeller, a examinaiion, gives the following catalogue of the contents VI.orlte, 

pantopoaph-procU6 Collas-a physonotype, a horizontal of tb,e man'lIlItomacb: 1,689 shoe pegs, 6 nails four Inohea The account of trials of this newly discovered explollive, at 
mill for sawing marble, and a 80ujJlet hlldraulique for raising In length, 19 nails of three inch6ll; 8 of two inches, 58 of Stockholm, states tbat a charge of about eight ounces, made 
water, all of which were either invented or perfected by F. one inch ; 39 metal eyelets, I) oopper screws, 9 copper but- up in five cartridges and deposited in an excavation, raised 
Sauvage, who, in addition, Invented the conf01'mateur, an tons, 20 scraps of buckles, 1 pin, 14 bits of glass, 20 pebbles, a block of stone of 163 cubic feet. It would have taken over 
anstrument for measuring the head, tile phlllJionometre, and 3 piecell of twine, a tragment of leather three inches long, fourteen ounces of dynamite to have produeed the same 
n automatic boat. a piece of lead four inches long, and a' bodkin bearing an effect. 
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SUCTION. 

As our readers may have ob3erved, a number of inquiries 
have recently been II..ade in regard to the action of pumps 
and siphons : whether the water delivered by these machines 
was sucked up by the action .f the mechaniem, or forced up 
by the pressure of the atmosphere. To these questions we 
have answered: that there is, properly speaking, no such 
principle as suction, meaning thereby that water would not 
rise in a void space unless some prllssure walS applied to 
force it up. Until it was demonstrated by TorricelJi that the 
atmosphere had weight or pressure, it was popularly be
lieved that a liquid would rush into an empty space, because 
"Nature abhorred a vacuum." We judge, from the tenor 
of many of the letters sent to us, that this belief is not, as 
yet, wholly dissipated ; and some elementalY works on natu
ral philosophy treat the subject in such an obscure manner 
as to confirm their readers in this opinion. It may be added, 
also, that one of the earliest accompliBhments acquired by 
the infant is that of sncklng, although we venture to aseert 
that the exact nature of this process is not generally under· 
stood. It may be useful and interesting, then, to examine 
the action of the common pump , and compare it with that 
of the human mouth when engaged in sucking liquid through 
a tube. The common pump, in its simplest form, consists 
of a cylinder containing a tightly fitting piston, a pipe con· 
nected to the bottom of this cylinder extending into the 
water; at the bottom of the cylinder is a valve which opens 
when pressed from beneath, and there is a similar valve in 
the piston. Now suppose the piston to be at the top of the 
o:y linder, which; together with the pipe, is filled with air. 
As the piston is forced down, it compresses the air in the 
cylinder, so that the VAlve in the piston opens and allows 
the air to escape. When the piston is pulled up, there is a 
void space beneath it in the cylinder, 80 that the pressl1re of 
the air on the water outside of the pipe forces it up some 
way In the pipe, opens the valve in the bottom of the cylin
der, and forces some of the air from the pipe into the cylin
der. After a few strokes, the water will be forced into 
the cylinder, and then, as the platon de.cands. the water 
will rile through the valve in the piston, and be carried out 
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on the upward stroke. If the pump cylinder la placed at a' that large class of applications known as compOliitions, espe
greater distance above the surface of the water than the hight cially medicines, he is daily sending out, under hil official 
of a column of water equal in pressure to the atmoephel'e, no signature, deehions like the following: " This application is 
water will be forced into the cylinder-showing, as Galileo finally rejected on the iround that physiciane' prescriptions 
ironically asserted to the advocates of the suction theory, are not patenta.ble." 
tha.t, if Nature does abhor a vacuum, its abhorrence only ex- The author of IlUch stuff is evIdently a quack in patent 
tends to a hight of 34 feet_ Again, if the water be placed in law, whatever may be his pretensions in med icine. Such 
a tight vessel from which all the air is exhausted , and the decisions are not only absurd , but they are in direct violation 
pipe from the pump extends into the water with an airtight of the law and the previous practice of the Patent Ofllce. 
joint, the pump will cease to draw water, no matter how The 24th section of the patent law expressly provides that 
perfect the suction may be. A similar experiment conduct- any person who has invented aDY new and useful somposi
ed with the human suction apparatus, the mouth, will give tion of matter, or any new and useful improvement thereon, 
a like result, proving that something more than the removal may obtain a patent therefor. Medical compositions or pre
of the air is necessary in elevating water. To show that the scriptions rank among the most important of discoveries_ 
suction of the mouth is similar to the action of the common Hundreds of such patents have heretofore been granted, and 
pump, suppose a short tube to be held between the lip�, the have resulted in the production of many new and valuable 
other end being immersed in water. The first operation is medical remedies, by which life has been saved and health 
similar to the downward motion of the pump piston, the promoted. 
tongue being moved forward or upward against the palate, With a few exceptions, such as above indicated, we believe 
commencing at the root aud filling the mouth. Next, as in that the examiners of the Patent Ofllce are animated by a 
the case of the ascending piston, the tongue is drawn back desire to serve the country according to the best lights they 
or bent down, creating a void, into which the water is forced have. But we fear they are not sufficiently awake to the 
by the pressure of the air, this press ure depressing the cheeks real purpose and intent of the patent laws, which is to en
at the same time. The tip of the tongue is then applied to courage and assist the inventor. There is a tendency to 
the teeth, to prevent the return of the water, and this action looseness, inefficiency, and injustice on the part of the Pat. 
corresponds to the closing of tha valve in the bottom of the ent Office in its decisions. This ill strikingly shown by the 
pump cylinder. FInally, the tongue is pressed against the astonnding fact that some 7,500 applications for patents wera 
palate, commencing at the tip, forcing the water back; aud last year coudemned to the category of the rejected. The con· 
tbe month being relieved of the water, the former operations clusion is irresistible that, if the claims of these applicants had 
are repeated. been properly coneidered, if the Patent Office officials had in 

This is only one illustration of the many that could be every instance, as in duty bound. extended the encouraging 
given to show that natural operations are conducted on truly word and the helping hand to these inventors, the number 
scientific principles, so that the investigations of scientific of rEljections would have been far lesll. We earnestly hope 
men for the discovery of natural laws are among the mos. that the new Commissioner will bestir himself and try to 
important and practical of the labors of the humau race. promote the needed reforms. 

The action of the siphon may properly be considered in • ••• • 
this connection. It appears to be the belief of many of our WHAT 18 STEEL 1 
correspondents that the column of water in the long leg of 
the siphon, being heavier than the short column, pulls it 
along, and that the pressure of the atmosphere cannot ren _ 

der any resistance, since, if anything, it is a little greater at 
the lower end of the siphon, and ,0 would rather tend to 
force the water back. A simple experiment, that can rea
dily be made, is to place the short end of the siphon in au 
exhausted receiver, filling the tube with water, when it will 
be found that the liquid is discharged into the receiver, in-. 
stead of flowing out at the other end; so that by this means 
ihe action of the siphon can be revelled, water being drawn 
through the long leg and delivered at the short one. The 
correspondents above referred to Beem to think that the 
water in a siphon is something like a rope over a pulley, the 
part on one side being long;er than that On the other, so that 
the 'Weil!ht of one'part overba'ances the/other and draws it 
down. The trouble with this conception is that the water 
is an exceedingly weak rope; and if the heavy part starts to 
draw the other along, the rope will break in two, unless it is 
forced from behind. In reality, then, the action of a siphon 
is something like that of a rope over a pulley , the strength 
of the rope being about fifteen pounds per square inch. 
1'hus, as long as the distance from the highest point of the 
siphon is no greater than the hight to which the pressure of 
the air will raise the water, this prelsure keeps the rope of 
water together, and the flow goes on continuously. But if 
thla hight la exceeded, the air can no longer force the water 
np. and the rope breab, leaving in the upper part of the 
siphon that vacuum which Nature was said to abhor. It 
would appear, therefore, that the heavy column in the long 
leg of the siphon only draws or sucks along that in the short 
leg when there is something to push, that does all the 
work until the water is transferred to the long leg; and the 
suck ing force gives out simultaneouply with the faUure of 
the pusLing force to elevate the water to the highest point 
of the siphon. 

• .  e . • 

OPERA.TIONS OF THE PATENT OFWlE. 

At the time of the Vienna Exposition, this question was 
brought up and resulted in numerous discussions among the 
metallurgists assembled at the Austrian capital. Professor 
Jordan, of the Central School, and M. Greinert, Superinten
dent of the Seraing Steel Works, proposed that the proper 
definition of steel was" all malleable siderurgical products 
obtained in a melted Btate," and to reserve the name wronght 
iron (fer) for such malleable products as were not submitted 
to fusion. According to thla, however, natural steel, pud
dled or forged, and cemented steel would be no longer steel, 
in spite of the properties which distinguish these from loft 
iron. In a word, sleel, whether melted or not, is a product 
which places itself, from all points of view, between cast 
iron and wrought iron. The various ferrous products en

,
countered in the arts for� !I' �o��uous s,ries fro�_ 

the 

Boftest and purest iron up to t e mORTImpure cast metal; 
or rather, there are two continuous but diverging series, 

both commencing at pure soft iron. The one ends at black 
or dark gray pig, including untempered or unannealed 
steel; the other, terminating at white cast iron, more or less 
manganiferous, includes tempered steel. 

M. Gruner, in his recent report of the progress of the coal and 
iron industries, as developed at the late Vienna Expoaltion, af
ter advancing the views last given, arrives at the conclusion 
that we should understand, by the term steel, all iron (whether 
melted or not, more or less pure) which is susceptible of tem
pering, but which is malleable, hot or cold, so long as it has 
not been submitted to sudden cooling. Soft iron, whether 
melted or not, is me�alleable, hot or cold, but not luscep
tible of tempering. 

As puddled, as well as refined and cemented steel, is dis· 
tingnished from melted, Bessemer, and Martin steel, etc., 110 
aleo should soft iron be divided into puddled and homoge
neons iron. This last may be especially subdivided into the 
homogeneous metals of Bessemer, Martin, Siemens, etc. It 
should not be forgotten, however, that, though the types are 
well characterized, there is a gradual passage from one to 
the other. Thus homogeneous iron passes in an insensible 
manner to cast steel, as soft iron, simply refined, passes to 

We publish on another page an abstract from the annual hard steely iron, then to properly called natural steel, which 
report of General L_eggett, now Ex-Commissioner of Patents, itself terminates in wild steel (wild stahl) for wire draw-
showing the operations of the Patent Ofllce for the year end- be ch b f ttai i th t h't t i . S b 30 1874 

' n es, e ore a n ng e rue w I e CIlS ron. 
lng eptem er , 

The Ex-Commissioner dwells with commendable pride 
upon the increased proportion of patents granted, and the 
diminished proportion of rejected easel-a result due, he 
su«gests, to the pubHcation, in a popular, accessible f.m, 
of weekly abstracts of all new patents, together with the full 
specifications thereof. We have, on several occasions, ex
pressed the opinion that the more widely the publication of 
the patents was extended, the greater would be the increase 
in the number of patents granted , and the leSI the necessity 
of maintaining 80 large a standing army of officials as we 
have now at the Patent Office. 

We are glad to perceive that the Ex·Commissioner has at 
last reached the same view. He has heretofore been an ad
vocate for the increase in the number of examiners; but his 
present conclusion is �hat, by extending the printing, the 
present large force of examiners may be diminished. 

Since tlie presentation of this report, the Hon. J. M. 
Thacher has assumed the duties of Commissioner of Patents, 
and the public will look mth interest for the development 
of the line of policy that is to characterize his adminiBtra
tion. He bas on former occasions given expression to views 
which would lead us to suppose ihat, ur.�er his rule, the 
Patent Office would surely be conducted in the interest of 
inventors. But there are .ome indications of a contrary pol 
iey. For example : In lome of the classes, he permits in
ventors to be harassed by long delays ; whUe in respect to 

•. e .• 
RUSTING OF RAILWAY RAILS. 

At the recent session of the American Association for the 
Advancement of Science, Professor Haldeman read a paper 
on this subject, showing that railway rails when in nse oxi
dized but very little, bllt when not in USfi) were subject to 
rapid oxidation. In fact, disuse for one day, for example, 
S unday, resulted in a visible increase of rust of the track 
rails. This, in the opinion of the anthor, would indicate that, 
in chemical combination, vibrations may interfere with the 
molecular arrangem�nt of the elements. In the discussion 
which followed, Professor Vander Weyde took the eame 
view, and thought that molecular relations tended to prevent 
rust. But other speakers combated this view, and it was 
suggested that possibly the oil employed upon the locomo
tive8 might be more or less spread in a thin film over the 
rails in use, aud thus prevent their oxidation. 

Professor Robert Mallet, of London, ha s had his attention 
called to this discussion, and in a recent note to The liJngin
eer states that some thirty years ago he was reqnested to ex
amine and report upon the same matter on behalf of the 
British ASlociation for the Advancement of Science, a grant 
of money being allowed for the purpose. He made a variety 
of experiments and examinations, all of which were duly 
reported. He found, in brief, that one of the reasons, why 
lalls when used co�e less than the lame rails when not 
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used, is because the vibration of the used raill tends to shake 
off the rust formed, so a. to prevent its prolonged contact 
with the metallic iron from accelerating the corrosion of the 
latter. 

• • • • • 

had the management of a quarry, from which stone was such as would be generally successful if carried out with 

taken for a viaduct on the Liverpool and Manchester Rail · that perfect faith and completeness which he always mani

way, the first for passenger traffic ever constructed. It was feilted in these traneactions-a belief which might be con· 

in connection with this quarry that Mr. Brassey made tke sidered Utopian h .. d it not luch a lIubstau�i&l backing in Mr 

acquaintance of George Stephenson, uuder whose advice he Brassey 'li large experience . 

made his first (unsuccessful) tender for a railway contract. In another connection, Sir Arthur observes that where 

His next attempt was to better purpose ; and at the age of most men fail in governing is in not entrusting enough to 

twenty. nine, Mr. Brassey entered upon his life work as a those who have to act under them. Most men Intend well, 

railway contractor. His first undertakings received his per · and try to do their best as agents and subordinates ; and he 

sonal supervision to their minutest details, thus laying the is  the great man who succeeds, with the least chan8B of 

foundation for the higher and more valuable art for which agents and subordinates, in making the most of the ability 

he became celebrated in after years, the art of dealing with which he has to direct and lIupervise. Besides, men must 

detail s in maSSE S. act according to their characters ;  and he who is prone to 

THE MECHAN IC OF THE FUTU R E .  

An esteemed correspondent desires us to call attention to 
the difficulty in finding mechanics able to fill situations 
where special k nowledge is required, and to the hindrances 
thrown in the way of capable men by trade rules and cus
toms, prescribed and Imforced in the interest of the worth
less and incompetent . 

This country is almost overstocked with professional men ; 
and whenever education and ability are united in a young 
man, he is almost sure to quit the practical part of his trade, 
and become a consulting engineer and an expert, living by 
fees instead of by wages, and selling his knowledge and not 
his fkill. Thus , men of brains are taken out of the really 
working class ; and mllny manufacturers look in vain, in the 
rank and file of their elltablishments, for men capable of 
being master mechanics. The question as to where our 
leaders and foremen are to come ftom is deserving of our 
best consideration ; for there are many influences at work 
which are retarding the progress of the American 'Working 
man. B oys and young men should especially bear in mind 
the value of acquiring a thorough knowledge of all branches 
of the trade by which they intend to earn their bread, so as 
to become cllpable leaders and instructors of others, less 
gifted and fortunate than themselvel!. The gentleman above 
referred to recently needed a first class machinist to super
intend a certain branch of business, the specialties of which 
would require a few months of attentive study and practice. 
It is difficult to believe that the rules of a trade society, 
ostensibly organized for the protection of the rights of work
ing men , prevented a skilled artisan from leaving an in
ferior position to be a superintendent ; but it is nevertheless 
a fact. He stated that the union to which he belonged 
would not allow him to work for an hour at less than a cer-
tain rate, even though his temporary reduction should cer
tainly lead him to permanent employment of great responsi
bility and credit, and consequently large"remuneration. The 
employer, naturally averse to having his liberal offer thus 
treated,  at once declined to promote the man on any terms 
whatever, as no one who would thus debar himself from 
getting on in the world was fit to be put over others, who 
woulCl. naturally follow his example and imbibe his ideas. 

So many qualifications are wanted in a manager and su' 
perintendent of a machine business that fitness for the post 
is rare, and the ambition to fill it creditably ought to stlmu· 
late our workmen to study and improvement. 

• • • • • 
CK�PBBI8TIC8 (g' A ,BUSINESS ..KING. 

Thus Mr. Brassey was prepared by education for dealing confide largely in others will mostly gain an advantage in 

with the great problems of railway construction. Let us the general result of this confid ence, which will far more 

consider briefly the personal qualities which he brought to than counteract any evil arising from that part of the con· 

the work. In the first place, he had the energy needful for fidence which is misplaced. 

great accomplishment. Said one who worked uuder him That a man whose ruling passion was the execution of 

for many years : " If he'd been a parson, he'd have been a great works in a way which should win him renown for 

bishop ; if a prize fighter, he would have had the belt. "  The faithfulnes s, punctuality, and completeness in the execution 

physical basis was sound and enduring, and his activity un- of his undertakings should succeed , as Mr. Brassey did, by 

tiring. With great capacity for hard work, he keenly en · such a mode of dealing, with those on whose faithfulness 

joyed wOlking hard, not 80 much for the profit it would and integrity his reputation depended, is cogent evidence 

bring as for the pleasure of doing. He could not bear to that his plan of action was not far from correct. Not only 

have work drag, nor to leave anything which he undertook did Mr. Brassey trust his subordinates, but they trusted him 

undone or half done. Even when the pushing forward of as iI:lplicitly. In the earlier part of his career, when each 

work, arrested by accident or other wise, involved the taking contract had his personal supervision, he allotted to each 

upon himself responsibility for expense which belonged nominal sub-contractor his portion of the work, and fixed 

elllewhere. he did not hesitate to go forward. the price for it. S ays one of them : " They did not ask him 

A striking illustration of this spirit occurred in connection any questions. He said : ' There is a piece of work for you. 
w i th the Paris and Rouen Railway, his first great foreign Will you go into it ? You will have so much for it. ' And 

contract. In the carrying out of this work,he was restricted then they accepted it, and went 'to work. " Their invariable 

in his choice of certain materials to Ftench products ; and in willingness to take the work at his valuation was accounted 

conSEquence of inferior lime for mortar, a rapidly built via· for by the conviction, which each of them had, tLat if any 

duct-a huge brick construction, a hundred feet high and a mistake had been made, to their injury, Mr. Brassey always 

a third of a mUe long, costing $250,000-fell down in utte!' stood ready to make good the loss. In case a job turned out 

ruin. It was suggested that, on representing the facts of more difficult than had been anticipated . no appeal would be 

the caSB to the directors of the company, some alleviation of made ; the work would go on according to contract until Mr. 
his loss might be obtained. His reply was : " No : I have Bra�8ey made his customary tour of inspection, when he 

contracted to make and maintain the road, and nothing shall never failed to recognize the contractor's position, and vol
prevent Thomas Brassey from being as good as his word. " untarily set it right. When his undertakings  became too ex · 
Without stopping to discus the question of responsibility tensive to be thus minutely Inspected, the same policy was 

in the matter, new materials were secured, and the work carried out through resident agent�. To many this course 
was reconstructed with a rapidity that was accounted mar- may seem very unbusiness.lIke, but the result uniformly 
velous. It is a satisfaction to record that the company proved the wisdom of it. By treating his agents generously, 
voluntarily assumed the cost of the new atructure. he secured generous service in return, and was able to with-

With all his anxiety to have work done rapidly and well, draw his attention more and more from matters of detail. 
Mr. Brassey never wasted his energy in worry. Having He never wasted his time in doing work that an agent or sub·  
given his best efforts to ensure success, he waR content to contractor could do j ust  as well. As to mere money grub
await the result and abide by it with perfect equanimity. bing, one of his principal agQnts testifies that he had not 
ThiP, as Sir Arthur j ustly remarks,is a great felicity of tem- any of that in his composition, but he knew the value of 

erament. It gives & man of much work t\te staying quality money as vrll as any one, and ho!, far a pound would go : 
During hill career as a great contractor, the late Thomas

' 
known 8S " bottom " in a racer, and enables him to meet in· nevertheless he had no greediness to acquire wealth, and he 

Brassey was engaged in the construction of railways in Eng- evitable reverses without being crushed or disconcerted . It was always ready to give away a portion of his profits to 
land , FraBce, Spain, Italy, Belgium, Saxony, Bohemia, Aus · is the basis of the two-o'clock·of. the· morning courage,which anyone who 'Was instrumental in making them,and that to a 
trill,Hungary,Moldavia, Syria, Persia/India, Australia, Cana· the first Napoleon used to rejoice in, a quality which Mr. remarkable extent. 
da,and South .America, aggregating s�mething like six thou- Brassey had to an eminent degree. If called up suddenly in For illustrations of Mr. Brassey's hatred of contention, his 
sand five hundred miles, besides 'Water works, drainage the middle of the night, upon some urgent peril or difficulty, uniform courtesy, his large-hearted unselfishness, his frank 
schemes, docks, bridges, and other important undertakings. he met the alarm with perfect coolness ;  sat down to consider appreciation of merit of all kinds in others, and other quali
In the execution of these great works, he had, at various and calculate what was the best mode of obviating the dan- ties which pertain to the man rather than the contractor, we 
times, twen.y·seven different partners ; four hundred mil- ger ; and before break of d ay, when he had to proceed to have no space. At the busiest period of his life, he 'Would 
lion dollars of other people' s money passed through his the scene of action, he was ready with his plan. Like mas · travel hundreds of miles to be at the bedside of a sick or dy
hands ; and at times the army of workmen to which his con· ter, like man. His example could not but be felt by his as- ing friend or associate, to give what aid or consolation he 
tracts gave employment numbered as many as eighty thou- sistants, who took courage at his stability of mind, and gave could : a spirit whbh his staff rewarded as it deserved. 
sand men. their fullest confidence to a leader who always seemed ready The regard and affection which Mr. Brassey won from all 

Such a record, to say the least, entitles Mr. Brassey to a for any emergency. In addition to this imperturable pre . '  those who served under him were most strikingly manifested 
high place among the great captains of industry to which the sence of mind, Mr. Brassey evidently possessed singularly during his last fatal iilness. Men of all classes, humble 
age of railway construction has given birth and occupation ; quick and eomprehensive powers to take in the essential con·  navvies as well as trusted agents, came from great distances 
and as one of the pioneers of a new order of men,his charac- ditions of a problem at a glance, uncommon power of rapid solely for the chance of seeing once more the old master 
ter is peculiarly worthy of study, more especially as he re o calculation, and great ability for organization-qualities they loved so well. 
presents a type of man which the world is likely to have which not only inspired his staff with confidence in times of At a time when there seelU to be a growing belief that a 
more and more need of with the spread of the industrial difficulty or danger, but enabled him to administer compli. masterly man must be a stem diSCIplinarian, rough rather 
civilization which dist1nguishes our modern times. cated affairs with a royal ease and facility. than gentle, brusque rather than courteous, exacting, watch-

Abundant materials for the study of Mr. Brassey's qualifi · It was in dealings with his agentl', however, that his ful, a believer in the vile theory that every man must (in 
cations for an industrial leader are furnishei in the volume most striking characteristics were displayed. In the course business) be treated as a rascal until he provell himself some
on his " Life aud Labors," prepared by Sir Arthur Helps : of his career, he carried into execution nearly t wo hundre!! thing bettflr, it is singularly pleasing to review an exceed
and though it is never safe to assume that all the character- contracts, many of them involving hundreds of miles of rail- ingly successful career, througbout the whole of which tae 
istics of a successful man were essential or helpful to hi! way. The works for which he made unsuccessful tenders opposite qualities are conspicuous. At a time, too,when finan· 
career, and therefore worthy of imitation by those who amounted to upwards of seven hundred million dollars. It ci&! treachery and eye service are supposed to be predomi
would aspire to simUar success, we may nevertheless easily is obvious that no man could examine the details of works nant, when the most minute and exacting checks upon the 
detect those which were strikingly helpful ; while the doubt· of such val'iety and magni tude. He must necessarily trust free conduct of agents fail to prevent " irregularities," it 
ful oneil, even those most widely at variance with the popu- largely to his agents ; and it was in the choice of these, and gives one fresh confidence in the general honesty of human 
lar ideal, may possibly have been factors worthy of recogni- his subsequent treatment of them, that Mr. Brassey's busl- nature to see the spirit of trustfulness made the basis of a 
tion. nesll sagacity came into full play. He chose his agents with great business, and to see it justified by service honorable 

Before entering upon any analysis of Mr. Brassey's char
acter, it is proper to notice, first, an important condition of 
his success in the great business of his life, a condition 
without which every other qualification would have been 
wasted.  His business training was such as to give him a 
practical knowledge of nearly every kind of labor necessary 
to be understood for the accomplishment of great works of 
construction.  This we put before any personal characteris
tic, since no man, however well fitted by Nature for the rank 
of master, can command to good. purpose wIthout a minute 
personal knowledge of the work to be done, a fact which 
ambitious youngsters are very apt to overlook. Mr. Brassey 
was fortunate in not being sent to school until he was twelve 
years old . At sixteen,he was apprenticed to a surveyor and 
real estate agent,-something different, by the way, from 
what the term implies with uB-who subsequently took him 
into partnership. His first work of consequence was in con. 
nection with the laying. out of the once celebrated Holyhead 
road, of which all England was very proud. At the death 
of his instructor, Mr. Brassey became sole agent and repre
sentative of the owner of a large estate, in the care of which 
he had brickyards and limekilns to superintend. Later he 

great care and with consummate judgment. After that, he to the highest degree. 
placed implicit trust in them ; and though capable of exer ' ------........ fO .... _--__ _ 

cising the most minute supervision and criticism, he never 
j udged by details, but looked to results . His system of 
keeping accounts was what most men would consider loose, 
and his agents were entrusted with vast sums of money to 
be expended almost at their discretion ; yet his financial 
secretary and confidential adviser upon all monetary matters 
testifies that not one of his representatives was ever known 
to deceive or rob him. When asked if this was to be taken 
as a proof of the general honesty of mankind, Mr. Tapp re
plied : " Not exactly that. I think it rather more shows 
that he placed so much confidence in those whom he em · 
ployed, and put them, as it were, so much upon their honor, 
that they would not deceive him ; and that people, who 
might not have acted uprightly with other masters, did so 
with him becaulle they felt responsible to him, and also a 
certain amount of pride in being confided in by him to such 
an extent that they really carried on the business as if it 
were their own." His biographer adds his personal belief 
that the system of trust which Mr. Brsssey adopted uni
formly, in respect to all those who worked under him, wall 

That Special Edition. 

The issue of a Special EdW , n of ONE HUNDRED THOUSAND 
copies of the SCIENTIFIC A)[ERICAN will come off soon af
ter the first of December. 

The names of parties to whom this large number of pa· 
pers will be sent have been selected with care, and the pub 
lishers guarantee the issue to be fully 100,000, and it will 
probably reach 150,000 copies. The probability of this ex
cess over the one hundred thousand is preo i cated on last 
year's experience. We then guaranteed 60,000, but actually 
printed and mailed 120,000 copies. 

The papers will be mailed in separate wrappers, and tae 
postage prepaid to every post office in the United States, 
Canada, and the adjoining Provinces. 

The space allotted for illustrating new machinery and in
ventionll is nearly all taken ; but a few more good engra
vings, of filllt class inventions, may find place in the edito
rial pages, if immediate application is made. There is also 
a very little more space left for advertisers. See pUb e  365 
of this paper for particulars. 
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A n iline Col ors, 

The following on the subj ect of aniline colors, from the 
pen of  ;\1r. P. Kuntll, of Paris, may be useful as a concise 
resilill e :  The first colors employed were the violets ; it was 
only in 18 ;3!) that anil i ne red was discovered,  and by whom 
first is lJot clear. Aniline red , rosanili ne, o r  fuchBin is 

n,) W  uRunl ] y  prepared by the mixture of aniline with arseni
c,,] acid and water, or aniline and arsenical acid found in 
commerce in the Btate of sirup, and which contains Buffi
ci�nt water for the purpose. Pure rosaniline haB scarcely any 
c)10r. .\�eording to the o pinion of Hoffmann ,  generally ac
cHpk .1 , the coloring matters produced by the various re
ag e li L� 1 , o m aniline are all salts of one and the same basis, 
the ro .'& l I i l ine. The colors o f  the salts of rosaniline are not 
p � r mane nt,  they will neither withstand ley, SGlap, nor the 
eifdr.t o f  i i ght ; but their base serves i n  the preparation o f  
otl",r '� " : ·" ring matt e r 3  which are of great int erest. The 
resinous residue of the preparation of  fuchsin, treated with 
different solvents, gives the chrysanil ine, violaniline, mauv
aniline, etc.  The c�lor recently introduced into commerce 
under the name of cerise, and the tint of  which, less scarlet 
t han that o f  fuchsin,  approaches rather to poppy color,  is 
also obtained from the residue of  fuchsin. By treating 
fuchsin by means o f  various agents, and in various methods, 
the most varied tints :>f red are obtained. One of the colors 
most employed in the dyei ng o f  silk, saffranine, the magnifi · 
cent c :>lor of which app roaches scarlet, is obtained by a 
method the details of which are but little kno wn. The blue 
c�lors deri ved from aniline are produced by numerous 
methods, the great p lLrt of  which remain laboratory curiosi 
ties. The number of processeB which have entered into 
ac tual p l a e ',ice 8.1e relat ively very few. The most advanta
g�ous aId those fi rst indicated by M. Hirard and 1\1. Laird, in 
which the 8alt� of rosaniline are heated with aniline. It is 
believed tllat the p roduction of these blues is based on the 
introduction of phenol into the composition of rosaniline. 
They are classed under the generic appellation of Lyons 
blue. Different phases of the manufacture yield different 
products, some of which are insoluble in water, and are 
called !JIm direct, ble a purifie, or bleu lumitl'c, the last being 
entirely �xempt from any tinge of violet ; the others, which 
are soluble in water, constitute the industrial coloring mat 
ters.  

The blw. dl! P( o'iN iB obtained by the action of the bichlo
r i d e  o f  tin on the aniline of commerce. O ther bluea have 
been successively ad ded to the liBt, Bome discovered acci
dentally,  otherB by scientific experiments. 

The viole ts like wise are the reBults of  the action of var!
ous agents. They seem to be  produced by the mixture of 
bluo and red in very different p roportions ; in many of the 
proc:e�se�, it is vrery difficult to obtain the p recise tint re o 
q uired.  Aec,ordiug t o  the , intensity of the prepond�ratin g  
t i a t ,  t h e  violetia t o o  blue or too r e d .  T h e  violet o{ Hoffmann, 
d ahlia, i s  obtained by the mixture of rosaniline or o f  a Balt 
of ros:mil ine with the iodide of ethyl and conc.mtrated alco
hol in d i fferent proportions. The violet of Paris results 
frJm the mixture o f  methylated spirit, chloride of  ammonia, 
!lond aniline, by the method of MM. Poirier and C happart. 
Perkin's violet, which was the startin g  point in an in dus
trial sense, is prepared by bringing bichromate of  potash in
to contact with Bul phate of aniline, and treating the precipi
tate with wood spi rit, which abBorbs the coloring ma.tter. 
The spi rit is then evaporated and the residuum mixed with 
wilter w i th the addition of soda, which precipitates the col
oring matter. 

The most important green pigments derived from tar are 
t hose of Usebe and Hoffmann. The former waB discovered 
ac:id entally, by a workman DI�med C herpin, who, not being 
abl e  to fix aldehyde blue in a tissue, ap plied to a photo.  
grapher,who recommended him to try hypoaulphite of soda , 
the res ult was the production of a magnificent green color. 
Auiline browns are but little employed .  Aniline yellows 
are numerOUB ; most of them, however, have an orange or 
brown tint. Aniline black may be said to be almost exclu
�i ve ly for cotton. 

The employment of  these colors is very simple. Silk, 
whether in hanks or woven, is dyed by simple immersion, 
!lnd wool i n  the same manner. The same colors also serve 
for printing on silk and woolen fabrics. For cotton, the 
colors must firBt be mixed with albumen and then submitted 
to  the action of sleam ; or they are p rinted on cloth prepared 
with tannin, which formB with the pigments insoluble pro
ducts. Aniline is not the only substance derived from tar 
which y ields c:lloring matter. Naphthaline, which diBtils 
at 4280 Fah. , y ields among others the yellow of Mariu�, one 
of the most br : l liant and purest y ellows known, which dyes 
woolen and silk without mordant, from light citron to gold 
of the purest tint with true y ellow reflections, differing 
from the greenish yello w shade of picric acid , another sub
st ance d erived from tar. Naphthaline red is sup�rior to the 
aniline rede, and p ossesses greater solidity ; but it can only 
p.e employed for light tints ,  as it loses its brilliancy in the 
daJ�er shades. These two are the o nly colora which naptha; 
l i n e  8 applies at p resent to industry ; the others have not  
Bufficient purity, brilliancy, or freshness, and are too  much 
II.ffected by light and at mospheric infl uenceB ; their price is 
also at present, too high. 

Anthracene, which distils (at a temperature above 360') 
with the last  products of  tar, has,on the contrary, a brilliant 
future, since the important discovery of its transformation 
into alizarine. Anthracene is still too aear to com!! into dan
gerous com petition with madder ; but its produ ction and the 
apparatus used are being reduced to greater simplicity. It 
iB a carburet of hydrogen. Artificial aliza.rine is  prepared 
by means of bromine and potash. According to the calcu
l ations of M. Kopp, in order to replace completely the allza-

J titutifit 1mtritau. 
rine of madder and purpurine by artificial alizarine, 7040 tuns 
of the latter would be required in the dry state, which i s  
equal to 7,044 tuns o f  the r a w  color. It  would require 2, 720 
tuns of the ra w artificial alizarine to replace the true alizarine 
only ; this quantity represents about 720 tuns of anthracene. 

-------------.�,. �, .. -------------

THE DOCKS AT PORTSMOUTH, ENGLAND. 
T h e  well known town of Portsmouth , in England, is n o t  

only a thriving business 
place and a commercial 
p ort of conBiderable extent, 
b ut it is the chief Btation of 
the British navy, and has, 
on this account, been so 
s trongly fortified that it is 
deemed by many high au
thorities to be absolutely 
impregllable. The fortifi
cationB are bastioned ram 
parts faced with masonry, 
and inclose the whole town, 
to which entrance is per
mitted by four carriage 
W&ys ; and outworks, in  the 
form of trenches, are ar
ranged to protect the inner 
line of walle.  The harbor 
is  only 220 yardB wide at 
the entran ce, but broadens 
to a width of about six 
miles j and on the waters of 
this naturally secure bay, 
the whole British navy can 
sa fely find anchorage. 

The dockyards of this 
immense naval station,  
larg e as they are,  are not 
sufficient for the accommo
dation of the ships  under 
rfpa.ir, and some very im
portant additions are now 
being made. We p ublish 
herewith a view of the 
works now under conBtruc
tion , from which a good 
idea of t h eir natura and 
magnitude may be formed. 
The immense blocks in the 
foreground show how con
crete is coming into use 
not only in ordinary work, 
but in s ituations where 
strength and permtl.nency 
are points to which expense 
i s  not to be compared. The 
large repairing and refit
ting basin , from which nu
merous d ry dockd of great 
s ize  branch off, is nearly 
ready for the inlet of the 
waters, on whi �h ride the 
ships whose mas t s  are E een 
in the distance, towering 
above the buildin gs. 

�.� . .. ----
C nUlnll.' a n d  Storing 

Grafts. 
There is no better time 

to cut grafts, says the Lon
don Garden, than at the 
commencement of winter. 
In cuttin g  and packing 
them away, there are some 
precautions to be observed. 
In the firBt place, let them 
be amply and distin ctly la
beled, as it is very anno y ·  
i n g  to fi n d  t h e  names gone 
at the moment of using 
them. For this purpose 
they should be tied up in 
buncheB, not o ver two or 
three inches in diameter, 
with threll bands around 
each bunch-at. the endB 
and middle. The names 
may be written on a strip 
of pine board o r  lath, half 
an inch wide, a tenth of an 
inch thick, and nearly as 
l ong as the scions.  This, 
if tied up with the bunch, 
will keep the same secure. 
For convenience in quickly 
determining the name, 
there sh:JUld be another 
s trip of hth, sharp at one end, and with the name distinct
ly writ ten on the other, thrust into the bundle with the 
name projecting from it. If these bn nches or bun dles are 
now placed on end in a box, with plenty of d amp mOSB be
tween them and over the top, they will keep in a cellar in 
good condition, and any sort may be selected, and withdrawn 
without disturbing the rest, by reading the projecting label. 
We have never found sand, earth, sawdust, or any other 
packing substa.nc6 I convenient, clean, and easily removed 
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as mOSB,  for packing gra fts. It is needful, however, to 
keep an occasional eye to them, to see that the proper de
gree of moisture is  maintained-which should be just 
enough to keep them from shriveling, and no more. 

- .. . 
Live .'I"h Trade. 

ArrangementB have been made for placing on Loard one 
of the steamers, running bet ween Liverpool and New York , 

one of the Americlln aquarium CItrS, a newly invented con· 
trivance for tran�porting live fish, wh ich has succeeded very 
well in Ion/;\' overland j /)urneys, and by means of which it 1 8  
hoped to effect a useful interchange o f  living fish of various 
kind s  be tween England and Ameri ca. There are many 
Americl\n fish which might with benefit be in trod uced into 
E n gland, and we at th e same time might transport to the 
other side of the Atl antic Borne varieties of fish wh ich are 
not found there. -Nat IlTc. 
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PEAT FUEL. 

The difficulties in utilizing peat as fuel have been very 
widely discussed, but the operations at La Pigeonuiere, Ca
nada, have, by ten years' practical operation, proved the 
practicability of converting the substance into a clean aud 
cheap fuel, the supply of material for which is, in many 
localities, practically unlimited. 

The Irish peat, the formation of which is due to the moist 
atmosphere, when cut and dried in the air, is ready for use 
in fu,tnaces,  etc. ; aud the considerable formations in Somer 
setshire, England, and in the valley of thli Somme, in France, 
are utilized in a similar manner. In Canada and this coun
try, where the atmosphere is drier, a supply of surface wa
ter is required to produce the substance. It is fibrous in 
texture, and somewhat red in color ; in drying, it loses 40 
per cent of its bulk and about 90 per cent of its weight. 
Thus 10 tuns of the material mnst be dug out to obtain one 
tun of fuel ; and its economical working is, therefore, a point 
of great importance. When dry, its heating capacity is 
about three fifths that of coal. 

To render its combustion practicable, it must be pulped 
and disintegra.ted before drying, otherwise it is too loose in 
condition to form a good fuel. The pulping operation de
stroys a certain hygroscopic character that the dried raw peat 
assumes, and causes it to resist moisture and to be inde
structible by frost. 

Mr. James Hodges, C. E. , is the .engineer of the La PI

giJOnnip,re operations, and the process is described as follows : 
A center level line is traced out, and for ten feet on each 
side of it the surface is cleared of vegetation, the debri8 be
ing piled up on each side to form two banks 20 feet apart. 
This arrangement is the preliminary work for a ca.nal, and at 
one end of it a kind o f  dock is formed, for launching the ap
paratus shown in our first engraving. It being ascertained that 
the peat bog conta.ins sufficient water to flow in behind the 
machine snd fill the excavation. the cutting vessel is started . 
It consists of a boat of 80 feet length, 16 feet beam, and 5 
feet depth, with two screws, of 11 feet dia.meter, in front, fitted 
with cutting blades and driven by an engine in the stern of 
the vessel. The blades cut their way through the bog ;  and 
as the water flows in as bst as the pea.t is t&ken out, the ves · 
sel moves forward, generally at the rate of about 15 feet per 
hour. Two men are required to clear the ptiat from pieces 
of wood, roots of trees, etc. When cut, the peat is lifted by 
an elevator and discharged into a hopper, and thence passes 
into a pulping apparatus, and flows off by a distributing 
trough. The two men occa.sionally add water to keep the 
pulp of a proper consistence, but no other hand labor is re
quired. The distributing trough lies at right angles to the 
length of the boat, and may be lengthened to deposit the 
material at the required spot. The peat is left on the ground 
to dry, to the depth of about 9 inches ; and. when consolida. 
ted , it is ready for cutting' into blocks.. TRill is done with 
curved knives, placed 6 inches apart and mo1Ulted on a 
frame, and worked by two men. In a fortnight o'l favorable 
weather, the blocks are ready for stacklug, wbftili a gang of 
a man and three boys can perform at the rate of 4,000 blocks 
a day. They required to be turned and reaaok.ed to insure 
thorou/(h dryness . Our second illu.tration ah.0WI uu. process. 

Mr. Hodges states that, in 10 hOUIl, fraa 800 to 400 tuns 
of peP, . can be excavated by this macbiDe. � will yield 
about 50 tuns of dried fuel, and will lea ... a O&Dal 115O feet 
long, 19 feet wid!" .. and 5t feet deep, in the peat bed. For 
this quantity, an u -p,rage of 38 men for the day of 10 hour. 
will be required. Fa 31 thus made has been burned in the 
locomotives of the Grand Trunk of Canada Rail way, with a 
saving, it is said, of 4tl per cent of \he expense of coal, and a 
ratber larger economy o.er that of wood. 

The engravings were OrigiDally published in  Engineering. 
• •• • • 

..... _ • .uOD. 
Mr. Deverell, of England b .. · deviled an apparatus by 

lllihioh the movement of� a sldp at Ie& is registered. From 
the renlts of a rec�f; voyage, Mr. Deverell deduced the fol-
10wll1g : The duration of 'be VO)U1g8 waa 2 ,026 hours. Dur
lug \hat time the ship made 1,7(14,088 beam oscillations or 
rolis, and 1,041 .137 fore-and·aft oscillations or pitches. The 
average number of oscillations in both directions per minute 
was 14. The aggregate arc of pendulum registering bea.m 
movement. was over 15,000,000 degrees, while that of the 
fore-a.nd·aft movements was nearly 5,000,000 degrees." Mr. 
Deverell a.lso considered that he had definitely established 
from these observatioDs the following propositioDS : 1. That 
between ocean limits,the swell of the ocean is unceasing, 2. 
That the motion of an independent body within a ship on 
the ocean is unceasing. Here then was represented an im· 
men se amount of cODservable energy, and the question re
mained : Could a practicable method be found for conserv
ing it for use on board ship ? Mr. Deverell believed that it 
could, and to a lIufficient extent to be useful lu auxiliary 
propulsion. :{Ie expects to be in a. position in a few months 
to detail his meth:>d of putting his propositions into prac
tice. 

• • • • • 
The Bicycle. 

A remarkable instance of what ca.n be done with the bicy
cle was recently exemplified in Engla.nd. A match had been 
made between Mr. Stanton and Keen, the champion rider, to 
rnn 106 miles, the former to receive a start of half an hour. 
Stanton's machine had a driving wheel of 58 inches in dia
meter, that of Keen's being 4 inches less. Keen accom
plished 50 miles in the extraordluary time of 3 hours 14 
minutes 18 seconds, but was compelled to retire in the 91Bt 
mile, leaving Stanton to finish the 106 miles alone, which he 
did in 1 minute 5! seconds less than 8 hours-an average of 
over 13 miles an hour, incluBive of a few short stoppages for 
refreshmentll,  etc. 

ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
For the computations of the following I10tes (which are 

approximate only) and for most of the observations, I am 
indebted to students. M.M. 

POIUloDI of PlaDetl Cer December, 1 8 '4. 
Mercury. 

Mercury should be looked for in the morning. On the 1st 
of December, it rises at 5h. 22m. A.M. , and eeta at 3h. 32m. 
P.M. At this time it is well situated. On the 3ist, it is not 
as easily seen, as it rises at flh. 59m. A . M . , and sets at 3h. 
51m. P . M .  

VeDus. 
Venus rises on the 1st of December at 8h. 1 7m. A. M. , 

and sets at 5h. 3m. P.M. 

. On the 8th of December, Venus makes a transit across 
the sun's disk, affording au opportunity to astronomers 
to determine, by the best methods now known, the dis
ta.nce of the sun from the earth. To observe this phenom
enon, expeditions have been sent to northern and southern 
stations by the United States, Great Britain, Russia, and 
other countries. 

The transits of Venns which have been observed occurred 
in 1639, 1761, and 1769. The next after this of 1874 will 
be in 1882, and will be visible in this country. The transit 
of 1769 was observed in this country, and a curious pamph
let describing it was published at that time in Providence, 
R. I. The writer says : " The transit of 1761 was observed 
at H ' .  John'�, in Newfoundland, by John Winthrop, at the 
ex pence of the Massachusetts colony. " 

. ,  To observe the transit of Venus in 1769, several obstr ·  
vators were sent into the South Seas b y  the Royal Society 
in London ;  the Empress of Russia sent se veral companies 
into those parts of her empire where the visible duration was 
of the greatest length, and the KiDg of FIance did likewise 
send observers into foreign parts ."  

On Dec. 31st, Venus rises at  4b .  59m A.M. ,  and sete at 
2h. 49m. P.M. 

Marl, 

Mars is not well situated for observers. It rises at 2b.  
46m. A.M. , and eets at 2h. 4m. P.M. on the 1st of December. 
On the 31st, it rises at 2h. 20m. A. M . ,  and sets at Oh. 50m,  
P.M. 

Jupiter. 
Jupiter is also unfavorably situated for observations, rie 

ing on the 1st  at  3h. 18m. in the morning, and setting at  2h. 
20m. P.M. On the 31st, Jupiter rises at 1h. 43m. A.M. , and 
sets at Oh. 33m. P.M. 

SaturD. 
Saturn is not as well situated as it has been through the 

summer. It comes to the meridian before dusk, and sets 
,on t.he 1st at 8h. 57m. in the evening. On the 31st, it rises' 
at 9h. 28m. A. M . ,  and sets at 7h. 14m. P. M. , so that it is 
scarcely possible to get a good view. 

"UraDul. 

Uranus can sometimes be seen · with the eye ; and as il 
rises on the evening of the ist, among the small stars of 
Cancer, at 9h. 24m. ,  it could perhaps be seen at midnight. 
It rises on the 31st at 7h. 23m. P.M.,  and passes the meri. 
dian at about 2h. 30m. in the morning, at which time it has 
an altitude, in this latitude, of nearly 59°. 

NeptuDe. 

Neptune rises at 2h. 32m. P.M. on the 1st, and sets at 3h. 
38m. the next morning. On the 31st, Neptune rises at 34m. 
after noon, and sets at th. 39m. thd next morning. 

Sun SPOtl. 

The record is from Oct. 20 to Nov. 14, inclusive. The pho
tograph of the 20th shows the three large spots of the 19th , 
with another of good size, very near the center, which was 
not seen on the 19th. The 21st was not clear ; and on the 
22d, this spot had disappeared, together with the most west
erly of the other three. On the 23d, the two remaining spots 
were seen, the more westerly having perceptibly decreased 
in size, and on the 24th it had disappeared without reaching 
the edge. From the 26th to the 29th inclusive, the BpotS were 
few and very minute, the faculre being very marked on the 
27th. On the 30th, a large spot appeared on the eastern edge 
of the sun's disk, which proved to_be the precursor of a fine 
group. Photographic pictures ot Oct. 31st and Nov. 2d 
show two large, well· defined spots. Owing to clouds and 
fog, no pictur811 were taken from Nov. 2d to Nov. 10th ; but 
the group was watched with a small telescope, and the two 
large spots were seen to divide into several smaller ones, 
the picture of Nov. 10th showing a group of six small spots 
within the western limb. On the 11th, the group was near 
the edge of the disk, and on the 12th it had disappeared, and 
the sun's axial motion had brought a small spot into view 
within the eastern limb. On the 14th, three grouJls of very 
small spots were seen within the eastern limb, and nearly in 
a line with the sun's equator. 

• • •• • 
IN dE\scribing a recent ba.lloon all cent to the French Acad· 

emy, M. Tissandier mentions having entered a bank of gray 
clouds at a hight of only 485 feet, this being lower than in 
any previous ascent. At one time, curiously, while the 
ground was completely hid from the voyagers, they &Bcer
ta.ined, from the voices they heard, that they were distinotly 
seen from the ground. The clouds were transparent from 
below upwards, opaque from above downwards. M. de 
Fonvielle took spectroscopic observations of the sun at vari
ous hlghts, from 4,850 to 3,250 feet. The blue was observed 
to invade the spa.ce occupied by the indigo and violet rays, 
while the red was much the same as on the ground. On 
nearing the upper aurface of the olouds again, the violet and 
indigo resumed their former extent. 
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ENTOMOLOGICAL NOTES. 

To tM lJJditor of the Scientific American : 

I send you a few notes on entomologi�al paragraphs which 
have lately appeared in the columns of your journal. 

BEECH BLIGHT. 
Under this head, you published several communications 

last sprin g, one of which, from Mr. Jacob Stauffer, of Lan
caster, Pa. , contained the follo wing words : " It would seem 
that thi s  blight is not so very new after all. Westwood fig
ures the larva. of the p8ylla betulaJ." * * " I would simply 
add that neither from Mr. Riley, Mr. Walsh, nor Mr. Ha! ri s  
could I learn anything further about the species, o r  i f  it 
were ever before noticed. "  

The insect i s  not the pi>ylla referred to, and does n o t  belong 
to the flea lice (psylludaJ ), but to the plant lice (apltidaJ). It 
was briefly described by Dr. Asa Fitch, in 1851 ,  under the 
na.me of el"wsoma imbricatol', though it in reality belonga to 
the genus pemphigu8. I have referred to it in the Ame'l'ican 
Entomologist, vol. I . , p. 58. 

VESICATORY POTATO BUGS. 
The Colorado potato beetle pOB�esses no vesicatory p�o· 

per ties ; but the so· called old-fashioned potato beetles, be.  
longing to the very same family as the Spanish fly (cant/l ffr,,, 
vel!icato'lia) all possess it in a high degree ,  and the fact was 
known and made US 3 of not only nineteen years ago, but half 
a century ago. Kirby and Spence, in their Invaluable " In
troduction to Entomol�gy," speak. ol these insects being used 
in place of the green European speoies, and HlLrris and most 
subsequent authors who treat of the lyttm refer to the fact. 
Some years ago I cau@ed large quantities of the striped blis
t er beetle (lytta vittata) to be collected and properly dried, and 
from them Mallinckrodt Brother�, of this city, made an exc� 1-
lent cerate, which has ·been used with satisfaction by our 
local physiciaBs. I would also state to Mr. E. S. Wicklin 
tha.t these blister beetles have not become great strangers. 
Lytta1Jittata may be got in almost any year,by the cartload in 
this latitude, and they often ruin a potato field in a few days ; 
while cinerea, marginata, and atrata frequently swarm on 
particular plants. The European vesicatoria abounds most 
on ash trees, and is collected principally from these trees, 
and with far more labor than is required to collect the vit· 
tata in this country. But such is tbe force of habit and the 
difficulty of diverting the course that trade has once ta.ken, 
that our pharmaceutlsts still send to Southern Europe for 
their cantharides. But I presume they make as much profit 
on the one as they would on the other, and there is no par
ticular inducement for them to encourage home industry. 

THE PHYLLOXEltA. PREMIUll. 
An item in one of your late numbers makes mention of 

the fact that one of your correspondents has discovered that 
the liberal use of cow dung is a sure cnre for the phylloxera 
on vines, and-whether jokingly or not, I cannot pretend to 
say-calls upon the French Government to remit the amount 
of the reward, in case the prol?osed remedy prove effectual . 
It is a pity that your correspondent is so modest as to keep 
back his name, and a still greater pity, for him, that cow 
manure and cow urine were among the earliest supposed 
remedies thoroughly tried in France. The fact that he will 
not be able to prove priority of suggestion is all the more to 
be deplored, for the reward for a remedy has been incre8.l!ed 
from sixty thousand to three hundred thousand dolbrll. 
Cow manure is an excellent invigorator of the vine, and its 
use, as that of all other invigorators, is beneficial in counter
working the effects of phylloxera, but it is no sure remedy 
for the disease. CHARLES V. RILEY. 

St. Louis, Mo . 
• • • • • 

What Temperatnre KIllsl 

To t"M Editor of the Scientific American : 
I notice in your issue of November 7, 1874, an editorial 

e rticle entitled : ' . What Temperature Kllls ?" In the third 
paragraph you 8&y that " not one seed germinated after e::t
r>0sure to boiling water." I wish to s tate that the seed of 
the common locust tree wiU not only stand the temperature 
of boillug water, but will always fail to grow unless boiled 
for 8 to 10 minutes. 

My father planted about 15,000 seeds of the common 10· 
cust on four acres of land, and only about 50 seeds germi
nated. We now boil them for 10 minutes, or place them in 
cold water and allow it to come to a boll, and remove them 
three minutes afterwards. These seeds will grow finely 
after a lar&,e brush pile has been burned over them. . 

These are facts, occurring every year, to my personal 
knowledge. HmAM V AN METER. 

Macomb, Ill. 
. ,  . . . 

The CrystalllzatioD oC CarbOD , 

To tM lJJditor of tM Scientific American : 

I would like to add my testimony to what you have already 
published to the world on the crysta.liza.tion of carbon, espe
cially as at last we seem to be on the high road to success. 

Twenty y ears ago, while conducting experiments for ano
ther purpose, I was accidentally led to the conclusion that 
the diamond is a crystal of slow growth, from carbon, first 
reduced either to a liquid or gaseous state. I inferred this, 
partly, from the growth of large crystals of other substances, 
whose full size was not attained in less than from five to 
eight years time. This theory is les8 complex than that of 
Mr. Thiese, of Rochester, and it consists in confining cII-r· 
bonie aoid gas in a large strong receiver, and in submitting 
it to a moderate heat and great pressure for a considerable 
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length of time . The oxygen wouli probably be first thrown 
.own to form ozone ; other constituents and spurious carbon 
would follow, forming a mass at the bottom, upon which 
the crystalintion of pure carbon would take place in due 
time. 

I would sugg€st the construction of several large and stout 
glllss vf ssels for the purpose, so that different combinations 
of chemicals may be suhmitted to trial , and the result noted 
f rom day to day. CHARLES 'l'llOMI'SON. 

8t. Albans, Yt. 
------........ ,. ..... .. ------

A Siphon Water Ram. 

1'0 the lilditor of tke &ientijic American : 

I wish to call attention to an improved siphon hydraulic 
ram, which, I believe, will elevate water to the hight of 
thirty feet with considerable less fall than the ordinary ram 
requires for that elevation. 

The E n graving herewith given will explain its optratiou.  
the arrows indica ting the course of  the water thl ough tt e 
Si phon . A is the check valve, and B the outlet valve. "Vater 
may be discharged at C, or be carried up by the tube, D, In 
which case the a : r  chamber, E, will be required . 

(1 i1man , Ill .  ll. FllE�E. 
-----------�.� ... �----------

,1. Flying :rla chlnc . 
To the EditOl of the &;cnt�fic American : 

Cannot we aJ',)use a little more spi rit and inquiry regarJ . 
Ing the subject at a practical flying m achine, and keep the 
ball rolling until the aim is accompl i shed 'l What think you 
of this contrivance � (See accomps nying illustration . )  As 
here represented, the fireless stearn e n gIne is assumed to 
be used, but the obj ect is rather to sho w a good arrange
ment for oth er part�, asid e  from the 'no
tor. 

The horizontnl driving �haft pa�ses 
through the frame of  the eaT, and i !  
made t o  reyol ve by mean s o f  its crat kis ,  
worked by rO<1.8 from the oscillat ing cy
linders belo w. At each end of th is  sha H 
are beveled gears whi ch actuate tbe 
vertical wing shafts ,  an d so rotate tb e 
flpiral fan s. 

The arms which support the wing 
spindles are d isconnected at the cen t e r  

of the car (under the canopy) and so ar
ranged upon the car frame that, by 
means of handles, they are easily and 
quickly made to revolve, partially and 
independently above the shaft, so th at 
the gearing may always be in  action. 
The obj ect is to incline the wing shafts , 
for the purposes of propelling the ma
chine forward or backward, or of turn. 
ing it around when desired. 

By this mode of gearing, the two fan 
wings always revolve in contrary dfr"c' 
tiona to each other, and each has the 
same number of revolutions. They are 
also of the same form an d size. When 
both wing shafts are vertical, the car 
moves upward ; when both are slightly 
inclined in one and the same direction, the car will not only 
rise, but also move forward ; and a con trary inclination of 
both wings stops the for ward motion. A certain velocity of 
the wings, when the shafts are vertical or nearly so, as be. 
fore said, causes the car to rise ; a lelia velocity balances it 
in the air, neither rising nor falling, and still less allows it 
to descend gently. 

The form of the car can be varied to suit the fancy , and 
it can be made to car ry two or more persons. The legs are 
supposed to be hinged to the body , and to have stout india 
rubber straps attached across them , to act like springs, 
breaking the jar when the machine alights. Should the wings cease to revolve, they will act, with the canopy of the 
car, as parll:chutes to break the fall. Indeed, a regular par
aehute can be made to rise and open above the canopy, and flaps may be placed on the sides of the car, if desired. 

The most effective incli n ation or angle for the blad es ap
pears to be about 33' from a horizontal line. The wings 
need not be very large. When intended to carry the mao 
chine and a nly one man, tt n feet diameter for each wing ap. 
pears to bt, quite su fiicient. 

We must not mistake the buoyant power of still air for 
its capabilities under the quick stroke of a wing. This ef· 
fect of rapid motion in the wing is well illustrated in birds ' 
A wild duck of quick motion flies with only one square inch 
of wing to each ounce of its weight ; a turkey wi th only 
three fourt1s, robins with four, tame pigeons with three and 
three quarters, bats twenty, and butterflies from t wenty to 
fifty ; and we find generally that large and heavy birds have 
much less wing space, proportionally, than the smaller onts. 

I 
I 
I 

In this machine every desired evolution appears to be pro · 
vided for. Now what motor shall we use ? The whole 

machine, with all its appliances , can probably be made with· 
in a weight of 150 Ibs. , and at a cost less than that of Ii good 
horse. W V .  (, 

Xe lV York city. 
�.� . .. -------

L aeln" BeU •• 
To tit( £'chtur of tile Scientific American : 

Permit me, through your valuable c olumns, to give your 
readers my experience in lacing a bel t : Place the ends of 
the belt together, punch holes as for lacing in the usual 
way ; then pun ch another row of holes directly behind them, 
from one to one and a half inches away, and not as large 
as the ones nearest to the end . Cut a lacing eight times as 
long as the belt is wide, or the lace may be spliced as soon 
ItS one is  used up . Commence lacing from the inside of the 
belt ; put the lace through the holes nearest the end and in  
opposite ends o f  the belt, beginning at  one edge, and draw 
the lace through, until the ends of the belt are drawn to· 
gether and the lace is of equal length on the outside of the 
belt. Pass the ends across, put them down in the contrary 
way from what they were before, and bring them up through 
the same holes that you put them through first ; tben YOll 

have the laces on the outside of the belt.  Put the end s of 
tach lace down through the holes directly behind them ; but 
do not draw them down snug until after you put it up 
through the same hole as before from that side, and draw it 
all tight . Now we have one set of holes finished, and the 
lace is on the outside of the belt. Cross the ends, and pass 
down the first row of holes, and repeat as at first, and the 
lacing will be exactly similar, with the exception that there 
will be but two thicknesses of lacing in the place of three, 
as at the first ; for it is most essential to have the ed ges of 
the belt laced firmly, lest your belt should run crooked over 

PROPOSED FLYING MAc.HINE. 
the pulleys. This way of lacing I have learn ed from fifteen 
years ' experience, and I freely give it to your readers, for I 
have received far more valuable information from corres. 
pondents of your paper, which I would not bo without for 
anything. CLARENCE McCoy. 

Antioch, Cal. 
[Our readers will not fail to see that there is a great ad. 

vantage in havilJg the lacing on the side next the pulley run 
ning lengthwise of the belt, as this method gives less friction 
on the pulley.-EDs.]  

• .•. e 

New Galvanic Batterle •• 
To tM Editor of the &ientijic American : 

In addition to the facts in my communication, p ublished 
on page 277 of your current vol ume, I wish D O W  to inform 
you that I have succeeded in making Daniell's aud Bunsen's 
batteries constaut and inodorous, by using glycerin instead of  
water. Thus, in Daniell's battery I put glycerin with suI. 
phuric acid in the copper, and glycerin with sal ammoniac 
or sulphuric acid in the zinc. 

In Bunsen's battel'Y. I llfle glycerin and · 8ulphurlc aeid 
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around the zinc, and glycerin and nitric acid around the car· 
bon . I therefore call this latter battery th e nitro· gly cerin 
battery. In this battery I use cllrbo n taken from the bottom 

of a gas retor t, cut into conven ient 811lba, which I find to be 
better than artificial carbon. I tried cast iron in this bat · 

tery, b ut the result was thdt the iron oxy d i z e d  very rapidl y 
and covered the zinc. I found also that it is not necessary 
in using gly cerin to amal gamate the zinc. 

r thus caused the moat powerful bH.tt.t>iies to be coutant. 
Milwaukee, WIS. L .  BUR8TALL. 

------......... � 

.1. Slid Ill:: Fuce Plate. 

To the Editor of the &ientift A.merican : 

Mr. Hose's recent article on bOIing the crank calls to mind 
a sliding faceplate, of which I send a sketch . Fig. 1 is a 
front view ; Fig. 2, & sid e and sectional view ; Fig. 3, back 
of fa ceplate, shOWing dovetai l bar, t. 8 is a slide, as lon g 
a9 will swilog over the way �, W, ho11oW3<1 by a d ovtltailed 

. - - - - - -.  
"' '-

Fig'- 8. 

longit udinal groove, and provi j ed with a hub, d, at the mid · 
dIe, which scre ws on the spindle, H. P is a faceplate with 
a bar,  t, extending n early across the back, fitt�d to the 

slide , S, along which it may be moved. g is a bar htld 

agains t t, by screws, 8,  at any desired pressure. (' i s  a crank, 
strapped to the faceplate, and the latter is moved t o  a posi.  

tion for boring the main hub ; the dotted lines (Fig. 1) show 

the position for boring the smaller hub. Both hubs are 

bored and faced at a single chucking : and if  the workman 

is careful not to spring the piece i n  cl am pi ng, the work w ill 

be positively in line. It is of no consequence wheth�r t�e 

faceplate ;s crowning or d i�hiIl g, or whether th e Rltde 18 
square with the spindle ; the work will be true. By uEing a 
do wel pin , at y, and alternately at p, cranks m ay be bored to 
have exactly the same throw. Eccentrics can be accuratel y 
hn"'ld and tll!!led at II- single chucking. 

Kewark, N. Y. 

Its generH l uee will be read ily under · 
stood by mechanics. All hol e s  bOIl'd 

wi ll be on the linl', a b, and work m ust 
be bed ded accord i1! g ly. 

E. B.  WHITMORE.  

Rocheeter, K. Y. 

Cul'lou. Apple •. 
To tke Editor of the Scientific America n : 

The cur ious apple described in your 
issue of NovembH 2 1  is f imply the 
effect of abnormal growth, one portion 
of the fruit developing and I ireniJ.:g 
sooner than the other . The s weet 8D d 
sour portions show the con tra.t between 
ripe and unripe fruit. By kef-ping a 

specimen a suffi cien t  time, this fact 
will appear. The Buture between the 
parts is also produce d by onEl part b av· 
ing an earlier and larger developm ent.  

Splitting a bud could not prod u c 3  
the effect. Even i f  i t  could be m a d e  to 
grow, it would only produce cn each 
side a 11mb beaxivg fruit according U> 
its kind. Tlees of the greening apple 
are sometimes subj ect bo thie unllatural 
gro wth o f  the fruit, an d the con trast 
between the ripe and unripe parts is o f 
course strongly m arked . 

FLETCIIEIt WILLIAMS. 

Drawluli: a. aD EduC!ator. 
In referring- to the us� fulnesB of the art of  drawing', in edu· 

cation , the Illustrated London N0108 eays : " The �chool board 
have taken an important an d ,  we th ink, VEry wise step by 
resolving to introd uce the elementary tf aching of d rll wln g 
into the schools. The teachin g of drawing con ferE, as it 
were, a new sense ; it develops perceptions which readin g and 
other branches of e ducation can never reach. To say nothing 
of the increased pleasure it affords through life, 80 long as the 
power ('If sight endures, it trains precisely those faculties 
which are most regarded in nearly all m�chanical occupa. 
tions, and it forms , therefore, the basi s of most technical 
education. There are few mechanios wb 0 would not be be ne· 
fited in their work by a knowledge of drawi ng ; while h ere 
and there the propose d  teaching may stimulate genius that 
might otherwise remain dormant. The system of teaching 
adopted in the German lcinder{ja1·ten has b'len recommended 
and the Ilugi'estion deserves eonBideration. "  
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THE NEW FRENCH ARIIIY GUN. lock plank, from 6 to 12 inches wide ; this prevents the 
Through the courtesy of a Paris correspondent, we have stringer from rolling. We would recommend any one who 

lately obt&ined tracings of the official drawings of the new wisbes to build a road on the above system to buUd it as 
gun, which a board of officers, under tile presidency of Mar- stra.lght &I possible. We have some cnrves in our road, and 
shal Canrobert, adopted, on the 13th of August last. as the we have been obliged to dispense with wooden r&ils on the 
weapon with which the army is to be provided. Ont of the curves, and lay down iron. We operate our road with loco
various designs submitted to the examiners, it appears that motive power. Cost of building, without rolling IItock, is 
but two were favoraaly regarded. One known as the Beau · about $2,000 per mile. The stringers are made from elm, 
mont, the invention of a Hol-
lander, found support from four 
of the eight members of the 
board, while the rem&ining half jj'�r 2 
advocated the Gras gun. a 
French invention. The casting 
vote of the president, probably 
influenced somewhat by a pa· 
triotic feeling, decided the ques
tion in favor of the Frenchman , 
and so the weapon of which 
Captain Gr&l is the reputed in
ventor is that of the French 
army of the present and fu
ture. 

We give an engraving of the 
Beaumont gnn, and also iIlUII
trations of the Gras arm, pre
pared from the tracings above 
referred to, to enable the reader 
to draw his own comparison. 
In the Beaumont (Fig. 1), the 
spring, A, is contained in the 
lever of the movable breech 
piece, and itll longer branch ex
ercilles a pressure in rear of the 
needle, B. The dog, C, haa. be
neath its lower forward por
tion a helicoidal projection, 
which, at the firing, lodges in a 
correllponding recess in the 
bolt, B. The rotation thus im· 
pressed upon the latter causell 
a presllure againllt each other of 
the spiral surfaces, and, conse
quently, the recoil of the dog 
and needle, sufficient to bend 
the spring. All the movable 
portion is then drawn to the rear, so as to expose the end of 
the spent cartridge, in order to remove the same, and to in
troduce a new one. This done, the movable part is brought 
forward until the stop on the bottom of the dog takes against 
the trigger catch, at D. The breech lever, which has hither
to been in a horizontal posltion, is then turned upward, 
closing the mecbauf\!ID., when the parts are as .hown in our 
illustration, and the weapon is ready to fire. 

From this arm the Gras gun, represented in Fig!!. 2 and & 
(section in the latter), will be found to present much material 
difference. Fig. 2 shows the position of parts as the car
tridge is bemg extracted, and Fig. 3 the mechanism j ust be
fore it is closed tegether for flring. A A i. the mov&.ble 
breech piece operated by the lever, B. C is the dog, at the 
end of which is a button, to which the rod , D, of the firing 
pin, E, is attached. F is the coiled spring, which throws 
the pin forward. For lo&.dlng the gun, the parts are drawn 
back as shown in Fig. 2. The cartridge is inserted, &.nd the 
bolt, A, by the lever, B, is drawn forward. While this is 
bemg done, a stop, G, enters a cam groove, H, in the side of 
the bolt, A, 110 th&.t the latter is forced to turn as it is brought 
forward. In Fig. 3, it will be noticed that the notch on the 
dog. C, is almost in contact with the spring stop, I, governed 
by the trigger. By pulling on the latter, this stop is with
drawn, and the needle is thrown forward by its spring, strl · 

king and explodiJlg the cartridge. At J is the extractor, the 
part cont&ining which, though draWD. back, d01i1l not turn 
with the movable breech, so that the sprmg hook always 
graeps the rim of the cartridge case from above. With this 
gun, it is stated that 45 ehots can be fired in three mlnutei, 
effective at a range of 5,120 to 5,440 feet. 

• ••• • 
A Wooden Railroad In Mlchlean. 

The tram road of Van Etten, Kaiser, & Co. , manufac
turers of rough and dressed pine, lumber and lath, at Pin
conning, Bay county, Mich. , is 11 miles long, and is thus 
dellcribed by the firm : "There are, firllt, logs laid cl'08l1wiBe, 
about five or six feet apart. The logs are from 12 to 16 feet 
in length. Then g&ins are cut in the logs and flattened timber 
laid in these gains ; this prevents tll.e road from spreading. 
Our rails are of hard maple. Before spiking the rails down 
we put ties across the stringers. notching the stringer enough 
to let the tie down even with the top of it, and spike the tie 
fast before the rail is laid on. The ties are of 2 inc.q hem-

THE NEW FRENCH ARMY GUN. 

oak, pine, and ash, and are flattened on two eldes to 10 
inches in thickness." 

----------�.� .•. ,�.-----------., 
A BRIDLE AND A BLINDER FOR UN RUL�ORSE8. 

A novel arrangement of horses' head gear ha. beeu pa
tented, June 30, 1874, by Mr. R. W. Sanborn, of,-RochestE'r, 
N. Y. , by whioh, it is cl&bned, the most uuru1y animal 
can be constantly kept under control. The device consists 
of a kind of bridle, as represented in our engraving (Fig. 

1), the ends passing over the horse's nose, thence through 
the bit rings, then through two apertures in a sliding piece, 
and finally through guide 100pII on the head stall, the ex
tremities being made fast to the reins. The effect of this is, 
when lL .�ain is brought upon ii, to draw ihe animal's head 
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up, and, at the same time, to compress the upper jaw be 
tween the s trap going over the nose &.nd the bit. The amoun 
of power which it is desired to use Is regulated by tighten . 
ing or loosening the bridle in its connection with the reins, 
so that either a constant strain may be maintained, 0'1 the 
pressure on the j aw applied only when the reins are strongly 
pulled upon. 

By means of the sliding piece just above the nose, the 
parts of the bridle may be 
brought together at any de
sired distance above the ends 
of the bit. By thus changing 
the adjustment of the bridle, 
its action on the animal may 
be varied &I desired. 

The second invention, which 
is represented in Fig. 2, is de
signed to prevent horses turned 
out to pasture from jump
ing fences and so running 
away. It consists of a strap 
which buckle. around the 
horse's head just below the 
eyes, to the front part of which 
the blinder, in shape concaved 
upon the arc of ·a circle, is se
cured. This is further sup
ported by the short strap 
shown leading to the edge of 
the blinder from the top of the 
animal'lI head. 

As will be readily under
stood, this blinder is not for 
travel. While it admits plen
ty of light and air to the horse's 
eyes, it, however, stops the an
imal's view, both in front and 
at the sidell, 110 that, &I he ap ' 
proaches a fence, he is able to 
see neither the bars nor the 
ground beyond, and conse
quently does not attempt the 
leap. The device is easily de
tachable, and may be used in 
connection with an ordinary 
halter or bridle. It was pa

tented through the. Scientific American Patent Agency, June 
23, �874, by Mr. ;john W. Kennedy, of Central Vlllage, 
Windham connty, Conn. 

. .e . •  
SIITH'S IIIIPROVED REIN HOLDER. 

This invention is intentied to prevent the...futenin� of the 
reins to the bridle in &. twisted condition, also to keep the 
former from falling under the horse's feet when unattached 
to the bit, or from dropping under the tongue of the vehicle. 

The device is represented in our illustration secured to the 
harness, and also separately In Fig. 2. It consists of a sim
ple metal casing, having one pivoted roller, A, and another, 
not pivoted, but forced in clol8 contact with the first by 
meanll of a spring, B. The rein is passed through between 
the rollers, and thus supported. 

On work harness, the rein holder may be made pendent to 
conform to the position of the reins. On light harness it 
may take the place of the tenet, and thus, it is claimed, be 
of greater I8rvice than a rein holder secured to the carriage, 
IIbsce it keeps the reins up in front of the animal so that he 
cannot get his fore feet over them. At the same time the 
reins, when thrown over the duhboard, are less liable to get 
under the horse's feet and tail. The inventor points out 
that, in similar devices which keep the rems taut, the horse 
is apt to put his taU over, and so, pulling on the lines, to 
cause himself to back, thus breaking the hitching strap, a 
difficulty evidently obviated by the present invention. 

The entire right is for sale ; or, if not sold within six 
months, proposals for manufacturing on royalty are invited. 
i:!!' Patented August 25, 1874, by Mr. A. K. Smith, of Nebras
ka, Pickaway county, Ohio, who may be addressed for fur
ther information. 
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THE INDOOR GARDEN AND THE SHRUBBERY, 

The numeroul loverl of flowere are now turning their at
tention indoore ; and the conservatory and the window sill 
again receive the chief share of consideration. We intro· 
duce to notice an exquisite flowering plant, easily cultivated 
in a hothouse. It il called the lemon·scented gardenia, and 
is especially suited for bouquets, and for any purpose for 
which choice cut flowers are in demand. It is readily pro· 
pagated by means of cuttings inserted in a genial bottom 
heat, and young plants, if liberally treated, seldom fail to 
flower the flrst year. A rich peaty soil suits it admirably ; 
and during the growing Be&BOn, it requirea copious supplies 
of moisture, both at the roots and in the atmosphere. Apart 
from its attraction as a decorative stove or warm 
greenhouse plant, its flowers are extremely useful 
for buttonholes, as they can easily be mounted on 
thin wires, either singly or in clusters. Like other 
garden,i&s, this species is very liable to be infested 
with insects, which must be carefully looked after. 
Its pearly sweet·lcented flowers, which are pro· 
duced in winter, form Ii. good substitute for orange 
blossom, and on that account alone it deservea at· 
tention. It is a native of Southern Africa. 

The flowering bulbs which decorate our mantel· 
pieces are being much inquired for. Among the 
best for indoor growth are narcissus (such as the 
paper· white and 80leil d'or), hyacinths, snowdrops, 
crocuses, and tulips. All these may be potted in 
a light compost, and the two first mentioned 
grown well in glasses of water. A more effective 
method of displaying their beautiea is the ule of 
a perforated vase, as shown in our engraving. It 
is pierced with holes, opposite each of which a 
flower bulb is placed ; and the intervening spaces 
are filled with compost. Some use moist sphag. 
num (moss) in place of soil ; alld if the bulbi are 
well ripened, it answere nearly equally well. A 
hyacinth bulb, planted at the top, finishes off the 
arrangement in a pleasing and artistic manner. 

Hyacinth and narcissus bulbs may also be placed 
in common hyacinth glules, filled nearly full of 
tepid water. Care should be taken to prevent the 
base of the bulbs touching the water below j and 
if a space of about half an inch is left between, 
the roots, attracted by the moisture, soon pro· 
trude from the base of the bulb, aJld flnd their 
way down inside the glass. If thil point il not 
dllly attended to, it often results in the bulbs rot. 
ting away at the base, and this is especially the 
case if they are unripened or loole in texture. 
Few early flowE'ring plants give greater satlsfac· 
tion to the amateur than th_, &II. they __ eul. 
ly grown, and flower so quickly after being pot. 
ted. 

karta, in AprU, 1875. The colonies of Holland in the great 
6&l!tern archipelago are very extenllive, and contain a popu· 
lation of 30,000,000. The demand for machiBery, especially 
agricultural implements, is large, and the natural produc. 
tiona of the Islands are very numerous and valuable. The 
agriculture of Java is excellent, ahowing much of the care 
in tUlage and irrigation which distinguishes the Dutch peo· 
pIe in their own country. 

The managers of the Exhibition especially . wish to intro· 
duce to the people of these islands : Labor· saving tools, im
plements, and machinery of every deacription and for every 
purpose, for use and appliance in indu8trial, agricultural, or 
domestic purauita ; as well as arUcles for general use, either 

359 
kind, say a heavy piece of glaBs, which should remain there 
for an hour at least. This assists in securing a complete 
contact to the print. At the end of an hour remove the 
weight and leave the print, back up, until perfectly dry all 
through. Sometimes they start off without help, which 
shows perfect succesa. Rememeber that careful manipu· 
lation is the only surety for success. A little experieuce 
will enable any one to perform this operation well. "-Phila. 

delphia Pltotographer. 
• ••• •  

Carrots. 

In Belg um and other continental countries, the carrot has 
been grown as a field crop for a longer time, and to a much 

greater extent, than in Britain. In the year 1765, 
the attention of the Society for the Encourage· 
ment of Arts, etc. , was diTected to this branch of 
husbandry, and , in consequence, an account of the 
culture of carrots and the uses to which they may 
be applied was published by Robert Billing, a 
farmer in Norfolk, who states that he obtained, 
from twenty and a half acres, five hundred and 
ten loads of this root, which he found equal in 
use and effect to a tbousand loads of turnips, or 
tbree hundred loads of hay_ Some of them mea· 
sured two feet in length, and from twelve to four· 
teen inches round . Horses are remarkably fond 
of carrots, and when mixed with oats they form 
very good food for them. The efficacy of theBe 
roots in preserving and restoring the wind of 
horses had, it is said, been partially known In 
Suffolk, where carrots were administered as a ae· 
cret specific for the complaint long previously to 
their being commonly applied as food for that an· 
imal. Carrots are equally beneficial as nourish· 
ment for cows, sheep, and swine. It was stated 
some years since that at Purlington , in YorkshirE', 
the atock of a farm, consisting of twenty work· 
ing horses, four bullocks, and six milch cows, were 
fed from the end of September to the beginning 
of May on the carrots produced from three acres 
of land. The animals, during the whole of tbat 
period, lived on these roots, with tbe addition of 
only a very small quantity of hay. 

Carrots contain a large amount of water, 86 parts 
in 100 lbs. Their most distinguished dietetical 
substance is sugar, of which they possess nearly 

6t per cent. Starch is also found in small quanti. 
ties, with a small portion of albumen. The an· 
cients n sed the Heed both of the wild and cultiva
ted carrot as an internal medicine against the bite 
of serpents ; tbey also gave it to animals that had 
been stung by them. 

. 

In addition to those mentioned aboTe, flowering 
bulbs of both the belladonna and Guernsey liliea, 
if carefully potted in any light rich soil, will flow· 
er in a week or two, and will keep the window 
gay until hyacinths and narci,sus develop their 
delicate, wax.like, richly perfumed flowers. 

'fHE LEMON·SCENTED GARDENIA, AND BLOOM: (natural size), 

Dr. James says that carrots strengthen and fatten 
the body, and are very proper food for consump
tive persons. The root of \he garden carrot is 
much used as a poultice for cancers, on account of 
its antiseptic qualities. In some parts of Europe 
a spirit is distilled from this ngetable. The abun· 
dance of sug.r contained in the roots is readily 

Leaving the greenhouae and parlor, we come to a very 
hardy ,hrub, recently brought from Japan, and exhibited in 
Paris ; it is the rhodotYPu8 kerrioide8, and is shown in our 
third illustration. The flowers are pure white, and are abun· 
dantly produced, the plant being about three feet high. It 
is easUy propagated by cutting., and by leparation of the 
suckerl. In favorable sealons, it begins to flower about the 
middle of April, and continues to bloom throughout the 

PERFORATED VASE FOR; FLOWERING BULBS. 
month of May. We know of no subject, says the English 
Garden, from which we select the illustrations, more worthy 
of a place in the :flower garien or choice shrubbery. 

a .•. • 
The Java AKrlcuUural and Industrial ExhibitIon. 

There will shortly be no comer of the world which tha 
industrial exhibition idea has not reached. The Dutch col. 
ony of Java announces her second " Exhibition of the Works 
of Certain Induatries ot Ij.n liatiQns," to be opened at Diocja-

for wear or food, adapted to the requirements of a people of 
thrifty and frugal habits, " containing among them numer· 
OUII native and European planters and dlgnitariea, people ·of 
distinction and of cultivated and reflned tastes."  

It  is  worth knowing that books, e.glnea, machinery of all 
kinds, and metals (raw and manufac,ured) are admitted to 
these blands free of duty ; while textile manufacture I, lea. 
ther, clocks, domestic wares, and provisions pay a duty of 
only 6 per cent ad valorern. 

Mr. L. W. Morria, of 50 Broadway, New York city, is the 
agent for the United Statell, and wiU be happy to give de· 
tailed information. 

. 

• ••• • 
The Glace or Enalneled Photograph. 

The glass upon which the enameling is to be done must 
be scrupulously clean. Plate glass, free from acratches, is 
the best, although good photograph glass will do if not 
scratched. Blisters in the glass hurt nothing. After it is 
thoroughly clean, sprinkle over it, by means of a five cent 
pepper box, powdered talc (or French chalk), and with a 
tuft of cotton rub in a circular motlon( carefully going over 
the whole surface) until no trace of the chalk is perceptible. 
Do not rub hell;vily_ The chalk givl!R a surface to the glass 
that assists in the lifting the enameled print from it. Now 
flow the plate with collodion made as followa, namely,ether, 
4t ouncea, alcohol 3t OUJlces, cotton to thicken (say from 5 
to 7 grains to the ounce of soludon),and 24 drops (or minims) 
of castor oil. When this flow is dry, apply the prints face 
down, after immeraing them in a gelatin solution made a8 
folhws : Coxe's gelatin 1 ounce, water 8 ounces, glycerin 50 
drops. Add the gelatin and glycerin to the water, and let It 
stand over night, when it will be ready for use after filtering, 
which can be done by warming 8ufficiently to make the solu. 
tion'limpid. Allow the prints to remain in this solution 
aoout five minutes before laying them on the collodionized 
glulI, and then pan a gum roller lightly over them to press 
them tightly to the glass, and alao to remove the surplus 
gelatin. After the prints are nearly dry they are ready for 
the mounta. For this purpose, light Bristol board is best. 
Use the gelatin solution for mounting, and mount on the 
glass as the prints lay. The whole thing muat be perfectly 
dry before an attempt is made to remove them from the 
glass. When they are dry, run a knife blade around the 
edge to start them up ; and if thoroughly dry and the work 
properly done,they will come off all right. " I  forgot to say, 
in the proper place, that it Iq a good Idea io lay upon the 
back, after the w.ounta have been applied, l\, weight of SOme 

converted into alcohol. About 160 lbs. of the crusbed roots 
are required to yield one gallon of spirit. Sugar hllos been 
obtain'ld from them ; but notwithstanding the large amount 
existing in them, the manufa.cture hall not been found pro. 
fitable. In Glirmany, a substitute for coffee has been made 
of the roots chopped up into small pieces and partially car· 
'bonized by roasting. A dye similar to wood ha. been ob 
talned from them. 

Parkinson , botanist to James I. ,  tells us that ladles of his 

RHODOTYPUS KERRIOIDES. 

time used to decorate their hats or heads with the lea.ves of 
the wild carrot, which in the autumn are exceedingly beau· 
tiful. This, says Phillips, would rather show the Bimpllci. 
ty of our ancestors than their want of taste ; as we have seen 
ladies' dresses trimmed with the curled leavee of the garden 
parsley, which were not more admired for their novelty 
than for the elegance they displayed. 

If in winter a section be cut from the end of the thick 
part of the root, and this be placed il1 a. shallow vessel con· 
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Odor •• taining water, young and delicate leaves are developed, 
forming a radiated tuft, the graceful and verdant appearance 
of which makes it a pleasing ornament to & room in that 
season when any semblance of vegetation is & welcome reo 
lief to the eye. Flowers may be cut out of large carrots 
that closely resemble ranunculuses, without the least aid of 
c e'loring.-Hompden G. Gla88pole, in Science Gos8ip. 

. . • .  -
PATEN T OFFICE YEARLY REPORT. 

The Annual Report of the late Commissioner of Patents, 
General M. D. Leggett, was recently submitted to the Secre
tary of the Interior, and we here give an abstract. 

The following table shows the receipts, expenditures, and 
business of the Office during the year from October 1, 1873, to 
September 30, 1874 : 

Among mineral Bubstances, few Bolidl, but quite a number 
of liquid and gases, are endowed with more or lesl powerfnl 
scents, in most eases not very pleasant ones, and usually 
characteristic. Those odors belong to simple lubstances, 
such as chlorine, bromine, and iodine ; to acids, as hydro. 
chloric and hydrocyanic acid ; to carburets of hydrogen, as 
those 01 petrole um ; to alkaline Bubstances, ammonia, for 
instance, etc. The odors observable among minerals may 
almost all be referred either to hydrocarbonic or hydrosul
phuric gases, or to various solid and liquid acids produced 
by the decomposition of fats, or to peculiar principles secre· 
ted by glands, such as musk, ambergris, civet, and the like. 

not merely aid in giving us a clearer comprehension of natu
ral laws, which is something of itself, but they do more, as 
real instances prove : they often give us the key to brilliant 
and valuable inventions. An Italian chemist, who was then 
employed in Paris, Piria, in 1838, was the first who imitated 
by art a natural aromatic principle. By means of reactions 
suggested by theory, he prepared a salicilic aldebyde, which 
turned out to bl! the elsence of meadowsweet, so delic80te 
and subtile in its odor. A few years later, in 1843, C lI.hours 
discovered methyl· salicillc ether, and showed that it is iden 
tical with the essence of wintergreen. A year after, Wert
heim composed essence of mustard, while believing himself 
to be making only allyl-sulphocyanic ether. These discover
ies produced a sensation. Nowadays the chemist possesses 
the means of creating many other natural essences. Com
mon ca.mphor, alsence of bitter almonds, that of cummin 
and of cinnamon, which are aldehydes, as we have &een, 
may be prepared without camphor leaves or almonds, with
out aummin or cinnamon. Besides these ethera and alde
hydes, whose identity with essences of vegetable origin has 
been proved, there exist, among the new bodies known to 
chemistry, a certain number of products formed by the union 
of common alcohol or amylic alcohol with difierent acids, 
that is to say, of ethers, which have aromatic odors more or 
less resembling those of some fruits, but all to which it can . 
·not yet be affirmed that the odors are due to the same pri�
ciples in both eases. However this may be, perfumers and 
confectioners, more industrious and wide-awake thau chem
ists, have immediately made good use of many of these pro ' 
perties. 

MONEYS RECEIYED. 

The odor of plants is due to principles very unequally dis
tributed throughout their difierent organs ; some solid, as 
resins and balsams, others which arll li,!uid, and known by 
the name of essences or essential oils. In most cases the 

Amounts received for applications for patents, ex- essence is concentrated in the flower, as occurs with the rose 
tensions, caveats, disclaimers, appeals,and trade and the violet. In other plants, as in bent grass and Flor-marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $645,480 

I cad d d 1 For caveats .  . . . .  . . . .  . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  47,923 ence iris, only the root is fragrant. n ar an san a 
For recording assignments . . . . . . . . . . . . . . . . . . . . . . " 18,152 wood, it is the wood that is so ; in mint and patchouli, the 
For Bubscripiions to Official U((.Z�ttl' . . . . . . . . . . . . . . . .  8,913 leaves ; in the Tonquin bean, the aeed ; in cinnamon, it is the 
For registration of label s (since August, l�'·j-). . . . . . 

___ 
6
_
4
_
2 bark which is the seat of the odorous principle. Some 

Totf,l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $721 ,110 plants have several quite distinct fragrances. Thus the 
orange has three : that of the leaves and fruit, which gives 
the essence known by the name of petit grain ; that of 
the flowera, which furnishes neroli ; and again the rind of 
the fruit, from which essence of Portugal is extracted. 

MONEYS EXPEKDEI).  

Amount paid for salaries . . . . . . . . . . . . . . . . . . . . . . . . . $484,694 
Amount paid for photographing back bsne� . . . . . . . 36,223 
A mount paid for p hotographing current iRsuPH . . . . .  46,313 
Amount paid for illustrations for Gazette . . . . .  . . . .  . .  35,292 
A mount paid for contingent ex pplU,eR . . . . . . . . . . . . . 83,082 
Amount paid for tracings . . . . . . . . .  . . . .  . . . .  . . . .  . .  . .  8,668 

What, now, is the chemical nature of the odorous princi
ples in plants ? The chemistry of toda.y reduces almost all 
of them to three categories of well ascertained substances : 

'l'otal . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  $6H4,072 hydrocarburets, aldehydes, and ethers. We will endeavor 
Excess of receipts over expenditures . . . . .  . . . . .  . . . .  27,038 to give a clear account of the constitution of these three 

S'l\\'l'EMENT OF THE HD"SINESI:I 01<' THE OF�'ICE. kinds of substances, and to mark their place in the register 
.'\ umb!'r of applications for patents from Oct . ! ,  1873 of Science. The hydroca.rburets are simple combinations of 

to Sept. 30, 1874 . . . . .  . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . 21 ,077 carbon and hydrogen, as, for instance, the petroleum oils. 
Number of patents issued, including reissues and They represent the simple compounds of organic chemistry. 

designs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  . . .  13,545 As to aldehydes and ethers, their composition is rather more Applications for extensions of patents . . . . . . . . .  . . . . 229 
Patents extended . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  . . . . 308 complex ; besides carbon and hydrogen, they contain oxygen. 
Caveats filed . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  3,129 Every one knows what chemists mean by an alcohol ; it is a 
Patents expired . . , . .  . . . . . . . .  . . . . . . . .  . . . .  . . . .  . .  . .  . 5,287 deflnite combination of hydrogen, carbon, and oxygen, nei 
Patents allo wed but not issued for want of the final ther acid nor alkaline, which ma.y be regarded as the result 

fee 
. 

2,680 
Appli�ti��� 'io�' ;�gist��ii�� �f' i;�d� '��rk� " .

.
.

. ::::  589 o f  the union o f  a hydrocarburet wIth the elements of water. 
Trade marks registered . . . . . . . . . . . . . . . . . . . . . . . . . . 524 Common alcohol, or spirits of wine, is the type of the moat 
Application for registration of labels . . . . . . . . . " . . . 107 important series of alcohols, that of the mono atomic alco-
La bels registered (since Augu/lt, 1874) . . .  . . • . • . . . . . 50 hols. Chemists represent it by the formula C2g60, to indi-

The number of applications and of patents granted is a cate that a molecule of it arises from the union of two atoms 
slight increase upon those of the preceding year. of carbon with six atoms of hydrogen and one of oxygen. 

The prompt publication of abstracts of patents issued has Independently of the alcohols, which are of great number 
improved the character of such applications, thereby war- and varying complexity, organic chemistry recognizes ano .  
ranting the issue of patents for a larger proportion than ther class of bodillll, of which vinegar i s  the type, and which 
could otherwise be granted. Before the es tablishment of receive the name of organic ac�d8, to mark their resemblance 
the Patent Office Gazette, it was from two and a half to to mineral acids, such as oil of vitriol or aquafortis. Now, 
three y ears alter the issue of a patent before the public had every alcohol, on losing a certain amount of hydrogen, gives 
any melUlS of knowing of its contents. Consequently there .lise to a new body, which is called an aldehyde ; and every 
would be in existence from twenty-five to thirty thousand alcohol, on combining with an acid, produces what is called 
patents, the substance of which was sealed to al1 except their an ether. These rapid details allow us to understand pre
owners ; hence applications were constantly being made to cisely the chemical character of the 8IlIIences or essential oils 
patent devices which had been previously patented by which plants elaborate within their delicate tissues. Except 
others. a small number among them which contain sulphur, as the 

REPRODUCTION O�' DRAWINGS OF OLD PATENTS. essences of the family of crucifers, they all present the same 
The importance of printing the older existing patents is qualitative composition-carbon and hydrogen, with or with

out oxygen. Between one and another of them merely the illustrated and explained. proportion of these three composing elements varies, by 
No one thing in the Office is needed more than a thorough regular gradations, but so 118 alway. to correspond either to digest, p ublished \n convenient form, of each one of the 145 a hydrocarburet, or to an aldehyde, or to an ether. In this claeses of iuventions, as represented in the Patent Office. case, as in almost the wAole of organic chemiatry, every-The number of applications on file in the Office is nearly thing is in the quantity of the composing elements. The 

300, 000. To look back over these applications and the devices quality is of so little importance to Nature that, while folrepresented by them, in considering new applications, is a lowing always the same laws and constantly using the same work the vastness of which need not be further explained materials, she can, by merely changing the ponderable rela. to be fully understood. The digest referred to should, in a tions of the latter, produce, by myriads of various comblna. classified form, briefly describe each one of these, in such a tions, myriads of subatances which have no resemblance to mallller that they would become sufficient in the examina each other. The strange powers of the elementl!l and the tion of cal!es, without constantly resorting to the files. If mysterious forces concealed in matter make themselves correct and thorough digests of this character, from the or- known to us in a still more remarkable phenomenon, to ganlzation of the Office down to the presellt time, were in the which the name of iso'fIUry is given. Two bodies, thoroughhands of the examinera, inventorll, and attomeys practisiog 
b f th om th lab f th inin ld be ly unlike as regards their properties, ma.y prelent absolutely 

e o.re e ce, e orl o e exam . g corps wou the same chemical composition with respect to quality and 25 per cen: less than at present, and would bear a considera- quantity of elements. " But in what do they dlfier 1" it may ble reducJ.1on, unless the number of applicants largely In- '  b e  asked. They difier in the arrangement o f  their molecreased. In many of the� ClaSSIS a sufficient number of cnles. Coal and the diamond are identical in subatance. volumes could be sold to reImburse the government for the C h h d h h h . ommon p o�p orus an amorp ous p osp orus are one entire expense of the� PU?licatIon. S ilch digests. would, and the same in substance. Now, the odorous principles of therefore, be an eeonomlcal lUvestment, saving money to the 1 t #) d' l '  f . . p an s Oller some excee Ing y curIOUS calles 0 lsomery. T�eas�ry, and securIng.far greater acc�cy in examining ap· Thus the essence of turpentine, the essence of lemon, that phca.hons an d  the g"n ll.tlDg of patents. To this ma�ter, there of bergamot, of ner01l, of juniper, of savin, of lavender, of fore, I would eamt" .ly request the Secretary to gIve special b bs f d f ill fi a '  . b d' . . cu e , 0  pepper, an 0 g y ower re lsomenc 0 les. thought and attention. A speCIal appropriatIOa would be th t '  th II h th h . cal it' S b needed for the purpose. " . a IS, ey a ave e same c eml compos Ion. u 
looted to analysis, all these products yield identical sub. 
.tances in identical proportions, that is, for each molecule of 
essence, ten atoIIliI of carbon and sixteen atoms of oxygen, 
as denoted by their common formula, ClOOI6. We see how 
these facts as to isomery prove that the qualities of bodies 
depend far more on the arrangement and the inner move· 
ments of their minute particlell, never to be reached by our 
search, than on the nature of their matter itself ; and they 
show, too, how far we still are from having penetrated to 
the first conditions of the action aud forces of substancea. 

MORE ROOM NEEDED. 

Additional room is required for the use of the PAtent 
Office. It is utterly impossible to properly transact the work 
of the Office in the narrow quarters granted to it. Eight 
ad ditional rooms are needed immediately. The report pays 
a j ust tribute to the character of the persons employed in 
the Patent Offi ce, and regrets that the salaries pa.id are not 
sufficiently large to retain the best men in the service, who 
are constantly leaving it for more lucrative employment. 

• • • • • 
THE new American built steamer Tokio has made a suc

cessful flut voyag6, from New York to Aspinwall. Time, 
seven day s  and fifteen hour�, being an average of eleven 
knots an hour, on thirty.nine tuns of coal per day, with fifty 
pounds of Iteam and eix boilers. There was nQ occasion to 
stop the engine dviDg the entire trip of two thoulI&D.d mnes. 

But chemistry has not stopped short with ascertaining the 
inmost composition of these substances ;  it has succeeded in 
reproducing quite a number of them artificially ; and the 
compounds thus manufactured , wholly from elements, in 
laboratories, are absolutely identical with the products ex
tra.eted from plants. The speculations of theory oJ!. the ar
!&JII8meJlil of atom., sometim.ep ooDdelnned 118 ueeless, do 

Artificial aromatic oils made their first appearance at the 
World'lI Fair of London in 1851. There was there exhibited 
a pear oil, diffusing a pleasant smell like that of a j argonel, 
and employed to give an aroma to bonbon8. This product 
is nothing elSIl than a solution of amy lacetic ether in alcohol. 
Apple oil was exhibited beside the pear oil, having the fra · 
grance of the best rennets, and produced by dissolving amyl
valerie ether in alcohol. The commonest essence was that 
of pineapple, which is nothing else than ordinary butyric 
e ther. There was observed, too, an essence of cognac, or 
grape oil, uled to impart to poor brandies the highly prized 
aroma of cognac. The product which was then, and still is, 
the most important article of manufacture, is the essence of 
mirbane, which very closely resembles in its odor that of 
bitter almonds, and which commerce very often substitutes 
for the latter. Essence of mirbane is nothing elee than 
nitrobenzine, which results from the action of nitric acid on 
benzine. Benzine, in turn, is met with among the products 
of di8tillation of tar, which also y ield the SUbstances used in 
prepariBg those beautiful colors called aniline. -F. Papillon, 
in Revue &ientijiq'Ue. 

• •• • • 
SCIENTIFIC AND PRACTICAL INFORMATIO N ,  

OCCLUSION O F  GASES B Y  IRON WIRE. 

In drawing certain numbers of iron wire, it often becomes 
nece8sary, in order to continue the use of the d rawing bench, 
to anneal the iron. This is done in a hermetically closed 
receptacle, so as to avoid, as much as possible, the oxidation 
of the metal. In spite of this preca.ution, however, the lat
ter becomes covered with an ochraceous film, which it is ne
cessary to remove by an acidulated bath. It frequently hap
pens. however, that, subsequent to this process, the metal 
becomes so brittle as to render its further drawing impossi
ble. M. Seroz, engineer of the Soci6te de8 Forges de La 
Francke Comte, has examined into this phenomenon, and 
finds that the iron becomes charged with a condensed gas. 
On breaking the wire under water in a test tube, inflamma
ble bubbles were generated , which detonated in the air. 
The exact nature of the g80S has not yet been d ecided, nor 
that of its direct action upon the metal ; but it is believed to 
be either hydrogen or carbonic oxide. 

THE EUCALYPTl1S GLOBULUS. 

In addition to its remarkable properties as preventer of 
miasmatic fevers, Dr. Behr, of San Francisco, Cal. , states 
that he has been recently informed by an Australian corre . 
&pondent that the wood of this tree made most excellent 
shingles, by reason of its non· inflammable characteristics. 
It was a common joke in A.ustralia to hand new comers an 
ember, from the fireplace, of ihis wood, by which to light 
their pipes. It would go out as soon as drawn from the fire. 
Made into shingles, it furnishes a firat rate fireproof material 
for buildings. 

THE ORIGIN OF GUANO. 

Dr . Habel, who has devoted several years to the explora. 
tion of guano isla.nds and the microscopic study of the fer
tilizer, has recently arrived at the conclusion that the mate
rial is not the dejection of sea birds, as ordil!larily supposed. 
He has obtained an insoluble residue after chemical treat
ment, compose1 of fossil sponge and marine plants and 
animalculre. He thinks, therefore, that guano results from 
the accumulation of fossil remains, of which the organic 
matter has been tranBformed into a nitrogenized substance, 
while the mineral portion has remained intact. 

• • • • • 
COOKDrG OATMEAL.-W. says : One reaeon why oatmeal i! 

not more generally used as food is that, in the way in which 
it is usually cooked,it requires constant stining, which takes 
a good deal of time and attention. If, a fter the porridge i s  
mixed,that is,as soon a s  the oatmeal is stirred into the boiling 
water, the cover is put on and the tin saucepan containing it 
placed in an�ther pot of boiling water on the stove, and the 
water let boll, good o8otmeal porridge will be made, without 
the least daDgar of its being ecorched . 
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Improved Bale Tie. A. DOK on the Wltne.8 Stand. 

The Richmond , Va. , Enquirer states that a Mr. Spears was 

recently before the police court in that city,charged with keep · 
in g a vicious dog, and the animal was ordered to be killed. 

Subsequently, however, the execution of the sentence was 

Buspended, as the evidence upon which he was convicted 

was ez parte, and a new trial granted. When the case came 

up again, a large number of persons testified as to the good 

character of the dog, and the whole matter resolved itself 

into the fact that he had scared the gentleman, who com

plained of his attacking him, by rough play . Nevertheless, 

to make assurance doubly sure, at the request of his master, 

the dog was put upon the stand to testify in his own case. 
On being asked if he would bite any one , he uttered a pecu

liar noise and shook his head. He was then asked if he 

would bite if his master set him on, and replied in tbe affirm

ative by nodding his head and barking. Wben asked if he 

would bite the Court, he replied in the negative . S everal 

other questions were asked him, and his answers and actions 

exhibited the greatest intelligence. It is needless to say that 

he was honorably acquitted . 

Henry B .  Jones, Burton, Texas.-The key consl.ts of a head, a sbort 
Ihank, and a radially projecttng bit, having sharp corners to clutch the 
Abe1'l of the bale . The key I. Inserted In keyhole olotl In the ends of the 
h Jop . 

Improved Qnlltlnll" Attachment tor Sewinll" MachlneK. 
WIlUam H. Null,  BlaudlnsVllle, 1II .-Thls Invention Includes apparatuG 

for adjustIng the legs toward and from each other. to vary the hlght of th e  
quilt to adjust It  t o  t h e  macblne, a n d  to set t h e  benche, so that t h e  tram .. 
will descen d a little to facilitate tbe feeding . Tbe quilt Is  attached to 
rollers, held against turning by a friction band, lever brake. and holding 
pawl ; and one roller has a ratchet,  ratchet lever, and pawl for turning It 
t o  draw the quflt from one to the other as the work progre,se • .  Tbe qutlt 
Is stretched In t4e dlrectt o n  of the seams by hooks, cords, and a lever, the 
cords passi n g  over suitable guIdes, to be operated alike by the lever to 
stretch evenly at both end s .  and the lever beIng provld,d with a catch 
button, to hold It wilen pulled back to stretch the quflt. 

__________ �.h .... �.�---------
He8harpenlnlt FlIe 8 .  

Well worn files are first carefully cleaned with hot water 
and soda ; they are then placed in connection with the posi 

tive pole of a battery, in a bath composed of 40 parts of 
sulphurIc acid and 1,000 parts of water. The negative is 
formed of a copp·er spiral,surrounding the files but not touch
ing them ; the coil terminates in a wire which rises toward 
tbe surface. This arraugemenc is tbe result of practical ex
perience. Whm the files have been in tbe bath ten minutes , 
they are taken out, washed, and dried, when the whole of 
the hollows will be found to have been attacked in a very 
sensible manner ; but should the effect not be Bufficient,they 
are replaced in the bath for the same period as before. 
Sometimes two operations are necessary, but sehlom more. 
The files, th101s treated, are to all appearances like new ones , 
and are slI.id to be good for 60 bours' work. M. Werder
mann employs twelve medium Bunsen dements for his bll.t
teries. 

. . .. .. 
New- Lla;hthou8e • •  

A Baltimore firm, under c qntract with the government, 
have in course of consiruction two lighthouses, one of which 
is destined for Hunting IsIlI.nd, and the other for Morris 
Island, South Carolina. The one for Hunting Island is en
tirely of ClI.st iron , and i8 one bundred and thirty. six feet 
high and twenty. seven feet in diameter. The one for Mor
ris Island will be one bundred and fifty feet high ; the lan
tern brackets , the gallery, and the lantern are of cast iron , 
the tower being of brick. The roofs of botb the lighthouses 
are of copper, and each is to be supplied with . spiral stair
way. 

• • • J .  
E. A. says (in commenting on the follo wing statement in 

our recent articles on " Dentistry " : " The teeth may possi 
bly be removed by patiently sll.wing and cutting the vulean
ite away from the pins") : Tetth can be easily and quickly 
removed by bolding tbem in a spirit lamp until the vulcanite 
is softened a little around the pins, and the teeth pushed off, 
using a cloth to protect the hand ; but they will come off en
tirely clean and in much less time than they can be filed, to 
say notbing of the cost of the teeth . 

Improved Car Coupling. 
Richard Hopkins, Frostbnrg, Md.-The conpltng is pivoted loosely to the 

lateral fron t  p iece of a frame, which I_ pivoted by arms to s taples of Ih� 
drawhead. The arm s of a rod [rame .wlng along the side. of the draw. 
head,  and carry a bottom piece,  whIch extends acros_ the nnder side of the 
drawhead. and defines the e xtent o f  motion In ral_Ing the pin for nnconp-
1Inll. and aI_a weights the same, t o  cause the dropping of the conp1lng pIn 
after the nnconpltng mech.nlsm Is  released. The rod frame Is hung to 
hook· _haped levers, which are pivoted to the car frame , anll connec ted hy 
elbow·shaped extensio n s  to the forward projecting lever. The device Is 
operated at the top of the car by a lateral crank rod and lever connection,  
with a crank shaft and wheel snpported In a t o p  fram e .  

I mproved Adj ustable Bed. 
Albert F .  Supp lee,  Nel.onvtIIe,  O . -Thls l s " mattre •••• upportlng frame 

dIvid ed In the mIddle longitudinally ; also divided In three sections t ran •. 
versely. and hinged together, and supported by springs npon two middle 
.upports and two end supports. The whole Is so arranged on sprIngs and 
provided with adju.tlng levers that either end or .Ide of the bed may be 
raised and supported hIgher than the opposite side or end. 

Improved Box and Bale Hook. 
John W. Knight, Galveston, Texa s . -Thls Invention consists of a guard 

or shield of leather or e quivalent ma terial , combIned with the handle and 
ahank o f  the hook u,ed for turn I n g  or otherwise handl1ng bales and boxe s ,  
to prevent t h e  b ands from rubbing or preSSing agaInst t h e  bale or box, and 
tbus becomIng Injured. The guord I. BO applted to the hook that (wben, by 
l ifting tbe box or bale, the hand I s  pressed to ward the oal:l box o r  bale) It 
will be Interposed to protect the hand from the rongh snrfac e ,  as well 
liS from any accidentally projecting corners, nalls, ors crews . 

Improved Book.l!!!npport inll" Atta chment for Table ... 
WtIIlam R. Patterson and Ole Swensen, Cresco , Iowa.-A spindle holds 

the book holder directly In front of the writer. The book holder I s  ad· 
j ustable alo n g  the bracket by a slotted foot and a binding screw. A lamp 
holder Is  held so as to throw the Ught of the lamp on the book on the holder 
to be copied from. as well as the one on the table to b e  written In . A 
co uple of welllhted arms are j ointed to the book holder, hanging down 
i n  front o f  It, so that the weIghts will rest on the book and keep It open . 
The bracket can be shifted aIound the stand In case It may be wa nted to 
do so,  and It can be taken off and put on readily for convenience In adj ust
Ing the parts . An Inkstand holder Is also provided. 

O peratinll" Steam Enll"lne" by Compre""ed A.lr. 
Jacob B. Van Dyne, L oulsvtlle, Ky.-Tills Invention relate. to a new 

method of charging steam boilers with a co mpressed medillm of air or gas 
for Instantaneous 'lBe, and Is more particularly appUcable to the boiler. of 
steam fire eniline s .  It consist. In admitting a hlga pressure of air or gal 
Into the bOller ab ove the water when required, and operating the engine 
by the compressed medium while steam I. bei n g  generated, the compressed 
medium furnishing a mottve power whloh Is Instantaneously available, and 
which, owing to the expansion of the air or gal by the heat, II sntnclently 
coutlouoUS to run.the engine until r6euforced by the steam, without an, 
utormlslloB. 

Improved Grain Binder. 
James McNeal, ChaunceY, I11 .-Thls lnven tlon con sists of a pair of grip· 

Ing arms. In combination with a sewIng machIne neelllc and shuttle and 
loopIng hooks, so contrived that th ey grIpe the gavel.  compress It, and 
pass It across the needle hole Into a bIght of the tWine, and hold It whi le 
the twIne I. being tied by the sewing machine devices. 

Improved Bed Lonnll"e. 
Ferdinand Brann, New York clty.-Thls sofa bed Is readfly thrown Into 

open or folded position for use as bed or sofa or lounge. all the parts 
being Armly and securely connected. A hInged sectton haR a 10nl'ltudlnal 
aldeboard hinged thereto and a faatening rod pivoted to the board. with 
a hInged top piece for retaining the same rigidly In open I n clined posl· 
tlon . 

Improved Horse Hay Rake. 
Solon H. Buehnell, Fairport, K .  Y.-Collars placed upon an axle are 

secured adjustably In place by aet acrews which pass In through proJec· 
tlons . Upon the other sldc of the collars are formed projections to reo 
celve the end, of the rake teeth which are held by set screws which pas. 
In thro ugh the side of the salll proj ections, and press against the said 
teeth . By suItabl e mechanism the draft strain may be made to hold the 
rake teeth down to the ground with more or less force, as circumstances 
may require; and other apparatus Is provided which, as the rake teeth are 
raised to discharge the collected hay. prevents the hay from being raIsed 
by and with the ral<e teeth . and causes the hay to be promptly IIropped' 
thns preventing the teeth from becomIng clogged and the hay from helng 
scattered. 

Impl'oved \Vheel tor Vehicles. 
George Cornwall ,  Plainfield, N. J .-The rim of sheet metal has a gro ove 

In the face of half a circl e ;  also sockets upon the Inner periphery for the 
reception of the .poke s .  Tbe last screw lIeep into the hub, so as t o  en ter 
the socket, and then acrew out again suftlclently to screw them In the rIm. 
The tyre of the wheel Is  made of rounll vulcanized rubber, nicely fitting In 
the groove. 

Improved Dnst Cap for Watch Rell"ulators. 
Wen zel  H .  B .  Scbmled, Napa, Ca\'-This Is  a dust cap arranged to cover 

and shield the hair spring and regulator hand, and tbe more delicate por· 
ttons of the watch movement . It Is a metallIc frame , enclosing a transpa· 
rent plate,  and Is tightly fitted down on the plate and over the brldge , and 
fastened by ,quare· headed screws. These screws have each an eccentriC 
washer under the head, which ,  when the cap is fastened, are turn ed by 
means of a watch key o n  the narrow fiange of the cap frame, which 8e
curely holds the cap In place. 

Impl'oved Chemical Fire Extlnll"ui8her. 
Jacob B. Van Dyne, Loulsvtlle. Ky.-T his Invention relates:to certain 

improvements in chemical :tirt:' ext1nguishers, and. consists i n  the comblna� 
tton af two Invertible fire extlngnlshere, supported upon wheels, and con
nected with a common discharge pipe by Intermediate Ilexlble pipes pro 
vlded with lIetachable caps. It consists further In the combination of a 
swiveled screw rod.a frame , and a nut for the purpose of forming a stopper 
for the acl<! vcssel, and al80 In tbe comlllnatton of .. deta�hably locked acid 
ve.sel with an oclll ve . s e l  holder, permanently attache II to the sbell  of thQ 
extinguisher . 

Improved Plow. 
August Ibrlnger, Calvert, Tex8s .-This Invention relates to meaDS 

whereby the beam o f  a plow may be elevated or lie pressed at the front enll , 
according to the depth to which It Is Intended that the plow shall run , and 
h eld Becurely at several pOints of a d j ustment. 

[mproved Bnrean or Dresslnll" Case Bedstead. 
it-lark Crosby, :2oston, Masl . �The object of this Invention Is to prov hle 

a "edstead in combination with a burean or dresslng·cas e ,  so constructed 
and arranged as to fold I n  the latter when n ot In use, an d be dIsposed In 
a .maIl compas, and out of sight. It conSists In tbe combination of a bn· 
reau navlng bottom and rear recesses. with a bedstead bavlng a hinged 
head secti o n ,  the said head sectton sliding In ways Into the bottom recess,  
and the other portion folding In a vertical position In the rear recess. 
The lower portion of the bureau I s  also provided with a hinged leaf. whIch , 
when the bedstead Is drawn out. adds to Its length. 

Im proved Nozzle. 
James H. McConnell, New York clty.-The nozzle 18 swiveled to the 

bulb of a shut· off cock . A plug Is Inse rted through a hole In the Side of 
the bulb. whlcb hole Is cloBed by a screw c o p ,  so formed that Its onter sur· 
face may be conttnnous with the surface of the bul b .  Upon the Inner end 
of the n ozzle Is  formed a segment,  which gea1'll wltb a segment npon the 
top of the plug. By this can,t ruction, by turning the nozzle In one direc
tion, the plug will be turned to allow the water to 1I0w through the saId 
nozzle ; and by turnIng the n ozzle In the other dIrection, the water will be 
shut off. 

Improved Table . 
LouIs Postawka.  Cambridgeport, Mas •• -Tbe bead pieces, whIch are long 

euough to ex.tend across the table and serve for two legs, are connected by 
a tenon . fittIng In a socket, and are at tached to the frame by bolts which 
pass up to sockets In the upper side of the frame . The posts are mounted 
on foot pieces which receIve the two legs o f  each end, whIch, together 
wtth the head pieces, form side frames, and the two frames.are connected 
by a stretciler, screwing Into tbem by rIght and left threads. Mr. Postawka 
Is  tae patentee of an ingenious and useful Improvement In plano stool. 
whereby the seat Is ralied and lowered by t nrnlng a knob at the Bide, In 
phce of rotating the seat. 

Improved Sash Fastener. 
Thomas L. Shaw. LaurInburg, assignor to himself and Hugh G. Fladger, 

LUesvllle . N. C .-This Invention consists of a pivoted sector· shaped latch 
piece. which 18 guided in ribbed InclOSing plates,  and acted npon by a 
strong sprIng bolt for forcing curved V-.baped arms, wltb tapering ends. 
Into· notches of the window casing or sash frame, for retaining the sash In 
any pOSition, and lockIng the same. Particulars regardlnll" this Invention 
may be obtained by addressing H. G. Hadger, LUesvf11e, �. C .  

Inlproved Pianoforte Attachment. 
John W .  Bracke tt,  Boston , Mass .-Thls Is an Improved organ pedal 

attachment to pIanos, whIch allords the organist and pnpt! all the advan· 
t age. of the organ for practtce, enabitni them to gain the technics of both 
the plano and organ at the same time . A set Of organ pedal trackers' 

levers, anll sttckers 10 combined with the keys of a plana, and stops and theIr 
levers are also provided, In connection with the trackers of the devIce. 
Tbe value of this invention consists primarily I n  the factllty afforded to 
students of obtaining practice I n  the nse of the feet In pedaling, and thus 
acquiring an Indlsp�nsable qualification for playing the organ when the 
latter Instrument Is not accessible. 

Improved Fancet tor 011 Cans. 

Impl'oved Battenl u lI" _  
J o h n  Loppacker, X e w  Yorl< clty.-The boards a r e  connected b y  t h e  cleat 

pieces ,  and their edges are grooved. Gr ooves and rabbets of the cleat 
piece receive tenons of the boards, and 8. cleat, which overlaps the latter 1 

Is held tightly thereto. The lo wer side of the cleat pleco Is fiush with t b e  
lower ,Ides o f  t h e  boards. By t h i s  mode . t h e  boards and cleat pleceo are 
securely locked together, and the posslblltty of leakage Is  avoid e d .  

Improved B ottle Stopper. 
Joel Il. MtIler, Ronllout, N.Y. , a.slgnor to hlm se\[ aBd August Yost, sam. 

place .-Thls .topper Is locatell Inside the bottle, and has a bale or handlo 
hlngell t o  the top. It I. provillell with all enlarged upper end, designed te. 
prevent the stopper from fallfng to the bottom of the bottle. anll also te 
serve as a handle to factlltate the drawing of the lIevlce Into tbe neck . 

NEW BOOKS AND PUBLICATIONS. 
CUE)UCAL AND GEOLOGICAL ES�An. By Thomas Sterry 

Huut, LL.D , F.R.S., etc., etc. BORton, Mass. : James R. 
Osgood & Co. 

Dr. Sterry Hunt ha. for many years been a hIghly valned c ontributor to 
our current sclenttllc literature. both on account of hIs  learning and 
attaInments and hIs nnl formly graceful and pleasing style .  In collating 
these papers. published orIginally In magazines or read before sclenttfic 
assocta.tlons, he b.8.s given us a book of permanent value to the history of 
eontem porary Science ; and In 1t he enunciate s many originsl views and 
theorie., some of wbi�h bave been J ustified by actual dIscovery by himself 
and other investigators. The paper on "The Theory of Chemical Changes'  
deserves especial commendation as a model of popular sclen ttfic expo
sItio n .  

THE COMMON FUOG. By St. George Mivart, F.R.S., ete. 
Lecturer on Comparative Anatomy at St. Mary's Hospi' 
tal, London, Author of " Tbe Genesis of Species," " Ele
mentary Anatomy," I'tc. Price $1. New York : Mac· 
millan & Co. 

From tbe days of Galvani and Volta, the batrachlan has always been a 
martyr to Science ; and on this ground, 88 well a8 for i t e  remarkable meta� 
morpbosls from a fish to an amphibious animal, I t  lI eserves the closest 
stndy. Mr. Mlvart dlscn.ses thorou�hly and well the whole of the dell 

·cate organIzatio n which makes tbe frog s o  useful for phY810logicai experi
ments, as well as the number and variety Of Its relations to other clas.es 
of animated nature . 

THE BLOWPIPE : a Guide to its Use in th e Determination 
of SaI ts and Minerals. Compiled from Various Souret s 
by G eorge W. Plympton, ('.E., A.M., Professor of Physi
cal Science in the Polytechnic Institute, Brooklyn , N.Y. 
Price $1 .50. New York city : D. Van Nostrand, 23 Mur. 
ray and 27 Warren streets . 

Professor Plymp ton'. earlier work on blowpIpe analysis has long been 
recognized as a standard authority ; and the volume just received Is equally 
valuable as a text bOOk, while Its modern date and comprehensive arrange. 
ml3ut mati! it the manual, par excetkllr.R, o f  aualysts by th e dry meth o d .  
It Is well t Ilustrated. a n d  wll! be read and consulted by practlcal 8clentlsl. 
as well as by pupils and ,tudents . 

THE USE OF THE STEAM ENGINE INDICATOU, or Practical 
Science for Practical Men. By Edward Lyman ,  C. E. ,  
M. A. I. M. E.,  etc. Price $1, postage paid. Published 
by the Author, New Haven, Conn. 

The use of the Indicator Is becoming daUy more general, and there is 
need for precise and detaUed de scription of Its theory and mechanism 
whIch we find excellently gIven In the treatfse before us. Some useful and 
origInal table. of pressures at various poInts of s troke, under steam cut 
off at different proportions of piston travel. are given, as well as carda 
.howlng the merits and faultB of engines of all varieties, as displayed by 
the nnerrlng Indicator. 

A PRACTICAL AND CRITICAL GRAMMAR OF THE ENGLISH 
LANGUAGE. By Noble Butler. Price $1. Loaisville, 
Ky. : Jobn P. Morton & Co. 

We have to give the hlghe.t commendatIon to thIs new edItion of a stan d ·  
ard work, which epitomIzes the very numerons and complex ru l e s  of form. 
atlon of our psrts of speech In a clear and forcible manner. It Is accurate 
and precIse In all Its definiti ons ; and the examples are selecte d with great 
j udgmen t. A better grammar CBn not be put Into the bands Of the young ; 
wbtle It. judicIous elucidation of many dl' pnted poInt. will give It Interest 
to student, of all ages. 

EATING FOR STRENGTH : a Book comprising the Science of 
Eating, Receipts for Wholesome Cookery and Drinks, 
and Answers to Quest ions . By M. L. Holbrook, M D , 
Editor of " The Herald of Health ," etc. N ew York 
city : Wood & Holbrook, 13 & 15 Laight street. 

This book Is .. coIlectton of much useful luformat'on on tbe Importan t 
subject of diet, and contains many practtcal dIrections for the prepara.tion 
of wholesome food. 

ILLUSTRATED GUIDE TO THE CINCINNATI EXPOSITION, and 
Catalogue of the Fine Arts Department. By Daniel J.  
Kenny. Price 25 cents. Cincinnati G azette Company . 

This book Is excellently arranged, an d contains much useful and Instruc· 
tlve Information, besides the mat ters pr. mlsed In Its ! Itle.  

A PRACTICAL THEORY OF VOUSHOIR ARCHES. By William 
Cain, C. E. Price 50 cents . New York city :  D. Van 
�ostrand , 23 Murray and 27 Warren streets. 

This useful handbook Is N o .  12 of Van KOBtrand's " Science Series." 

Invention. .Patented In England It,. A.merleaDIII. 

[Compiled from the CommiSSioners of Patents' Journal . l  

From October 17 to October 28. 1874. Incl usive. 

AXLR Box.-C. A. Hussey, New York city. 
Edwin A. Jackson, New York clty .-Thls faucet Is arranged entirely 

within a bell· shaped base part, with faucet barrel and spout, wblch Is sot
dered to the can. The plug I. provided with a hInged and reces sed finger 
piece, to be thrown up for tbe purpose of turning the plug. and locked In 
downward position over a sprlnll" of the spout for closing securely the 
fancet . 

Box NAILING MACHINR.-J . H. Foster et al. , C hicago, Ill . 

CAR COUPLRR .-J. IJ .  Mm •• Alexandria, Va. 
CUTTING SCBBW THBRADS.-N. W. Frost. Cohoes ,  K. Y. 
CUTTING TRXTILR FABBIC8 .-W . F. Jobbln. et al., New Yc rk c!t:r. 
DBYING LUlIBRB.-G . A. Woods. Cambridgeport, Mass. 
ENGINE DBAFT , RTC.-W. O. Cooke, New York City, et at. 
IGNITION FU8E.- W. A. Leonard, Boston, Mass . Improved SUde Valve for Steam Enaine" . 

Henry Boltho1!', Central City, Col. Ter .. aBOlgnor to hlms eif and James 
Clarl<. same place.-Tbls sltde valve Is composed of two parts. conn ected · 
wtth two eccentricB on tne main Bhaft. The eccentrics are so arranged on 
tbe shaft tbat the parts are 81multaneously moved In o ppOSite dIrections . 
The valve Is so let 88 to abont balf open th .. maIn port , more or less, as the 
case may require. when the crank Is on the center. The upper part Is 
moved In an oppOSite direction, consequently the full opening Is made In 
less than the usual time required by th e ordinary valve . The upper part 
baB on the Inelde of each port an .dJustable jaw,for the purpoBe of increasing 
and decrelslll, tae alze of the. ports for cutting 1111 steam at any poillt of the 
etTo):e that may be desirable .  

LADY'S GAR""'NT.-O. P .  Flynt, Boaton , :Mass. 
MARINB GOVBBNOB�E. T. Jenkins, Wllllamsburgh, N. Y .  
PAPBR BAG MAcmNB.-G. S .  Lewis, Springfield, Ma,s., e �  al .  
POTATO DIG9RR.-L. A. AspInwall (of Albany, N .  Y . ) , London. England. 
POTATO PLANTRB.-L. A. AspInwall (of Albany, N. Y.). London, England . 
PullPING APPARATUS.-J. E. Prunty, Baltim ore , M d .  
ROTARY ENGllfR .-A. J .  Works e t  al., New York ctt y. 
UJlBBRLLA., BTC.-R. S. Spencer, New York city. 
WAilBIlI"G MACmNR"Y.-L. A. Aaplnwall (of Albany, N. Y.) , Lond on,  E ·g . 
WUVli:B'e 81'OOL8.-11. H. Bryant, Boston, Mass., et al. 
W:E:FT STOP.-S .  B .  Capen, Boston. Mass. 
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Agricultural Implements, Farm Machinery
Seeds,Fertlllzers. R,H.AUen&Co, 189&191 Water st.,N.Y, 

Valuable Patent for Sale, Address J. C. 
Edwards , Binghamton,  N .  Y. 

Cast Iron Sinks, Wash Stands, Drain Pipe, 
and Sewer Trap.. Send for Price List . Bal1ey, Fa rrell 
& C o . ,  Pi ttsburgh , Pa . 

Treatise on the Steam Engine Indicator
Price $ 1 .  Address E. Lyman . C. E., New Haven ,  Conn. 

S horse power, properly applied, will grind 
30 bus fine meal per hour. Jno.Roee, Wlll1ameburgh, N  .Y. 

Barrel Machinery wanted by H. Schaper
kotter, cor. 13th & Montgom ery Sts., St. LouIe, Mo.  
Boiler Scales removed or preven ted. HN 0 cure 

no pay." Send for circulars to Sutton Co., 95 Liberty S t .  
Wanted-Will purchase, or introduce on a 

royalty, or an Interest, some desirable patented article 
of moderate price, or w!11 a,slst I n  taking out patent of 
Bome useful tnventtons .  Addresst w1th full particulars, 
Morse R. Benbow, Bosto n ,  MQ,s8 . 

Jenkins' Steam Trap-More work, for less 
money, th!lD any other. Requires no attention. Sa.tlB� 
factIon guaranteed. JenkIns & Dewces, 218 Cburch St . ,  
Phlladelpbla, Pa . 

For iron frame Band Saws, cheapest and 
best, $150. Address S . C . Forsalth & Co .. Manches t er,N,H. 

Machinists and others, who rt quire steel of 
extra quality, can obtaIn it from the I t  Crescent Steel 
Works," Pittsburgh , Pa . 

I have a small invention ; will sell for cash 
or exchange for a Plano.  For !>artlculars, addre s s  
J .  A .  R., Station L.,  N e w  York City. 

Best and Cheapest Inj ectors, Damper Reg
ulators, and Steam Traps lUade . See Circulars . A. G.  
Brooks, 422 VIne St . ,  Phl1adelphla, PI'. 

Engines and Boilers a Specialty-1st class ; 
new pattern!! ; late patents ; reduced prices . Platn and 
Cut·ofi Ror'l and Vert'l  Engines ; Hoisting Engines ; 
the celebrated Ames'  Portable Engines ; BoHers of aU 
kin d s ; Climax Turbine ; and the best Saw M\1l In the 
market. Large stoc!r always on han d .  Hampson, 
Wbl teblll & Co., 38 Cortlandt St., New York . Works at 
Newburgh, N. Y. 

Person Wanting Light Machinery Built 
w\1l do weU t o  address Wm . G. & G.Greentleld,Hope Ma· 
chine Works, Harrison , N. J. Prices t o  suit  the t1m�s. 

Models and light metal work. H. B. Morris, 
Ithaca, N. Y . 

Pratt's  Liquid Paint Dryer and White Ja
pan Burpasse. the E n glish Pat .  Dryers and Brown Japan 
In color , quality, and price . Send tor descriptive clrcu· 
l ar to A. W. Pratt & Co.,  58 Fulton St.,  New York. 

Baling Presses. J.M.Albertson,N.London,Ct. 
For Solid Wrought-iron Beams, etc., see ad

vertisement. Address1Jnloll Iron Ml11s,  Pittsburgh, Pa., 
for Uthograph, etc. 

Walrus Leather Wheels for polishing Iron, 
Steel, and aU fiBe M etals. Greene , Tweed & C o . ,  18 
Park Place, New York. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chue <II 
Co . , 9lI. !I5. !I7 L1berty Btreet. New York . 

Many New England Manufactories have Gas 
Works. which light them at one fourth the cost of coal 
gas. For partlculare, addre.s Providence Steam and 
Gas PIpe C ompany, Providence . R .  1. 

Hotchkiss Air Spring Forge Hammer, best 
In the market . Prlces 10w.D;}'rlsble & Co .• New Hoven,Ct 

Steam Whistles, Valves, and Cocks. Send 
for Price List. Bal1ey, FarreU & Co., Plttsbargh, Pa . 

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

Scale in Steam Boilers.-I will remove and 
prevent Scale In any Steam Boller, and make no charge 
untl1 the work Is  found satisfactory. Geo . W. Lord, 

Phl1adelphla, Pa. 
Steel Lathe Dogs, 14 sizes, and 7 sizes of 

Bteel Clamp •. The Best an<\ Cheapest. Bend for CIrcular 
& Drlce list to Phl\a.  Hydraulic Works, Evellna St.,Phlla. 

Salamander Felting-Leading manufactu
rers pronounce Salaman der Felting the only Indestruc· 
tlble and best non· conducting coverl D g  for aU heated 
surfaces . A. G .  Mms, Manager. 23 Dey St . ,  New York . 

Matson's Combination Governor is sent on 
trial to any one addreSSing Matsen Bro s ., MoUne, 11\. 

Direct Steel Castings-Solid and Homoge
neous. Tanslle streng 70 thousand Ibs.  to the square 
Inch. An Invalnable substltllte for expensIve forgings, 
or Iron Casti ngs requIring great Strength. For cIrcular 
and price list, address McHatfee Steel C()., cor. Evelina 
and Levant Sts.,  PhHadelplila, Pa . 

Electric Bells for Dwellings, Hotels, &c.
Most reliable and cbeapest Hotel AnnunCiator. Cheap 
telegraph outfits for learners . Ins'ts for PrIvate LInes, 
Gas Lighting Apparatus,etc. J .H.Hessln,Sc.Cleveland,O. 

Blake's Belt Studs are the most reliable 
fastenln llt for Rubber or Leather Belts. Greene, Tweed 
& Co .. 18 Park Place, New York . 

The Varnishes and Japans of the London 
M'f'g Co. compare favora.bly In price with, a.nd are unex� 
ce\1ed In purity. durabll1ty, and color by, any firet class 
houses In Europ e or Am erica . Hyatt & C o . ,  otHce 246 
Gra.nd St • •  New York ; Factory. Newark, N. J . 

Diamono.s and Carbon turned and shaped 
for Scientific purposes ; also, Glaziers' Diamonds manu
factured and reset by J .  Dickinson, 64 Nassau St .. N.  Y. 

Sa.w Ye the Saw ?-$1,000 Gold for SawmHl 
to do same work with no more power Expended. L. B. 
Cox & Co . ,  197 Water St., New York. 

Specim en copies of the Manufacturer and 
B u l1der,the cheapt st mechanIcal and scientific j ournal 
In the worl : ,  furnlsbed free on applicatIon. All Inter· 
ested In Mecbanlcs and ScIence, address Austin BlaCK, 
Pnbllsher,87 Park Row, N. Y .  P. O. Box 4379. 

For the best Cotton Cans and Galvanized Fire 
Palls address James HtIl, Pr.)vldence, R. I. 

For small size Screw Cutting Engine Lathes 
and drill Lathes. ad<1ress Star Tool Co •• Pro vidence, R . r.  

Mechanical Expert in Patent Cases. 'r, D. 
Stetson, 23 Murray St . .  New York. 

Price only three dollare-The Tom Thumb 
ElectriC Telegraph. A compact working Telegraph ap
paratus. for lending messages, making mapets, the 
electric light, glVinr alarms, and varioUl otherpurpolel. 
Can be put In operation by any lad. Inoludes battery, 
key and wires. Neatly packed and lent to all paru ot 
the world ou receipt of priCe. F. C. Beach <II Co. , 218 
Broadway,New York. 

Tingue, House & Co., 69 Duane St., N. Y. 
Mannfactnrers of Machine Blanketlng,Felts ,and Cloths 
Endless or In pIece, for Printers, Engravers, Polishers 
1'lano Forte Makers, Paper Makers, Calico Printers 
PlUlchlng or Washer Cloth, Filter and Strainer Cloths 
faUll kinds of liquids. Sample sent on IIPpl1cation. 

For the Best Portable Engine in the world, 
address Baxter Steam Engine C o . ,  18 Park Place, N. Y. 

Mining, Wrecking, Pumping, Drainage, or 
irrigating Macblnery, for lale or rent. Bee advertise
ment. Andrew'. Patent,lnalde page. 
Temples & Oilcans. Draper, Hopedale, Mus, 
All Fruit-can Tools) erraeute,Bridgeton,N.J, 

Hydraulic Presses and Jacks, new and se
cond band . Lathes and MachInery for Pol1shlng and Buf
tlng Metals. E. Lyon 70 (irand Street, New York. 

Deane's Patent Steam Pump-for all pur
poses-Strictly firot claes and reliable. Send for cIrcular. 
W. L. Chase & Co., 95 & 97 Liberty St .• New York. 

Forges--{Fan Blast), Portable and StatioB
ary. Keystone Portable Forge Co.,  PhUaolelphla, Pa. 

The "Scientific American" Office, New York, 
Is fitted with the Miniature Electric Telegraph. By 
tonchlng little buttons on the deSkS of the managers, 
Ilgnal. are sent to persons In the various departments 
of the establishment. Cheap and e1l'ectlve. Splendid 
for sbops, otHces, tlweIl1ngs. Work. for any distance. 
PrIce a5. F. C. Beach " Co., 28S Broadway, New York, 
Makers. Send for free IllllStrated Catalope. 
Brown's Coalyard Quarry & Contractor's Ap

paratus for hoistIng and conveying materials by Iron 
cable . W. D. Andrews & Bro . ,  414 Water Bt .. New York. 

For Surface Planers, small size, and for 
Box Corner GrooVIng Machines, send to A. DaVIs, Low
eU, Mass. 

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

For best Presses, Dies and Fruit Can Tools, 
8l1ss & Wllllams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
Castlcgs. Saves fuUy one tblrd In cost of labor of mold
ng, and secur.e better work than the ordinary metbod. 

For Clrculan, address P. & F.Corbln, New Brttaln,Conn 
We want a good Traveling Salesman for 

each State and the BrItiSh Provinces. Lehigh Valley 
Emery Wheel Company, Welssport, Pa. 

The Improved Hoadley Cut-off Engine-The 
Cheapest, Best, and Most Economical steam·powcr In 
he UnIted State s .  Send for clrcnlar. W. L. Chase & 

CO., 95 & 97 LIberty St., New York. 
Peck's Patent Drop Press. For circulars, 

,,<ldres. Milo, Peck & Co .. New Haven, Conn . 

Small Tools and Gear Wheels for Models. 
LI.t free. Goodnow & Wlghtman,23 Cornhlll, Boeton,Ma, 

Portable Engines, new and rebuilt 2d hand, 
a specialty. Englaes, BoUers, Pumps ,  and Machlnl.t's 
Tools . 1. H .  Shearman. 45 Cortlandt St .. New York . 

Spinning Rings of a Superior Quality
WhItinsville Spinning Ring Co.,  Whitinsville, Mas • •  
Bend for sample and price \1st. 

Johnson's Universal Lathe Chuck. Address 
Lambertv1l1e Iron Works , Lamoertvllle, N. J .  

Best Philadelphia Oak Belting and MQnitor 
Stltcbed. 6. W. Arny, Manufacturer. 301 & 308 Cherry 8t., PhiladelphIa. Pa. Send tor new circular. 

Buy Boult's Paneling, Moulding, and Dove
tailing Machine. Send for Circular and sample of work. 
B. C. Mach'y Co .. Battle Creek. Mlcll .• Box 227. 

The New Half Dollar and other Steam En
gines. E. P. Ryder, 38 Clermont Av. , Brooklyn, N. Y. 

For First Class Steam Boilers, address Lam
bertv1lle Iron Works, Lambertvllle, N .  J. 

when we try the water gages In on e boller;we are sure 
a8 to where It Is In the otber. We fe ed with eIther cold 
or warm, or nearly boilin g water. I thInk If all boHers 
were �onnec t e d l n  thIs way tbere would n o '  be so many 
terrI ble explosIo n s .  A . Thle Is a very good arran ge· 
ment, and we are m nch obltged to you for tbe descri p 
tion. A s  t o  strength of boller s , s e e  193, V O l .  29 . 

(5) G. H. A. asks : Will Babbitt metal 
make a good plston , lf melted and run In a bra.s cJltn· 
der ? A.  N o t  very. Your other qnestlon s  have been 
repeate dly ans wered In these column s .  

(6) J. B. H. asks : How is the fine wire, of 
whtch a mile weighs only a grai n ,  drawn � A. It Is en
closed In a ma.s of other materIal,  and I he two are 
drawn together Into wire, aiter which the casing I s  dis· 
solved by a c hemical preparation. 

(7) H. A. T.  says : I have an engine 12!xS6 
Incn . s  stro k e .  I run It wltbout a balance wheel. It has 
a direct connectton o f  valve stem to ecee n t rlc. What 
lead sbould It b ave, and at what pOint should the cut· 
ott be ? A .  GIve the valve Ji of an Inch lead, wben 
cold.  Tbe pOint of cut-01l' w1l1 generally be regulated 
by the pressure 0 1  steam and tbe work to be done. 

My railroad has a curve I n  It ,  about 1t feet I n  100, 100 
feet long, and then tt,ere Is 100 feet of str81ght line . 
What I. the best mode of running on tbe track o o . s  to 
get the car :round the curve ? A. The tracks of street 
rallroads have many sucb curve s ,  and specIal app\1· 
snces are used, whIch you can obtain from a manufac
turer .  

(8)  C. J. B.  asks : What is rthe process of 
gumming the parts of a newspaper together. to make 
It Into book form ? A. It I s  donc by � machine 
whIch folds the pap e r  a n d  at t h e  .ame time appl1es 
paste atthe back of the leaves . 

(9) E. T. C. says : I wish to put up a lath e 
for turn Ing hard W O O d ,  such as oak a u d  a s b ,  of from 3 
to 12 1nches In diam e t e r .  I am thinking of lIavl n g t wo ·  
puUeys on tbe mandre l .  Of w h a t  diam eter, and h o w  
broad on t h e  face s h o u l d  t h e y  be ? A. You can make 
one pulley 6 Inches, and the other 4 Inch es In diameter. 
The face o f  each .bould be 2 lnche 3 .  2. What width of 
rubber belt should I use ? A .  Two l n c b e s .  3 .  How 
many revoluti o n s  per mInute should th e work mak e ?  
A. From 500 t o  800 revolutions p e r  m i nu t e .  4 .  Would 
pulleys built up o f  pieces of w o o d ,  80 a s  t o  prese n t  the 
end of the gralnpto the belt, gIVe good results ? A .  The 
pul1eys will do better I f  tUlDed from so\1<1 pteces of 
wood, or Jagge d and turned otf after beIng bu11t u p .  
5 .  How large should a s t e e l  o r  I r o n  m a n d r e l  be ? 
A. Diameter of mandrel should be :l( Inch . 6. What 
horse power would It  take on 19 Inch wor k ?  A. }<'rom 
U to � of a horae power. 

(10) H. P.  asks : What would be the prob· 
able burs ting pressure o f  a cJl1ndrlcal boller 28 lnche. 
I n  diameter, of plates Ji Inch thlck,wlth a slngle r o w o J  
rivets ? A.  See p .  193, vol . 29. 

Doe. sharpening cotton gin saws aId In the clean . 
Ing ef the seed, or does It only Increase tbe speed of the 
gIll ? A. S p e e d  Is the more Important Item . The sews 
do not require to be very sharp. 

(11) F. R. M. asks : Will you please give 
directions and formulre for de.lgulng a good turbIne 
water wheel of the vortex or cen t r a l  dlscbarge kind? 
A. There b ave been volumes written o n  tbls subject.  
You wl\l  find It ably treated I n  Rankine's,  FairbaIrn's, 
an d Weisbach's work s .  It 1s enti rely too comprehen
Itve tor our colnmns. Moreover,  i f  the best propoT
tlo ns were definItely fixed, there w ould be no more 
competition between water wheel ma nufacturers.  

(12) D. asks : Can a band of steel, ! inch 
broad and o f  sutHclent thIckn ess to sustain a strain of 
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(19) C. E. E. P. asks : How are carbon plates m ode for g a lvanic b a tterIe s ?  A. The carbons 

for Bunsen's battery are made 1'8 fol l o w s : Tbe fine du s t  
of coke a n d  ca kl nllt coal Is p u t  I n t o  a close Iron mold 
of the shape re quIred for the carbon, a n d  exposed to 
tbe beat o f  8 furnace . Wben taken out,  the burned 
ma.s Is porous and unfit for uo' ; bnt by repeatedly 
soaking It In thick siru p ,  or gas tar, and rcheotlng It, lt 
at length acquires tbe n ecesoary sol1dl t y  and con d uct· 
Ing power. The carbon that forms on the roof o f  ga. 
retorts I s harder an d better than t h e  carbon thus made 
but l t l s  dltllcult to work, and the supply of It I. lim
Ited. 

(20) A. B. C. asks : Can more than one wire be s u p p l1ed feom an Intermediate bat tery, a l l  t b e  wires 
oelng through w i re s ? For in staD ce,  two or more wire s 
worK from New York to Phnadelpb i a ,  with a main 
battery at Tren ton;  can botb or more lin es be suppl1 e d  
wI thout dividing t h e  battery ? A .  Tbey cannot.  An 
I n t ermediate batt ery c o n s titute. a portion of t � e  main 
circui t ,  and conn e c t i ng i n  a n o ther wire would have 
the same eflect as crOSSing the wires. 

(21)  S.  W. says : A few days ago,on exam
ining one of our fire al arm boxes,l found lump s ,or eo ltd 
crystal s ,  of sulphate of copper adherIng to the kerlte 
Insulation of the wire i nside the box. The box Is  some 
four or five squares from the office . I am positive tbe 
cry stals were n o t  on the wire when It wao put In the 
box. Tbe quesLlon I s : How came:the sulphate there ? A. It was probably placed tbere at some subsequent 
time by some one bavlng access to the box, for the pur 
POBC,  perhap s ,  of e xalting your curtosIty. 

(22) J.  O'C. and others.-Belts will move 
towards t h a t  part of the pulley where tbe radius Is the 
greatest.  

(2S) J.  E. H. asks : How CRn I silver plate 
a watch case or other articles ? A .  Place the articles in 
a bath consisting o f  two grai ns of cyanide of s nver 
and two grains of cyanIde of potaSSium In eve ry two 
hundred grains of wate r .  C o n n ect the zinc poles of a 
battery of three or four cells to the article to he plated 
and the copper pole to a piece o f  olh'er, which I. 81so 
plunged Into tbe bath . T h e  passage of the current de
c o m p o s e s  the sa.lt,  deposits sUver on the o bject.  and 
causes the dissolution of an equal quantity of metal 
from thc sHver electro d e .  The time req uired for the 
operati o n  dep e n d s  o n  the thickness o f  coatin g re 
qui r e d .  

(24) J. F. A. ask s : How many feet of silk 
covered wire, and Of what size, Is required for the sec
ond ory con of an Ind u.t1on apparatus capable of pro· 
duclng an Inch s park ? What Is tbe lengt h o f  the pri
mary col1 ? W1l\ the ordinary s oft Iron of commerce 
do for the core ? A. An I n d uction col1 of that capacity 
would require about 40.000 feet of silk· covered -copper 
wire of 0 0055 Inch diameter, o r  N o .  26 Blrmlngbam 
gage,for the s econ dary col! . The primary co1l conSists 
of two layers Of copper wire of 0'1 of an Inch dlamet .. 
or No. 12 BIrmingham gage . Ordinary soft Iron of 
commerce wtll answer very well for the coret but Nor
way Iron Is the best for tbls purpose. 

(25) F. C. B. a sk s : How is an induction 
col1 arranged so that the drawing out of tbe core In· 
creases the ' tren �th ? How Is a coil arranged 80 that a 
tube enclosing the coil regulates the current, drawlnK 
tt  out increasing'. and pushing I t  in decrea.etng, Its 
!Itrength? A .. - '(nue i& no arraDg�nt whereby the 
wltbdrawal of the core can Inerease the Inductive ef
fect o f  a col!. A primary coll when enclosed In a brass 
tUDe l o s e s  Its I n ductive ellect up o n  the s e c ondary coil,  
because the Induction currents cIrCU late within the 
tube Instead of passing Into the secondlll')' coil. By 

B. H. can answer his query as to th e size of 150 Ibs . , be used as a belt  on \Ou11eys 4 Inches In dlame- drawin g the tube ont, and l eaving the primary coil pipe to convey wat .. a long distance by referrlD g to p. ter ? A. A piece of the best saw steel, about 1·40 of an wlt bln the secondary. the curren t s  Circulate I n  the lat.  48, vol. 29 .-A. Y. M cD w1l1 find the dIrectio n s  on p .  59,  Inch thick, mIght answer, bnt It would be Uable to ter. and thus tbe I n d uctive efiect Is  Increased In pro-vo! .  24, for galvanIzIng Iron p·lpes sutHclently explicit. break. p ortion as the tube Is removed .  
-E . F.  G. will fin d dIrections for makIn g rancId butter (IS) D. M. sa.ys : I want to build a small 

(26) C. D. C. asks : What are the character-sweet on p . 119, v o l .  30. -G. A.  B. w1l1 find a recipe for furnace for melti n g  Iron . Of what stze Sbould It be to 
l . tlc8 of the Leclan cbe battery ? Is It os Intense as the blrdUme on p. 347, vol. 2B .-T. D. H . will find recipes work properl y ? W ould a furnace of 12 Inches InsIde 
Grove ? A .  The Leclanchc e l ement conSists  of a zinc for fulmInati n g  p owders on p. 96, VO l .  Sl . -L. G. D. wlll diameter and 36 I n ches high be large en ough t o  make 
rod In a solution o f  ordinary COlI Illerclal  sal ammonIac; find ample InstruQ ' lon s for bu1ldlng an Ice bouse on p.  good sound castings ? A .  The above dimensions will 
tbe n egative pole I s  a prism O f  carbon, tightly packed 251, vol.  ao.-C . E .  E .  P. can pol1sh stones by the process probably gIve good results.  2.  I have relld tbat m e lting 
Into a porous vessel with a mixture of peroxide of man. described on p. 1S8, vol. 80. A reci pe for cement for Iron on a smaU scale I s  n ever e ucceesful . What Is the 
gan e s e  and carbo n .  I n  the form o f  a coarse powder. aquarIa Is given on p. 274, vol. SO.-G. W. H. and G.  P: trouble ? A. Very small masses of Iron a re a p t  to ox· 
T h e  zinc uni t e s  with cbl orlne, forming chloride of Zinc, wl11 find answers to their questions as to suction ."d Idlze quIckly, wblch causeo t b e  di tHculty. 3. What 
wh1le ammonia Is set free at the n e ga tive electrode. siphons on the editorial pages of this Issne.-C .  J.C. C. Sized of fan blo wer. wIth 4 fans,runnlng about 2,500 re-
its electromotive force Is 1 ' 4 8  volts, while tllat of a sllould con sult a pbYillclan.-F. J. B. can bronze Iron volutlons per mInute, would be required for tbe above 
Grove Is  1 9 volts. There Is no waste Of material when pipe s by followIng the direction s  on p . 107, vol . SO.-B. mention ed furnace ? A .  A blower 9 1nches I n  diameter 
the Leclanche battery Is not I n  acti on ; an d If the evap. M. & Co : wlll fi n d  a recIpe for preservi n g  harness on p . w111 do, lf properly constructed. 
oration of the l1quld I s  prevented , lt may b e  all o wed to 264, vol.  SO. (14) E. D. P. a sks : How can I tin gray remain untouched for months wltbout losin g  p o w e r .  

(1) W. J.  R. a.sks : Is there a flexible pipe Iron ? A. C l e a n  t h e  p i e c e s  thorough ly, cover t h e m  It I s ,  therefore, admirably adapted for workIn g  tele. 
made that will s ta n d  t h e  heat and pressure 01 steam. wltb a solution of sal ammoniac, and dIp them Into graph wIres where the open clrcnlt Is used , and where 
say from 50 to 125 Ibs . ?  I want It to be IImber,so that " melted tin. tbe telegrapb Is not I n  constant use, as well as for elec. 
littl e  power will bend It to any angle when the pressure ( 1 5) J. W. S. asks : 1. How many strokes trlc bel ls . Wh en placed In short circuit , It polarizes 
Is o n .  A. Yes. It Is not very fiexible ;  but by gIving It does the sickle or knife mak e  to one revolutio n of tbe very qulcklY, and Is therefore not adapted for working 
sutHclent lengtb , lt can readily be turned In any desired ground wheels of an ordinary mowing mach ine ? Tbe local clrcm ts. or for working ordinary main line tele. 
direction.  one which I am pl anning makes 128 stro k e s  to one r ev· grapb cIrcuits on the American closcd circuit system . 

(2) J. F. K. asks : What is it that eats olatlon of the ground wh, els,  and w orks the gear (27) L. V. R. asks : How can ivory be made awaJ the ends of the enclosed glass tube of a water whe e l s  by a screw . A. The speed of the knives Is pro· ductile, or be reduced to t b .  conSistence of putty, 8 0  
gage ? T h e  tube w a s  packed wltb rubber, and bad b e e n  por:1on e d , ln a good mowIng machine, to t h e  s p e e d  with tb at It could be worked I n t o  a n y  d e sired form ?  A .  
In a b o u t  one year, u n d e r  a s t e a m  pressure of 50 Ibs.  whtch t h e  m achin e  advances. 2. Is t h e  machine t h a t  S oak it In a solution o f  pure pho sphorIc aCid,  and It 
A. The tube presents the appearance of havIng been makes the most strokes o f  the _knife generally tho w111  be come fiexlble . Exposure to the at (L o spbere wil l  
c u t  by s a n d  or grIt . best ? A. Not necessarily. hard e n  It, but It may b e  made again pliable by Immer-

(S) J. E. B. asks : I am running a blast en- (16) J.  L. G. asks : 1. A saw mill is drawn slon I n  hot water. 
glne at a furnace. Four cylindrical bolle rs, 60 feet long by a p ortable engine of 25 b orse power. The tlues ln (28) R. N. aSKS : Does the 11 seconds of by 30 Inches In diameter, In batteries of two boilers tbe boiler leak ba dly on some da} s ,  a n d  on o t h ers t he y luur acceleration,  per century, mean a total accelera
eacb , furnish the steam. There Is a steam dpme o n  will not leak at all.  Sometimes the water w1l1  stand tlon of 11 secontis In that p e r i o d ,  o r  tb!:.t the lunar 
each set, tbe domes beIng connected by the main steam In the ash pit In a co n Si de rable quantity.  Is such a month Is now 11 seconds  shorter than It was a century 
pIpe that goes to the e n gIne. One o f  the batteries be· boiler safe ? A. We woul<t llke to bave further partlcu· ago ? A .  The total s ecular acceleration of the moon's 
came charged with electrIci ty. I opened a brass drip lars In regard to tbls case, ouch as kind o f  feed water mean motion a m o u n t s  to between ten and elev"u ,ec. 
cock tbat was In tbe pIpe upon tbe boilers, and left' It used, and wbether the tnbes leak by fits and start" or onds per century .  See Herschel's .. Outlines of A s. 
open until I got th e  steam t u rned o n .  W hen I went to after blowIng down or cleaning the boil e r .  2. How of'  tronomy," p p . 412. 419 . Lunar perturbation s are almost 
shut It, I felt a prlckl1 n g  sen sation I n  my fingers , and ten can the fiues In a boiler be upset wltb safe t y ?  A. numberle , s ,  an d are comp ensa t e d. T h e  retardin g  In . 
opened It agaIn . When I pla.ced my fiDger with i n  7€ of The tubes can be upset as long 8.8 there Is enough rna· fiuence of the ether of space must be i mmeasurably 
an Inch of tbe cock, I could fee l It very plain ly. Can terlal left, and s ometim es a ferrule can b e  forced Into .mall.  
you explain It ? A .  It probably occurre d from the tbe cn d wlth advantalle . S .  The boller Is calculated to 

h h I o I b ( I It d to ru Ith 50 or 60 (29) C. S.O. says : I ave some p otograp lS, frIction of tbe water, contaI n e d  In the stea m ,  agaInst carry l O s .  s eam : s angerous n W 
tbe faces of which are somewhat mar r e d ;  theJ look as the sides of the orifice. ��:. C:�:f
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(4) J.  B.  S. says : Our �afety valve is 4i account of the l e aky tu b e s ,  nor would It be uneafe t o  dri e d ,  and then pul1ed a p art. How am I to make them 
Incbes diameter; It  welgbs 5 l b s . ,l ever welgbs 5 lbl. ,and run tbe engine as sUllgested. appear a\1 rlgbt ? Tbey are perfectly new. A. }<'or re-
tbe weIght Is 75 1bs.; the dIstance from valve stem to storing the s urface t o  ph otographs,etc . , I f  the scratch· 
weIght t s  11M times tbe dIstance from valve stem to (17) W. asks : W hy is it that, if you take es d o  not go through the albumen, wax tbem. Formu · 
fulcrum . At What pressure should It blow o1l'? A. If two mnsket bans (bo l h  a like) and two similar charges la : Dissolve 1 oz. wblte wax In 2 ozs. turpentine by a 
It works freely, lt should blow 011 at about 67 pounds. of powder, and load tbem Into two gnns,  one rlfied aD d hot water bal h .  Add a few drops 011 of lav ender 
2.  The engI n e  II doubl e,  the c) l1ndero beIn g nx24 t b e  other a smooth bore, the ball from the rifted barrel wblch fsc11ltat es the solutt on o f  the wax, and n eutral 
Incbes, with a spur wheel (on crank shaft) o f  2 feet Is thrown with so much more force and precisIon than izes tbe odor of the turpentin e .  This has the consIst. 
dIameter, geared to a wheel of 8 feet dIameter. tb e ball from the other ? A. The greater precIsion of ence of butter. On an ImperIal sized p hotograph ,take 
How many revolutions to the mInute should this en· the baU from the rtfie Is due to the rotary motion a lump the sIze of a pea, and, with cotton fiannel, rub 
glne run wIthout hijury, working at 75 1bs . steam to the whIch Is Imparte d  to It,  and Its greater force Is  proba. H over tbe print.  BurnIsh with a clean piece of tlan
square Incb ? A. From 60 to 70 . 3.  We have two boll· bly due to tbe ' decrease of wIndage, and the greater nel. Tbls give ... high p ol1sh. 
era set sIde by sIde, with 2 Inch feed Iplp e ,  wIth check pressure exerted by the exploding powder upon H. 
valve at t h e  m u d  drum of e a c h .  Our s team connec- (18) M. B. asks : How can I dye wood black? (SO) N. S.  asks : What is put inside casks 
tlon s are 4 Inches In dlameter,wlth a large valve on each A . Boll M lb. chIp logwood In 2 quarts wl\ter, add 1 oz . to prevent alcohol trom soaking Into the heads and 
boiler tor disconnectIon ,  We b ave a n  equali zer of 4 pearl ash , and apply hot with a brUSh. Tben take M l b. staves ? A. Dissolve In a water bath l lb . leather scraps 
Incb pIpe for water connecti on, wIth a s t o p  valve In lOgwo od, bol1 In 2 qnarts water, and add � oz. verdIgri s and 1 o z .  oxalic acid In 2 lb s .  water, and dllnte gradual
center. We never have any trouble with more prese. and M oz. copp eras ; s trai n ,  and put I n  M lb . rusty s te e l  Iy with 3 lb s .  walm water. Apply tbls solution to the 
ure In one boller thall th e o tber from unequal fil1ug ' . ;tHng s ,  a/ld wit)!. this C.<I over the w ork a seeond time . ' n elde of the barrel, where ( by oxi dation) It will as 
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lume a brown color and become Inloluble In alcohol .  
I t  will clole a n  tbe porel O f  the wocd, and will not 
crack or scale 011. 

(31) J. J. asks : What a re good recipes for 
compooltlon bronze, and bib and ben metal. ? A. A 
good bronze Is made of copper 7 lb •• , zinc S Ibs . ,  tin 2 

lb • • Another : Copper I lb . , zl n c I2 Ib •• , tln 8 lbs. Metal 
for bib and other cocks : Copper 20 Ibo. ,  lead 8 o Z  • .  , II .  
tharge 1 oZ. , anumony S azo . Ben metal for omall bells : 
Cop�er S Ibs . ,  tin l ib .  For large bens : Copper 100 lb • .  
tin from 2 0  t o  2 5  Ibo . 

(32) N. F. C. says : I have It 2t inch achro
matic t elescope, of  44 1ncheo foeu8; and w ltb the lIuy
gbenlah eyepiece I get a power of 80. H o w  hlgh a power 
Will It stand, aDd how mu&!; I coustruct the eyepiece ? 
A. It will bear 125. Then 44 +125 = O '35211 = equ;valent 

ocus X 2 = 0 '704" =focus of field lens : and 0'704+3 =0'231ill 
= focns of eye lens, showing 0'704- 0'235= 0'469"=dlo

tance apart. 2. How clooe will I t  brln g , a pp arently,tb e 
mo on to the e arth ? A. Moon's distance In mlles, 210,' 
OOO+-12.� = 1 ,120 miles. 

(33) B. F. H.-Get Webb's " Celestial Ob
ject.," third edition. It contaIns an a cconnt of all o b ·  
j ecto Ukely to Interelt t h e  amateur astronomer. 

(34) T. M., of Roorkee, British India, and 
otbers .-Tb e SCIENTIFIC AMEEICAN, bonn d,  w111 cost 
yon ,3 per volum e .  Volumes 26, 27, 29 ,  are not  on lale 

at present. Science Reeo" d ,  three VOlumes, $6 .50 to 
gether.  

(35) W. P.,  of Dublin, Ireland, and others. 
-Ca pt .. ln Simpson'. " R.port on tbe Nav .. 1 Ordn .. nce of 
E urope " Is to be Issued by the N .. vy Department, 
W .. sblngton, D .  C. 

(36) C. Roggenkamp, Appingedam, HoI 
land -Subscr1ptl0n to SCIENTIFIO AMERIOAN I prepaid 
postage, '5 . 08 per annnm . 

(37) J .  T. B. says : 1. In your issue of Octo· 
ber 81, you say tb .. t It Is  not s&fe to cement directly on 
the wa'ls o f a n  excavation. My father b •• built bundred 
of  cement CISterns,  cementing directly on t b e  eart  
walll, .. nd 1 have not known o n e  of  tbls  ki nd of CiS
tern o f  bls m .. ke to fall for w .. u t  of strongth. Put on 
tbree good tro wel c o  .. ts  (tbe I.st  one containing .. l it
tle  l .. rger prop ortion Of ceme n t ) ,  and .. brusb coat for 
hard lInl.h, m .. de by mIxIng cement In w .. ter to tbe con
sistence of thick cre .. m ,  and a d d  .. pInt  of line salt  for 
a large p .. llfnl o f  the llnl8h. Wherever tbe '011 1. sta
ble enough to hold Its  pl .. ce .. s t he cement 18  laid on, 
tbe brick wall Is In no sen.e needed. It I .  only money 
wasted. Of course .. n Cistern s should be protected 
from frost .  A. Tbere .. re .ome solis 8nmclen tly hard 
and permanent to admit of tbe treatment described by 
our correspond e n t ,  and n o  d oubt such is the n ature of 

the gro und In the .ectlon o f  wblch be writes;  but such 
cons , rnction IS D ot safe in all so1h , o n d l t  I s  lI&ble to  be 
dam .. ged by snrf .. ce water In any ilol l .  In most .ectlons  
o f  country, clstel n s  10 conatructed would be attended 
with a great de .. l of risk. I t  Is  not merdy ,tbe loose·  
neoS  and friability of the soil  that  we h .. ve t o  contend 
a�aln.t, but  the pressnre of tb e snr face wat e r  .. s well ,  
which, wben conllne d by an unde .. tratnm of clay,  I .  

s omet1meB very considerable, and forms t h e  m a i n  dl1-
Jlcnlty In the construction Of dry cellars .. Thll press
ure tends to wasb a way tbe earth behi n d  t he cement, 
and wben thua weaken.d to break It .  Unle •• H. M.bas 
Iud the matter proved In  hlB Immediate neighborhood,  
therefore, It will  be with him In the n atnre o f  .. n ex·  
perlment .  

1 .  Snppose I have a pump w h O l e  bore I. 2� Inches and 
stroke t Inches, and (connected with the pnmp by .. two 
way .topcock) two pipe., o n e  with an I nch .. nd the 
other � Inch bore,  the pipes both le .. dlng to the .ame 
cistern : Ho w mnch more w .. ter w i l l  be 8upplled to the 
pump at each stroke by the former than by the latter ? 
A. If the pump Is worked with a slow motlon,tts cylln. 
der will be 1I1led at every stroke, the same by the small 
pipe .. a by tbe large one, the dltrerence being In the 
greater velocity of the w .. ter and consequently greater 
friction In the small pipe tban In the l .. rge one; and for 
thle reason.with. the small pl�etgreater power would be 
required to work the p ump. Bnt the quan tity o f w .. · 

ter drown at each .troke will be the ... me iJl each case. 
2. What kind of pipe Is best to bring water In,  from a 
well at .. distance, the water to be pumped np ? A .  
I r o n  pipe coated w I t h  c o a l  t a r  w o u l d  s t a n d  w e l l .  3 .  
WhIch W i l l  l a s t  t h e  longest ordinarily, underground, 
tron or lead pipe ? A .  In some .olls , lead pipe Is  tbe 
best, bnt otherl soon destroy It. 

(3�) S. R. M. asks : W hat is the effect, on 
.be complexion, of  gnm benzoIn dl.solved In alcobo l ? 
A. Gum benzoin contains about SO per cen t re.ln and 
from 15 to 20 per cent benzoic .. cld .  AI It I s  solnble In 
.. Icohol,  tbe lolutlon would be a varu18h,  a n d  would 
have no more etrect th .. n any otber varnish , though 
there I s  .. slight ch .. nce of the benzotc .. cld being Irrl_ 
t .. nt to the skin . 

(39) A. L. C. asks : 1 .  How many rings has 
tbe planet Satnrn ? A. Saturn has t hree p r lDclpal 

rings or s treams of  satellites ; the innermost 1 8  the 
g .. nze or  cr .. p e  ring. Five of the eight , .. tel11tes should 
be seen In a four Inch .. chromatic. 2 . Do they all r e 
volve around t h e  planet In t h e  .ame time ? How 
does the time of tbelr revolntlon compare with the roo 
t .. tlon of Ihe planet on l i s  axis ? A. S .. tnrn rot .. tes ln  
abont 12 honrs; the rlnlls  revolve more slowly. S.Doe ., 
tbe rotation Of the planet on Its  axis appear to be In 
tbe least affected by the attractive foree of the rin gs ? 
A. No . 4 .  If 1 nnderstand tbe  principle of tbe w blrl
pool, lt Is  that the speed of the water Is Increased as It 
ne .. rs the center ; am I rlgbt ? If .. b .. 1l  con.trncted of 
some 1I0 .. tlng material be dropped Into tbe whirlpool 
near the outer edge , where .. slow prOjectile motion 
wonld be Imp .. rted to It ,  would It at tbe same time. take 
a slow rotary motion ? A .  Fasten a bullet to a tbread 
.. nd let It revolve aronn d a stick. As the p endulum 
Ihortens,tbe bullet moves faster. 5 .  As the ball comes 
nearer to the center of the v ortex, would Ito rotary 
motion be Incre .. sed at a corresponding rate to Its pro
i ectll e motlon ? A. N o .  

(40) B. S. says : I have two lenses, one of 
wblch hal .. focal distance of 5:1( Incbes,  .. nd a diameter 
of 1� Inches;  the other Is 1 Inch In diameter wltb .. fo
cal distance of 12 Inche..  Putting tbem tOj!ether In 
the form of a telescop e ,  the objective being th e sl&all 
glaso,\2 lnches being the dlltance, .. n object at .. distance 
of 8 or 4 mUel I I  plainly Been. How can 1 combine 
tbem so as to see plainly at .. good distance ,  being near. 
• Ighted ? A. Place your len.es 17" Incbes ap .. rt. 

Wb .. t Is the process of pbotography from the cle .. n 
p .. per to the development of the picture ? A. See Ca
rey Lea's I t  Manual," or Dr. Vegel's U Handbook 'of 
Photography. " 

(41) G. M. H. asks : 1. Can the achromatic 
lenl of an ordinary p botographlc camera be u.ed aa a n  
objective for a n  aalronomlcal telescope, to a n y  adv .. n 
a ge ?  A. We lind by e Xj. ol mer.t t�"t vlew tnbes and 

portrait combinations may be nled .. a telescopes, t .. 
king out the stops, with a focussing glass or pocket 
mognlller .. 1 an eyepiece. 2. Wb .. t power of eyepiece 
would be most desirable f�r .. lenl, of I "  Inch diame
ter .. nd 10 Inch focus ? A .  The p ower sbonld be low. 
abont 30, and the glass ea well centere d ,  or colllm .. ted. 

(42) A. L. C. says : 1 .  As the eclipse of the 
m o on was passtng o ff. on Sunday morning, October 25, 
tbe nortb w e s tern edge was llrst mode Inmlnon" being 
nearly opposlte tbe point of contact. How do you ex· 
pial:: that pberwmenon ? A. Bec .. nse the moon p .... ed 
thronll'h the earth'. shadow very n ear I t  I edge. 2 .  Is 
there any dtlleren ce,  by actual meaBurement, between 
the eqnatorlal .. nd polar dlametelS  of tbe moon ? A. 
A stereograph of the moon Ihowa .. bnlge or projection 
toward tbe e .. rth . Tbe Invisible side Is snpposed to be 
thIrty miles lower tban the vl.lbl e one.  3. Can the 
polar axl. of the moon be otber th .. n perpendlcul .. r to 
the p l  .. n e  o f  Its orbit ? A. T h e  moon'l .. xis I s  Inclined 
to tbe eclip tic 1 0 SO 10,  ' 8". Ita orbit II  Inclined 50 8' 
47'9". 4. What Is the .. veroge diameter of the aatel
Utes of our Bolar system ? A.  They range from Titan, 
sIxth .ateJllte of Satnrn ,whlch II over balf the dIameter 
of the eartb, and Jupiter's s .. tellltes, respectively 2,2jO, 
2,192. 8,579, and S,06'� miles, to tbe minute spheres form· 
Ing th e rings of Saturn ,  and the meteorites,  wblch are 
the debris of comets .  5 ,  Ho w do you lind the parall .. x 
of tbe s lln ? A . By measnrln g the dll placement of Ve· 
nus 0n the s nn's dl.k, with the distance In l .. tl tude be
tween two o bservers a . ..  base line. 6. lf I were stand· 
Ing on Ihe equ .. tor, I sbould see the pole st .. r In the ho· 
rlzo n ;  but If [ am In latltnde 420, do I see more than 420 
belOW the pole ? A . N o .  7.Why �oe. the pole starap· 
pear so mncb nearer to tbe zenith tban the horizon, to 
one tbns . I t llate d ?  A.Tbe pole atar Is .. bout .. degree 
and & half fro m the pole . 

Why ,Ioe. more fruit fall during the n ight tban during 
the day tim e ?  A. If the fact i. as stated , l t l. bec .. u o e  
t b e  d e p o . l t  of  de w makes fruit heavler .. t night . 

(43) J. D. L. asks : 1 .  Wha.t is the best work 
on grinding .. nd poll. b l � g  lensel,  One that contains all 
or nearly a l l  tbe  m o dern pr .. ctlce of optlclan o ? A. 
We shon l d  be glad to b e ar of such a work , modernized. 
A. any p erson can make .. n .. cbromatl8 by following 
directlon e ,  with patte nee, tntelIJgen ee,  and " warrant
ed " glass ,  the lesser opttcians at Umes conceal their 
Impro vements. Onr s p ecial Information on .. cbrom .. · 

t ics has been collected by .. n am .. teur,  and will not be 
fonnd elaewhere.  Among the le .. dlng optlct .. ns, Stein· 
bell and G. & S Merz determine wb ether .. l.ns has the 
reqnl slte curvotnre by pl .. clng a lens of correct .. Dd op
po.lte curvature above I t ,  .. nd illuminating t hrou@h a 
pIece of tls8ue paper. 1f the parallel r .. lnbow dillrac
tlon b .. nds.  croos lng tbe lensGe,  .. re  straigh t,  tben the 
surfaces are aUk:c ; if the bands a r e  curve d ,  they are 
unll1re. CIBrk uses a home· made wooden spherometer, 
and works to the two hundredtb yart of an Inch,where· 
.. s the contlneD.tal optlclana follow Fr .. nnhofer, and en
deavor to  have theIr w ork correct to the tbouaandth 
of  an Inch (Bee Prechtl's "Dloptr lk  ") , and to dispense 
wIth locol correction, which Is necess .. ry .. fter all . 
St.lubell  cnts a prism In two by hand wit h .. Iteel wire 
ho wstrlng armed with diamon d dna t , lnstead of a lap. 
Tbc force for hi. l ittle hypOCycloid polllblnrs machines 
I S  snpplled by tbe left arm of the workman tnrnlng a 
horlzont .. 1 II, wheel. Clark n o e s  a Iteam engine for 
roulhllrlndlnll, and .. vertlc .. l lron wheel led with sand 
and water Instead of the tr .. dltlon .. 1 lead grImier . J.n 
snb_equant operations, he p uts Ihe Iron grinder on the 
.tump of a tree, and walks round It ,  moving the lens to 
and fro by It. handle . He doe. pItch polishin g  by b .. nd,  
wl 'h rouge and a wooden dlsk,the s urface cnt Into one 
Inch .quares and dl .. gonall, retonchlng wltk t b e  fore
linger dloped In ronge, l I  zones o f  dIfferent focns have 
formed In p o llsblng. Fltz .. nd others use the machIne 
for local correction, nearly as lIgnred by Dr .. per. For
eIgn o pticians f .. sten .. Ions wltb uniform dropl of pitch 
holf  an Inch apart, while onrs n.e It solid.  2. What Is 
the be.t method of bending a pl .. te of glall In .. true 
.pherlcal concave ? A. It Is better to grind out and 
polish the  c&vlty. A plate of glasa w1ll curve slightly 
without bucklin g when snmclently Boftened by he .. t, 
.. nd take the shape o f  .. n Iron mold beneath It.  

(44) N. Y. asks :  1.  What quantity of wa
ter converted Into steam Is nsed ln computlng the horle 
power of bOilers ? A. Tbere Is  no llxed standard. 2.  
What I .  t b e  horse power o f  .. locomotive lIrebox botler, 
with a grate 42x44 lnche.,  and a cylindri cal p .. rt Heet In 
dl .. meter, wltb 4H three Inch tnbes 12 f eet long, and 
dome 24x24 Inches ? A .  There Is no rule that applies to 
this question; 8. What would be .. f .. lr evapor .. tlon 
per ponnd o f  coal In such .. boile r ? :A. From 7 to  8 
pounds. 

(45) D. D. asks : If a boiler and a tank are 
pJocod 50 yards ap .. rt, .. nd connecte d by .. l inch pipe,  
would the pressnre be the s .. me In both ? A.  Yes. 

Does brass expa.nd as Iron does, when heated to the 
same degree ? A. No . 

When tbe boiler of the lIreles. locomotive Is lllled,do 
tbey force any steam In wltb tbe w ater ? A. Yes . 

(46) W. H. says : I am about to build a 
current wheel  to be used In the Niagara river,whore the 
cnrrent run s  abont 5 miles per hour past my wbarf, 
depth 0 f water being from 12 to 15 feet. The Wheel Is 
on the prIncIple of  a windmill or propeller wheel, and 
I s  to be wholly snbmerged. I wIsh to ntlllze tbe power 
to the extent at least o f  12 to 15 horae power. Wbat 
.Ize of wheel and number of fanl would you a dvis e ? 
How m .. ny s qnare feet shonld there be on eacb fan ? 
A. Yonr plan I. some what novel, and you will have 
to make experiment. In order to lietermlne the best 
proportion •• 

(47) M. H. asks : What is the most ap
proved method of pnttlng locomotive cyllnderl In line 
with the main slab. ? A.  It would requIre too mucb 
space to make the method ploln, and yon wUJ get .. 
mucb clearer Idea by p e rlon .. lly InspectIng the work' 

Wh .. t are the beat works on mecbanlcal dr .. wlng, and 
on the lIuk and slide valv e ? A .  Profes.or Warren'. 
works on dr .. wlng are very thorongh ; and Auchlucloss 
• .  On Link and V .. lve Motlona " I .  the standard anthor
Ity. 

(48) W. B. says : 1 .  I am building a small 
bo .. t engine; It Is vertical, 3� Inche. stroke xS� Inchel 
bore, to rnn SOIl revolnttons per mlnnte, and to u.e 
steam for tbe whole of the stroke, of 125 Ibs.  pre •• nre. 
M y  boat Is .. common row boat, clinker bnUt, 18 feet 
long by 4 feet 4 Inches beam . Of what Size should my 
boiler be to supply the requisite amouut of Iteam ? A. 

Make a boiler 2 feet In diameter and 3 feet high. 2. 
or  what size Ihonld my screw wheel be ? A . From 20 to 
2i Inches In diameter. S. The boat draws about 6 luches , 
will It be weighted down enough to Immerse the wheel 
when tbe machin ery and 6 perlon s  are In It ? Its fnll 
deptb I. 21 Incbes.  A. You can readily determIne 
wbether yonr b o  .. t will come down enongh by placing 
weights In It. 4.0f wbat alze should the pump be ? A. 
Large enough to throw twice the quantity of wate r  reo 
'ulred. 

(49) J. A. B. says : 1.  I am building a boat , 
82 feet long by 8 feet beam , and 8 feet deep. 1 .. m put· 
tlng ln a boller,S feet long bv 2l Inches dl .. meter, and .. n 
engine 5 Inches bore by 12 Inchel slroke, to drive a 
screw wheel, geared with a S_feet, a 2 feet, or a I foot 
wheel . By which .honld I get the mOlt Bpeed ? A. A 
few experiments  will be yonr belt ,ulde In ge .. rlmg the 
propeller wheel . 2 .  How many miles an hour will It 
make ? A. Tbe bo .. t will probably go from 5 to 6 miles 
an hour. S.  What size Bhould the propeller be ? A. 
Make the wheel a. large aa convenient. 

(50) H. H. says : I purpose building an oil 
tank, ten feet squ .. re  and four feet deep, of two Inch 
plank,  as a plain wlloden tank would leak . I think of 
lining It with ordinary galvanized sheet Iron, with 101-
dered jOints .  Is tbere .. nytblng obj ectionable In this 
pl .. n ?  A. No. I t  will answer very well. 

(51) G. L. L. asks : How can I make and 
arr .. Dge a kerosene lamp for the pnrpose of heatln,. .. 
sm .. ll bOiler ? A. Your best plan will be to buy one. 
There are a variety Of .nch lamps tn the market, many 
of wblcb give s .. tlsf .. ctory reSult • • 

What Is white metal ? A. Parts by weigh t ,  tin 82, 
lead 18, antimony 5, zInc I, copper 4 .  

(52) N. O. V. asks : In what manner can 
two .team governors be tested to a.certaln wblch Is 
the best ? A .  Belt them Irom the same shaft, .. nd see 
which will hft tne most welgbt nnder xarl .. tlons of 
Ipeed, .. nd .. Iso which Is  the moot lenottlve, when rnn
nlng .. t a blgh velocity, to a slight cb .. nge of  speed. 

(53) D. C. H. says : I am running a hori
zontal steam engIne 12x6� Inches cylinder, wllh tbe 
T .. lve face ag .. lnst the s ide of  the cylin der; the slide 
valve conseqnelltly rldel on Its lower side . The v .. lve 
annoys me very mucb by a const .. nt clicking nOise ,  by 
beIng foreed away from the face and tben back again. 
Whyls thl.? Sbould not the pre •• ure In the .team chest 
keep It up to Its place ? The valve h ... nearly 1-18 Inch 
lead, which gives .. bout " Inch lead to the exhaust .  
Could tbe feed water heater caUle .. back pres lure snf
lIclent to  force the valve from Its face ? How can 1 
make It work qnletly ? A. It Is qnlte likely th .. t the 
exbaust closes too soon, 10 as to cnshlon above the 
s team pressure.  

(54) O. C. H asks : Does melting and re
m e l ting lead m .. ke tile pnre metal any lighte r ?  A. 
Some of  It  will be  probably vaporize d .  

What Is t b e  phllosopblcal reoson tbat a clrcnlar s .. w 
cntl better at .. cert .. ln speed tban It does if run faster? 
A. We do not know tb .. t this I . ..  foct. 

(55) H. B. asks : W hat should be the exact 
dimensions  of the dlfterent parts o f  a t:mall steam en .. 
glne, the cyllnderl of which me .. snre 2Jixl� Incbes ?  
What sized botler, with w ha t  n nmber o f  tunes ,  sbould 
be employed to fnrnlsh steom to two cylinders of the 
above dimensions ? A. You will lind tbe most of 
thes e  dImensions In back nnmbers . 

Is there any solder for soldering brasl, of the same 
color ? A. Yes . Take copp el' ,,2 parts by weight, zinc 
29 p .. rt. , tin I p ort.  

Wbat work on the . Ieam engi ne would you a d vise all 
amateur to read ? A .  Bonrne '. " C  .. techlsm o f  the 
Steam En.lne " Is one o f  the best .  

Would .. combln .. tlon of pnll e J s  .. n d  ban ds serve to  
rednce the spee d of .. foot  l .. the aa well  .. a .. back
geared hea d ?  A.  It wonld answer . .  but not .. 1 well as 
ge .. rlng. 

Wonld the above deserlbed. engine be l .. rge enough 
to run .. lathe I w lnglng elght .1ncbel ? A. Yel . 

(56) J. C. P. asks : If a perfectly tight ves
leI, of 4 g .. lIons capaCity, contain I 1 g .. llon of w .. ter, 
and Is of lumelent s trength to resIst any amount of 
pre •• ure by heat .. pplled to the s ame, would any por· 
tlon o f  the w .. ter evapor .. te ? A .  It would all be con. 
verted Into steam , lf lumclent heat wer e applied. 

(57) F. O. asks : How can I ma.ke fruit 
trees bear well ? Last season the plnm and pear treel 
were ful\ of blossom, ; but tbey bore Itttle fruit .  The 
a p ple trees were lo .. ded, but tbe applea fell to the 
ground with worms In them. A. You mnst remove all 
tbe worms, and co .. t tbe trun k. and roots with a pre· 
paratlon whleh you can obt .. ln from a seedoman . 

(58) H. M. asks : How many inches high 
InSide mu.t I make a box to contain one b .. rrel , If Ill e 
In lide measure of tbe box Is I Oxl6 lnches ? A. Divide 
the nnmber 1256'64 by I h e  cross .ectlon of  the Inside 
of  tbe box I n  Incbe s .  The qnotlent Will be tbe hlght 
of the box In Inche •• 

(59) G. S.  S.  asks : When a pair of scissors 
0nt paper or .. ny m aterial, which bl .. de does tbe cut
ting, the npper or lower, supposing th .. t both blade. 
.. re closI n g  together ?  A. Both blades exert .. shear
InK force,ln Buch a c .. se.  If one blade be kept s tlll ,the 
other Will do the Ihe .. rlng. 

(60) W. J. S. says, as to the difference be
tween .. perspective view and a photograpb : A phot o.  
gr  .. ph t .. ken with .. nsn · dl.tortlng (archltectur .. l) len I 
t8 ab. )lutely Identlc .. 1 with a correcr. perspective draw
Ing taken from the point at which tbe lens Is placed.  
Any one m .. y prove tbl. by pl .. clng the  eye at the  pOInt 
wbere the lenl was, and traCin g  tbe view on a piece of 
gl .. ss  Interposed between tbe eye and the view. If th e  
dlltance between t h e  e y e  and t h e  p l  .. te Is  t b e  some a s  
t b e  focal length of the lens, the two w i l l  absolutely 
coincid e .  A. We have n�ver seen .. non-distorting 
lens , .. nd doubt If It can be made. 

(61) G. F. T. asks : How ca.n I . tin the in
sIde of .. copper boiler ? A. Clean It thoroughly, and 
then pnt It  Into melted tin to which sal ammoniac has 
been added. Move the boiler abo nt, so th .. t tbe melted 
metal will cover every part .  

(62) J. H. P. asks : 1 .  Do oxygen, nitrogen , 
and c .. rbonlc .. cld.  When beated , exp .. n d  • Imll  .. rly , .c
cording to their volumes ? A. The greatest expansion 
Is between 320 a n d  2120 Fah.  ; 1 voln-ne o f  hydrogen, at 
820 becomes 1 ' S6�13 at 21�o, and one volume of carbon 
dloxlde .. t 820 becomes l'Si099: at  2120• Sucb slight dltrer· 
ence . ..  re observed In ne .. rly all ga.e. ; but practically 
apeakl n g, .. 11 g .. sel expan d 1· 278 part of tbelr volnme 
for every 1 ' 80 Fah . of  Incre ase of temperature. 2. Is 
mol.tnre contained between th e  particles of gases? 
A. No . 

What .. ccounta for the colors of the Afrlc .. n .. nd Cau. 
casl .. n r .. cea respectively ? A. The deep color of tbe 
Afrlc .. n Is dne to a pigment In the cell. Of the eplder
mla . Thelplgment and epIdermIs o f  a n ell r o  were an .. -
lyzed by Scberer , wltb t b e  following results : 

Plgmeilt� Epidermis • 

Carbon . • • • • • • • • • • • • • . •  58'27 50 '84 
Hydrogen. . . . . . . . . . . . .  5 117 K 31 
Nltrog�n . • • • • • • • • • • • • • 13'78 11 '2Z 
Oxyg�n . . . . . . . . . . . . . . . .  21'98 25 63 

99 98 100 '00 
Thla wonld prove the color to be due to an excels of 
carbon. 

Is there a aUbstitute for tobacco that can be manu. 
factured Into cigars ? A. We know of none. 

How IB broD. zlng on steel done ? A. The nBnal m . l b .  
od Is that of coating t b e  m e t  .. 1 with good s:ze varnish 
and then dustlmg over It the metalli c bronze powder. 
Wben dry, lt  Is again varnlahed over. As to the masto. 
don'l tooth, write to the Academy of N .. tural Bclences 
Phlladelpbla, Pa. 

(63) W. W. H. asks : 1. W hat degree of 
heat Is  required to kill trlcbln .., In cooking ? A. 2120 .  
2 .  Will boiling kill t b e m  sooner thon frying ? A .  Yes 

(04) O. A. F. asks : 1. Can you give me a 
recipe for .. good hair oil ? A. Castor Oil, tiJi pints,  al 
cohol l� pints, 011 of citron ell .. � oz., lavender � oz. 
Sb .. ke well before each application . 2. W b at s oluti on 
will  do to wash the head wttb,  and not Injure the 
hair ? A. See .. n.wer to J. L. on this pag e .  

(65) J. L.  asks : W hat is the best thing for 
washing the he .. d with , whlcb will make a lather 81 ,d 
not lujnre the balr ? A .  T .. ke aqna ammonia 3 OZS , 
lalts of tartar J4 oz .,  alcohol  � oz . ,  and .oft " ater 2� 
pints ; perfume wltb bergamot . In applying,  rub the 
head nntll the lather goes  down,  then walh out .  

(66) W. S. B. ask s : What preparation c a n  
1 n . e  on m y  hal r to k e e p  It  s o f t  o n d  mak e I t  retain Its 
olor, and at the lame time keep the scalp clean ? A. If 
your b .. lr  Is losing It. color, haIr 011 will not m .. ke It 
ret .. ln  tts bne. See answer to J .  L .  on tbls poge. 

How can I clean thin bnck.kln glove. ? A. Try ben. 
zine.  

(67) W. V. G .  asks : How can I d estrov 
gray backs In clothes tbat c .. nnot be w ... bed? A.Bprlnkie 
your clothes with chloroform, and p ack tbem In a cbest 
e xclndl n g  the air. Two day. under Ihe I nllnen.e o f  
chlorolorm .hould exterminate I h e m .  

(68) S .  R. asks : 1. Will sumac grow best  i n  
riCh .. r p o o r  groun d ?  A. P u t  I n  a dry l o a m ,  tbou�h I t  
will  gro w well  i n  any commSD 80U. 2. How far apart 
.bould It  be  plan t e d ?  A .  Fonr feet would be plenty ; 
If It be .. small k i n d ,  three fe et wonld be SnmCl c n t .  5. 
Alter plan ting,  shonld tb e ground be cul tivated ? A. 
Th .. t II 'I matter of experiment.  It grows as wel\ or: 
poor a. on rlcb S Oil, and we .hould .ay very l itHe cultl. 
vallon Is  necessary. 4 .  How I .  tbe curIng done ? Shonld 
I spread It  O n  the grolind like h .. y ?  A.  W ith t he best 
varieties,  the plant Is  usnally cnt 11 bile In a soft st 
and earefnlly dried till the leaves can be pou" ded 
when It I s  tbr .. ebed wltb lI .. ns,the stems and coarse 
tlcles raked a nt, and the le avel paCked In barrels  
sold. 

(69) J.  B .  saye : Every few months I suffer 
.everely from .. n attack of the cramp In tbe slomacb. 
I have frequently tried as  .. remedy brandy, wblsky, 
morphine, etg . ,  but h ave .ecnr e d  rel ief  only on the 0 1> '  
pl ication of .. str')ng mus t .. rd plaster.  Will y o u  e x .  
plain t b e  n .. ture .. n d  canse of t b e s e  l o n g  cramping 
s?ell. ,  and how the mustard pla. ter effects  a cnre ? A. 
The cramp of wblch you speak may ari s e  trom a variety 
of caulest cb1efty, however, from the accnmulation of 
gases In the c .. nal.  The distenSion paralyzes  the prop. 
er mnscle. to such an e xtent a8 t o  pre vent  I ts expul. 
. Ion.  Tbe plaster seems to) set up a nervous .. lIcx e1<
cltabtllty, probably tbrougb the m e dlnm of the symp ... 
tbetl c system, .. nd a proper· t o n e  I. restor e d .  Th! .  I S ,  
however, entirely Inferential . 

(70) O. asks : How does gelatin clarity cof
fee? The action of gelatIn In clarl lylng cotree Is dne to 
Its combination wltb. the tannic acid wblch Is a l arg . 
constllUent Of tbe berry. In boiling Ihe gel. tin I tl 
Cloffee, It forms a preClplt .. te of tannate of gelattn ,  
whIch act. preCi sely like albnmen In collecting aU Bed
Imentary matter; but a mneh longer time I s  re qnlre d 
for the preclplt .. te to lettle. The bulky preclplt .. te er 
the �gg separ .. tes .. I once when the solution "eacbes 
the b olllng p oint. 

(71) C. S. H. says : Passing a house recent· 
ly, the owner remarked that be had. a. Eho w, and t n vtted 
me In to see It. Entering. I fonn d myself In a haU o r  
entry .. bout six feet squ .. re. with a door o n  each .Ide . 
Opposite the front door was a blank white w a l l .  Plac. 
Ing me In the left hand front corner of  the hoU, he 
dIrected me to look at the blank w .. lI  "bove spoken of.  
I saw nothln g bnt darkness at lIrs t : bn t  In abont a mln· 
ute .. nd a half .. f .. lnt  tinge of .. ocher color .hOWE d 
throngh the dark n e ss.  ThIs Increased In clearness And 
distinctness untll , ln about four minutes, " perfect pic. 
ture of the honle on the opposite .Ide of  the street 
stood outlined npon the wall; the color, the WIndow. 
the folds of the curtalnl, the fences ,  and t he foliage of 
the Irees ,were distinct and beantlful, ln a picture .bont 
t w o  feet _quare. A lItlie examIn ation sbowed that tbe 
plctnre was transmitted throngh tbe keyb ole of Ihe 
front door;  bnt by what proce • •  It 18 magnilled a n d  so 
viVidly prodnce d I . ..  mystery to me, s s  to all  otbers 
who bave seen I t .  It Is only tbree days Since It w8s llrst 
discovered by accident. Can you explain It? A .  Wben 
Inmlnous ray. ,  whlcb pas. Into a darkened chom ber 
tbrough a small aperture,  are receiv e d  upon a smooth 
willie .nrface, t hey fOlm Im .. gel of ('xt ern .. l o bj e cts. 
Tbele Images are Inverte d;  their shape Is always th .. t 
of the external obj ects, and I. Independent of the sbape 
of the aperture. In the camera oscura, the br1ghtnees 
and precision of tbe Images are Increased by mean. of 
lenses . Tbe princIple is tbe same I n  both eases. 

(72) E. W. F. asks : How are the sheets 
uled ID manifold writing prep .. red ? A. TOke .oft. 
p rinting paper, .. nd smear wltb any clean greas� mixed 
with plnmb .. go or liWlpbl&ek.  Leave for 12 hours In a 
dry place. This Is for black paper. Other lInely 
gronnd pigments may be nsed to produce the de.lred 
color. 

MINERALS, ETc.·-Specimens have been re
ceived from the following correspondents.and 
examined with the res ults stated : 

W. D. S .-The fralmentl are p .. rt of a fnlgurlte or 
lightning tnbe.  For fuU Information, see pp.  8, 274, vol 
81.-0. l'.-Y o ur s p e cimen cont .. ln. catbon , bnt burns 
wltb .nCh dlmculty tbat It Is donbtfnl (a. far as  we 
could judge frem anch small speCimens) wbether I t  
could be u . e d  for co .. l .  

L. K .  o f  Konigsberg, Austria, asks : How 
can 1 m .. ke carbolic so .. p ?-T . M . ,  of Roorkee.  British 
India, asks : Wb .. t Is tbe gre .. test length of  railway t hat 
bal ever been built In one day of 12 honrs , ln the United 
States ?-S.  alks : How I s  the ordlnsry tim or flange 
c .. rtrldge cbarged ? II It p o .slble to recbarge tbe cop· 
per sbells wltbont expensIve .. pparatus ?- G.F.  S . asks 
How c .. n I recolor coral when the original color h .. s 
been drawn by be .. t ?-E . A. D. asks : W hat la lhe com
po.ltlon used on tbe back of  postage stamps ?-F, J . H .  
asks : C a n  any one tell me o f  a mean. Of calcnlatlng 
the dlsl .. nce betwe en two points on the lurface of .. 
globe, .. n gle an d length of the two radII (whICh, of 
cowse, are In the ume plane) being given ?-A F. aslt:a : 
How can I clean point lace, wblch hal grown yellow 
with age ? 
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COMMV1!rICATIONS BECKIVED. 

The Editor of the IilcIENTIFIO OEltrCAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
'lpon the following subjects : 

On Aerial Navigation. By G. W. M. 
On G rinding Pl ane I rolls. By A. C. 
On Some New Dyes.  By A. D. 
On Gongs . By C. L. 
On Feathering Arrowheads. By R. K. Y. 
On the Divining Rod. By W. C. 
On Swinging Saloons. By W. S. T. 
On the Phylloxera. By M .  L. R. 

Also enquiries and answers from the follow
ing : 

B . F .  B . -H , E .  C .-A. A. F .-L. F. W.-N . A. H.
J. C .-J. W. D .-W. D. D . -A . G.-C. H. S. 

HI'NTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to ap

pear should repeat them. If not then pub
lished, they may conclude that, for good rea
sons, the Editor declines them. The address 
of the writer should always be given. 

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

Hundreds of enquiries analogous to the 

following are sent : " Who makes a pulver 
izer, suitable for powdering dry manure ?  
'W hose i s  the best process for drying lumber 
by exhaust steam ?" All such personal 
enquiries are printed, as will be observed, 
in the column of " Business and Persona.l," 
which is specially set apart for that pur

pose, subject to the charge mentioned at the 

head of that column. Almost any desired 
information can in this way be expeditiously 

obtained. 

rOFFICIAL.l 

Index of Inventions 
lOB WHICH 

Letters Patent of the United States 
WERlI: GRANTBD IN THE WEEK ENDING 

.November 3, 1&7� 
AND RACH BBABING TlIA'l DA'rlL 
[ThOle m .. rked (r) are retllned patentl. ] 

Alarm. electro- thermo lire. E .  J. Fro.t . . . . . . . . . .  156.560 
AlKali. reatorlng cauattc. D. Hanna . . . . . . . . . . . . . . .  156.488 
AmalgamatIng machine. S.  F. Clouser . . . . . . . . . . . 156.410 
Amalgamator. B. Ty. o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.448 
Artl.t·s color stand. S. JameS . . . . . . . . . . . . . . . . . . . .  1116.572 
Bag holder, W. H .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,506 
Bag.retalnlng devlce. l! . L. Holbro o k  . . . . . . . . . . . . . 156.464 
Bag. traveling. R. W. Chapman . . . . . . . . . . . . . . . . . . .  156.408 
Bale tie s .  W. S .  D .. vls . . . . . . . . . . . . . . . . . . . . . . . .  156.546. 156.5J7 

nale tie. R. Moutfort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.490 
lIeehlve. J .  yoder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.623 
Bell.  crank door. W .  E. Simond . . . . . . . . . . . . . . . . . . . .  156.489 
BIIlI.rd table •• time marker for. R. Elmsley . . . . . .  156.4 15 
B'rd cage m.t. J. H. Singer (r) . . . . . .  . . . . . . . . . . . . . . . 6.122 
Book cover. J. D. Mets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.588 
Boot and .hoe. J .  A. Stockwell (r) . . . . . . . . . . . . . . . .  fi.1 92 
Boot heel •• compre s.lng. E . Flsher . . . . . . . . . . . . . . . .  156.556 
Boot wire. straIghtening. W. Grant . . . . . . . . . . . . . . .  156.419 

Boot •• I.stlng. Ballou & Copeland . . . . . . . . . . . . . . . .  156.405 
Bottle·lIll1ng machine. C. H. Wight . . . . . . . . . . . . . . .  156.518 

Box. check. S .  Van Gtlder . . . . . . . . . . . . . . . . . . . . . . . . . .  156,511 
Bridie bow band. F. M e lnl!erg . . . . . . . . . . . . . . . . . . . . . 156.435 
Brush handles. driving. J. Ames. Jr . . . . . . . . . . . . . .  156,412 
Bru.h·ma klng machine. Carrington et al . . . . . . . . .  156,584 
Bru.h . paint. A. Worce.ter . . . . . . . . . . . . . . . . . . . . . . . . 156.621 
Buckle. J. Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15f.560 

Building material. elevating. Con rad et al . . . . . . . .  156.541 
Bungs. coatl D g  and pre ••  lni'. P. J. Fr .. ntze . . . . . .  156.558 
Burial cases, coveting, W, S .  Wood • • • • • • • •  , _  ' 0 ,  156,521 
Burial ca.e handle. W. S . Wood . . . . . . . . . . . . . . . . . . . 156.522 
Burial ca.ket. handle. to. W. S. Wood . . . . . . . . . . . 156 520 
Butter firkin .  W. E. a n d  C .  L. Berry . . . . . . . . . . . . . .  156.531 
Button hole cutter. R. Wol1f . . . . . . . . . . . . . . . . . . . . . .  156.619 
Cane. R. G .  Engll.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.456 

Can s .  t o p  hoop for milk . H. H. Roe . . . . . . . . . . . . . . . .  156.595 

C ar coupling. G.  W. Putnam . . . . . . . . . . . . . . . . . . . . . .  156 ,593 
Car coupling. H. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  156,440 
Car coupling. E . Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.508 
Car coupling. Way & Hollman . . . . . . . . . . . . . . . . . . . . . .  156.514 
Car coupling pin •• making. F. Leonard . . . . . . . . . . . .  156.579 

Car coupling guide . W. M. Reeder . . . . . . . . . . . . . . . . . 156.488 

Car door. D. Counor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.540 
Car door lock. freIght. R. H. Langlands . . . .  : . . . . .  156.425 

Car truck. railway. 1. Dripps . . . . . . . . . . . . . . . . . . . . . . . 156.455 
Car whbel. F. M. Ray, Sr. (r) . . . . . . . . . . . . . . . . . . . . . .  6.116 
Carbureter. L. M.rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.468 
Carpet .tretcher. J. Niver . . . . . . . . . . . . . . . . . . . . . . . . . .  156.494 
Carpeta . fabriC for. W. Wallace . . . . . . . . . . . . . . . . . . . .  156.610 
C.rrlage. chlld·s. H. M. Rlchard.on (r) . . . . . . . . . . . .  6.121 
Chair bottom •• making. J. B. We.twlck . . . . . . . . . .  156.611 
Chair bottom • • • !lapl n g. J. Shuh . . . . . . . . . . . . . . . . . .  156,504 
Chair. recUnlng, E .  Collin . . . . . . . . . . . . . . . . . . . . . . . . . .  156.588 
Chair. desk. and book rest. E. J.  Smith . . . . . . . . . . .  156,505 
Chandelier. drop light. J. V. Mathlvet . . . . . . . . . . . .  156,432 
Chee.e. manufacture of. Andrews et al (r) . . . . . .  6.117 
Cheese vat steam heater. J.  S .  Wool.ey . . . . . . . . . . .  156.519 
C kuru . C. S. Hatten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.567 
Churn. J . W. Strange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.444 
Clay. pulverizing. W. L. Gregg . . . . . . . . . . . . . . . . . . . .  156.565 
Cl oth- cutting machine. R. M. Eastman . . . . . . . . . . . 156.551 
Cloth. measuring machine. J. McNeill . . . . . . . . . . . . .  156.586 
Clothe. Une pole. A. F . Tarr , . . . . . . . . . . . . . . . . . . . . . .  156.416 
Clothe a pounder. A. M. George . . . . . . . . . . . . . . . . . . .  156,562 
Clothes wringer. Becker & Smith . . . . . . . . . . . . . . . . . .  '156.529 
Clothes wrInger. G. W. Brown . . . . . . . . . . . . . . . . . . . . . 156.479 
Clothe. wringer. T. E .  McDonald . . . . . . . . . . . . . . . . .  156.535 
CotIee roa.ter. T. O . Dol11 . . . . . . . . . . . . . . . . . . . . . . . . . .  156.550 
Colfer dam. F. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.542 

Corn·huaklne machlne. W. D .  Jone . . . . . . . . . . . . . . .  156,422 
Cultivator. J. Hali . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.48l 
Cutter. meat. B. A. Wilton . . . . . . . . . . . . . . . . . . . . . . . . 156,616 
Cutter. twine. C. P. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.553 
Dental platea. att .. chlng teeth to. B .  J. Field . . .  156,453 
Dentlst'a tile. W. F. Johnston . . . . . . . . . . . . . . . . . . . . . .  156.485 
Ditching and tlle·bylng machlne.M.H .Crltchet . .  151 .451 
Divine apparat"a. J. P. Schmitz . . . . . . . . . . . . . . . . . . . 156,599 
Door check. C. W. Brledenbach . . . . . . . . . . . . . . . . . . .  156.478 
Draft regulator, F. J. Kenny . . . . . . . . . . . . . . . . . . . . . .  156.428 
Drill. ratchet. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.602 
Drllllng machine. metal. Witt & Moeller . . . . . . . . .  156.618 

Ejector. du.t. L. Sterne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.605 
Elevator. bucket. Hawkln. & Orton . . . . . . . . . . . . . .  156.421 
EngIne. tire. Faris & Miller . . . . . . . . . . . . . . . . . . . . . . . . . 156.555 

Engine . rotary. D. L. 1. Flander . . . . . . . . . . . . . . . . . . .  156.557 
Evaporator. rotary. A. Queru . . . . . . . . . . . . . . . . . . . . . 156.499 
Extracta. apparatus for makIng. J. Robert . . . . . .  156.501 
Eyegla.s and .pectacle •• J. C. Wakefield . . . . . . . . .  156.468 
Fats. bleaehlng and clarifying. J. F. Babcock . . .  156.404 

Fence. Iron. H. D. Stlm.on . . . . . . . . . . . . . . . . . . . . . . . . . 156.5O'l 
Fifth wheel . P .  L a Belle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,576 
Ftlter. R.  L. Gentry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,481 
Filtering under pres.ure. T.  R. :,olncl .. lre (r) . . . . 6.114 
FIrearm. magazine. G. D .  Luce . . . . . . . . . . . . . . . . . .  156.481 
Fire arma . ramrod for. H. F. Peter . . . . . . . . . . . . . . . .  156.497 
Fire arms • •  wlvel loop for. E. W hItney . . . . . . . . . . . 156.614 
Flue cleaner. A. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.5J3 
Furnase. heating. W. Twltchell.  . . . . . . . . . . . . . . . . .  ; 156.447 
Furnace. hot air. H. F. Hayden . . . . . . . . . . . . . . . . . . . .  156.568 
Furnace. gao. R. B. and .iii . R. Gough . . . . . . . . . . . . . .  156.564 
Gao. manufacture of. F. King . . . . . . . . . . . . . . . . . . . . . 156,424 
Ga. carbureter. Venners & Judy . . . . . . . . . . . . . . . . . .  156.518 
Ga.eller. drop light. C .  Deav . . . . . . . . . . . . . . . . . . . . . . .  156.453 
Gate. farm. McKee & Randall . . . . . . . . . . . . . . . . . . . .  156.484 
Glas. vea.el or bucke t. J. Adams . . . . . .  : . . . . . . . . . .  156.401 
Glaasware • •  temmed . Hobbs et al  . . . . . . . . . . . . . . . . .  1 56.569 
Governor and throttle valve. W. S. Deed . . . . . . . . .  156.414 

Grave guard. A .  Rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.465 
Harne •• hame. C. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.598 
Harness saddle pad. J. W. Domett . . . . . . . . . . . . . . . .  156,454 
Harvester. Ill. K. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.487 
Harve.ter dropper. J .  M .  Chrltton . . . . . . . . . . . . . . . . 156.586 

Hinge. gate. S. G. Pe .. body . . . . . . . . . . . . . . . . . . . . . . . . .  156.495 
HInge. aprlng. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,539 
Hlnge • •  prlng. S .  Joyce (r) . . . . . . . . . . . . . . . . . . . . . . . . 6.11� 
Horae·cl1pplng machine. W. Clark . . . . . . . . . . . . . . . . 156.409 
Horaeshoe calk blan l<B. J. A. and G. H. McGeer . .  156.488 
Horseahoe calk. detachable. B. O. Bradlleld . . . . . .  156,476 
Hydrant. G. H. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.527 
Hydrant and .treet waaher. R. E. Lehman . . . . . . . .  156.578 
IndIcator • •  tatlon . P. W. Taylor . . . . . . . . . . . . . . . . . . . .  156 607 
Ironing machIne . G .  F. Perrenet . . . . . . . . . . . . . . . .  156.496 
Kettle. D.  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.578 
Ladder and wash bench. F. S. Bldwell . . . . . . . . . . . .  156.475 
Lamp • •  treet. M .  A .  Ch .. pln . . . . . . . . . . . . . . . . . . . . . . . .  156.535 
Lathe. P. J. Frantze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.!i59 
Leather·roundlng machine. L. D. William . . . . . . . .  156.615 
Le .. ther.spllttlng m .. chlne. G .  McK .. y . . . . . . . . . . . .  156 .489 
Leather·cuttlng block holder. N ewton & Titus . .  156.493 
LIfe pre.erver. J. B. Stoner . . . . . . . . . . . . . . . . . . . . . . . .  156,443 
Lltholyclte. iI. W. Bradford . . . . . . . . . . . . . . . . . . . . . . .  156,477 
Lock. combination. A.  McBride . . . . . . . . . . . . . . . . . . . .  156.584 
Lock for freight car door •• R. H. Langlands . . . . . .  156.425 
Lock for .lIdlng door •• mortise. B. Mallory . . . . . .  156,582 
Locomotive bolleu. S. A. Hodgman . . . . . . . . . . . . . .  156,570 
Locomotive smoke.tack. T. Lau.ton . . . . . . . . . . . . .  156.426 
Loom. plied fabric. S. Sauford . . . . . . . . . . . . . . . . . . . . .  156.4R6 

Loom let·oll and take·up . E. Metcalf . . . . . . . . . . . . . .  156.567 
LOODrllICl:er; J:1J.�1'11i11l1� . . . . . . . . . . . . . . . .  : . . . . . .  156.(!;9 
Loom·.heddlng mech anism. T. Bell . . . . . . . . . . . . . . .  156.406 
Loom weft fork. N. I. Allen . . . . . . . . . . . . . . . . . . . . . . .  156,408 
Lubrlc .. tlng compound. C. F .  Benedict . . . . . . . . . . .  156.580 
Maln.prlng. J. (; . Edward . . . . . . . . . . . . . . . . . . . . . . . . . 156.480 
Metal· twl.tlng machin e.  L. J.  Ma.teraon . . . . . . . . .  156.588 
Mill. cider. J. Slm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.467 
Mm. grinding. A. F .  Stout . . . . . . . . . . . . . . . . . . . . . . . . .  156.606 

Mill. rolling. D. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.400 
Mlll feedtng device. T. G. Hall . . . . . . . . . . . . . . . . . . . . .  156.566 
Mualcal key trimming •• M. Pratt . . . . . . . . . . . . . . . . . . .  156.498 
Nall s .  as.or tlng. J. Coyne (r) . . . . . . . . . . . . . . . . . . . . . . . 6.115 
NIpple. seamless rullber. C. B. Dickinson . . . . . . . .  156.519 
01 1  •• stili for retlnlng. J. Schubert . . . . . . . . . . . . . . . . .  156.600 
Ore pulP. tre .. tlng. A.  Patchen . . . . . . . . . . . . . . . . .. . . . . 156.464 
Organ coupler. r eed. G. B.  Kelly . . . . . . . . . . . . . . . . . . . .  156.575 
Ox .hoe dle. B. S. Parker (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6.118 

Paddle wheel. feathering. G. H .  Swan . . . . . . . . . . . . . 156.445 

Pan. bakIng. E . E. O. Warner . . . . . . . . . . . . . . . . . . . . . . .  156.470 
Pan. cake, A. F. TrIpp . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  156.509 
Pan IIlter. GoodrIch & Tnrner . . . . . . . . . . . . . . . . . . . . . .  156,568 
Panel •• etc .• cornering. Beck & Weaver . . . . . . • . . . . .  156,474 
Paper box;T. J. Po wer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.591 
Penetl case. screw. A. T. Cro.s . . . . . . . . . . . . . . . . . . . . .  156.452 
Pencil holder for .late frames. C. C .  Moore . . . . . . .  156.491 
Pencil sharpener. W. A. young . . . . . . . . . . . . . . . . . . . .  156.625 
Pipe coupl1ng. M. C. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . .  156,597 
PIpes. cutting 01f. C. T. Litchfield . . . . . . . . . . . . . . . . . .  156,581 
Planlng maehlne. Cllmer & Mannix (r) . . . . . . . . . . . . .  6.109 
Planter and cultivator. convertible. T. W .  Page . . 156.590 
Planter and cnltlvator. corn . T.  Barton . . . . . . . . . . . .  156.528 
Planter. corn. S. B .  D .. vls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.545 
Plow. C. T. EllI.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.5M 
Plow. J .  Urle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.609 
Plow wheel. W. S. Lawrence . . . . . . . . . . . . . . . . . . . . . . . .  156.42'l 
Plug. Yent • •  J. M. Spahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.141 
Prnnlng Implement. S. J. Vance . . . . . . . . . . . . . . . . . . . .  156.512 
Pulley. adJ u.table dead. Newell & Cook . . . . . . . . . . .  156.492 

Pulleys. bearIng for band. W. D. Andrew . . . . . . . . .  156.528 
Pump. L. H.  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.6 12 

Purlfier. mlddl1ngs. W. N .  Ess.I.tyn . . . . . . . . . . . . . . .  156.457 
PurlMr. mlddl1ngs. Wright & Bateman . . . . . . .  : . . . .  156.622 
Rallw .. y way meter. S. P. Llttlelleld . . . . . . . . . . . . . . .  156.480 
Rallw .. y r .. 11 joInt. Bnrch & Smith . . . . . . . . . . . . . . . . . .  156.538 
Range and heater. cooking. E. S. Scripture . . . . . . .  156.601 

Roof. composition. E. Charchlll . . . . . . . . . . . . . . . . . . . . 156.597 
Saw aummer and sharpeller. H. B .. ughman . . . . . . .  156.478 
S .. W j Ig. C .  A. Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.417 
Sawing machIne. W. SprIng . . . . . . . . . . . . . . . . . . . . . . . . .  156.44a 
Sca1foldlng. P. Rodecker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.594 
Sewing machine. W. A .  Mack (r) . . . . . . . . . . . . . . . . . .  6,118 
Sewing machine binder. C. H. young . . . . . . . . . . . . . .  156.624 
Sewing machine .ack. H. P. Garland . . . . . . . . . . . . . .  156.418 
Sewing machine needle. W .  S .  Spalding . . . . . . . . . . .  156.608 
Sewing machine threader. J. M .  Stamp . . . . . . . . . . . •  156.604 
Sewing m .. chlne tabl e .  W. Whitworth . . . . . . . . .. . . .  1116.517 
Sheet metal. olllng. F .  W. Perry . . . . . . . . . . . . . . . . . . . .  156,486 
Sheet metal cover., making. J. E. Well . . . . . . . . . . .  156.515 

Shingle •• packing. E. T. Rowell . . . • . . . . . . . . . . . . • . • •  156.502 
Shoe fa.tener. G. L. Robinson . . . . . . . . . . . . . . . . . . . . . 156,500 

Snovel. lire. J. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.552 

Show case. B. Metzger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.539 

Shutter fastenlnll'. J. S. Keator . . . . . . . . . . . . . . . . . . . . .  156.486 
Shutter worker. J. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  156.524 
Sieve. G. A. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,516 
Soldering machine. can. A. V. Allen . . . . . . . . . . . . . . .  156.40'� 

Sower and cultivator • •  eed. E. Emmert . . . . . . . . . . . .  156.416 
Spark arre.ter. J . B. Wardwell . . . . . . . . . . . . . . . . . . . . .  156,469 
Spark arrester and consumer. G .  H. Grigg . . . . . . . .  156.460 
Spark arrestero. lcreen for. J. E. Wootten . . . . . . . .  156.620 

Spinning frame. J. E . Atwood . . . . . . . . . . . . .. . . . . . . . .  156,526 
Spinning frame. 81lk. J. E. Atwood . . . . . . . . . . . . . . . .  156.525 

Splnn.lng rings. making. C. It. Trowbridge (r) .. . . .  6.115 
Spool. Darrow & Walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156 41S 
Squares • •  tamplng carpenter·s. H. K. Jone. (r) . . . 6.111 
Stave machine. L. R. Fulda . . . . . . . . . . . . . . . . . . . . . . . .  156.561 
Steel. manufacture ott M. Ru.h . . . . . . . . . . . . . . . . . . . .  156.596 
Still for relining 011. J. Schubert . . . . . . . . . . . . . . . . .  156.600 

Stocking supporter cla.p. J. P. Llnd •• y . . . . . . . . . .  156.429 
Stone. hardening artltlclal. F. Preu.ser . . . . . . . . . .  156. 592 
Stove. lamp. J .  W. Schreiber . . . . . . . . . . . . . . . . . . . . . . . .  156.508 
St rainer. S. Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.488 

Street wa.her box. J. A. Latham . • • • • . . . • . . • • • . • . . •  156.577 
Thill coupling. A. B. Crowen . . . . . . . . . . . . . . . . . . . . . . .  156,51-! 
Time detector. watchmen' •• J. E .  Buerk . . . . . . . . . .  156.532 
Tobacco .tems. cru.hlng. G .  P. Unverzagt . . . . . . . . 156,608 
Tra.p ,  By, W. J. Kayser • • • • • • • . • • • • • • • • • • • • • • • • 0 • • • • • 156.574 
Umbrella tip retalner. G. W. Tucker . . . . . . . . . . . . . . .  156,510 
Vault cover. W .  D .. le . . . . . . . . . . . . . . . . . . . . . . . . 156.411 . 156.412 
Vehlcle, M .  V. Nlchols (r) . . . . . . . . . . . . . . . . . . . . . . . .  6.1 19. 6.120 
VehIcle wheel. L. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,450 
Vehicle wheel. J. V. Wool.ey . . . . . . . . . . . . . . . . . . . . . . .  156 499 
Vinegar. maklDg. D .  Wlmplhelmer . . . . . . . . . . . . . . . .  156.617 
VIolin chin rest. H. W. White . . . . . . . . . . . . . . . . . . . . . . . 156.613 

Wagon brake. C .  M. L.lIlngwell . . . . . . . . . . . . . . . . . . . .  156.426 
Wa.hlng machine. R.  Little . . . . . . . . . . . . . . . . . . . . . . . .  156.462 

Watch key. F. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.471 
Watch • •  top. C. E. Jacot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,571 
Water clo.et valve. J. E. Boyle . . . . . . . . . . . . . . . . . . . .  156.407 
Whlllletree center. H. K. Porter . . . . . . . . . . . . . . . . . . . 156,497 
Wlndla ••• W .  H .  Harfield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,461 
Wringer roll. T. J. Dickerson . . . . . . . . . . . . . . . . . . . . . . .  156.518 

APPLICATIONS FOR EXTENSION. 
Appllcatlona haVe been duly filed and are now pending 

for the extension of the followIng Letters Patent. Rear
Ing. upon the re.pectlve appUcationa are appoInted for 
the days hereinafter mentioned : 
81,824.-LoOHS .-W. Meerkland. January 20. 
81.8S7.-REVEEBEBATOBY FUBNACE.-J. Ree.e. Jan. 20. 
81,5411 .-POLISHING IBON .-B .  Lauth . February 10. 

EXTENSIONS GRANTED. 
30.591.-DoOB LATOH.-T. Slalght. 

DESIGNS PATENTED. 
7.814.-STOVE . -W. P. Abendroth. Port Che.ter. N .  Y .  
7.815. -PWTUBE HOLDERS. -J. Barne. e t  a l  .• Gilman, lll . 
7.816 to 7.819.-CABPET •. -R. R. Campbell.  Lowen. }las • .  
7 .820.-SrovE.-G. Com.tock. Keokuk. Iowa. 
7.821 to 7.82S.-EHBnOlDEBY . -E.Crl.and. !-l e w  Haven.Ct. 
7,824 to 7,826 .-MEDAL • • -T.W .DerousBe,Phlladelphla.Pa. 
7.827 t o  7 829.-MEDAL S . -T. R .  Hartell et ai . •  PhUa . •  Pa . 
7.830.-0BGAN CASE.-S . Hayward, Boston , Mas8.  
7.88 l . -.lACKETS . - \!. .  Lande nberger. Philadelphia, Pa . 
7,832 . -BoTTLE .-Cf. :Ma.ckay, Roche ster,  N. Y. 
1,883 to 1.8:!5 . -0BGAN C.<SE •. -W. W.Keiier. Wllkesbarre. 
7,8S6 .-BoTTLBS.-C. C. Woodwor t h ,  Rochester, N. Y. 
7,837.-COllPA88 CARDS.-D. Baker , Boston, Mass . 
7.888.-BBAOKETS.-W. H. Britton. Milford. MaBE . •  et ai. 
7,839 to 7,841 . -C ARPJCT8.-J. �L Chri8tie, Ktddermln· 

st er, England.  
7,642 & 7.S48.-0 IlGAN CASEs.-S.Bayward . Bo.ton . M a  •• . 
7.844 to 1,816 .-0rL CLOTH .-C .  T. Meyer et al .• Bergen .N.J· 
7.847.-CHILD·S CABRIAGE .-J. Sue •• Loul.vllle. Ky. 

TRADE MARKS REGISTERED. 

2,046 .-LuBRIOATING OIL •. -Am . L. O. Co .• Clevel.nd.O. 
2,0.;7 & 2.046.-NUB"ING BOTTLES.-M. i.  Burr & Co . • 

Bosto n ,  Mass. 
2.049 & 2,050.-PLOWS.-E . E .  Lummu. & Co .• Bo.ton. Ms. 
2.05 I . -FBUlT JELLIBs .-8herwood et al  . •  N e w  York city. 
�.052.-W�.HING ExTBAOT .-A. Dorlng , New York city. 
2,058.-GBOCBRIBS.-A. G 'ldtllot,  New York city . 
2,C51 .-PILL8.-S. D. HOll e. �ew Y ork city. 
2,055 & �,05r. -TOBAcoo . -Marburg Ilro' •• Baltimore. M d .  
2.057 .-0BGAN8 . - H .  NIcholls. PhiladelphIa. Pa . 
2,058 . -NIGHT SHIRTs.-Perego's SOB8, New Y ork city. 
2.059.-ToWELING.-Stark Mill •• Manchester. N. H. 

S(JHEDULE OP PATEl'II T PEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
O n  each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �II 
On ftllng each appUcatton. for a Patent (17 ye .... ) .  8111 
on luning each original Patent . . . . . . . . . . . . . . . . . . . . . .. �O 
on appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . .. 10 
on .. ppeal to Commissioner of Patent .. . . . . . . . . . . . . .. !lO 
On application for Betllue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
on "ppllcatton for Extenston of P .. t.nt . . . . . . . . . . . . .. 110 
On granting the Extenston . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .. 110 
On ftllng a Dlaclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On an application for Design (9" ye .... ) . �  . . . . . . . . . .. 10 
On .. ppllcatlon for Design CI years) . _ . . . . . . . . . . . . . . . .. 111 
o n  application for De.lgn (14 yean) . . . . . . . . . . . . . . . . .. 30 

OdADIAN PATENTS. 

WI'l OJ' P A'l'El'I'H GBAN'l'BD IN C.UUDA, 
NOVEMBER 7 to 14, 1874. 

i,oo&. -L. A. De •• aulles and Wm. Murphy. Montreal. 
Can . Amellorat1ons aux mill et. servant au pa.sage 
de. lacets pour fermer les chaus.ure •• dlt. " Oelllets 
pour Lacer Ie. Chaussures . .. (Improvement. on Eye
lets for Boot •.  ) Nov . 7. 1874 . 

4.027.-W. Shaver. KemptyllIe. Onto Improvement oa 
attachments for sewtng machtnes,  called "Shaver's 
Attachment for Sewing Machine, for Laces. Braid •• 
etc.,-,wlth Hem . "  Nov. 7,  1874. 

4.028.-A. D .  McKenzie and O .  G. Hughes. Toronto.Can. 
Improvements In dumpIng wagon •• called "McKen· 
zle·. Improved Dump w agon." Nov. 7. 187J . 

4.029.-G. D. Thornhill. Xenia. Greene county. 0 . •  U. S, 
a •• lgnee of W. Coulter. Aloany city. U. S. Improve· 
ments on car conpllng •• called "Coulter'. Car Co up
llng." Nov. 7. 1874 . 

4.080.-J. Bardsley. Akron. Summit county. 0 • • U. S. 
Improvement in spark arresters, called "Barsley's 
S park Arrester." Nov .7. 1874. 

4.081.-J. Gregory. Wlngham. Huron county. Onto Use· 
ful middling. purlll1!r. Galled "Gregory'. Improved 
Mlddllngs Purifier . "  Nov. 7. 1874. 

4.082 .-J. S. Robln.on. Canandaigua. OntariO county. 
N. Y •• U. S. Improvement on the method or process 
for hardening aad toughenlni' the .nrface. ot cast 
Iron. called " Roblnson's Improved Proce •• for Chill
Ing. C .. rbonlzlng. and Toughenlni' the Snrfaces of 
Ca.t Iron Moldbo .. rds for Plow. and other Ca.tlng . ...  
N ov . 7. 1874 . 

4.OSS.-F. Snowball aud J. C. Nichol.  MOlltreal. Canada. 
CompOSition for artificial marble or .tone . Nov. 7. 
1874. 

4.084 .-J . B. Armstrong. Guelph. Welllngtiln county. 
Onto Improvement. In furnaces fllr heating steel In 
tempering. called " Armstrong's Improved Temper
Ing Furnace." Nov. 7. 1874. 

4.085.-J. Absterdam. New York city. u. S . Improve
ments on prooeBB for the manufacturl\of lllum1n .. tln" 

[DECEMBElt 5. 1 874. 
ea., ealled " Abaterdam's Proceaa for the Manufacture 
of Illum1nattng Gas . "  Nov. 7, l870. 

4.086.-J. Bird. Naugatuck. New H aven county. Conn .• 

U. S. Improvement. on self- binding pulley block • • 
called " Bird'. Eccentric Pulley B!ock . "  Nov. 7. 1674. 

4,097.-J. Judson and W. A. C og. well. Rocheater. Mon · 
roe county, N .  Y., U. S. Improvement on rteam gOY: 
ernors , called "The Judson Steam Governor." Noy· 
7. 1874 . 

4.038 .-J .  B. Orr. Gla.gow. Scotland. Improveme nt. on 
o btainIng a white pigment. and In the proce,. em· 
ployed therefor, called "Orr's White Enamel Paint." 
Nov. 7, 1874. 

4,0S9 . -M. Cha.se,  Jr . •  anu C .  S .  lluir, St .  John 's, Xew 
Brun.wlck.  Improvement. on .hlngle machine • •  
c a l l e d  "Cha.e & Muir'. bhlngle Macbln e . "  Nov. 1 4 ,  
IS74 . 

4.040 . - M .  Callan. Innerklp, Oxford county. Ont . 1m.  
provements In 1 1 m e  k l l n s ,  ca.lled " The Domin1on 
Ch.mplon Lime Kiln . " Nov.  14 .  1874. 

4.041 .-D. W. Long. Pa·:ker.burgh.  Wood couuty. Va . ,  
U .  S .  Improvements 0 11  hinges,  called "Long's Surety 
Hinge ." Nov. 14. 1874. 

4,042.-8 . WUmarth, Malden , Middlesex county, Mass . •  
U . 8 .  Improvements on w ater engfnes or motor�, 
called " Wilmarth'. Water En gIne or Motor . "  Noy . 
14. 1874 . 

4.013.-A. R o d ger •• MUSkegon . Mu.kegon county.Mlch.  
U .  S .  Impr ovements on a machIne for movIng log ' ,  
called "Rodgers ' Log Mover . "  Nov. 1 4 ,  1874. 

4.044.-J. W. Up.on. Tallmadge.Summlt county.O . •  U . "  . •  
U. S .  Improvement. on an apparatn. f o r  screenIng 
and loading coal, Called "James W .  Upson's Ap!)a.ra
tu. for Screening and Loading Coa!." Nov. 14. 1 874 . 

4.045. -W. Golding. New Orlean •• Orlean. c ounty, La.,  
U.  S. Improvement on steam generators, called 
" Golding Steam G enerator. " No v. 1 4, 1874. • 

4.046.-T . L .•  I . .  C .  B •• and J .  M. Hubbard. Port Huro n ,  
St.  Clair county. Mlch . ,U. S .  Improvement. on .hlp ·, 
winches. called "Hubbard's Ship Winch . "  Nov . 14. 
1874. 

4,Ol7.-M. A .  Cushing. Aurora. Kane county. 111 . .  U .  S. 
Improvements on hot air furnaces, calJed "Cueh. 
lng's Tubular Warm Air Furn aco." Nov. 14, 1874. 

4.048.-D . P. Dieterich. Philadelphia. Phil. del phia coun. 
ty. PR . ,  U. S. Improvements on gum stoes or 
sab o t e ,  called " Dieterich's Gum Shoe." Noy. 14 . 
1874 .  

4.049.-F. Barber. Detroit city. Mich . •  U .  S .  Improve. 
ments on revolvIng chairs, cailed u B ll-rber's Roc k .  
I n g  and Tilting RevolvIng ChaIr." Nov. 14. 1874. 

4.050 . - W .  Beck. Batavia. Genesee county. N .  Y ••  U. S :  
Improvements o n  meta1l1c hoop locks, called " Beck's 
Metallic Hoop LOCk." Nov. 1 4 . 1 874. 

4.051 .-W. Beck. BatavIa. G e nesee county. N. Y .• U. S .  
Improvements On tyre tighteners , ca.lled HBeCk's Tyre 
TIghtener." Nov. 14. 1874. 

4.052 . - J .  E .  Du.tln. A. L . Brown. and W. G. Brown. 
Whitefield.  N. H . •  U. S .• and A. Ordway. La wrence 
city, Mass.,  U. S . Improvements on spark arrester s ,  
called " Dustin 's Spark Arrester." Nov.  14, 1874 .  

4.053.-H. B .  CRsgraln. Ottawa c i t y .  O n t o  Ext e nsI o n  of 
:-\0 . 150. called "The P nlver.al OIDce File . "  Nov. lJ 
1874. 

B...,k Pqe • " " " " • .. 1I1�OO • line. 
lntllde Pawe ' - " " " " " 711 cents a lin ... 

Enuramll(J8 mall Mad ad�ertts_ts at tAe 8am. rate per 
line. btl mea8W'em6m. as tAe letter prU8. Aa�erltsem.nI8 
must be "6C6i�ea aI publicalion o/1lC6 as earlSl as Ji'rlaau 
morning to appear In no",t tsBUe. 

Superior C t- MADE T O  ORDER 
L·  ht as lngs promptly. LIGHT 

19' WOEK our Speclalt '" 
LIVINGSTON & CO.,  Iron Founder •• Plttsburgh. l'a . 

THE WALL 
EXPLAlN S 

STREJ<:T RE VIEW 
Stock o perat I O n s  Bud Prlvl. 
lege.. ><ub,crlptlon. $1 . 50  a 

year. S.mple cop!, sent free by J . H I C K L I N G  & C O .  72 BrOadwu.y, New York . 

, t  
$77 

'r?n"l&e Polisller. Can Opener • :::: _ � J.I Sharpener. Agents wante<l 
• Centennial Novelty 651 N. 7th . St. Ph i lo .  Po. 

MA.SON'S PA.T'T FRICTION CLUTCHES 
are maaufactured by Volne W. Mason & Co. 

ovldence. R. I. Agent'!! L. B. BR1JOKS. 60 CI11f street 
Sew York : TAPLIN; ru<;E .. CO. A krou Otllo.  

BICHA.RDBON, MERlAM • CO. 
Mannfacturen of the lateat Improved Patent Dan· 

and Woodworth l'\anln.e Machin .... Matching. Sa.h 
and molding. Tenoning. Mortising. Bomg. Shaping. Ver 
tlORI. and Clircular Be-aawlng Machlnea. Saw MIlls. Saw 
�lio.;· =�� �r'w�IA���latt.�t :��r1�:; 
other kinds of Wood-worl<lng Machinery. Catalogue. 
and prICe Jlatl .ent on "ppllcatlon. ManUfactOry

k
Wor 

_ter. Maal. Warehoule lUi LllJerty .t. New Yor • 17 

IRON BRIDGES--CLA:aKl!:, RUVES " Co., 
PH<ENIXVILLE BRIDGE WORKS. om.ce. 410 W .. I· 

ntlt Street. Philadelphia Pa. 
�eetaltles-Accurate WorkDlaDlhip-PhamlX columna 

-Use of double retlned Iron. No welds . All wort 
t��:t�'kjh.LEJ�

m
�":&eJ';:':ie��MOo�

I
����s.b

rldge • • 

G
Es'i�l�D

T¥�f:ftf IJ'Tg���E .  Al so. ARKAN 

::: 

BOYD & CHASE. N. Y . . Manufacturera. 

.. , c ' f  'J � , 2 . . . . . . . . . . . -
/ .  4 ) <j � � "oJ 2 1  1 �I 11 f . . . . . . . . . . . . . 

• J ? i O '  N I I '4 1 I ' f  f r<  i "  J 
. . . . . . . . . . . . . .  '" '" 

• • • • •  � • � • • • • • •  I 

SCREW CHASERS. VRILL (:tAUGE. 
OD e pair of Chasers sent free t ')  any address for 75c'1 

"0. 12. 14. 16. 18.20. 22. 2 1. 26!28. 80. 32. 86. 40. 48 thread. to In. Drtll Ga.uge, tndlspeDssb e to a.ll who llBe Twist Drtlls,  
�8&B'�'b� �a\�,tI':j:��'l>J��� ��:n�lfl:n��.lg����:�: 
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DECEMBER 5,  1 874.) 
�AVE YOU R  BOILERS, SAVE FUEL, 

and Incr�a.qe StP-Bmtng capactty o f  your Bolters . 
d9 Tnomas's FI Lltd T1I.Uflate of Soda. to rem 'lve Scale . 

It Is In B .. rel. 500 I b., }{ B ll •. 2;0 111 .. )( Bbls. 125 1b., vrlce 
10 cents ver lb •• Jess r·Baa one tb.trd Dnce of otner prepa· 
�r��)8tl �a���e1:lv��t R�8t�1:�lt ������. ItS�::-!: �fl�:� 
l i B  cost 1n .li'uel, and. �O ttmet Its CJst In R�oa.1rB of BoU· 
ers . and gIVes Botler Its fall steominlr capacUy. 
whtch no tncrusted BoHer c.n hQv�. It  lUIS been tb.Ot· 
ougnly proven In llundreds ot BstJpro. Addr •• s orders to 

N. SPENCER THOMAS, Elmlra, N. Y.  

V;�,fu�r��
G
B���t.tt"U�" a;:t::

l
b����::�es ��d

c
��:� 

easIlY made (New I'roc.".) . Instrnctlon Book ,1. 
JOHN W. PRA rT, Rondout . N . Y Box 191. 

BROOKS' DIAMOND STEEL KNI FE & 
Sclosors SharD.ner 1. perfection. Elegantlv finIshed 

�l�:� B��l�� :o':,��le lr:�V8fIif ft5' E���'li;�:d ����.
s
�� 

T-h W kl Su Alarge,elght·page ln. e ee Y ll .  devendent,honest and 
fearless newspaper, uf 56 broa.d columns. We 81m to 
make the Weekly Sun th- best family new'paper In 
the world. Try It . $1.20 ver year. postage paId. 
Adore.. THE SUN, New York CIty. 

BLAK't�us���� pU M pS 
F O R  E VE RY P O SSIB LE DUTY 
[O .f. B LAKE M fG C0. 79&8 l l 1 B E�TY ST.�f. 

CAU S EWAY& F R I EN D  STS .  B O STO N .  
5 0  CA N A L  ST. C H I  CAcao  

'O.'i.�',) ,, �\\ \\..\..'U s'\ \\ !>.,,�\) CI>o." "'\"I:1"'�� . 

$2400 Yearly to Agents. M new artwlelS 1101.11.1 
the best Family Paper in America, wi til 

iwo $6 ChromoL Family Journal, 300 Br'way. N. Y. 

2nd Hand En[ines and BOilers, 
of all kInd. and Sizes,  BOUGHT. SOLD & EXCHANGED. 
Large stoclt al ways on band.  Send for circular to 

ROBERTS & KING, l19 Liberty St., New Yorlt;. 

BBSSBlYIBB. 
S t  e e l W i r e  R o p e s 

'I M P O R T E D  T O  O R D E R .  
One third Stronlrer than Iron. 

PHI L I P  S. JUSTICE, 14 N. 5th, Phllaoelphla-42 Cliff, New Yo·rk 

MANUFACTURERS, AT TENTION ! 
Labor to Hire. 

Wanted to hIre out the labor of two hundred and fifty 
ConVIcts In the Missouri State Penl'eDtlary. Two Shops, 150 feet by 50 feet each, with maIn Shaftlmg and Pulleys 
In sllops, with all the Steam Power wanted . 
fO�

h
w����
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����ra�,
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o
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n
��u,;:f���er�� 

Any portIon of tne above hands will be hIred . 
Also. a first cia .. opportunIty tor part.1es to engage In 

the mannhcture of Men'e Boots and Sboes or Agrlcul· 
tUral Implements . Ample shop room and timber of all 
��:: Hl%�Ot�dtr�x,CT��:�t���

e
�t�

e
L�C::l�I��nuft�: 

tnrlng Company, Jell�rson City, Mo. 

"A TRIA.L TRIP " The 8oIeDoo of 
• Health a First 

Cla.s Health Magazlnez.!t 12 a year.wlll be •• n. if month. 
.. on trial" for 25 cts. The IIlDstrated J'hrenololll
cal J8Drnal, as a year. or .ln�le No. SO cta.: .ent S 
mOD'DS .. all trIal," at 50 Ctll. Try It. S. R. WELLS 
389 Bruadway, New York . 

LE COUNT'S PATENT LATHE DOGS, 
botb Stet! and Iron ' Iron and Steel Clamp., Ex· 

pa.dlng MaDdrel� &c. Soid at whole.ale prices durIng 
tne hard times. ..end for Illustrated LIst to 

C. W. LE COUNT, 
Soutll Norwalk, Conn �JlINGLII AND BARBEL MACBINERY.

Imprond Law" 1'&teIlt �gle and BeIIdIIIa JIll. 
'lI lfinp1e1t and belt In Ule. AlIo ..... 8hlnJrle BeadlDa 

and .. tave Jolntan. 8tan Boual1serl, J1eadlllg Planen, 
Tuman, Ac. Adclrea TREVOR A CO. Lockport, III. Y. 

'R ANKRUPT'S BALE OF HORIZONTAL 

�d
a
��C�r�!�I.p��1� ��rJ'1�r ���\�:s"ar

nd seoond 
THE YALE IRON WORKS. New Haven, Conn 

W k A
t home, male or female 833 per or week, day or evenIng. No Capital. 

for all We send valnable paekalre of 

cent return 8ta�:,o:��::�� ffse3ree��%tS;t':��. �n 

I I I 1 1 1 1 1 �.J W R�RUO�HT 
i . �rA. M8 &: fJl£fJKR S 

HAS N O  EQUAL FOR VARI ETY, QUALITY, AND ECONOMY O F  ITS WORK. 
For ()ar Bullde .... PlaDlalr IIII1IA, Ho ..... BaDde .... Sash, Door and Bllad 1IIa .. e .... Ap-It'ul. 

t ........ ()ablaet, (Jarrlap aad WBIrOa Work •• 
HOBIZONTAL AND tTPRlGHT BOBING IIIACJlINES, StJPEBIOB TO ANT IN trSF_ 

PLANING AND MATVHING MA CHINES, .,nd other Wood-working Machin"ry. 
Send for OataJ.ogue and Price-List, BENTEL, MARGEDANT & (l0., Hamilton, Ohio. 

• • • •  e 

T o  .a. d V e r t i s  e r s .  
DurIng the month of December, we ahall publish a SPBOIAL edItion of 100,000 copIes of the SCmNTIFIC 

AMERICAN, whIch 11'111 be mailed In separate wrappen and the postage prepaId to every post olllce In the 
UnIted States, Canada, and adjoInIng proVInces . 

It Is Intendell. that a copy of tbe paper shall reach the princIpal manntacturers, worken In lumber and 
Iron, raIlroad shops. aDd the works ot other mecbanlcal and chemIcal Indnllrles In the UnIted States. 
AdvertIsements will be taken tor this extra edltlon, at the following rates : namely, 75 cent. a line 
InsIde, and '1 .50 a line on laat page . A few motlces, In the BusIness and Personal colnmn, not exCeedIng 
tour lines In lenlth, will be Inaerted at ,1 . :10  a line. ThIs a!fords an unusually favorable opportunIty for 
advertIsers to reach a class of persons not accessIble In the ordInary channels of advertIsIng. The 
names have been selected wIth care, and the pnbllshers guarantee the nnmber Isaued to be full 100,000 ; the 
postage on these copies, whIch Is TWO THOUSAND DOLLAES, will be prepaId, thua Insuring the prompt for. 
warding of the papers to theIr deltlnatlon. 

AdvertIsers will bear In mInd that thIs announcement Is for a 8pectal Edition , wblch Is to be cIrculated 
gratultoully among non· subscrIbers, and that the same advertIsements whIch appear In the regular edltlon, 
If ordered In the extra, 11'111 be seen by entIrely dlfferent persons. 

E N G R A V I N G S . 
A few Illustratlonl and deSCriptIons of machInes or artIcles of utility, whe"'er they have already appeared 

In thIs paper or In other pnbllcatlons 11'111 be receIved for InsertIon In thIs Special EdItIon on reasonable terms . 
ADDRESS 

MUHH Ie. CO., PubHshers, 
* fIRST CLASS STATIONARY ENGINES 

all slzes-Cast Steel Cyllnderl, Bods and Straps. 
nest Vertical and Portable EnK\nes, 8 to 25 H.P. Ad 

dress BLOOMINGTON lRO'; WO"RKS, Bloomlngton,IlI 

AGENTS WANTED. 
Men or women. $34 a week : Proof 

furnished. Business plea�antand honor-� able with no risks. A 16 page circular 
andValuable Sample. free. 4'iI'" A postal
card on which to send your address 
costs but one cent Write at once to 

F. M. REED, 8TH ST., NEW YORK. 

E A G L E  F O 'O T  L A T H E S , 

C

:'�:':I�'rJ�eR�::�:'llI��Y:r p!�':t
e
'}tgi 

Scroll Saws-all ot the neatest deSign ana 
luperlor IInlsh . Onr catalogue deacrlbes 
every tool neceasary to fit ont the Artl· 

, Ian or Amateur, a8 well al the Boy. for 
the Holidays . WM . L. CHASE '" CO., 

95 & 91 LIberty St .. New York. 
·M 

37 PARK ROW, NEW YORK. 

LUDLOW VALVES. 
FRED. STONE & CO •• S ParI< Place, New York. 

I- . � �I ' E N ' .� CO L D  R O L L E D 
S HAF TING . 

J hti lac. ,o.l:!I. .  ,,"" I t  '�1.J "lu" .J.020 ., "�1.  C�"' l 61 ... "t."� 
trenJrth. a nner nnl8h, and Is trn .. r LI> gage,'llan any eth81 

In ule, reDders U undonbtedly the mOJlt eeonomlcat. We 
are also the lole manufaoturen ef the C�TD COL
LIllIe PAT. COUPLDl& and furnIIb Ptl11e,., BaDgers.etc. 
of the mOI� appreved It,.Ie1. Prfcellitl mailed on appll· 
oa\loa tel JONE8 A LAUGBLIN8. � Atreet. iN and Bel ananel, Plttabtll'llh, i'a. 

110 .. t:aiIaI n. CIilGalrO. � Of UIlI IIIafUDIr In ltore ad lOr I&li bJ DAlIfA A FlTZ. lIOItoD . ...... 
GBO. �A'f.mUl Chamben Itree\, •• T. 
PIBBCB A e. IIPwaukee. 101. 

BAXTER P O R T AB LE  S T EAM ENGINE .  
--0 --

REDUCED PRICE LIST, NOVEMBER 2, 1 8 1'4. 
-0---

In readjustIng tbe prices of 

WM. D. RUSSELL, 
18 Park Place, New York. 

Olllce of the B axter Steam Engine Co. 

p,- When you wrIte, mention SOIENTIPIC AMEBICAN. 

P. BL.a.ISDIILL Ie. OOu 
Wel'eellcer, a .... , 

Manufacturers of the Blalldell 1'&_' UprJght DrIll. A FORTUNE FOB ALL In lbe Rubber Stamp r.ud other llrat-clul Maehlnllta' Tooll_ 
BUSiness. Addreu DOllllAlr's 

---------

STENOIL AND STAlIP WOEKIi. Baltlmore, Md. CHRISTMAS BELLS FOR 1874. 

� . .  N9o���IB�I�a�t�1§;. - �!�;1, R���<;' BoOrn(li)��er .10��:�: 
French Cone-Burr 111111_. 

. and t:otton-lieed Hulle .... 
. Il Ius'ted pamphlet free. Addre •• , 

o � 0 020 per day at home. Tel'lll.l Free. Addrel. I dl bl t All h Wi It b H ..,U f< .., GEO. STINSON A Co., Portland, MaIne. a':.d '1&';.':,,8: O�he°r8 �o.
w 

S:'nt F'f!ee �: re�eIPt
a

�r� 

_ SEDGEIIEEK, SIIIW.l.RD " III.LBB, -' 181 E. Front Strcet, Cincinnati,O. 

$6 0 T g o a week and expenses to all. Articles new 
o S l aple as tiour. Samvles free. C. M .  LININGTON & B RO., N. Y. or Chicago . 

18?3.-Poatpald.-Sl.60. 

T H E  N U R S E R Y. 
A Monlhly Maga.lne for Yonnge81 RelZder8. SUPEBBLY 

ILLUEITRATED P- Send ten cents for a Sample Num. 
ber . Subscribe NOW (1874) and get tile last two nnm. 
bers Of tlllO year FREE. 

JOHN L. SHOREY, 
36 Bromfield Street, Boston, Mass. 

MACmNERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting, 
BANGEHS, PULLEYS, COUPLINGS, B ELTING 
&c. &c. Send for Illustrated Catalogue and PIIce List: 

G E 0 R G E P L A C  E & CO., 
121 Chambers '" lOS Reade St •. , New York. 

stamp by AOAMti & CO . ,  Pubs .. BOBto., Ma • • •  �TOM�L�� !!�GAI!!a�!�!�Y . �DERRICKS & TRAVELLERS, 
THOMAB ROSIi, Rutland, Vt. 

200 per cent a month. Send for IeIld for CIrcular. ci.a.a.PLACi $10 totl000 Invelted In Stelcl<l & Goldpa,.1 IACHIBERY .. WI .... N BARD 
partIculars. XlIBIDGE '" Co.,Bankers,2 Wall St. ,N. Y .  I . CO. to Veeey It.. lllew York. 

OTIS' 8AFIITY B018TING .achtne�. 
111'0. US BBOml\. tN'\JoA. 0 .. �;-'OR LECiAL ADVICE CONCERNING IBfrlnll8lllenta and 1'&telltl CODlult R. B. McMA8-R, Counsellorst Law, 9 A 11 Nanan It., Room 26 New York. Counsellor and Advocate ln 1'&tent Cases. ' l'\EW • IMPROVED PATTIIRNS.-JU. CllINDTII' TOOx.s-.u �, low pl1cel. 

• GOULD, rJ to 118 R. J. R. B. Ave .. Rewark. III. J 

P A T E N T  !�!!f!..��e!!!!!�� IIIIw Arbon. and ether wOOd working 1llaehln8l'J' • .. A. WOODI :M.A.ClIIRE CO . .  j llL1bertJ' IL.B. T. : Bend for Clreulan, etc. 1 n Sud.lIVJ It Bonoll 

The Toll-Gate ' J'rlz," PlecanleDUreel AA 
• 41nDleUIR!D1 AOobJeo&I te !lnd.1 Adc1req.W1th ltamP,:S; o. ABBlU',�Bmraro. III.Y. 

HOW TO MAKE MONEY IN WALL ST. SAFELY, wttb ,10 or more .  Pamphlets mailed. RUMBLE & CO . ,  52 Broadway, P. O . ,  Box 4,90., N. Y. 

Niagara Steam Pump. 
ClUB. B, BARDICK, 

211 Adami It.. Brooklft. N. Y. pOOllIIG 
DllOP -w... lYnOOD-ltOBJDNG 1rlA1I'BINDY GDeralI .. _,.. 1P88lal� .... Woodwortll Planenand B\cb. Il '" .teIIt Im...ProflKl TenOIl 1IaehIn ... Central, oorner UDlon It:&. woroeetertMuI. Wl'l'BBBlI x BU6& A wCJlABDllOIII. 

f.l.LABB MOULDI!I for Fruit Jara LamPI! � BoUlel, Ink ltands,ete.,made by B.�ROOltB· l!I yean COB. lIl'nI .&.lID  ClIBT1UI ST •• , R. Y. For anJ �lllllew ln glall YOU will reqn1re e mould (0 dle) . r P UTIOlJL.A.B A'l"l'UTIOlf paId te MOULDS fot VBNTOBS. SeIlCl model or drawing ; 1IIC101e Itamp. 

HUSSEY'S NATIONAL 

Cotta[e Architecture. 
::a'i:B�a����!.Pd

e
��:II����I�ff 

Styles ot low·prlced Houses, with 
SpecIfications and Cost. Just Pub 
lIoMd. Royal qnarto. Post·pald, $6. 

WOODWARD'S l l ,OOOWOEKING DBAWING. 

NATIONAL Plana, Detalla, 

' RCHITECT J S�eclncatlons& Estlmatea 
.4. TwlI:LVB DOLLAB8, post· 

paid. 
MONCKTON'S NA TIONAL 1 Six Dollar" polt 

STAIR-BUILDER. S paid. 
MONCKTON'S NATIONAL 1 Six Dellars. post 
CARPENTER & .rOINER. S paid. 

ORANGE .JUDD CO •• �3 Broadway, N.Y 
New Burr Mills, 

C 'li�m���crai a���N;;� 
I
:;'��pt.�aDsP��I��V�6���,-, 

pondence SOlicIted. J .  CEEUSE. 5 2  Mald.n Lane, N .  L 

L A ffd��.�
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Ladies at Home. -
And Men who have other bnslness, wanted a. a",ents. 
N ove) plana, pleasant work. GOOD PAY .  Send S-cen t 
.tamo for partIcular •• THE GEAPHIO t.:OJlIl'ANY, 89·41 
Park Place, New York

."
. ____ _ 

H .  W E S L E Y  P E R K I N S ,  
" S C I E N T I F I C "  E N G R A V E R  

3 1  P A R K  R O W ,  N .  Y .  
I L L U S T R A T I O N S  O F  E V E R Y T H I N C .  

UJ!-lJI YNINI}, 1J1t4 WINY, 4.iNlJ E..>iJIt4 VUn r .  
JiIA.GNET8-Permanent Steel Magnetl 

of any form or llze, made to order by F. C. BEACH 
.. CO'

I! 
268 Broadway, New York. Makers or the eel· �'::::. Tom Thum!) and MInIature Telegraph Instru· 

SHINGLE & BARREL MACHINERY EVART'S IMP. HEADING AND SHINGLE SAW �11.b�N�FiJIM!J�INTERS, EQUALIZERS, AND 
BAILEY GAUGE LATHE-For turnIng all kInds han dies and CabInet work. SImplest and best In nse. We manufacture a full line ot Wood and Jren WorkIng M.achlnery, Stt����¥lW'':t t1N:��ockPort, N. Y. 

PORTABLJII BTEAM JlNGINEB, COMBIN· InII tbe mUlmum of elllelency, darabllIty r.ud econ. �my, with the JDInImum ot weIght and price. They are WIdely and favorably UGWD, more than 1,900 being In 1118. All warranted oatlafactory or no Bale. Desorlptln lIIrCul&n le
-M&
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�iele grotie unb t�atige �Iaffe untrer !Be. 
I)illferung madjen wir lielonber� barauf 
tlufmetfjam , ban unjre �lrm" hurdj i�re lBer� 
&inbung mit lIDc!�ington unb beu eurovaijdjen 
.tJauvtjliibten, &ejonbm lBort�()ile 3ur �r1an� 
gung I)on in- 'm� 1u�[1inbiidjetT I.[latcntcn 
!lieltt. 

. 

Seber �rflnber, gletd}bld wetdjer j)1ationalt. 
tilt ange�ilrig , ijl burdj bie Iilicralen Ij3ntentge. 
ie�e bel' tBereinigten ®taaten 3um l.[latentjd}uQ 
;lir �rfinbungen limd}tigt . Unjre fiirma ift 
&ereit, gejllil,lt aUf 26jii�rige �rfa�rull g ,  beutfdje 
�rfinber jeber 3eit 3u lierat�en unb 3u majiigcl! 
jpreijen rajdj unb Viinftlidj jpatente 3U edangen , 

SDie SDeutjdje ®ection ijl in b en .pauben 
fll�iger beutjd}er Sngenieure, ':veidje in ber 
Office lIerjilnlhfl mit �rfinbem "erlenren 
anerben. 

:llet "Scientific American " wirb tn lelUen 
E>�alten bie &ebeutenberen �rflnbungen lie
t�redjen . 

�orrejvl.)nben� erbeten unb llromvt beant • 

Itlortet. jpam��letg in beutjdjer ®\ll:4dje lUer. 
ben aUf $�Iangen franco 3uge!anbt 

ilbre1fire : 

�uuu & �o., 
,,&ientijic American" Patent Agentu"f, 

,>:! -"A� IRdlll, 
1\T-aw XDri: [);\<i:s;. 

© 1874 SCIENTIFIC AMERICAN, INC.



Baoll P... • • • • • • • ,1.00 a lin .. In.lde p... . . . . . . .  3 cent. a lin .. 
l'.ot/1ram1U18 fllall Mad ad� � 1M same rau "er 

1M. bll _omem. as 1M /etUr prU8. Ad_II 
mU8t berB<*�ea � publICatIOn o� as earlll as l'Hda1i 
mornln(l 10 awear In _ 1881Ul. 

CAUTION. 
On accouut of the popularity of the Wheeler a. Wilson 

SewIng Machine •• parties bave largely been engaged In 
purcbaslng old and second -hand machines of tbat make, 
and Imposed upon the public by selUng them as new 
machInes. The Wheeler a. Wilson Company begs to 
advls,) the public tbat aay one desIring to bny their 
lecond-hand macblnes, cau be supplied by that Com
pany dIrect, on better terms than others can afford 
them, and be a.sured of wbat tbey are buying. Address 

Wheeler & Wilson M'f[ Co. , 
625 Broadway, New York. 

Ut:CI:l:IOl'.IJ'V Your Own Printing 

advertising, 
trade. Amateur Printing, delight 
fu l pastime for spare hours. BOYS 
have grcatfun and make money fast 
at printing. Send two stamps for full 
catalogue presses type etc, to the Mfr. 
KELSEY & CO. Meriden, Conn. 

p ROPOSAL S FOR. CONVICT LABOR. 

be�gt3�tl·8;:�d�::::�.�'t��C�;���t���1l0r1t�nB��;��i 
Inspectors. sealed p roposals wlJl be received by tbe un-
�:;��,rD�ce�;�:, r�4��'t���D���� tt�f�gO:�D�08!�:t��� 
of five hundr. d (500) male convicts confined In t.hls 
prison, to be employt:d tn the Ll\undry busIness, to com
meDC� on t he 1st day of December, 1874, for the term of 
five years (5) . 

AI , o .  pr" posal' for the labor aud sprvtces of FIfty 
Male ConvIcts confined In tbl. Pr I son. to be employ ed In 
the maDuh,ctnre Of Brooms, for the term of 5 yt ar8. 

A' s '" prop sals for t\, e labor and services . · f  Fltty Male Convicts c ' nfised In tnlo t'rloon. t o  be emnloyed 
I n  tbe manufacture of W OOdi' D  Ware for tb e term of 
five years (5) , to commence on tbe liL day of December, t8N 

Also. propos. Is for tbe labor and services Of Fifty Male Convlct.s confin ed In this Prison, to be emploved In 
the m anufacture or Macblnery for the term o! five (5) 
y ears, to commence on tbe l e t  day of December, 1874. 
M!;�'8og��gt�s:��J��dt�; tl,'I��rl��t ��
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the mant1lacture of CIgar. for tbe term of five (5, years, 
to cummence on the 1st day of December, 1874. 

Wtth sl I('b labor and servlCPR w1l1 be furotPhed shops 
and Dreml'e. In the PrIson Yard, No HydraUliC, no  
BtpaID p o w er o r  Machtnery wtll  be furn1shed wtth Buch 
labor and servIces. Th , use o! the Croton W ater WIll be 
allowed at a reaF onabJe rate. 

Proposals for the labor and serVlcps of Male Convlcta 
to be empl oyed In the Laundry Eu.lnes. must be ad
drelH,ed to the undersfgneo , marked : Proposals for the 
Labor and ServIces of Male Conv Icts to be Employed In 
tbe Laundry Busln e.s . And each of the other proposals 
muot be addressf d i o  litre manner and opeclfy what the 
services a.re requtref1 for. Blanks for ouch proposals will be furnIshed by the 
CIerI< of tbls PrIson to &ny peroon apDlylng tberefor. 
Tbey muet be accompanied by tbe wrlt'en couent of tbe persons to become .. urettes in the sato. Contract, and 
they must h ave annexed a justlficatlol1 of the suretIes I n  
�y8��trooD

t
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wlll be entertalBM whIch offer more tnan one p,lce per 
day : and the rIght 1s reserved to tha Inspect('lrs, With 
the ass.nt of the uDdeI Blgnpd, to reject all or aoy of tbe 
prop' said made. '!  they sball deem It for the Interest of 
the State so to do. 

ALFRE D WALKER. Agent and Warden. 

Munn & CO. 's Patent 01lices. 
Established 1846. 

The Oldest Agency for Solicit� Patents 
i n the United States. 

TWENTY-EIGH7 YEARS' EXPERIENCE. 
MORE PATENTS have been secured through 

this agency, at home and abroad, than through any other In 

he world. 

SIX'I' Y  THOUS&ND Inventors have availed 

themselves of Munn & Co.'s services In examining their In

vsntions, and procuring their patents. 
They employ as their assistants a corps 01 the most ex 

perienced men as examiners, speclflcstion writers, and 

draftsmen that can be lound, many of whom have been .. -

ected from the ranks of the Patent Office. 
MUNN & CO., In connection with the pnblicstlon of the 

SCIENTIFIC AMERICAN, continue to examine inventions, 
confer with Inventors, prepare drawings, speclficstions, and 

sslgnments,attend to filing applicstions ln the Patent Office 
paying the government fees. and watch each ease step by 
step while pending before the examiner. Thts ts done 
throngh their branch office,corner F and 7th Streets, Wash
ngton, They also prepare and file csveats, procure design 

patents, trsdemarkli, and reissues, attend to rejected eases 
prepared by the tvventor or other attorneys) procure copy

lights, attend to Interferences. eive written opinions on 
matters of Infringement, furnish copies of patents: In fact 
attend to every branch of patent business both In thts and 
n foreign countries. 

Patents obtained In Canada, England, France, Belgium 
Germany, Russia, Prnssla, Spain, Portugal, the British 

Colonies, and all other conntries where patents are 
granted, 

A special notice ts made tv the SCIENTIFIO AMERICAN 01 
all Inventions patented throngh thts Agency, with the 
name and residence of the patentee. Patents are often 

old, In part or whole, to persons attracted to the invention 

y such notU!e 
A pamphlet ofU'pages, containing the laws and full dl

ections for obtalntng United States patents, also a ctreular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Addres. 

MUNN &, CO •• 
Publishers SCIENTIFIC AMERICAN, 

3'2' Park Row, N. y, 
BRANCH OFFICE-COrner F and '2'th Street. 

Washington D, C 

STEAlI BOILER AlID PIPE aOVIIRllTG 

Aaaress J OH� A .  HUl£bLl" G'S BUN S, ManUlactur
ers, TrenLon. N. J .• or 117 LIberty St. , New York. 
Wheels ,and Rope for conveytng power long dl.tan�. 
8end' for CIrCular. 

MA.CHINIST'S TOOLS, 
:&XTBA. HBA. VY AND IllPBOVED P.A. TTBBNBe 

LUCIUS W. POND, MAN UFACTURER, 
wARERo'%lIJ/''§lt;}!iJJJrll·sT., l!t. Y. 

IF'Lathu, Planer8, "JJOi1"(I AlIIIB, DrlIIB and Gear Ou," /era a Speclaltl/. 

2'HE qEALD d: SISCO 
Patent Centrifue-al Pumps, 
. VERTICAL & HOitIZONTA.L. 

1IIr" hemiums at New Orleans, CinCinnati, and New York. " Aledal f£.fft�l�ard, .. American 
Perfect satisfaction guaranieed. The clleapest, most durable. popular and successful Pump known, for Paper Makers, Tanner\ Contractors, Brick Makers, Distillers, 

��re��f���kln"���:d�.r�:at���P����'nt�s\C:: ted vamphle:lJfree. il&i references to partIes actuallyuslnl 
th

X=I.· ��U�Mt�'lf(j�.tl�M��s�H�*�i: 

H. W. JOHNS' PATENT 

ASBESTOS MATERIALS 
ASBESTOS ROOFIN G, FOR STEEP OR FLAT ROOFS IN ALL CLIMATBS. 

ASBESTOS ROOFING PAINT, a strIctly first class article, rlen color and superior body. ASBESTOS PAlNTS, .. 11 colors. for general purposes, ln cans, lt.gs, an d barrels. ASBESTOS BOILER FELTING, SheathIng ana Ltvlng Felts. gentral Roofing Materials, etc. 
Tbese Materials are vreDared ready for use, and can be eallly applied by any ooe Sen d for descriptive Pam

pbl e ts, Pr,ce Llpts. In structIons, etc. Llberal lnducemeuts to General Merchants aud Dealer •• .,.... CAOTION.-T�e pubUc are hereby cau'. onOO "laIDst purcb .. lol or USIDI aoy matenals for tne above or 
sImilar purposes. purportin g  to contain ASBESTOS, unless tbey bear our name and dates of patent ••  
Patentee a

E
�!:�:::-:m�caeturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 

[DECEMBER 5, 187� 
W' T. V. Carpenter. Ad,.eruatDg Acen'. Address Box 'l'1li, New York city. 

Ma ch ini sts ' 
TOOLS, 

O:Il' ALL KINDS. 
ADDlIlISS i 

N.Y.Steam Engine Ce, 
.8 Chambers St; 

1(lIW Tou. 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 
COMPANY. -

W. B. FRANKLIN, V. P't. J. M. ALLIIN, Pres't. 
J. B. PnntcB, Sec. 

H A B T F O B D , O O N N .  
Boston, New York, Clllcag O , ,; 
llk1015 Custom House st. 30 Gold St. 146 Lake St 

HUSSEY, WELLS & CO.,  
OFFICE AND WORKS, PENN AVENUE " 17TH ST. 

PITTSBURGH, PA., 
Manufac�urers of all descrlptloas'Of 

CAST STEEL, 
Includlng the " Granite" brand for Edge Tools. 

Particular attention given to .the manufacture of 
CAST STEEL TEETH, 

g!,:nlr.r��\��t:g� Il� \�� I.}:.,ftE�il fg� ������ 
tured under the SIMONDS and FERBON Patents. reo 
cently purcbased, by which proce •• perfect nnllormltJ 
of ahape and 8upertor excellence or temner are •• -
tslned. 

mOH PLANERS 
DGINE LATBEAJ}BlLL8. a.c. Bend for Prtce'Ltst. .EW BA w .N IUA.UFA.CTU BINCii CO., 

....... Baven. O.nn. 

PORTLAND CEMENT �?!����IBB'�!!!!!��!� A PractIcal Treatise on Cement furnIshed 1'lIlDI. Patent Tubular and Flue Bollen ' Plaia SII(1e V&lve 8ta-

SUPER-IlEA TERS 
Save fuel, and su�r sturn. AttaChed to boilers 
ouet to __ • B.:!! ... .8t1LKLl1:� .BnaIn.IIljrL ... Ltberty St. ;  Neir York: 

Pyrometers For tesLlng Uvens, !loll
• er fiues, Blast furnace., 

Super-heated l��iB
OIl StllllEtYiY W. BULKLEY, 

98 Llbertv St •• New York. 

rm�����e�E�6kCtlo:�alrsE:, C�� 1�5fs��:�-
wood Street, Pblladel ph,a, Pa . 

BARTLETT'S BOULEVARD, !STREET, 
and Park Lamps excel all. Park BI .. , $a h StreetN$5 ; 

itAu�et;��bf�5�h��:���::c�;. ��lge ���,Ne:¥olt 

HOI�TIN(l Machinery, 

U � UCran�:;��:. Co., 

S. L. Merchant a. Co. '11 80uth St .. New Yerk. tle.ary, HOisting, Portable Engines. Bollen of all 
linds. Steam MID Gearinii', ShBftlnI

�
"C, L 81lk, 

� 
The Most Powertul, and the OJIly Tllht 

BUY A. Shutting. Good Par\ Gate Turbine ever made. Prlees of small wheels to suit 

WAIN tlle times. Send address to 

, A. M. SWAIN, 
Nort ... Cbelmsford, Maa ... 

Tow, oakum, Bop!,Fl&Land Bemp DlD!I1'Y. 
uen tI for tile V8lI lIanut'aeturtnJr Co:. h!iI-Ira' Toola ; for Judson" GoVernon aneI 8top-Valvel: 
Bturtev&llt Blowan ; and Durerentlal jj\ley-BlooD. 
:��.��NB�LtlMti" 

W YORK:. 

GREAT BST IBVBNTION of the AGE. 
A Mechanical Sensation ELECTRIC & V A.POR CHAIR. 
��� t�1� C�i����t:l !t1f�All..frs

S
of:'!��f.t��!.i rt�:: �':,rJ.!�lb af

d �t"':::et��:stn�:�';:���et}�� A��: 
Franklin t,'stttutes. Send for lllustrated circulars to the matlsm and sciatica. No physIcian should be Without 
sole General Agen". one. Send for clrCnlar. 

The Tallit 00 c. R. TOWNSEND. SOLlI AGtmT, e ., Medlcai institute. 188 CumbArland 8t .. BroOltlyn, N. Y. 
S TR O UDSBURG, MONROE 00., PA. 

T H E  J O H N  H A R D I C K  

NIAGARA S T E A M  P U M P, 

W 
9S to 97 Pearl SI .. Brook/lIn, N. I .  

Manufactured solely by 

Hubbard & Aller. 
ENGDi'iS AND BOILEBS, - PulleYB,Shafting and Hangers 

a Specialty. 
DAMPER B 'I!!I S T lllD LEVKK 

REGULATORS 8 SAGE COCK8. 
MURRILL 011: KEIZER. 44 U.lllda,. St. Bal&o 

tit 
TBlI OBLlIBBATlID DIAXON» SOLID 

l!:J(lIBY WHlIlIL, Pat . Emery Wbeel MachInery and Antomatlc Knife 
GrInd, rs, for tbe rapId and perfeet 
grlndlnll of Planer, Paper Cutter, 
and Leather Splitting Knlvest man-
'1l::i��g, bw��"n�!f�1r. I.WIOT 

N. Y. Office. 17 New Ctlurcb si .. w. S. JAlIlIOlI, Agent. 
J, R. AN1IlITT. Agent, 90 Wellington Street,Montreal. 
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SCIENTIFIC AMERICAN. 

FOR 1 875. 
THE IlOST POPULAR SCIEN TIFIC PAPER ., 

IJI TllB WORLD. 
THIRTIETH YEAR. 

TOLUD XXXIL-lfEW SBRIES. 
'I'Ile publlihers of tbe 8CIENTlFlC AMERICAN beg 

to BIllIOunC8 tllat on the firBt day of January, l875, .. 
newvolutne commence.. It Will continue to be the Blm 
of tlle publishers to render tlle contents of the new 
volume more attractl,.. and ueetul than any of It I pre 
decealOn. 

To 1M Mechanic and Ma'llluJact'lJlf'M' I 
Jr 0 person engal8d In any of the mechanical p1ll'lultl 

.hould think of doing without the 80IlUITIYIO AllllBI
OAlil. Every number contslaB from Ilx to ten engraVIng I 
of new machines and Inventlonl which cannot be fonnd 
In any other publicatIon. 
.' It i8 the Most Popular PapM' in the World I 
haVing the large clrcnlatIon of nearly 50,000 per week. 

S "C - EMERSONS PATENT PLANER SAWS ARE  S U PER S E DI N G  ALL OTHERS SENOIOII ON[ TOOTIII"PE£ �" � 
A rJ- EMERSONS PAnNT CLI PPER  SAWS EXPRESSLY FOR V E R Y  HEAVY  FEED AND HARD T IMB ER d�� W r - EMERSON S PAHNT F L ANC E TOOT H E D SAWS SAME P R I C £  O F  S O L I D S AW S .  J 

S "�- EMERSONS PATENT UN IVE RSAL AND ADJUSTABLE SAW SWAGE SENT  PREPA I DON  R E C E I P T  OF PR ICE  $5  U 4C 

A year's numbers contain over 800 pagel and leveral 
llnndred engravings of new maChines, nseful and nove I 
InventlonB, manufacturtng eatabllehments, toole, and 
processel. 

The SCIENTIFIC AMERICAN II devoted to tlle Inter
eats of Popular Science, the MechaniC Arta, Manufac
turel, Inventlonl,Aarlculture,Commerc .. , and the Indu. 
trtal pursuits generally ; and It Is valnable and instruc
tive not only tv the Workshop and Manufactory, but also 
IB tlle Household. the LIbrary, and the Readlng Hoo II 

N.B SENO POSTAL CARDIOR CIRCULARAND PRlCE LI 5T TO E M E R S ONJOR D &  CO, BEAVER FA LLS ,PA . " 

'V OR SALE-2nd hand Portable and Statr;, tlonary EngInes and Boilers, good as new, at half o. rlglnal Cost. For �'i"j�flt�,:d�l6�. 011 CltY. Pa. 
C. HENRY BALL a. CO. , 20 Cortlandt St. N.Y.Clty 

THE PULS01'4ETER. 
The Ilmplelt, mOlt durable and deetlve 

ITlI.uI PlIlIP now III use. W\ll pump grlttJ 
or mUddJ water Wltllont wear or InlU1'Jto Itl partI. It C&IIBot get out 8f order. 

B r a n e ll  D . .. .  ' • •  
11 Pemberton !quare, BOlton, M ..... 
lFw!\F��:e�k�

llad�!��, Fa. 
80utll "' .. tem Bzp:ftlon, New Orleana. fill " fIl8 N9rtb SeCond 8t .. 8t, Loull. Mo. 

ENGINEIiI AND BOILERS, New and Sec

tion . ��t!�nd, por&a8b'b'WWt;ttl�,tl\'Hi:. gftr c1t;��t 
OUR COV�RING FOR BOILERS .AND 

PIPES savea Twent.l.p�r Cent In Fnel. 
OUR FELT, CEME.NT, .AND PAINT FOR 

ROOFS I. the beat tv the market. 

Asbestos Pel+.1nD' 00. 316-3�t S&o. N. Y 
N O  Y' E ' 8  MUlPum1sh1ugWorks 

are tlle lar�st In the Uulted State.. ThU make Burr 
Mlllatones,-Portable 1rDlla, 8mut M.ch.!'!e�,!&Cken, Mill 
Picks, Water WIleell, Ptilleya and tteanng, speclallJ' 
adapted to ftour mills. Bend for catalogue. J. '1'. NOYK a. SON Bll1IIPJo. Jr. Y. 

YOCOM'S ANTI-FRICTION METAL 18 
lRoIi�ct�c:��n�'bfr�ri'A�a��:::r

bVt
t
.,
m:S�I:em 

By the new law, the postage must be paid In advance 
In New York, by the pnbllBhers ; and the subscriber then 
receives the paper by mall free of charge. 

TERMS. 
OIle COPJ', one year {postage Included) ... . " . . . .  3.20 
One COpy, llX monthl {p08talle Included) "" . " 1 .60 
One COpy, three montll. {postal8 lncluded) " "  1.00 
One COpy of Sclent\!lC Amertcan tor one year,and 

one copy of eagravlng, "Men Of l'rOI1'8lI"" 11.00 
OIle copy ef 8clent\!lc American for one year,and 

one cOPJ' of .. Science Record " for 187 .. .  "" 5 50 
BellI1t by pOltal order, draft or eXllres •• 
Addre •• all ietterl and make all POll Ol1lee ordenlnd 

draftI PBpble to 

M1JWH " 00., 
ST PAllK BOW, JlEW YOBK. 

" NorLh Second Street, Phlladelphla, Pa. BABBITT METALS the BBST.' THE " Scientific American " i8 Prinled WlSll 
CONARD & MURRA Y. KIDDER'tiI P A.STILEB-A. Sure Relief for CBAII. BNEU JOHNSON "  CO.'8 nfK. 1'en\h anel 

80th a. Chestnut Pblladelphla Aetllmll. 8TOWEt.L " CO. Charlestown, MIISI. LOmbard 8\A .. l'hIladelphllo aDd 58 Qold St •• Ne. Yorl:. 
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