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THE PROGRESS OF ELEVATED RAILWAYS. 
The ancient story of the intruding camel, who begged a 

shelter for his head in his master's tent and ultimately 
crowded in his unshapely body, to his master's great dis
comfiture, is paralleled in the history of elevated railways in 
this city. 

The main reason for the adoption of this form of rapid 
transit was the cheapness with which it could be supplied. 
The camel's head was not attractive, but it was easily let in, 
and promised an easy removal should such an issue prove 
desirable. Fig. 1, page 258, shows what an early form of 
the original West Side elevated road was like; not the earli
est form, however, for that was of considerably lighter con
struction. The large engraving presented below gives a 
hint of the enormous possibilities of the structure which has 
taken possession of so much of the city. As a specimen of 
bold, clever,· and original engineering it is aQfnirable. Its ef
fect upon the fine avenue it overshadows is quite another mat
ter. So, too, is its probable influence upon the region 
it traverses as a site for dwellings. The utter inadequacy 
of any cheap structure of slight capacity (such as the elevated 

NEW YORK, OCTOBER 25, 1879. [,3.20 pt\r- ADlHUn. [POSTAGE PREPA�lJ � __ 

roads were at the start) to meet the wants of a city like New Battery to 61st street, and during the succeeding years it was 
Yark, and the fallacy of the assumption that such a rapid further extended to Central Park, and to a considerable ex-. 
transit road was advisable on the score of economy, were re- tent was made a double track .. Though the new road was 
peatedly enlarged upon by the SCIENTIFWAMERICAN in the heavier than the parts of the line first constructed, .the sys
early days oUhe system; and the result has more than justi- tem of single supports was adhered to, and the general charac
fied the position then taken. During the past five years, in- ter .of the road was sustained. During the early part of the 
deed during the past three years, the system has expanded current year the track was extended to 83d street, and the 
from four· or five niiles of roadway of the lightest description, original track on Green.wich street has recently been replaced 
supported by single posts, to ten times as many miles of by the heavier structure of-the later road. 
massive and costly structure already in operation, and nearly In 1878 the Gilbert, afterwards known as the MetropoIi
twenty miles more approaching completion-structures tan road, was completed to 59th street-a double track 
which almost monopolize four of our principal avenues and occupying the whole of the narrower streets down town and 
large portions of several down-town streets, and represent an I the middle of the wide Sixth avenue, and surpassing in 
investment of $43,000,000. solidity and cost anything previously dreamed of in the way 

The system which has attained such stupendous results of high level road making. The cost of constructing and 
began in an extremely modest way in 1868, and for several equipping the five miles from Morris street to 59th street, 
years it was represented by half a mile of experimental road with half a mile of .road from Sixth avenue to Ninth avenue, 
on Greenwich street. The New York Elevated Railway through 53d street, was officially reported in March last as 
Company was organized in 1872, and during the summer of $10,300,000. 
1873 the road slowly crept up Greenwich street and Ninth During the same year the New York Elevated Railway 
avenue as far as 30th street. In 1876 it extended from �he [Oontinued on page 258.] 
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THE ,ELEVATED -RAILWA.-Y AT BOTH STREET AND EIGHTH A VENUE, NEW YORK CITY. 

© 1879 SCIENTIFIC AMERICAN, INC



'titntifit�mt1ritan. 
ES�A.13LISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

NO. 3'7 PARK ROW, NEW YORK. 

O. D.MUNN. A. E. BEACH. 

TERMS FOn TIIE SCIENTIFIC AltIJlJRICAN. 

J'titntifit �mtritan. 
-

THE Al'IIERICAN INSTITUTE FAIR. 

[OCTOBER 25, 1879. 
table Fiber Company, of Philadelphia. The last inclu'des 
De Landtsheer's improved machine for breaking and dress· 
ing flax, hemp, and other fiber plants, and a growing speci
men of the abutilon-the newly discovered fiber plant of Ihll 
Middle States-with samples of the fiber in its raw and man· 
ufactured states; also a great variety of prod ucts of this new 
American jute, bleached, dyed, spun, and woven. 

As usual there is an interminable display of sewing ma
chines and attachments, and other contrivances for saving 
(or increasing) domestic labor. There is also a good show 
of furniture; and the National Stove and Foundry Company 
display some fine castings in connection with their heaters 
and ranges. 

There is probably but one department in which this year's 
exhibit will especially impress the visitor accustomed to 
these annual displays, and that is the section devoted to 
china-ware. The potteries of New Jersey and New York 
are abundantly represented, and their exhibits will be a sur 
prise to many. The variety and excellence of the work done 
by our makers of china and stone ware are neither so well 
known nor so highly appreciated by the public generally as 
they deserve to be; and this exhibition 'will do much to con 
vince all beholders that we may be, and in all probability 
soon will be, able to stand with the best III this department 
of industrial art. 

pne cOPY. one year, postage included . ... . ............. . ... ..... .. ..... S3 20 f' . f One copy, six months, po�age included . ..... . .. . .......... . ..... ... 1 60 In most other respects the all' IS a counterpart 0 those 
-----------._�4�.H��.�-----------

A ZOOLOGICAL GARDEN FOR NEW YORK. 
Clu·i1s.-0ne extra copy of THESCIENTIFIOAMERICANwill be supplied which have gone before it, though quite unlike them in 

gmtis for every club of five subscribers at $8.20 each; additional copies at I many respects. Agricultural machinery is not so abundantly 
same proportionate rate. Postage prepaid. represented as it has been, and there are fewer pumps, looms, 

W'Single copies of any desired number of the SUPPLEMENT sent to one 
address on receipt of 10 cents. printing presses, washing machines, and, not to speak dis� 

There is in preparation, at the upper end of New York 
island, a semi-edncational pleasure resort that promises to 
add materially to the city's resources in that direction. Th4i 
project is in the hands of a 'number of wealthy citizens, who 
have purchased 33 acres of ground lying between ·155th and 
159th streets, Sto Nicholas avenue and Harlem River, to be 
laid out as a pleasure park, including botanical and zoologi
cal gardens, a large music hall, and other structures. The 
situation is admirably adapted for effective landscape gar
dening, and is accessible by water as well as by land. 

Remit by postal order. Addrass respectfully of the foregoing, fewer catch-penny shows. 
MUNN & co., 37 Park Row New York. Rapid transit comes in for a good deal of attention. Col. 

The Scientific Americ.an Supplement Payne shows a large model of the apparatus to be employed 
s a distinct paper from the SCIENTIFIC AMERICAN. 'rHE SUPPLEMENT in the traction of cars on the East River Bridge. The Win. 
s issued weekly. Every number contains 16 octavo pages, with handsome 
cover. oniform In size with SCIENTIFIC AMERICAN. Terms of subscription tel'S Improvement Cbmpany have, in an obscure section of 
tor SUPPLE.II<'NT. $5.00 a year, postage paid. to subscribers. Single copies the machinery annex, a large display of tanks and apparatus 
10 cents. Sold by all news dealers throughout the country. for compressing and storing air for pneumatic motors. In Combined Rates. -The SCIl!:NTIFIC AMERICAN and SUPPLEMENT The plans contemplate a grand arcade, 1,100 feet long • 

facing 8th avenue, and extending 450 feet on 155th street. 
The approaches to the arcade through the surrounding gar
dens will be by stairways, and from St. Nicholas avenue 
by paths descending to the upper section of the building. 
The arcade, to be lIevoted to shops (excluding barber shops, 
cigar stands, saloons, and the like), is to be of iron and glass 
throughout . .It will be 40 feet high and 75 feet deep, and 
cost about $27!, 000. Along its top, extending over 1,100 
feet, will be. a promenade overlooking the garden and the 

. wlll be sent for one year. postage free. on receipt of seven doUars. Both another corner is shown the steam motor which the Third 
papers to one address or different addresses. as desired. Avenue Horse Railroad Company have been trying as a su b· 

The safest way to remit is by draft. postal order. or registered letter stitute for horses. Mr. Louis Leypoldt offers a combination Address MUNN & CO .. 87 Park Row. N. Y. 
Scientific AmerIcan Export Edition. rail which promises to make no noise and seems likely to 

fulfill the promise through lack of opportunity. Mr W. W. 
Riley exhibits a model of his safety center rail elevated road, 
wbich presents several ingenious features likely to make it 
useful where a cheap road of small capacity is needed. 

The SCII<NTIFIC AM"RICAN Export Edition is a large and SI)lendid peri_ 
Odical, issued once a month. Each number contains about one hundred 
large quarto pages. profusely illustrated. embracing: (I.) Most of the plates and pa.ges of the four preceding· weekly issues of the SCIENTIFIC 4M1':RICAN, with its splendid engravings 8:nd valuable information: (2.) 
Commercial. tra.de, and manufacturing ann.ouDcements of leading houses. Term. for Export Edition. $Ii.OO a ye .... sent prepaid to any part of the 
world. Single copies 50 cents. IU'"' Manufacturers and others who desire 
to secure foreign trade may have large. and handsom ely displayed au-nouncements published in this edition at a very moderate cost. . Tlre 8e [EXTIFIC AM I� III CAN Export Edit ion has a large guaranteed circu .. 
�g��i�'�kca'g.:,e:&��\P����S throughout the world. Addre�s �lU:N� Ii; 

The Tarbox automatic railway switch is worthy of criti
cal examination. It is simple, strong, and direct in its action; river. and. while placing the switch under the control of the engi· 'l'he zoological garden will be back of the arcade, the cagc's neer, it seems to obviate most of the current risks from mie-

======================== placed switches by making the locomotive or car wheel me. to extend from the 157th street entrance to the foot of the 
VOL. XLI., No. 17. [NEW SERIES.J Thirty-fifth Year. chanically set the switches ahead for the main track •. The bluff on 155th street. The monkey pavilion will stand be-
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tween 155th and 156th streets, and the bird pavilion betwllen switch points move vertically instead of horIzontally, and 157th and 158th streets. In an artificial lake withi� the there appears to be nothing in the machinery which operates 
them that is likely to fail in working or to give any shock park will be an island carrying a large octagonal concert 

to a rapidly moving engine. The Greenway automatic and dancing hall, two stories high. Back of the lake will 

switch, illustrated in a late number of this paper, is also be the bear pits, cut out of solid rock, 75 feet deep and 50 
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=================-=-= __ =_c::_=_==-=-=-== the Pierce Well Excavator Company, including the Pierce tion with the Philadelphia Zoological Gardens, and Mr. 
Hugo Kapka, engineer and landscape gardener. The comportable hand rock drill, and the company's improved arte-TABLE OF CONTENTS OF 
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river steamers. etc. 
The Al;\'amemnon. Description of the second (new) British central citadel, Iron clad war steamer. 
'!'he 'remperature of Escaping Steam. 1 fig. Showing apparatus em_ ,ployed in testing safety valves. Steam acting on safety valves to be 

treated n ,t as an elastic fiuld. but as a stream of projectiies. 
Berthon's Collapsible Boat for Pontoon Bridge Eqnipment, recently 

ad
;l��t1J'lf��eS�����i��'S't�����ng ��cular Saws. 1 fig. . 

Steam Plowing Engine. 1 fig. An improved 10 horse steam plowing 
engine. English. 

II. AGRICULTURE. ETC.-Australian Sheep. 1 figure. 
Preparing Bees for Winter. Plan of G. M. Doolittle. Borodino, N. Y. East Indian Wheat. India as a wheat-producing country 
The Pituri Plant. The Australian stimulant. . 
The Newer Grapes. Discussion at the meeting of the American POll!ological SOCiety. Cultivation and diseases of grapes. The exhibition at_ Rochester. 
Bxport of American Food Prodncts to England. A statistical state-

����$W[sgXle':,;.t.,���Wl;.g.�i�ri'!�\W:s��"g�o':!. Mr. Victor Drum-
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F. STEWAUT, of Virglma City, Nevada. 
V. GEOGRAPHY.-The Objects and Alms of Geographers. Opening �e.1rg�� of Clements R. Markham. President Section E. British Asso-

Vl.METEOROLOGY.-The ScJutillatlon of the Stars and Meteorological Pheuomena. ·4figs, M. Montigny's scintillometer. Dust Showers. Observations of Professor Orazio Silvestri. the Italian microscopist.· One il'nstratlon with many figures showing material of a dust shower In Sicily. (Magnified 5()0 diameters). 
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pany which has undertaken the -enterprise is styled "T�e sian well drilling and mineral prospecting machine. Oppo· 
site are the wen known Blake's challenge rock breaker, and Universal Conservatory and Zoological Garden Company," 

with a capital of $2,000,000, three-fourths of which have the improved stone and ore crushers of the F:JJ:rel Foundry already been raised. and Machine Company, of Ansonia, Conn. The latter are _ 4 ••• 
particularly prompt, powerful, and certain in their action .  THE ORIGIN OF MACHINE-MADE PENS. 
Adjoining will be seen a large variety of Tunatill's improved ,Joseph Gillott, the first to employ machinery in the manu-
ice crushers, exhibited by the New York Plow Company. facture of steel pens, was originally a maker of buckles and 
In the same vicinity are the Union Stove Company's exhibit other" steel toys," working alone in a garret in a Birming
of emery wheels and machinery, and a variety of celluloid ham "slum." At this time he was engaged to a young 
emery wheels, grindstones, hones, sharpening rifles, and the woman in his own rank in hfe, whose two brothers were 
like, made by the Celluloid Emery Wheel Company and working, in about the same style as himself, on hand-made 
shown 'by Mr. E .. D. Bassford .. The Empire State Brick pens. Gillott thought he could better the processes em
Company have near by several of Gregg's improved brick I ployed, and worked secretly in his garret until he had made 
machines, lately described and illustrated in this paper, and a press and other appliances, by which he could make 
a fine display of pressed and ornamental bricks. . twenty times as many pens in a lIay, and better pens, than 

As usual the display of wood· working machinery, especial was possible under the old methods. He found ready sale 
ly ofthe ligbtersorts, is abundant. J. H. Blaisdell, New York, for them, and soon the demand outgrew his power of pro
has .an attracth:-e assortment, including band saws, shap duction. At this juncture hIS sweetheart agreed to his pro
ing machines, pony planers, spindle shapers, saw tables, and posal that they should marry and work together, little 
the like ; also a novel sand papering machine with a travers- dreaming of the ultimate issue of their enterprise. In after 
ing cylinder. Anotber good collection of wood-workmg years Mr. Gillott used. to tell how, on the very morning of 
machinery is shown by H. B. Smith & Co, of Smithville, his marriage, he began and finished a gross of pens, and 
N. J. , who are also strongly represented by iron·working sold them for £7 48., before gping to church. 
machinery. Another exhibitor of wood-working machinery .. '., • 
is MI'. P. Pryibil, of West 40th street. Ivy Poisoning. 

Among the other exhibits worthy of attention may be' Recently Chief Justice Noah Davis, of New York City, 
mentioned the Keith dynamo-electric machine and the Fuller was badly poisoned by the creeping vine known as poison 
electric lamp, shown by the Fuller Electric Light Co. , ivy, which infests every fence cornel' and waste place in 
20 Nassau street; the leather belting of J. B. Hoyt &; this part of the country. He was gathering bright autumn 
Co., also of this city; Knight's perfection rudder for leaves, while in the country about sixty miles up the Hud· 
small craft ; the foot, haud, and power presses of the son, and did not k9bW that poison ivy leaves were not to be 
Peerless Punch and Shear Co. , 52 Dey street ; Main's patent safely handled. In view of the general prevalence and 
milling attachment for lathes, shown by Wm. Main, of Pier- abundance of this "9"inej)t is astonishing that any native. of 
mont, N. Y. ; the Rhyston mangle, for ironing clothes with- the country should be ignorant of its appearance and poison
out heat, described and illustrated a short time since in this ous properties. The fact that Judge Davis did not know 
paper; the pulsating pen of Ward & Drummond ; the new the plant is, however, only another evidence of the prevaili)lg 
economizer agricultural engine of the Porter Manufacturing neglect, even among educated people, of attention to com
Company; and an important

. 
exhibit by t,he American Vege- mon objeets in nature • .  
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sition of its axis, which, in, place of retaining parallelism ! along Canal street to a point above the rapids. The island$ 
with the axis of the gun, gradually chan£,ed its inclination, of course would be included in the reserve. 

NEW TORPEDO EXPE1UMENTS BY·CAPT. ERICSSON. 

In the discharge and propul.sion of torpedoes from a ves
sel, at a point below the water line, the use of compressed 
air has heretofore been employed. But the great expense of 
the apparatus and the difficulties attending the u�e of air 
under the enormous pressures required, has led Capt. Erics
son to seek fCi' a substitute for the air. With this view he 
has made experiments with gunpowder in connection with 
a projectile of peculiar form and a gun with a novel appli
ance. We derive from the Army Journal the following par� 
ticulars of the experiments. 

correspond.ing exactly with the curvature of the trajectory The programme of the conference suggested, 1st, that no  
near the termination of the course. On the other 'hand, no effort be  made to  make the lands into a park, but rather that 
deviation whatever was observed ill the.,ertical plaile of the the natural characteristics. of ,the locality be restored and 
trajectory, the course being perfectly straight. ' preserved, as far as practicable. and that the grounds be 

By the direction of the Secretary of the Navy the Chief 
of the Bureau, Commodore Jeffers, caused a navy 15-inch 
gun and carriage to be mounted on the gun scow belonging 
to the Ordnance Department, at the New York Navy Yard. 
He also instructed the Inspector of Ordnance, Capt. Mat
thews, and his assistants, Lieutenants Hanford and West, 
and gunners, to assist during the experiments. The gun 
being thus placed at his disposal, Captain Ericsson applied 
to it a hinged cylindrical extension secured to a muzzle ring 
bolted to the termination of the chase, as shown by the 
annexed illustration, representing a sectional plan and side 
elevation of the piece. The principal object of this cylin
drical extension (partially open at the top during the pre
liminary trial) is that of sustaining and directing a torpedo 
nineteen feet long, pointed at both ends, and proportioned 
to carry an explosive charge of 250 Ib, at the head, the tail 
being provided with a cast iron armature to balance the 
weight of the charge and re-

The experiments were commenced on the west side of the thrown open to al l, subject to such regulations as may be 
Hudson, but as the bottom there proved very soft, the gun deemed requisite ; 2d, that the islands in the river and a strip 
scow was towed to the Horse Shoe, near Sandy Hook, where ,of land ,on each side of it should be acquired, and, that the latter 
the bottom is very firm, being composed of fine sa.nd. It should be planted with trees so as to form a belt sufficiently 
should be mentioned also that during the experiments on dense to shut (,mt all incongruous objects; and, 3d, that a 
the west side of the Hudson two torpedoes were lost by toll to defray cost of improvements and maintenance should 
striking the water at a considerable angle, and entering the be levied, but that such other fees as are at present collected 
soft bottom at nearly full speed. The entering force, esti- -unless, perhaps, for special services, such as guides __ 
mated at upwards of. one million foot-pounds, caused both should be abolished. 
torpedoes to disappear completely. At Sandy Hook, how- ----=-' --.......... 4 •• -..-.. ------
ever, the bottom proved to be so firm that the torpedo, the METALLIC FENOES. 

ceive the thrust produced by 

\ 

weight of which is somewhat less than its displacement, in
variably floated tO,the surface at whatever angle it struck 
the water. 

It will be asked, What became of the propelling piston 
which, being composed of cast iron, of course dropped into 
the sea after having parted company with the torpedo during 
its flight through the air? The answer is, that owing to the 
firmness of the bottom the piston was recovered at each dis
charge of the torpedo, excepting the one which terminated 
the trial. It is scarcely necessary to mention that spare pis
tons were provided, and at hand, incase of such accidents. 

It is nearly fifty years since experiments with wire fenc
ing began to be made. and twenty-five years since it began 
to be much used. The method promised great economy, 
both in first.cost and in the. saving of ground space. Be
sides, the wire fence was less liable to be blown down, and it 
would not occasion snowdrifts. On the other hand, it was 
s
'
oon found that it was rapidly corroded by the weather, and 

being inconspicuous was liable to be run down by cattle and 
horses. When " galvanized" the wire' was more durable and 
more easily seen; and in spite of its inability to stop unruly 
cattle, wire fencing became widely adopted, particularly 

in the West, where, it is esti
mated, as many as 150,00() 
miles of plain wire fencing 
have been set up since 1850. 
To make wire fencing stock; 
proof several devices have 
been invented and patented 
during the past ten years, 
to provide for arming the 
fence with cattle-repelling 
�pines or barbs'of metals. 

The Holyoke Manufacturer 
states that during the four 
years since the first barbed 

firing the gun. The object 
of the hinge is that of en
abling the gnnner to swing 
the extension to one side for 
the purpose of facilitating 
the sponging of the piece. 
The sectional plan, on which 
the outline of the torpedo is 
marked, shows the propelling 
piston, composed of cast iron, 
employed to transmit the 
initial energy of the charge 
and the gradually diminish
ing energy of the expan ding 
powder gases. The tail end 
of the torpedo is made blunt 
in' order to withstand the 
crushing effect of the great 
pressure brought to bear 
upon it. An elastic cushion, 
composed of disks of paste-
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wire was put upon the mar
ket, the sales have amounted 
to between fourteen and fif· 
teen thousand tons, and the 
demand is rapidly increaSing 
both at home and abroad. 
Tliere are several manufac� 

board, is inserted between the bottom of the piston and a The recent trial has shown that the -angle of the axis of 
loosely fitting disk applied between the cushion and the the torpedo on striking the water at the end of its course 
blunt end of the torpedo. It will be observed that the pro- coincides with the angle of fall of the trajectory. Again .  
pelling piston is placed at  a considerable distance from the the original torpedo experiments on the  Hudson, before re
charge. the latter being located near the termination of the ferred to, showed that when the torpedo, after a short flight 
chamber and contained in a flannel bag supported by a coni- through air at a small elevation,.is laid flat on the water, it 
cal piece of wood held by a slender iron rod inserted in the proceeds at a high rate of speed in a straight course near 
bottom of the piston .  A charge of eight pounds of powder, the surface. Our professional readers will be interested to 
composed of hexagons weighing 96 grains each, was em- learu that Commodore Jeffers thinks that this mode of pro
ployed during the entire series of experiments, its volume jecting torpedoes towards an enemy's ship will prove very 
being 216 cubic inches. while the actual volume of the explo- effective. 
sive body (weighing eight pounds) was only 135 cubic inches, As we are only dealing with the question of substituting 
and the unoccupied contents of the chamber 2,997 cubic powder for compressed air in manipulating aggressive tor
inches. It will thus be seen that the air space was 2,997-216ths pedoes, it has not been our intention to present a record 
=13'83 times greater than the volume of the charge, and I of the experiments conducted at Sandy Hook to determine 
2,997-135ths=22'20 times greater than the actual volume of I the flight of the torpedo through the air, nor its behavior on 
solid power. Notwithstanding this extraordinary dispro- i striking the water ; but we deem it proper to mention the 
portion of charge and air space, it was found during the, interesting fact established by the trial, that by attaching 
trial that a bright flame issued from the muzzle of the gun' to the head on opposite sides in the horizontal plane, thin 
at each discharge, following the expelled propelling piston, disks placed at an angle of 13° to the axis, the inclina
for a distance of nearly eight feet. This circumstance : tion of the torpedo during the flight can be regulated very 
becomes the more remarkable when the fact is taken into accurately by simply changing the width of these disks. It 
consideration that the total internal contents of the gun in : will be well to mention, that no' recoil of the gun has been 
rear of the propelling piston, at the instant of leaving the, experienced during the trials, although the friction gear 
bore, is 24.377 cubic inches, or nearly 112 times greater than I applied to the slide has been but slightly tightened. Cap
the volume of the charge. The internal pressure, indicated : tain Ericsson has accordingly offered to build, for the 
by the flame issuing from the gun after such an extraordi- t Ordnance Department, rotary gun carriages without slides, 
nary expansion of volume, can only be accounted for by I suitable to be placed on the decks of vessels, for expelling 
assuming the combustion of the powder gases to be perfect ! torpedoes ln the manner before explained. 
owing to the presence of a large volume of atmospheric air. I It 

,
remains to be stated that, apart from the possibility of 

Obviomly the great compression of the air in the chamber attack by throwing aggressive torpedes from the decks of 
at the instant of explosion brings the particles of the oxy,1 ve�sels, the dispensing with the internal propelling machinery 
gen of the confined air into closer contact than even in pure employed by Whitehead opens a wide field for the applica
oxygen gas under atmospheric pressure. This consideration tion of the submerged torpedo tube. Such a tube may be 
accounts satisfactorily for the perfect combustion indicated 'I suspended fro

. 

m the sides of vessels of all classes, and sub
by the bright flame issuing from the gun. notwithstanding merged at any desirable depth. Nautical experts can best 
an expansion in the ratio of 1"i2 to 1 as compared with the; determine the utility of aggressive torpedoes expelled from 
volume of the charge, and 178 to 1 compared with the' such tubes in a naval action. 
actual volume of the explosive body. Experts cannot fail • I " , .. 
to regard the foregoing facts as very important, proving as The PJ"oposed International Park at NIagara. 
they do that the explosive energy of gunpowder is not, as A conference between the Ontario Government and the 
generally supposed, a mere momentary development of New York State Commis.sioners was held recently at Niagara 
energy. The result of the trial is conclusive in this respect, Falls, relative to the setting apart of the grounds on both 
and shows that the developed power may be controlled, and sides of the Falls for an International Park. It was esti
to some extent regulated, as we regulate the expansive force mated that Canada would have to purchase properties valued 
of permanent gases. at about $400,000, and New York would have to expend 

As already stated, the torpedo employed durin;; the expe- something like $1,000,001 for li,ke purposes. The de
riments is made of wood, nineteen feet long, exactly fitting sirability of the proposed scheme was generally ag-reed' upon, 
the bore of the l!'i-inch gun, its weight, including that of the provided it should not cost too much. The boundHrv of the 
propelling piston,  bcill'!,' 1,281 lb. It shonld be mentioned contemplated reserve would run from the Olifton side of the 
that the flight of the torpedo during the trial presented Bush property to beyond  the burning spring. On the 
several remarkable features, especially in regard to the po· American side it could rUn from the new suspension bridge 

tories, and in one instance 
the works cover three acres 

and give employment to 1,200 men. The wire is made 
from ;�Bessemer steel, and is drawn in the usual 
way. The" galvanizing," or z inc coating, is done by heat
ing the wire in suitable furnaces, and drawing it from 
them, first through tanks of acid, and then through tanks of 
boiling zinc. A thin and even coating of zinc adheres to the 
wire, giving it both a handsome finish and a perfeet protec
tion from the chemical action of the atmosphere. The 
barbing is done by automatic machinery. These mttchines, 
as described by the Manufar,turer, are good specimens of 
American mechanism, and do their work with lightning-like 
rapidity, yet with mathematical accuracy. One of the main 
wires passes through the machine longitudinally. A second 
wire is  fed into the machine at right angles to the first. At 
each revolution of a certain disk or wheel, the sharp end of 
wire number 2 is twisted firmly around number 1, and cut 
off so as to leave a sharp point on the incoming wire as 
before, while the bit of pointed wire cut off remains as a 
steel thorn attached firmly to wire number 1. This win', 
thus armed with barbs at regular intervals, passes on to a 
revolving reel , where it is met by wire number 3-a plain 
wire without barbs-and by means of the reel motion is 
loosely twisted with it. The completed fence wire is thus 
really a two-strand steel rope, armed with barbs projecting 
in every direction. The great advantage, besides additional 
strength, that is secured by the second strand and twist, is 
an automatic adjustment to changes of temperature. When 
heat expands the metal the twist simply loosens, and when 
cold contracts it the twist tightens-all without altering the 
relative length of the combined. wires. The reels upon 
which the finished product is woven are light, strong, wooden 
ones, suitable for shipping, and provided with cross pieces 
at the ends, on which they can stand, and the barbed wire 
be protected from injury. Each of these barbing machines 
turns off 1 ,200 pounds of barbed wire a day. 

' 

At present wooden posts are usually used as supports for 
the wire in putting up the fence. But it is helieved that 
iron posts will sooner or later supplant the. wood,. For 
study, with a view to new and useful improvements the sub
ject of metallic fences is a promising one for inventors. 
The demand increases not only 'rith the decay of ,the old 
wooden fences, but also with every acre of new land that is 
opened up to cultivation. 

,.4 ••• 
AT a, recent meeting iii the New York Chamber of Com

merce, Mr. E, F. Shepard (who had just returned from 
Europe, where he Lad made special inquiries into the cost of 
handling and storing grain abroad) said that the grain 
charges in the port of Liverpool amounted to one dollar a 
ton. In Havre the charges surpass the original cost of. the 
grain. In New York the elevator charg-es aggregate only 
nine and one third cents a ton. 

© 1879 SCIENTIFIC AMERICAN, INC



rOCTOBER 25, 1 879-
THE PROGRESS OF ELEVATED RAILWAYS. 

[ Continued f1'om first page.] 
Company constructed their east side or Third avenue road 
from the Battery to 129th street, with branches to City Hall, 
to 34th Street Ferry, and to the Grand Central Depot at 42d 
street, making some nine miles of double track, the charac
ter of whICh is shown III Fig. 2 .  

to get proper bearings, and to use 130 cubic yards of con 1 Nora.enskjold's Discoveries. 

crete, a massiv .. e cast iron bed plate, and 80,000 bricks. The discoveries of Professor Nordenskjiild in the Arctic 
In all nearly a thousand tons of iron are said to have regions are full of interest from a geographical and com

been required III arching over pipes in the 2,400 foundations · mercial point of view. The explorer in a recent letter 
for piers. In makl�g these foundations 60, 000 CubiC yards states  that the coast of Siberia west of the Lena River 
of rock had to be blasted and removed under the most is a vast, treeless p:i.ain. There are no islands to prevent 
exacting conditions, and 80, 000 cubic yards of earth. Five the wind from driving the ice floes down upon the shore, 
steam pile drivers were employed in driving 300,000 lineal and the points where rivers empty into the Polar Ocean, 
feet of piles for foundatIOns in mar�hy places. 'fhe engineer and with their warmer currents maintain ing open spaces, 
in charge gives the amount of lumber used in the piers at arA separated usually by enormous distances. 

During the year endlIlg Sept. 30, 1878, the New York Ele
vated Road carried 4,000,000 passengers ; during the next SIX 
months, owing to the enormous traffic on the Third avenue 
branch, there were carried nearly 14,000,000 passengers. 800,000 feet board measure ; there were required, in addition, For several hundred miles in the vicinity of the Lena, 

On the 20th of May, 1879, the Metropolitan 
and the New York Elevated Railways were 
leased to the Manhattan Company, thus bringing 
both roads under one direction. Since that date 
the extension of the system has gone on rapidly. 
On. the west side the continuation of the New 
York road above 59th street has been merged in 
that of the Metropolitan, and above 83d street 
the road is continued in the style of the Metro· 
politano Trains are now running as far as 135th 
street and Eighth avenue, and in a little while 
the road will have reached its northern terminus 
at 158th street and Harlem River. The splendid 
illustration on our front page shows the road 
as it curves from Ninth avenue and traverses 
110th street eastward to Eighth avenue. Fig. 3 
is a view in the same neighborhood. It is to 
such imposing dimensions that the original 
.. cheap and simple " elevated road has grown. 
The posts in the foreground are 57 feet in height 
above tlie massive iron shoe on which they rest. 
This is raised on a tower of masonry rising 
some twenty feet or more above the original 
level of the land (the avenue having been filled in 
nearly to that heIght), and the masonry rests on 
a foundati.on of piles driven in to the depth of 
40 feet. The engineering features of this gigan
tic, though seemingly slight and airy road-
way, we purpose giving in a later issue. It Fig. 2.-VIEW OF THE ROAD AT COOPER INSTITUTE. 
is enough to say here that even those who are most 50,000 cubic yards of sand for mortar, 30, 000 cubic yards of 
familiar with high level transit can scarcely help a feeling of broken stone for concrete, 70,000 barrels of cement, and 
awe as the train sweeps out over the valley in its sinuolls 21 ,000,000 bricks. One contract for iron for the superstruc
course in mid air. From the 110th street curve to 135 th ture called for 80, 000,000 pounds. 
street and beyond, the road is perfectly straight, and the This road, which is nearly completed, is intended mainly 
grade slowly descends to the normal altitude. Fig. 4 shows I for through passengers, the local east side traffic to b

. 

e given 
the construction of the base of the supports under ordinary to the Third avenue road. The amount of travel on these 
conditions ; those in the foreground of our large illustration elevated roads can be partly estimated from the figures 

already given. The regular time on 
the Third avenue road is 42 minutes 
from the Battery to Harlem, 872' miles, 
including stoppages. Trains are run 
every four minutes, and commonly 
include four cars. The time of the 
Metropolitan (Sixth avenue) line is 20 
minutes from Rector street to 58th 
street: about five miles. The time to 
104th street is 32 minutes, to 135th St. 
about ten minutes more, allowing for 
slackened speed around the 110th street 
curve. Trains run to 58th street at in ter· 
vals of two to four minutes, according 
to the hour ; and to 104th street and 
beyond at intervals of six minutes. 

The fare is ten cents, except during 
two hours in the morning and two 

Fig. I.-THE FIRST ELEVATED ROAD, WITH ITS LINE OF SINGLE POSTS. in the evening, when it is five cents. 
are much deeper, pyramidal in form, and, as before men- During the workingmen's hours a passenger may ride on 
tioned, are supported by a pile foundation, The hollow iron the Metropolitan division, ten miles, for five · cents, in 
columns are painted within with a waterproofing compound, palace cars fitted up in the fic8st style. Of the favorable 
and then filled with cement to exclude moisture and lessen and unfavorable influence of these elevated roads upon 
the possible weakening of the structure by internal cor:rosion. property along their routes, and on the convenience ·· and 

While this work has been progressing on the west side, comfort of living in the city, it is not our purpose here to 
the new east side or Second avenue elevated road has been speak. 
under construction. The 
work of erection WttS begun 
in the early part of the cur
rent yeal', and for a large part 
of the time 6, 000 workmen 
have been employed upon 
it. The chief difficulties en
countered were in the con
struction of the piers. 

however, there are several great rivers, and. a 
chain of islands acts as a barrier to the ice. 
Toward Behring Strait the frozen floes crowd 
closer to the shore, and are liable in tlle autumn 
and winter to bar the way to shipping. 

The most important of Professor Norden
skjold's discoveries, from a scientific standpoint, 
is that of a gronp of islands off the Siberian 
coast. 

These islands, the New Siberian, open 
the book of the history of the world at a new 
place. 

The ground there is strewn with wonder
ful fossils. Whole hills  are c0vered with the 
}Jones of the mammoth, rhinoceros, horses, uri, 
bison, oxen, sheep, etc. The sea washes up 
ivory upon the shores. In this group is possibly 
to be found the solution of the question of the 
ancestry 'of the Indian elephant and important 
facts with regard to the vertebrates which existed 
at the time of man's first appearance on 
earth. 

How came horses and sheep in a region now 
locked in the fetters of an eternal winter, un
inhabited by man, not now supporting ani · 
mal l ife in any form, and almost impossible 
of access ? 

Professor Nordenskjold was unable to solve 
the question himself, and he suggests that it 

is of the utmost importance to science to send a light 
draught steel steamer to those islands for a thorough 
exploration. 

The natives seen along the coast belong to a hardy, jovial 
race, dressing in furs, keen at barter, but ignorant of the 
value of m oney. They live in double tents, and expose 
themselves to very low temper�tures with little clothing. 

Fig' 4.-BASE OF COLUMN UNDER GR OUND. 

There is a great resemblance between the people and the 
Esquimaux or the North American Indians. Though armed 
with stone and bone weapons,. and �though wild and itine
rant, they evidently have a history. They drove off the ori
ginal inhabitants of the region 200 years ago, the Onkilons, 

whose houses, places of sacri
fice, circles of moss grown 
bear skulls, and weapons are 
still to be found almost every
where on the coast. 

For a distance of four miles 
a perfect network of gas, 
water, and sewer pipes was 
encountered, making a special 
plan necessary for each foun
datiofr. The most trouble
some pier of all was that at 
108th street, where the center 
of the pier was directly over 
a large sewer which received 
two large inlets within the 
area of the foundation, and 
·the problem was further com
plicated by the presence of a 
30 in. gas main and two cro
ton . water pipes. Though 
twenty piles were enough to 

. carry the piers under ordinary 
'Conditions, it was necessary 
at this point to drive 82 piles :rig. S.-PORTION OF THE ROAD BEYOND CENTRAL PARK ON POST S FIFTY-SEVEN FEET mGH. 

There is no trace of any re
ligious belief in their eus' 
toms. East of the Lena the 
explorers found scattered 
blocks of stone, bearing evi
dence of glacial action and 
pointing plainly to the pres
ence of land to the north. 
Another peculiarity of the 
Siberian coast is the gradual 
elevation of the land above 
the level of the sea, so that 
the inhabitants have been 
obliged to shift their villages 
nearer to the water's edge, 
which is gradually receding. 
Professor NordenskjOld's ex
plorations when publisbed in 
full will undoubtedly excite 
much interest, and lead to the 
anticipation of po�sibly more 
valuable discoveries on the 
part of the Jeannette.-Bos· 
ton' Traveler. 
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MECHANICAL INVENTIONS. 

Mr. Karl Miiller, of Fordham, N. Y. , has patented an 
improvement in turmng implements for use with lathes in 
turning articles with straight or tapered surfaces, and con· 
sists in certain novel features of construction, whereby the 
tool is especially adapted for small work, and for obtaining 
uniformity to a given pattern when the articles are produced 
in large quantities. • 

Messrs. Samuel Ratber and Daniel Rather, Jr. , of Holly 
Springs, Miss. , have patented an improvement in smoke and 
cinder conductors for railroad trains. This is an improved 
device for attachment to the cars of railroad trains to receive 
the smoke and cinders from the locomotive and conduct 
them to the rear of the trains, to prevent the passengers 
being annoyed by the entrance of the smoke and cinders into 
the cars. 

Mr. Charles H. Brazeal, of Tye River Depot, Va. , has 
patented an improvement in smut machines which is 
intended to remove the closely adhering smut as..,well as that 
which lies loose among the kernels. 

An improved safety hook has been patented by Mr. Henry 
Blakeman, of Jefferson City, Montana Territory. The obc 
ject of thIS invention is to prevent the bucket or other object 
suspended from the hook from slipping therefrom. It con. 
sists in providing the hook with a keeper sliding on tbe 
shank to and from the point thereof, and a . spring for lock
ing it in place against the end of the hook. 

Messrs. Vestus P. Willcox and Orrin Ranney, of Corry; 
Pa. , bave patented an improved machine for boring brush 
blocks and other work in wood or metal requiring straight 
and inclined holes to be bored close together or in groups. 

An improved hay and cotton press, patented by Mr. Jacob 
Huffaker, of Gap Creek, Tenn. ,  consists of an upright stand
ard rigidly fixed in a suitable base frame, and carrying the 
follower secured upon its top, while inclosing the follower 
is a movable press box, that is elevated by shores whose 
lower ends are provided with rollers, and drawn down or 
depressed by ropes and rollers and winches ; and it further 
consists in so connecting the rollers and winches and com
pounding their forces that the operative power may be most 
advantageously applied. 

Mr. Josbua Henshaw, of St. Hyacinthe, Quebec, Canada, 
has invented an improved machine for extracting stumps and 
raising stumps, stones, and other heavy objects. The inven
tion consists in the combination of. a slotted ratcheted bar 
arranged to slide on a bar which supports a lever carrying 
two pawls, which work in the ratcheted bar. Two fixed 
pawls are provided for retaining the ratcheted bar. 

Mr. Royal R. Piper, of East Saginaw, Mich. ,  has patented 
an improvement in that class of pipe wrenches in which a 
chain is employed in connection with a serrated jaw and a 
handle or lever. 

Mr. Francis H. Young, of Stanhope, N. J. , has patented. 
an improved station indicator for railroads. This invention, 
although quite simple, cannot be described witbout · engrav
ings. 

An improved lifting-jack, patented by Messrs. Joseph S. 
Blackburn and Samuel G. 
Brosius, of Beloit, 0. , con-
sists of a . lifting . bar having 
on its lower end a .  socket 
piece, which is passed over 
the standard, while at the up
per end of the standard is a 
pivoted strap, through which 
the bar is passed. 

Mr. Andrew Dilts, of Dal
lllo'l, Iowa, has patented an 
improved spoke setting ma: 
chine. It consists of a frame 
for holding the hub firmly on 
a pivot, so that it can be 
turned freely, and an adjust 
able gauge for holding the 
spoke while being driven. 

Mr Joshua W . .fones, of 
Harrisburg, Pa. , has patented 
an 'improved evening-up 
table provided with a device 
for smashing the head and 
back folds of the sheets to 
take out the swell, so that the 
sheets may lie more solid and 
compact, thus greatly facili
tating the handling of the 
work in book binding. 

Mr. John D. Graves, of 
Wichita, Kan. ,  has invented 
an improved windmill, in 
which the wheel is held to the wind by a vane, . and turned 
more or less at an angle to the d irection of the wind by hori
zontal adjustment of the vane, which adjustment is automat· 
ical ly performed for regulating the speed and power of the 
wheel by the endwise movement of the wheel shaft acting 
upon an elbow lever connected to another elhowlever, which 
in turn is connected to the vane ;  or it  may be done by hand 
by a rope attached to the first named elbow lever and passed 
over a pulley. 

Mr. Isham M. Rosier, of Jonesville, Va: , has patented an 
improved reciprocating sawmill, which. is so constructed as 
to saw the logs from end to end , reverse . the motion oL the 
carriage automatically at the proper time, and saw the log 
III both directions, thus saving lumber, time, and labor. 

SHEARING AND RIVETING MACHINERY. 
The engravings on this page represent two machines made 

by Messrs. Sellers & Co. , of Philadelphia, Pa. 
A heavy plate shearing machine for trimming the edges of 

long plates, or for cutting plates of 5 feet in width or under 
to lengtb, is shown in Fig. 1. This machine was designed 
to meet the requirements of modern ship building or bridge 
construction. It is provided with a bed for holding the 
plate, and clamping it if necessary, and will shear plates 1 
inch thick with exceeding exactness. The upper blade is 
guided vertically, and is driven downward by a pitman as 
wide as the blade is long, receiving its motion from a long 

FIG, 1}--PORTABLE RIVETING MACHINE. 

rocking shaft above it, which is operated by an arm or lever 
in tbe rear of the machine and not seen in the engraving. 
This arm has a segmental rack working into the teeth of a 
spiral pinion driven by a bevel wheel and pinion, and open 
and crossed belt similar to the method adopted by this firm 
for their planing machines. The driving arrangement is ex
ceedingly efficient, and an automatic adjustment is provided 
to the belt·shift motion gauging the length of stroke. The 
blade after making the down stroke immediately ascends 
again at double its descending speed, and stops up ready for 
the next cut. It is at all times under the control of the ope
rator, and can be made to cut to any fixed point in its length, 
and then stopped or raised, the hand rod in front, operated 
from either side, being used for Shifting the belts and start
ing or stopping. Curved blades can be placed iiJ: the verti' 
cal slide if desired, and the bed plate connected with the 

FIG. l.-PLATE SHEARING MACHINE. 

lower blade may readily be re,moved to receive a curved bed 
plate, with .shear. plate bent to correspond with the curve of 
the upper blade. 

The subject of riveting by power has for sometime attract
ed the attention of mechanical engineers, and steam riVeting 
machines have been used with considel?able success. There 
are objections, however, . to the lj.se of steam which have 
been most effectually met by the application of hydraulic 
power. 

Fig. 2 shows a portable riveting machine possessing many 
new features, and arranged witll . convenient �)Vel"head car
riage and hoisting m.achinery toJaCilitate its use. 'rhe essen
tial point of .this invention consists in the use of an accumu
lator, frQm whj<)h � /':OJ:ltiullOUS regular pressure may be ob-

tained as wanted. The adjustable accumulator ill arrauged 
with weights suspended below the main casting, and easily 
released, if required, to adjust the pressure to the kind of 
work being done, each weight representing 250 pounds per 
sqUaTe inch on the ram of the riveting machine, and the maxi� 
mum pressure obtainable being 2,000 pounds per square 
inch. A double acting pump is connected with it, operated 
by crank motion, and taking its water from a reservoir in 
the upright column to which it is attached. The pump is 
arranged so that when once started for work it is n ever 
stopped while the machine is in use. By an improved relief 
valve, as soon as the accumulator is full, the direction of the 
water coming into it from the pump is changed back into 
the same reservoir from which it was taken, and it continues 
so to flow until wanted in the accumulator, when the action 
of the valve directs it back again. The pump is maintained 
in motion ready for immediate action, and yet relieved from 
strain when not required for work, avoiding all risk of delay 
at ' starting or of loss of water and entrance of air in the 
chamber while standing. 

The portable riveter is suspended from a hoisting machine 
and overhead carriage, having both longitudinal and trans· 
verse motion. The water under pressure is carried by jointed 
or flexible pipes from the accumulator to the machine, and 
passes into a compressing cylinder in which a piston works. 

.. . . . .. 
The HotchkisS Magazine Gun. 

The Hotchkiss magazine gun, which is now made . in part 
at the armory, is a modification of the French chassepot. 
The magazine, which is in the butt, contains six cartridges, 
which are forced forward by a string. The barrels, ramrods, 
bands, stocks, and some other parts are made here. The 
patented parts are made by the Winchester Repeating Arms 
Company, of New Haven, who have expended about $30,000 
in preparations for their manufacture. The machinery at the 
armory is not adapted to the manufacture of these parts;  
and, as the appropriation of Congress is only $20, 000, and 
the Whole thing is an experiment, the plan of obtaining the 
small parts from the Winchester company serves the interests 
of economy, and will result in the production of eleven 
hundred guns, while otherwise only five or six hundred 
could be made. When completed these guns will be dis· 
tributed to the army for practical tests. -Springjielil 
Union. .. 1 . ,  .. 

Photography 01" Flashing
'

Slgnals. 

Army telegraphing by means of flashing signals has been 
successfully done, between stations fifty miles apart, by the 
British in Africa. The London Plwtographic New8 suggests 
that a camera be employed to photograph the signals by the 
heliograph, as it would be possible to signal much faster, 
for the receiver, instead of requiring time to puzzle over 
the message as it was transmitted; need pay no attention 
until tbe complete sentence was before him. . No doubt there 
would be certain practical difficulties. to be overcome in 
adapting the camera to . the heliograpb, . but applications of a 
like nature are practiced every day by scienti�i� men. The 

Mance helipg1,'l!>:�h, . first sub
mitted to the BrItish Govern
ment by MI\ Mance in 1869, 
as now used, is a very simple 
contrivance, and as phnto
graphers are interested in all 
that pertains to light, th ey 
might like to know how the 
apparatus is worked. . It con
sists simply of a tripod, upon 
which stands a mirror. This 
mirror is usually tcn or 
twelve inches in diameter, 
and a glass of this size is 
capable of reflecting a ray 
visible to the naked eye at a 
distance of fifty miles, and 
even more in clear weather. 
The mirror is movable, swing
ing like an ordinary toilet 
looking-glass , but it has, more
over, a pivot at top and bot
tom that permits it also to be 
turned sideways . In this 
wfty it is possible, whenever 

. the sun shines, to reflect a 
ray in any direction, unless it 
should happen that the sun ts 
too far behind, when the dif-
ficulty is at once obviated by 
bringing into play a second 
mirror, which reflects the 

rays on to tbe first. But if the distance to be signaled is 
fifty miles off, it is necessery that the signaler . should aim 
perfectly straight, and to do this he handles his mirror after 
the manner of a rifle. He gets behind it, and looks through 
a hole in the center (where the quicksilver has been 
removed), and having sigbted the station afar off, he brings 
up in a line with hi�'eye and the station a small stud that 
slides on a sighting rod, some ten yards in front of tlie mir
ror. When this stud covers the distant station , the aim of the 
mirror is corr�ct, and all the signaler has to' do is to see that 
the reflection of his mirror shines upon the stud . So long 
as this · is the case he may be sure , his brothsr afar off will 
see the .refiecticn too. A key to be pressed by the . hand is  
in connection with the mirror, and throws the reflection on 
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and off the stud, and. by pressing this key for short . o� lo�g ?f these P.i!J.t�s with 
'
J�d ; �nother wi�h X�llo�" and

' 
the third .1 hung out flags in opposition, until �ne hoisted a string o� 

intervals, short or long flashes are produced. This is tpe with blue, in order, by .successive printin,g.s, to obtain a pic- e�even. He called on them, and, having complained, all of 
whole story of the heliograph; . and now, says our contem- ture which exhibits more or less resemblance to the original. , them discontinued exhibiting their flags with the exception 
pora.ry, that our readers mny have learned its rMdua operandi, Sqccess ,appeitrs to depend .on the skill and nicety with which : of the defendant, who said he should contest the question 
we hope some . of · them will Bet to work. and apply a camera the absorbing materials are emPlOY

. 
ed, for mixtures

.
of cOI. ors I whether or nO.t he had a p. erfect right to do what he was 

to .it in sllch a way that the flashes may bll' recorded and and of coloring materials are quite different things ; and, to doing. Mr. Herbert Thomas, n;lagistrate, said the Bench 
true light impressions produ�ed by its means. quote the technical description, ' for the negative belonging I were of opinion that no obstru�tion or nuisance had 

' . " . ' • , .. . . , to the blue plat!l we. mnst, employ such absorbing media and I been proved , and they therefore dismissed the summons. A 
AGRIQULTlJRAL INVENTIONS. ]?repara,tions as will prevent green from pi.-od�cing any influ· I summons against another tradesman was, after this decisIon , 

. Mr. Joseph W. Hobson, of Nllw York .City, has patented ance on it, and at the same time will render blue and violet ' withdrawn by the police. As several shopkeepers in Bristol ,  
nil . improved ,  hor�e hay rake, �n which, by tile adjustment quite inactive, inasmuch as these tints must appear only on ' desirous of hanging their banners on the outer walls of their 
of the rake teeth points forward and l;Jackward, together the positive plate. '  ! premises, have been awaiting the issue of thiR test case at 
with . the integral vertical �dj ustment, n great number of " Specimens of landscapes and of decorative panels printed I Bedminster, the streets of Bristol will no doubt ere long 
positions for the ' ra�e can be obtained to suit the require- by Herr Albert's process were exhibited at scientific recep- ! assume a gala appearnnce, and the flags about shops will 
ments of the land or crop, or. the vJews of the operator. tions in Londo!). during the past session, and were deservedly rival in number the " flags " of the pavements. -London 

Messrs. Samuel Scott a!ld Will,fteld Scott, of Floyd Court admired. The details were shown : a plain yellow picture ; (hooor. 
House, Va. , have patented- an improvement in the class of then on the yellow a blue, and on the blue a red; and with " • •  , .. 
,devices attached to trunks of trees for the purpose of pro- these three the effect of a well-finished water color drawing Division oC ElectriC Light. 

tecting them froUl injury by worms, borers, and other in- was produced. " Referring to the division of the electric light, the Mini'Tl{} 

sects or anhnals, The device is made of sheet metal in coni- .. , • , .. and &ientijic Pres8 says : 
cal form, and is adapted for adjlJ.stment in diameter or size. Launch oC the Agamemnon. " We give the result of experiments, of which we were 

Messrs . . Mortimer B. Mills and Christopher E. Dinehart, The Agamemnon, four, double screw iron armor . plated an eye-witness, at the atelier of Messrs. Molera & Cebrian, 
of Chicago, TIl. ,. have patented an improved apparatus fQr I turret ship, 8,492 tons, 6,000 horse power, was launched at in this city. The light used by them was a ,4,000-candle 
generating steam for cooking food fo� cattle. It has a large Chatham on September 17. She has a length of 280 feet, electric light, inclosed in a chamber, on one side of which 
area of heating surface within a small cubical space, and is compared with 325 feet for the Infiexible, and a breadth of was a 24-inch Fresnel lens, from which the light is projected 
adapted to economize heat to a high degree. 66 feet compared with 75 feet, while the displacement in in parallel lines. The whole or any number of these lines 

Mr. John W. Blackhart, of Wells' Tannery, Pa. , has pat- tons of the Inflexible is 3,500 greater than that of the Aga- or rays of light may be col lected on a mirror or refiecting 
ented a fork for hay and like material, furnished with a memnon. Her two revolving turrets, which will be plated surface 'of any kind, and distributed in ' any greater or less 
weighing apparatus, by means of which each . fork load can with iron 1% inch thick, will be placed en echelon, and will intensity through secondary lenses without additional los8. 
be weighed as it is handled. ' contain each two 38:ton guns, all four being revolving. Her In the experiment hardly one-half of the main light was 

Mr. John T. Greenfield, of Uniontown, Ky" has invented power of attack, however, is not confined to ordnance, for collected, but it 'was divided into 16 separate lights, equal to 
a plow, the cutting parts and gauge wheel of which can be she will be armed with Whitehead torpedoes, means of ejec.. 80 candles each. The secondary lenses were of small size, and 
conveniently lowered or raised, as may be necessary, on ac- tion being provided from the armored sides of her citadel. situated in the ceillng, the light being thrown down. The 
count of hardness or unevenness of the ground, by a person Her water· tight compartments are to be filled with cork, the quality of the light was equal to pure diffused daylight
seated on the plow, and also to provide a plow, the cutting object being to prevent her from sinking if �truck below the in fact, several hundred shades of silk, arranged upon 
parts of. which can be easily sharpened. water line. She is an ironclad of the center citadel type, cards and placed side by side, could be distinguished as 

An improvement in plows has been patented by Mr. John which m!lans that she is built , with an invulnerable citadel, readily as by sunlight. Had it not been for the loss of light, 
M. Martin, Jr. , of · Oel!la, Fla. The invention consists in or central compartment, which is kept afloat py two unpro- occasioned by the size of the reflecting mirrors, we believe 
the arrangement of a plowshare 'provided with a detachable tected ends of the vessel. Within the walls of this citadel the light could have been subdivided to its fullest extent 
mould board or wing, for the purpose of throwing more are inclosed the magazine; engines, boilers, and ordnance, and into at least 50 separate lIghts. The whole light from 
ground over the grass in the middle of the rows. with its hydraulic loading gear. The armor protecting this the main lamp can be divided and subdivided, and distributed 

.. , • , .. citadel is 18 inches thick, and that on the turrets 16 inches ; down to a '  single 'ray even, at pleasure. The dispersing 
Pho'og.raphy In Na'ural Colono-Prln'lng Pho to- on the citadel is two thickn esses. 'rhe outer or face lenses and reflectors are arranged inside the building so as 

Collographs. armor will probably be of steel, strengthened liy . vertical to illuminate every part w ithout any obscure corners. In 
After referring to,the fallacy Qf producing natural colors angle iron girders 11 inches wide and 3 feet apart, the space the open air the rays of light thrown upon objects over a 

by the camera, aM put forth by Rev. L. L. Hill , of this State, being filled with teak. Behind this backing and these gird- mile away in the darkness of night brought them into 
whose alleged discoveries were published in this paper as long ers will be riveted the rest of the armor, which will, in its view with startling distinctness. " 
ago as 1850, a writer in Ohambers' JrtUrnal says : turn, be backed by horizontal girders and another thick- This system of electric lighting was recently illustrated 

" It would be a triumph of optics and chemistry if photo- ness of teak. In addition to the ordinary decks there is a and fully described in the columns of the SCIENTIFIC AYE
graphs could be made to represent the natural colors of ob- superstructure, running lengthways with the keel -and RICAN. 
jects. Attempts toward this result have' hitherto ended for erected above the upper deck, for working the vessel. In 

St. Paul CMlnn.) as a MnUng Center. 
the most part in disappointment. Eut Captain Abney, in a the " unprotected " portion of the vessel horizontal armor 
short paper ' On the Production of Colored Spectra by Light, ' is largely used. This is no less than 3 inches thick on the 
read before the Royal Society, makes known that he has suc- upper deck, and on the lower deck, both before and in the 
ceeded in producing, approximately in the natural colors; rear of the citadel, 6 feet under water, the same thickness 
pictures of the solar spectrum on silver plates, and also, but of plating is used. The Agamemnon is calculated to realize 
less brilliant, on compounds of silver held in place by col- a speed of 13 knots an hour. 
Iodion. ' ' frese:ve for the present, ' the Captain writes, ' the .. ( • I .. 
� of the production of these pictures, but may How they Attract Custom '0 the American Produce 

say that they are produced by oxidation of silver compounds S'orell In England. 

when placed in the spectrum, an exposure of two minutes Within the last few months, consequent on the large im-

The Pioneer Pre88, of St. Paul, Minn. ,  states that there are 
now building at the Falls of St. Anthony, five large fiouring 
mills; of which one will probably make from 2,500 to 3,000 
barrels a day, another 2, 000, another 1 ,000 to 1 ,200, and the 
others from 500 to 800. In addition to this, Gov. Wash
burn is tearing out the inside of his old " B  " milLin order 
to put in improved machinery, SQ that when completed it 
will have a capacity of from 1, 500 to 2,000 barrels. It is 
worthy of note, in this connection, that it is but a little 
while since a 300 barrel mill was considered a large one, and 
500 barrel mills were rare. 

The Press estimates that when all the new mills are finished 
and running on full time, the daily production of flour in St. 
Paul will be over 12,000 barrels, which, with the mill-stuff 
made, will load seven trains of twen ty-one cars each. At 
this rate the yearly production will be over 3, 000,000 barrels, 
requiring 15,000,000 bushels ot; grain. 

being amply sufficient with a wide slit to impress the colors portations of American produce into Bristol by the Great 
The coloring matter seems to be due to a mixture of two dif- Western liue of steamers, a great many stores for the sale of 
ferent sizes of molecu�es of the same chemical composition, American provisions have been started in different parts of 
one o� which absorbs at the blue end, and the other at the the city, especially at Laurence Hill and Russell Town, in 
red end 'Of the spectrum, and the sizes of these molecules are the eastern portion, and in Bedminster, the district of 
unalterable while exposed to the same wave lengths as those Bristol in Somersetshire. The go-ahead character of these 
by which they were produced. ' And he is of opinion that stores is manifested in many ways, and one store at East 
' the colors may be preserved unchanged when exposed to street, Bedminster, has lately been rendered notorious by a 
�rdin!try daylight! , From this it will be understood that large flag suspended from a pole above the shop. Other 
Captain Abney has made a step in advance of high impor- grocers and provision merchants in the neighborhood made NUra'e oC Silver Stains on Clothing. 

taMe. " a display of bunting likewise ; and the police, not partial to To the Editor of the &ientijic American : ' 

To this the London Photographic News adds : this flourish 0'£ finery, brought the matter before the magis- In your issue of October 11 is a paper on the removal of 
silver stains from clothing. The salt .recommended to be 
used is stated as bichromate of mercury. This is an error ; 
it should be bichloride of mercury, known commonly by the 
name of corrosive SUblimate. 

Its solUbility is greatly increased by first dissolving a little 
chloride of ammonium in the water. 

GEORGE WILSON. 

We should be very sorry indeed to appear to underrate the trates, who on Tuesday were called to adjudicate in a sum, 
work of Captain Abney in this direction ; but, unless ollr mons taken out against Mr. Frederick Wm. Leach, pro
memory misleads us, M.. Becquerel obtained an image of the prietor of the American Stores. He was charged under the 
Bolar spectrum in natural colors early in 1849. Niepce Victor 18th Section of the Bristol Street Encroachment Act with 
and otiIers have since secured still greater results. On a film projecting from one of the windows of his premises a pore 
of sub-chloride we ourselves have obtained very approximate and flag to the inconvenience and dan�er of the public. Mr. 
nlj,tural colors. But in all these cases the colors were Clifton, who appeared for the defendant, admitted that the 
evanescent Capt.ain Abney is of opinion that his colors will defendant had exhibited a flag from his premises, and con- New Haven, Conn. 
remain unchanged when exposed to ordinary daylight. This tested the right of the police to interfere. Police Sergeant .. ( • , .. 
is a decided step in advance. Our own resul ts were gradu- Smith said that, in consequence of instructions received Pine Cones Cor Fire Kindling. 

ally destroyed by daylight. We shall look for further de- from his superintendent, he called on the defendant on the Almost the universal article used on the Continent for 
tails of our friend Captain Abney's operations with inte- 30th ult. in reference to the fiag, and defendant asserted that I kindling fires are dry p ine cones. A couple of these is usu
rest. he had a perfect right to exhibit it, and declined to take it . aUy enough to start a fire of dry wood , and several of them 

The writer in Oham1Jers' proceeds to refer to the interest- in. The chief constable (Mr. E. Coatbupe) said that, on contain enough resinous material to start a coal fire without 
ing experiments of Herr Albert in printing colored photo-col- August 1 3, he was driving through Bedminster, and his other kindling. They are readily ignited with a match, and 
lographs, which have, however, no connection with photo- I horse caught sight of a string of fiags suspended across the are free from dust and insects. In Paris, and other large 
graphy in natural colors. He says : carriage-way, and started off, and it was with the utmost cities on the Continent , scarcely any other than pine cones 

" In · connection with this we mention improvements in difficulty he could control the animal. Witness, under- are used for kindling purposes in the hotels, and it is a 
color printing by which Herr Albert, court photographer at standing that several of the flags were only exhibited as wonder to us that they have not been introduced for the 
Munich, produces chromo-photographs ot' surprising excel- trade advertisements, communicated with the town clerk" 1 same purpose here. We believe a large and profitable busi
lence . The process commences by the tak

. 
ing

. 
of three pho�o- and, being advised , that the practice was ille. gal-in fact, au ness might be made from gathering the cones in pine grow

graphs, each being exposed to the action of different and encroachment on the public rights-communicated with the . ing regions .and selling them in our cities. 
definite portions of the spectrum. This is effected by caus- divisional superintendent. Mr. Clifton , interposing. said he 1 -,' 

.. ( • , .. . 
ing the light, before it reaches the sensitized plate, to pass understood on that day there was a parochial garden party The Purlfica'ion oC Memphis. 

through coloreq glasses, or suitable colored liquids, and, at Bedminster, and that the string of flags did not belong A very earnest effort has been made by the Na.tional 
moreover, by employing in each case special solutions for to his cHent at all, but were thrown across the road in honor i Board of Health to thoroughly disinfect Memphis. In this 
the development of each negative. A positive printing plate of the event. Superintendent Harris deposed that in the I important work there had been used, by the end of Septem
(a glass plate gelatinized) is then produced for each negative ; second week in Augllst the flag shown from the defendant's i ber, upward of 170,000 pounds of copperas, 9,000 barrels of 
and, if' the absor?ing media �n� the developing preparations premise!! �as lower than it was now. Th� .defendant kept 'I lime, 40 barrels of sulp�ur, 15 barrels of carbolic :Wid: 1 ,215 
have been correctly chosen, lt lS only necessary to color one an Amencan store, and one or two prOV1Slon dealers also, pounds of sulphate of zmc, and 1,200 gallons of zmc lrOn. 
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26 1 
Powder-Pose Producing Inseds. sulphuric acid dissolves it, forming a dark blue liquid. The an image is obtained, which is said to be much more delicate 

Our excellent contemporary, The Hub, publishes the fol- fluorescence of au alcoholic solution of sPllrgtrlin is main- than: one p�oduced by ordinary photo-li thography. 
lowing account of the wood destroying beetle Lyctu8, which tained for more than a year If the liquid be kept in dark. .. , • , • 
Charles Evans, of Cleveland, Ohio, communicates to that ness, but is rapidly destroyed by the action of direct sun- Acids trom Electric Light •• 
paper : light, and more slowly by that of diffused light. Small At the recent meeting of the British Association, Profes-

Of the multitude of insects which devour plants and trees, quantities of caustic alkalies, or alkaline carbonates, added sor Dewar, F. R B. , read two very i nteresting papers, 
some attack only the leaves, others the trunk, and others to an alcoholic solution of spergulin, transform it into an the one " On the Synthesis of Hydrocyanic Acid," and the 
the roots or various other parts. The nettle is infested by no emerald green fluorescent body ; and basic lead acetate pro- other t o  On the Amount of Nitrous Acid Produced in Elec
less than forty species of insects, wh.ich are born, live, and duces a precipitate. The new-compound contains 61 ·85 per tric lllumination. " In these communications, the subjects 
die on its stems. The oak alone has one hundred and eighty- cent of carbon, 7 ·05 of hydrogen, and 31 ·8 of oxygen. It of which are closely connected together, Professor Dewar 
four species, and the hickory is the exclusive home of numer- appears to be related to chlorophy I, and is probably closely said that when carbon poles are used for the purposes of 
ous tribes of insects. One particular species which infests I allied to phyllocyanin. An alcoholic solution of the pro- electric illumination in an atmosphere of hydrogen, acetyline 
the hickory is the Lyctus. duct showed strong absorption, almost entirely in the violet ; is formed in a gaseous state, which readily condenses and 

Fig. 1, accompanying, shows a magnified illustration of and in this respect differs considerably from chlorophyl, combines with a large number of other compounds ; but it 
the beetle of the genus LyCtU8, which is called the LyCtU8 phyllocyanin , and phylloxanthin. Mr. Harz is disposed to does !lot combine with nitrogen, except at high temperatures. 
opaculu8 (Packard). It is allied to the death-watch beetle of regard spergulin as a feeble acid, the acid salts of which, aS I By passing powerful electric sparks through the mixture, 
England, which is assigned to the genus Petmu8  (Rogg). well as the acid itself, exhibit blue fluorescence, the neutral combination with nitrogen takes place, and hydrocyanic acid 

This is the chief pest of the carriage wood sbop, and salts exhibit green fluorescence, and the basic salts are dest!- is formed. [C,H, (acetyline) + N (nitrogen) = 2HCN 
causes mor{j trouble than any other insect in shops where tute of fluorescent properties. (hydrocyanic acid).]  Professor Dewar expressed the opinion 
second gro�th hickory is used. This heetle is of a dark .. . . , ... that what is generally called the carbon spectrum is in reality 
chestnut·brown color, and has eleven jointed antennm, club- Visit to a Pin Facto ry. the spectrum of a hydrocarbon intimately related to acety-
shaped at the outer end, as shown in drawing, Fig. 2. These A correspondent of the Evening Post thus describes the hne and its compounds. When the electric light is produced 
antennm are distinct from each other at the base, and are in- mysteries of pin making:  between carbon poles in  atmospheric air a mixture of  acety
serted immediately in front of the eyes. " The pin machine is one of the closest approaches that line and bydrocyanic acid is prod�ed at the positive pole, 

Fig. 3 shows a magnified sketch of the foot and leg of this mechanics have made to the dexterity of the human hand. which fact is of great interest, becanse if hydrocyanic acid 
beetle. The small circle denotes the natural size, the beetle A small machine, about the height and size of a lady's sew- and acetyline can be produced, almost all orgauic bodies can 
being about three-sixteenths of an inch long. It matures as ing machine, only stronger, stands before you. On the back be produced artificially. 
soou as the warm weather of spring or early summer sets in. side a light belt descends from the long shaft at the ceiling, In the experiments which were made at the Royal Institu 
I have found them in the shop, says Mr. Evans, as early as that drives all the machines, ranged in rows on the floor . .  tion, Professor Dewar used a medium sized Siemens ma
the 1 st of March, and as late as the 15th of July. In the On the left side of our machine hangs on a peg a small reel chine, absorbing about six horse power, and this was placed 
lumber shed they are most numerous from about the 15th �f wire, that has been straightened by running through a in circuit with a small sized Siemens lamp, by w hich the 
of May to the 15th of June, during which time they mate, compound system of small rollers. electric arc was produced in the interior of an air-tight 
and the female deposits her eggs in cracks and pores of the " This wire descends, and the end of it enters the machine chamber, fitted with arrangements for collecting and analyz
wood. They select freshly sawed secona-growth hickory, It pulls it in and bites it off by inches, incessantly. one hun- ing the air in which the arc was burning, and of measuring 
or that which has the most sap, on which the fema� de- dred and forty bites to a minute. Just as it seizes each bite, the heat produceq by it. Professor Dewar thought that as 
posits her eggs, such timber apparently being the best a l ittle hammer, with a concave face, hits tbe end of the the electric light is attracting great atten tion at the present 
adapted for the n urture and growth of the larva or worm wire three taps, and ' npsets ' it to a head, while it grips it time, it would be of interest, and perhaps attended with use
when hatched, which takes place in about fourteen days ; in a countersunk hole between its teeth. With an outward ful results, to make an examination of the impurities thrown 
and then they begin to eat their way into any piece of wood thrust of its tongue, it then lays the pin sideways in a little into the air during the production of the electric arc ; he 
on which . they have been deposited, confining themselves to groove across the rim of a small wheel that slowly revolves therefore designed and had constructed the apparatus shown 
the most sappy portions. When hatched they are very just under its nose, By the external pressure of a stationary in the diagram, in which A A IS a water jacketed bell 
minute, but increase in size as they continue to work their hoop, these pins rol l in their places, as they are carried under cover, the mouth of which rests in an annular mercury 
way into the wood ; and they attain their full growth about two series of small files, three in each. These files grow 
the last of December, when they are about three-sixteenths finer toward the end of the series. They lie at a slight in
of an inch long, as before stated. At the latter time they clination on the points of the pins, and by a series of cams, 

FIG. I. 

'Work close to the outside of the · piece, leaving only a thin 
shell on the outside as a protection .  They then undergo 
transformation, and eat through the shell, and return to the 
outside as perfect beetles,  in the spring or early SU lJlmer, to 
reproduce and carry on their work of destruction, leaving 
small pin holes in the wood as evidence of their exit. 
Some call this trouble the " powder post," and others 
simply speak of the timber as " worm eaten. "  Some think 
that the worms breed in the wood, but this is an error, as 
investigation clearly proves. 

The club shaped eleven-jointed antenna, shown in Fig. 2, 
is a mark of their identity, as it is a peculiar characteristic 
of the species, and can be defined with a small magnifying 
glass or any microscope. 

The best method of destroying these pests is to destroy 
every piece of worm-eaten timber before the month of March. 
If any man in the shop finds the wood he is working  is in
fected, instead of putting it in a corner and saving it, let 
him immediately use it for firewood, or otherwise destroy 
it ; for if it be left in the shop it will surely help to continue 
the pests another year. 

Timber cut in the month of August is less liable to be at
tacked by them, as it then has less sap than when cut in the 
'Spring or fall. With a little care in selecting timber, buying 
only that cut in August, and using caution and foresight in 
the shop and lumber shed, they may be al,most if not quite 
got rid of ; but if left to themselves, they will very soon 
spoil every piece of secqnd-growth hickory about the �stab
lishment. 

.. . . 1 .  
A New FlUoresce n t  Body. 

-According to the Journ al of the Chemical Society, C. O. 
Harz has discovered a new fluorescent body in spergu lin. 
This product occurs i� the seed covetings of the caryophyl
laceous plants, Spergu la vulgaris and S. mamma (Anglice 
" Spurrey "). It is produced at the time when the seeds 
blacken and are nearly ripe. Spergulin is very soluble in 
absolute and aqueous alcohol. Viewed by transmitted light 
the solution appears nearly colorless, with a shade of olive
green ; by reflected light it exhibits a dark blue fluorescence. 
It �has not yet been obtained in the form of crystals. It is 
very solUble in methylic alcohol, less so hi amylic alcohol, 
and scarcely soluble in ether or petrolenm. Concentrated 

levers, and springs, are made to play ' like light
ning. ' Thus the pins are pointed and dropped 
in a little shower into a box. 

" Twenty-eight pounds of pins is a day's work 
for one of these jerking little automatons. Forty 
machines on this floor make five hundred and 
sixty pounds of pins daily. These are then pol
ished. Two very intelligent machines reject 
every crooked pin even the slightest irregularity 
of form · being detected. 

" Another automaton assorts half a dozen 
lengths in as many different boxes, all at once 
and unerringly, when a careless operator has 
mixed the contents of boxes from various ma-
chines. Lastly, a perfect genius of a machine 

hangs the pin by the head, in all inclined platform, through 
as many ' slots ' as there are pins in a row on the papers. 
These slots converge into the exact space, spanning the 
length of a row. Under them runs the strip of pin paper. 
A hand-like part of the machine catches one pin from each 
of the slots as it falls, and by one movement sticks them all 
through two corrugated ridges in the paper, from which 
they are to be picked by taper fingers in boudoirs, and all 
sorts of human fingers in all sorts of human circumstances. 
Thus you have its genesis : 

.. , Tall aud slender, straight and thin, 
Pretty, little, useful pin. ' " 

.. . . . . 

Preparation or Albumenlzed Paper. 

Leicester, England,  supplies very large quantities, and 
many of the largest firms in the kingdom are supplied by 
Messrs. Meadows & Son. No less than 5,000 eggs passed 
throngh the hands of those engaged, the whites only being 
utilized ;  and the enormous number of yolks .are more than 
sufficient to supply Messrs. Dent's manufactory at W orces
ter, the yolks being in great demand for glove purposes. 
There is a demand for the yolks in Leicester for confec
tionery purposeo ; but the supply is more than being con
sumed, many being thrown away daily. Every sheet has to 
be bathed singly, and each pressed before the ream is al
lowed to pass out of the hands of the manufacturers. There 
are all kinds of tints ; and the senior member of the firm be
ing a practical chemist, and one of the best known among the 
members of the Pharmaceutical Society, brings his scientific 
knowledge to bear. It may not be uninteresting to know 
that a first-class hand-females only being employed, owing 
to their tender manipUlation-can earn as much as 36s. a 
week ; many can earn 20s. , and even half timers can receive 
weekly as much as 8s. , and this without having the disad
vantage of being in badly-ventilated premises. 

., . e l . 
New Photo Printing Process. 

A new method by Herr Schahl is to coat a thin zinc plate 
with chromated gelatine, whicb he then exposes under a 
negative. The film is then rolled up with some reducing 
substance, which adheres only to the parts affected ])y the 
light. Tracing paper impregnated with iron is then pressed 
against the plate, and the iron being reduced at those placeg, ' 

..... I..;�=::::::::- D RY A I R  
trough cut in the circular wooden base, T T. Within this 
jacket a stream of water can be made to circulate by entering 
by the tube, B, and flowing away at the exit pipe, C. With
in the chamber forming the i nterior of this bell receiver i s  
placed the electric lamp or  regulator, L, on which M and N 
are the upper and lower carbons respectively. The former 
of these, M, is a hollow tube of carbon, the latter being a 
solid pencil of the ordinary form. To the top of the upper 
hollow carbon pole is attached a short length of flexi ble tub
ing communicating with the outside of tbe chamber through 
a perforated cork at 0, and, by connecting this with an as
pirator, gaseous products may be drawn away from the cen
ter of the electric arc and subjected to analysis. 

For examining the air surrounding the electric arc a stream 
of dry air is allowed to enter the receiver at Q, and by an 
aspirator is drawn away at · P, and may be passed through 
any number of wash bottles, such as are shown at F and G, 
by which the air within the chamber, after having been sub
jected to the influence of the electric arc, may be analyzed. 
Professor Dewar, with this apparatus, found that with a 
Siemens lamp, adjnsted to give a long are, there was an 
average development of nitrous acid equal to half a gramme 
per hour, that is, between seven and eight grains ; but with 
a short arc the amount of nitrous acid thrown into the air is 
very much less, not exceeding 0 ·08 of a gramme per hour. 
A similar series of experiments revealed the fact that the 
Jablochkoff candle discharges into the air a much greater 
quantity of nitrous acid than does the arc produced in the 
orrlinary way ;  this amount is nearly double that produced 
by the Siemens lamp, being as much as one gramme per 
hour, that is, from twelve to fifteen grains, and this amount 
is still further increased if the insulating material (which con
sists of zinc with kaolin or pla�ter of Paris) be removed ; the 
r�son of this is that the lime absorbs some of the nitrous 
acid, nitrite of lime Ming produced. 

Professor Dewar's experiments show, says Engineering, 
that in places where the electric light is used, it should be 
placed under a ventilator, by which these deleterious com
pounds may be carried away, or it would have injurious 
effects on health as well as the binding of books. The sub· 
stance produced Professor Dewar found to be nea.rly pure 
nitrous acid. 
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A . New Therapeutic Ag�nt. NEW .  AMALGAMATOR. 
A new method of treating cancerous growths, tumors, etc. , 

consists iit subjecting the parts to a stream of hot, dry air. 
This is proposed and has been successfully applied by Dr. 
G. A. Keyworth, of England. By means of a foot bellows 
he caused air to pass, through a glass vessel containing calcic 
chloride, then through a heated iron tube, and thence directed 
the hot, dry air against the surface of a cancerous sore. The 
treatment was .continued for an hour, the effect being to re- . 

, lieve the pain and cause the parts heated to shrink and dry 

The novel and simple amalgamator shown in the engrav
ing is the invention of Mr. Perry Dickson, of Spearfish 
City, Dakota Ter. The apparatus has a supply hopper, and 

. up very considerably. It is believed . that this new method 
will prov!J valuable when proper appJiances are employed to 

. maintain and direct the supply of the air. 
.. . . . . 

AN IlIIPROVEMENT IN STOVEPIPES. 
The inventor of the adjustable stovepipe shown in the 

accompanying !Jngraving has endeavored to relieve those 
who are unfortunate enough to have to use stovepipe, fro� 
the trials and vexations incident to taking down and setting DICKSON'S AMALGAMATOR. 
up stoves, by providing a single length ' of stovepipe which a series of downward and upward passages coimecting with ,may b!J extended or contracted like a telescope, and which scroll'shaped chambers, arranged so that the pulp from the is formed at .the ends so. as to fit nipes whose sizes vary ' . . 
within reason-

F , stamp mill . is spread out in thin sheets, and the current is 
able limits. made to revolve with great velocity so as to bring the gold 

. . and quicksilver in the chambers' into intimate contact. The . T�e section, 
A, is o f  sufficient amalgam remains in the chambers, but the lighter particles 
size to permit escape from one chamber to another, and are finally allowed 
the section, B, to to pass away through the discharge sluice; 
slide freely in it, The velocity of . the water is regUlated more or less by 
and it . is pro- removing or inserting plugs in the side of the discharge 
vided with a sluice. 
' spring pawl , D, 
that fits into 
. notches formed 
in .the seam, C, 
of the section, 
B. By means 
of this arrange· 
ment the two 
lengths may . be 
held in any po· 
sition relative 
to each other, 
and the com
pound length 
may be easily 
fitted into a 
space in a stove
pipe of nominal
ly the same size. 

The exterior 
appearance of 
the pipe is clear· 
ly shown in Fig. PATTISON;S EXTENSION STOVEPIPE. 
1, and the ar
rangement of the different parts will be seen in Fig. 2. The 
end of" the outer section is corrugated to admit of easily con
tracting or expanding it to adapt it to various sizes of pipe. 

For further particulars address the patentee, Mr. R. R. 

, , ""  I . ..  
Photo DflCQratlon 01' Metals. 

Herr Falk's phetegraphic method consists in ceating the 
metallic .surface with a photographic film, which Is then ex- ' 
posed under a transparent positive ; by this arrangement the 
parts lying beueath the dark places of tbe positive are not 
affected by the l ight , '  and are consequently capable of being 
etched. With curved surfaces a print taken in fatty ink on 
paper by a photographic method is transferred to the metal, 
and all tbe parts covered with the ink are by this means pro· 
tected from the etching. It is a peculiarity of this process 
tbat the etching fluid colors all the etched places black, and 
this adds considerably to the effect of the whole. 

. , . . .. 
Heat 01' the Electric Light. 

[OCTOBER 25, 1879. 
Discovery 01' a Remarkable Cave. 

The Oourrier de Tlemcen (near Algiers) states that some 
miners occupied in blasting rocks in the vicinity of the pic
turesque cascades, d iscovered the entrance to a cave, the 
floor of which was covered with water. They ventured 
upon the subterranean river on a raft, and followed it for 
some 60 meters' distance, when it disappeared in a vast lake. 
Here the vault of the cave was very high and covered with 
stalactites. In many parts the miners had to steer their 
raft between colossal stalactites which reached down to tlle 
surface of the water ; eventually they reached the end of the 
lake, where . they noticed a canal extending toward the 
south, and into which the waters of the lake flowed. The 
workmen estimate the length of the lake to be 2 miles, and 
the breadth about 11- miles. They breught out a quantity 
of fish, which, they say, surrounded the raft, and which 
were found to be blind. 

A NOVEL CANDLE. 
In the service of some churches there are occasions when 

candles are employed ; generally these candles 
are large, sometimes being thirty-four inches 
long and two inches in diameter ; they are 
consequently quite expensive, and are never 
burned continuously for a sufficient length of 
time to exhaust them, but are lighted at dif
ferent times, becoming · shorter and shorter. 
It is desirable to have the candles of full 
length each time they are lighted. Mr. Fran
cis Maguire, of Cam bridge. Mass. , has patent· 
ed a novel device for renewing the tips, so 
that the candles will be full length whenever 
they are lighted . 

The invention consists in securing in the 
upper end of the main body of the candle a 
tapering pin of sufficient length to steady and 
support the tip, the latter being cast with a 
conical ' socket for receiving the pin. The 
wick of the tip does not extend entirely 
through it, but is secured at its lower end to 
a small metallic anchor which helds the wick 
in the proc'ess of making the candle. 'fhe 
object of this device is to prevent the candle 
tip from being burned entirely to the socket . 

.. ,  .. .. 
What to Teach. 

Rev. Charles Brooks, father of the State 
normal schools in America, was asked by a 
teacher this question : " What shall I teach 
my pupils ?" He answered, " Teach them 
thoroughly these five things : 1. To live re
ligiously. 2. To think comprehensively. 3. 
To reckon mathematically. 4. To converse 

fluently ; and, 5. To write grammatically. If yeu success
fully teach them these five things, you will nobly have done 
your duty to your pupils, to their parents, to your country, . 
and to yourself. "  

Pattison, 300 N .  Fourth street, Terre Haute, Ind. 

The temperature of the .polar extremities of carbons giving 
the electric light has been recently investigated by M. Ros
setti (Jour. de PhY8. ), using the same method and instru
ments as he used in measuring the temperature of the sun. 
(The face of a thermo-electric pile is placed at suitable dis
tance to receive rays from a radiating surface of determinate 
size, and the thermal effect is measured by a very sensitive 
Wiedemann reflecting galvanometer ; the temperature is de
duced by means of a formula previously established.)  We 
give, briefly, the author's conclusions :  (1) The positive car
bon pole, at the moment of production of the l ight, has al
ways a higher temperature than the negative. (2) These 
temperatures vary according to variation of the current's 
intensity. (3) They are higher the smaller the radiating sur· 
face, provided, of course, it comprises the extremity of the ENGINEERING INVENTIONS • 
point. (4) For the negative pole the minimum temperature An improvement in valves for steam engines has been pa-.. I .  I .  

NEW HYDRAULIC RAM. was 1,910° C. ,  the radiating surface being large, and,In part, tented by Mr. Albert F. Kirsten, of Orange, N. J. The object 
The accompanying engraving represents an improvement of small hrilliancy ; the maximum 2,532°  C. , the radiating of this invention is to dispense with steam and valve chests in 

in hydraulic rams recently patented by Mr. Harry H. Heise, surface being half the preceding. (5) For the positive pole, connection with the cylinders of steam engines, and operate 
of Columbia, Pa. It is very the valves by direct action of the 
compact and simple and seems Ti'ifJ. 2 piston without levers or other in-
well calculated for practical use. � 7 tervening mechanism. For th is 

The cylinder, A, is cast in one purpose the inventor places the 
piece with t4e base that sup- valves in slide ways within the 
ports it, and .  is provided with cylinder, and moves them by con-
three passages-a central one tact of the piston head with lugs 
which discharges into the air projecting from the valves. 
chamber, B, and is covered with Mr. Christopher Castle, of 
a check valve, and two lateral Cleveland, Ohio, has patented 
passages leading from the lower improvements in apparatus for 
portion of the air. chamber ; only cleaning boiler flues by directing 
one of these is necessary, how- a jet of steam through them. 
ever, the two being formed mere- The object of the improvement 
Iy for convenience in attaching is to prevent the wasting of 
the discharge pipes. The cylin- steam and the blowing of the 
der head, C, is apertured and soot from the flues out into the 
.provided with a valve seat fitted boiler room. It consists in pro-
to the waste valve, E. This viding the nozzle of the appara-
valve is supported by the spring, tus with a conoidal head , pro-
D, carrying at its lower extremi- vided with a sleeve fitting over 
ty the bar, F. An adjusting the nozzle and bearing against a 
screw passes through the bar, F, spiral spring, and a finger that 
and bears against the cylinder operates the stem of the valve 
head. The valve, E, is held open that shuts off the passage of 
by the spring, D, until the water steam through the apparatus. 
in the supply . pipe attains suffi- Mr. Michael Condon, of New-
cient momentum to close it, then ark, N. J. , has invented im· 
the water escapes into the air provements in frogs and guard 
chamber, where it is retained by HEISE'S IMPROVED HYDRAULIC RAM, rails for railroads, designed to 
the check valve, and is forced _ secure greater strength, cheap-
out through the discharge pipe by the air cushion . .  When the minimum temperature was 2,812°, the carbon being very ness, and increasec{faciHties for repairing. The invention 
the momentum has thus been partially checked, the- spring large and the radiating surface very extensive ; the maxi· eannot be described without diagrams. 
opens the waste Valve, E, and the operation is repeated. mum. 3;2000 when the carbon was thin, and the radiating Mr. Henry Spindler, of East Saginaw, Mich. , has invented 

.. , • • .. .surface. nearly a quarter . of that corresponding to the mini- a simple and effective clamp to' be used in tubing or with-
ANALYSIS OF A PIECE OF MODERN ENGLISH CALICO.- 'mUm.teu"!perature. (6) We may consider, says Nature, the drawing tubes from salt, oil, or Artesian wells. It consists 

Cotton, . .  53 i china clay , . 26 ; starch, 12 ; fatty matter, 2 '5 ;  temperature of the extreme negative polar point as equal to of a metallic frame in which is rigidly secured one jaw of a 
chloride ,of magnesium, 2 ;  chloride of zinc, 1 '5 ;  chloride 2,500· at least ; that , of the positive polar extremity is not lamp, while the other jaw is secured to a nut that sUdes il;!, 
of calcium, 0 '5 ;  moisture, 2 '5 :  100 '0. less than 3,200°. the frame, and is worked, by screw or level'. 
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ELECTRIC mWELRY, 

Among the specialties for which the French are noted 
there is nothing more curious than the electric jewelry, sev·· 
eral specimens of which are shown in the accompanying 
c*s, which we take from La Nature. 

The scarf pin represented in the left-hand figure consists 
of a small golden rabbit holding 
a hliputlan mallet in each paw, 
with which it beats a roll on a 
small golden gong. The right
hand figure represents a golden 
skull, with movable diamond 
eyes and an articulated jaw. 
This is also a scarf pin, and its 
eyes and jaw are made to move 
in a singular manner. The bird 
shown in the center of the en· 
graving is an ornament for the 
head dress. It is of gold, thickly 
studded with diamonds. 

These pieces are connected by 
a fine concealed wire with a 
small battery carried in the vest 
pocket. When the battery is 
made to operate, the rabbit will 
strike the gong, the bird will 
move its wings, and the skull 
will roll its eyes and gnash its 
teeth. 

The battery consists of a zinc · 
and carbon couple contained in 
a hermetically closed vulcanite 
case, the zinc and carbon occu· 
pying the upper half of and the 
exciting fluid the lower half of 
the case. When the case is in a 
vertical position the exciting 
fluid does not touch the zinc or 
carbon, but when it is inverted 
or placed horizontally, the fluid 
comes into cOIJtact with the zinc and carbon, and the current 
traverseR the coils of the diminutive magnets, which operate 
the mechanism of the pieces. The arrangement of the in· 
ternal parts of both battery and scarf pin will be understood 
by reference to Fig. 2. The mechanism is much like that 
of an ordinary vibratory electrical bell. 

.. , . ,  .. 
l'ALISSY l'LATE. 

The plate shown in the accompanying engraving is a copy 
of one of the rare and valuable productions of Palissy. It 
is painted in enamel colors, both opaque and transparent. 

. � .  � . 
MISCELLANEOUS INVENTIONS. 

Mr. Robert P. Lummis, of Altoona, Kan. , has patented 
an improved clothes washer, which is simple in construction, 
convenient, and effective, washing the clothes very quickly 
and thoroughly. The invention consists in the combination 
of an air.forcing apparatus with the funnel <;or pounder of a 
clothes washer. 

Mr. Charles W. Ball, of Macon, Ill. ,  has patented im
provements in axles for carriages, wagons, and other vehi
cles, the object being to more uniformly and efficiently lubri
cate the spindles, and to obtain a more perfect adjustment 
of the running gear. The axle has an oil  reservoir, and in 
its spindle a recess separated by an apertured partition from 
the reservoir, so that the recess may be filled with packing 
that cannot work into and wrap around the spindle. 

Mr Charles N. Pike. of Readsborough, Vt. , has patented 
an improved machine for cutting grass and grain, which is 
so constructed as to have no down.draught upon the horses' 
n.ecks. 

An improvement in sewer gas cOljiiumers has been patent· 
ed by Mr. William H. Ransom, of PhUadelphia, Pa. The 
object of this invention is to pre
vent escape of sewer gas and vi
tiated air from sewers, cesspools, 
and holds of vessels into the house 
or vessel, by leading such gases to a 
chamber heated sufficiently to kill 
the virile matters, and afterward 
discharging the same to a chimney 
flue. 

Mr. Benjamin Sniffin, of Sing 
Sing, N. Y., has invented a rowlock 
which is so constructed as to sup
port the oars firmly when in use, 
and at the same time may be readily 
detached from the gunwale of the 
boat when not in use. It consists 
in a rowlock provided with a tapered 
dovetailed base plate and a set 
screw, in combination with a bed
plate provided with a tapered dove
tailed groove . 

• An improved apparatus for defe
cating cane juice has been patented 
by Mr. Lewis B. Hart, of Hope 
Villa, La. This improvement relates 
to sulphur machines for defecating 
cane juice, and are for the purpose 
of purifying and cooling the sul
phur fumes before they enter the 
juice box, and to cause tbe complete 

Icjtutlfi c �tUtri clu. 
mingling of the fumes with the juice in the box. It consists 
in the combination of a furnace. a water box, and a juice 
box, the latter being provided with corner strips, spirally 
arranged paddles, with their faces inclined to their shaft, 
and a connection with the furnace through the water 
box. 

Fig. I.-FRENCH ELECTRIC JEWELRY. 

Messrs. Charles. F. Leimer and Ludwig W. Kempf, of 
Deadwood, Dakota Ter. , have patented a miner's knife hav

FIG. 2. ing a compass arranged at the side, a 
pivoted magnifying glass at the rear 
end, and a pencil holder at the back. 

Mr. John Dimelow. of Austin, Tex. , 
has invented an artificial stone formed 
of hydraulic cement, hard clinker, soft 
clinker, and water. 

An improvement in bake pans has 
been patented by Mr. Charles Jackson, 
of California, Ohio. The object of 
this invention is to improve the con
struction of the bake pans for which 
letters patent No. 204,975 were granted 
to the same inventor June 18, 1878. 
The invention consists in the combina· 
tion, with the two pans, of fasteners 
provided with the handles, and made 
of tubes slotted longitudinally to re
ceive and fit upon the wires of the 
pans. 

An improvement in buttons, patented 
by Mr. Rudolph Liebmann, of New 
York city, consists in providing the 
button with a socket in which is in
serted a spiral spring, and in applying 
it by causing the free end of the spring 
to engage. the material and draw it up 

into the socket so as to form a shank, which is held secure
ly, and thus fa�teus the button to the clothing. 

An improvement in bale ties has been patented by Mr. 
William Hill, of Henderson, Texas. The invention consists 

PALISSY PLATE. 

of a double hook; or a hook i having a barb on the back of 
the shank near the eye, through which one end of the band 
is looped, while the other end of the band is provided with 
two slots, in which the hook and barb engage. 

An improvement in earth closets has been patented by 
Mr. Richard W. Riddle, of Minneapolis, Minn. The inven· 

tion consists essentially in a novel 
construction and arrangement of 
devices for operating the earth· 
carrying apron by the raising 
and lowering of the lid of the 
seat, whereby economy of space 
is secured, and the apparatus is 
adapted to be used either in con· 
nection with a stationary closet 
or a vault out of doors, or with 
a portable closet or commode 
used in the house. 

Mr. John L. Petterson, of 
Brooklyn, N. Y. , has patented 
an improved portable fire escape, 
which can be readily fitted for 
use, easily manipulated, and is 
especially adapted for carrying 
sick pe;rsons. It consists in a 
car inclosed on all sides by can
vas, having top and bottom 
frames, entrance openings, and 
foot openings. 

An improvement in raising 
and . transferring hides in tau 
vats has been patented by Mr. 
Joseph A. Smith, of Rochester, 
N. Y. The object of this inven
tion is to improve the construc
tion of the machine for which 
letters patent Nos. 205,596 and 
214,220 were granted July 2, 
1878, and April 8, 1879. 
. Mr. Henry Smith, of Char

lotteville, N. Y. , has patented an improvement in the con. 
struction of the stools used by undertakers as a support for 
burial caskets, etc. It consists in pivoting the upper ends of 
the legs on ()ne side to those on the opposite side, just below 
the top bar of the stool, and. connecting the legs midway of 
the length of the stool by a jointed rod having its ends 
pivoted to opposite side bars; whereby the legs are capable 
of being folded together. 

An improvement in combined pipe case and tobacco 
pouch has been patented by MJ.'. Rufus E. Dixon, of New 
York city. Thiwinvention . relates to improvements upon 
the iuvention for which letters patent No . . 35,305 were 
granted to the same inventor on the 20th day of May, 1862. 
These. improvements relate to the construction of the open
ing through which the tobacco passes down into the bowl 
6f the pipe, the slide or valve · for closing the said opening, 
and the arrangement of the match box in the case. 

Mr. Henry McCue, of Terre Haute, Ind.,  has invented an 
improved kiln for burning brick, which is so constructed as 
to prevent the shriveling, cracking, breaking, or glazing of 
eye or jet bricks, to form less soft or clinker brick, to burn 
the brick to a more uniform size and color throughout the 
kiln, to use less fuel, to produce a better combustion, to 
allow the heat to be directed to any desired part of the kiln, 
and to require less labor in working the kiln. 

A n improved pendant for watch cases has been patented 
by Mr. Casimir H. Bisson, of Henderson, Minn. The 
object of this invention is to construct a watch case having 
all its joints air· tight, so as to thoroughly prevent access of 
dust to the works in the case. It consists in combining, in 
a stem-winding watch, a flanged stem, crown, and cham. 
bered pendant with a packing ring and nut. 

An improved couch, patented by Mr. Benjamin ]!. pare, 
of St. Louis, Mo. , serves th�li0uble 
purpose of a seat and couch by day 
and a perfect double bed by night. 
It is simple in its construction and 
easily adjusted to its different uses. 
When the couch is unfolded it forms 
a bed of full dimensions, that 
rests firmly on its permanent sup· 
port. It has ample room for bed 
clothing and pillows, and has the 
advantage of thorough ventilation 
and protection from dust. 

Mr. John S. Gilbert, of New York 
city. has invented an improved dis
charge plug for wash basins, bath 
tubs, and other receptacles of water 
connected with a waste or discharge 
pipe leading to a sewer or other re 
ceiver, and it is so constructed that 
it may be tilted to allow obstruc
tions to be removed from the upper 
ends of the discharge pipes, and 
may be detached to allow the pipe 
of' a suction or force pump to be 
inserted for removing obstructions 
lodged further down. 

An improved key ring, patented 
by Mr. John W. Jochim, of Ish
peming, Mich . ,  is formed of the 
open ring having a notched flange 
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formed upon one end, and a neck, a head, and a shoulder and is not (says Mr. Moseley, in his Ohal1enger Notes), a!; I I at rates, which it was expected, would be reduced ·by large 
formed upon the otber end, to interlock with each other. used to· thInk, the southernmost point of Africa. Cape importations from Europe. From Pittsburg it was reported 

An improvement in gas carbureters, patented by Mr. Agulhas, to the eastward, is far south of it. that the business done in August was larger than ever before 
Horatio C. Train, of Kansas City, Mo. , consists in 11he com- The ·mountains are entirely composed of a hard metamor· in one month, and at prices which advanced almost as rap· 
bmation, wIth a carbureter, of a packing that consists of phic sandstone, passing in many places into a white quartzite, idly as in the war times. Pig makers were very firm itnd 
broken corn cobs. which is disposed in perfectly horizontal strata. This per· . producers of Bessemer iron had " an excited and unsettled 

An Improvement m circular saws, patented by Mr. Damel fcct and remarkably uniform horizontality of the rock beds I market. " Th!J two largest buyers iu the vicinity were stated 
W Weaver. of Blackshear, Ga. , IS designed to prevent dish· is the cause of the peculiar form of the Cape land surface, to have contracted for a good deal of hematite pig in Europe. 
ing or buckling of CIrcular saws by unequal expansion when and forms the. chief feature in the landscape. The Western Iron Association had held another meeting, and 
heated ; the invention conSIsts m a saw made in two por· Everywhere the mountains rise by a series of steps, with had put up prices to a " two and a half dollar card,"  the 
tions, the central portIOn being separate, and attached in a fiat mtervening surfaces. Table Mountain itself derives its I mills having to refuse orders even at that enhanced rate. All 
manner that permits radial expansion and contraction WIth name from its horizontal flat top, bounded by perpendicular the rail mills were sold up close for. the year's production, 
out effect on the outer portion or rim cliffs rIsing straight up from the flats ; and the same forma· and the market appeared utterly bare of old rails. In steel 

An Improved ammal poke has been patented by Mr. Wi! tion being continued for hundreds of miles inland, the coun· more was doing. From qhattanooga an excited and rapidly 
liam Montgomery, of Amity, Pa. ThIS device is for placing try continually rises in steps, forming successive table lands, advancing market was reported, with good prospects, owing 
upon horses or cattle to prevent the ammal from jumping known as the Karroo Plains, about 2,000 feet above sea to the excellence of the crops in the locality. Boston com· 
fences or breaking them down ; and it consists in a yoke : level, and beyond these the Ruggefeld, 3,506 feet in eleva· munications spoke of an active demand for pig, with a con· 
adapted for resting upon the neck of the horse and attached I tion. stantly hardening tendency in prices. All kinds of manu· 
by straps passing around the body, whereby the yoke cannot I The hills about the Cape district have all an exactly similar factured iron were brisk, and galvanized kinds had been 
be thrown forward by movements of the head and neck, but appearance as far as their clothing with vegetation is con·· more than once raised. Steel, too, was more sought after, 
may adjust itself to the position of the animal in feeding or I cerned. They look not unlIke Scotch moorland, being cov· and at higher figures. 
IYIllg down. The yoke is also fitted with spurs to prick the ered everywhere with low bushes without trees. The vege· From Cincinnati the current reports were hopeful, with 
shoulders when pressure is caused by an attempt to throw tation has a general brownish or grayish tint ; there are no very ·light stocks and a strong market. At Baltimore trade 
down a fence, and with springs that prevent any pricking bright greens  in the landscape. ThIS arises from · the fact ruled very active, with values firm and advancing. At Louis
action by the weIght of the yoke. that the plants are nearly all evergreen, and have, as a rule, ville the market was quite excited, most of the furnaces be· 

Mr. Wilson D. Scott, of San Francisco, Cal. , has invented either narrow needle-hke leaves, hke the pines, or leaves cov- ing sold forward for several months, and nobody having any 
an improvement in bungs for barrels, kegs, etc. , for holding ered with gray downy hairs , m fa,ct, all sorts of contrivances stock. At Richmond there was a firm market, and prices 
beer and other similar liqUlds. It is so constrncted as to for 'resistIllg their great enemy the drought. were moving upward. J:t'rom other quarters the same state 
admit air automatically to take the place of the hquid drawn The most characteristic feature, however, in the landscape of things was spoken of. Under such circumstances and 
out, ·and thus allow the liquid to flow freely while being is the showing through, in all directions, of the red soil be- conditions as are here briefly epitomized it is scarcely possi· 
drawn. It will close itself automatIcally when the outflow tween the bushes and clumps of vegetatIOn ; the interspaces ble to doubt any longer that the revival is real and strong in 
of the liqUid stops, and will allow the valve to be locked not being filled in with grasses, and no ccntinuous covering the United States. That market is apparently far from able 
when handling the cask. of vegetation being formed. to supply its own wants. The surplus demand naturally and 

Mr. Robert Kalbitz, of St. Louis, Mo. , has invented an Above Wynberg are the .talus slopes and debris mounds of necessarily comes here. We have already experienced some 
improved baking oven for stoves, arranged so that when the Table }lountaIll, covered with the wonderful silver tree, of its first fruits. Within the past few weeks we have sold 
door of the oven is opened the dISh containing the object whose leaves shine l Ike burnished metal, and which is found quantities ofiron which are almost beyond belief to Ameri· 
that is to be baked is drawn out automatically, and in the nowhere else in the world but about the slopes of this moun· can buyers-probably in the · aggregate over 150, 000 tons. 
same way is replaced when ·the door is closed. tain and its immediate neighborhood. It does not even grow Our own markets are beginning to show signs of renewed 

An improved hame clIp has been patented by Mr. William at Simons Bay. Nowhere on the earth but just rouud this one vitality ; indeed, as regards pig iron there is a clear rise. 
F. Beck, of Crawfordsville, Ind. It is made III two parts- mo�ntain. The silver tree (Leueadendron argenteum) is one Our rail mills are fully engaged, and many of our other in
a hook plate and a locking plate-of any suitable. metal, pre· of the Prote.acere, which natural order is characteristic of the dustries-the engineering branches, for instance-are better 
ferably malleable iron, of a width corresponding with tho flora of the Cape and. South Australia, the genera being nearly engaged. These are all good signs, and, although the harvest 
width of the trace, and of suitable length to grasp a sufficient equally divided between the two regions, and found scarcely is against us, may possibly be taken as a far more rapid and 
portion of the length of the trace. anywhere else. 

. more thorough revival of trade than most of us at present 
Mr. Roy O. Crowley, of New York City, has patented an A few only are found in tropical Australia, in New Zea· would pretend to predict. So mote it be l-London Iron· 

improved apparatus, by the use of which beer and other land, South America, and equatorial Asia. Another group nwnger. 

liquids, during the process of fermentation, may be kept at of plants, the RestiaceaJ, serve further to connect thE;) Cape .. I e  . ... 

a uniform temperature automatically and without its being with· Australia, and there are other marked alliances. The Building In New York. 
necessary ' to change the temperature of the room. wiqe difference b!Jtween the West and East Australian flora There has been a marked increase in the number and value 

Mr. Edmund McKinney, of Key Port, N. J. , has invented has been treated of by Sir Joseph Hooker, and the greater of the buildings constructed in this city during the past eight 
a simple and efficient fastening device for crates used in resemblance of the Western Australian flora to that of South months over the corresponding period last year, The Super
transporting fruit and other produce. It cons-ists in a hasp Africa. intendent of the Department of Buildings gives the statistics 
secured upon the cover of the crate, and a socket piece fitted Sir Joseph Hooker thinks i� probable, from botanical as follows : First eight months of 1879-Number of buildings 
with a locking spring tongue, secured upon the box for hold- grounds; that Western Australia was connected with the constructed, 1,450 ; cost of construction, $ 1 6,351,5 t2. First 
ing the hasp, in connection with a screw for clamping or Cape district by land ' at . a time when it was severed from eight months of 1878-Number of buildings constructed, 
locking the parts to prevent their disconnection. Eastern Australia; 

. .  , 
1,128 ; cost of construction,  $10,707, 200. Increase in num-

An improved combined door bolt and check has been pat· . .. '  e • .. ber of buildings constructed, 322 ; increase in cost of con-
ented by Mr. Walter S. Burnham, of Ashtabula, O. The The American Trade Revival. struction, $5,644,312. 
object of this invention is to provide a chain bolt that, when Up to the present time the fears expressed that the great _ f • t ... 
appmllt·to it door, will serve to securely hold it closed or reviyal ·of trade in the United States should prove a " flash Record or Great Fires. 
part�en, as may be desired. in the pan " must certainly be pronounced groundless. Our History is filll of accounts of the devastation caused by 

Messrs. Robert Jones and Lewis S. Bonbrack, of Waynes- advices this week are full of remarkable statements as to the fire in the cities and towns of nearly every country of the 
burg, 0 ,  have patented an improved metal roofing, which business actually in progress, and the most buoyant and civilized world. A record of these conflagrations, says the 
consists of an anchor provided with a short and a long prong, cheerful anticipations as to the near and fairly distant future. Fireman'8 Journal, cannot but be of interest. 
so arranged that the short prong is bent over the flange of Producers in all directions appear to have been literally taken In the year 798 London was almost entirely destroyed by 
one of the roof plates, and the long'prong is passed through by storm by the sudden inrush of orders, and to be abso· fire, and again in 982 the greater part of the city burned. In 
and passed over the flange of the adjoining plate. The flange lutely unable to cope with the current reqUirements of the 1086, all houses and churches from the East to the West gate 
of the latter plate is then bent down and over the flange of market. The upward wave is apparently in no sense local burned. What is known as the " great fire " occurred in 
the first plate, so as to form the cap of the roll joint. or confined to any particular area, but broad, general� and 1666. It began September 2, and continued three days, MI'. John W. Lewis, of Lester Manor, Va. , has invented progressive. The East is not busier than the West, nor is burning over 436 acres. Houses to the number of 13,200, 
an improvement in ventilating pads for horse collars, breast the North less ' brisk than the South. From every leading including many public buildings, were destroyed ; and six 
straps, saddles, back bands, and other parts of harness, to give business center the reports are alike hopeful and bristling persons were killed. T.e loss was estimated at $50,000,000. 
elastic pressure on the animal, furnish ventilation to prevent with the records of actual sales. I In 1794, 600 houses burned, loss over $5,000,000 ; in 1834 the 
galling, and permit the use of  the harness upon galled ani· Taking the trade reports of the Iron Age for September 4, I Houses of Parliament were destroyed ; 1871, Tooley street 
mals without hindering the healing of the sores. It consists we find abundant evidence of the plenitude of work and of wharves burned, entailing a loss of $10,000,000 ; in 1873, 
in a harness pad formed of parallel perforated rubber tubes, the upward course of prices. General hardware is therein Alexandria Palace destroyed. The great fire at Edinburgh 
secured together in position by similar tubes attached at said to be " booming " in New York, and values were stead· occurred in the year 1700. At Brest, France, in 1'184, ex . 
right angles thereto. i1y growing stronger. Nails had s�ld largely, and it waR an plosion and fire in a dockyard caused a loss of $5,000,000 . 

.. � . ,  .. accepted conclusion that a further advance would be immedi- Paris (Communist devastation), 1871, $160,000,000. A fire 
The Cape of Good Hope. ately adopted. The spoon manufacturers had just enhanced at Rome, in the year 64, lasted eight days, and ten of the 

The Cape of Good Hope lies at the end of a long, narrow prices by decreasing discounts ; the makers of vises, picks, fourteen wards of the city were destroyed. Venice, Italy, 
promontory, running nearly north and south, and forming mattocks, etc. , had advanced prices about 5 per cent ; horse was almost wholly destroyed by fire in 1106, and in 1577 the 
between itself and Cape Hanglip, on the east, a large bay and mule shoes had put up quotations to the extent of 25 greater part of the city was ruined by an explosion during 
known as False Bay, while at its point of origin from the cents per keg ; wrought butt hinges had been advanced by a fire at the arsenal. Leipsic, Germany, in 1420, lost 400 
mainland and on its east side is Table Bay, with Cape Town some houses ;  the American Screw Company had declared a houses ; 1491, Dresden, Germany, destroyed. In 1811, forest 
at its head. rise in coach screws ; rules and levels had gone up ; the Doug. fires in Tyrol destroyed 64 villages and hamlets. 1842, Ham. 

The promontory has a sort of backbone of mountains, las Ax Company had increased prICes 50 cents per dozen ; burg, fire raged one hundred hours, May 5-7. During the 
which in some places come right down steep into the sea ; in and quite a host of other similar changes were in pro· fire the city was in a state of anarchy ; 4,219 buildings de. 
others, are fianked by more or less extensive sand flats. gress. stroyed, one fifth popUlation homeless, and one hundred 

The mountains are highest toward the northern extremity As regards American pig iro� the market was strong, the lives lost ; total loss, $35,000,000. After the fire contribu. 
of the ridge, which tetminates in the far·famed Table Moun · demand being far in excess of the visible supply, and prices tions from all Germany came in to help rebuild the city. At 
tain, 3,550 feet in height. Constantia Berg, about one quar- hardening. About 2,200 tons of Scotch had arrived at the Copenhagen, in 1728, 1 ,650 houses burned ; 1794, Royal Pal. 
ter of the distance from this point to the Cape, is 3,200 feet port of New York in a week, and other large lots had been ace, with contents destroyed ; 1795, 1,563 houses burned. At 
high. The remaining mountains range from about 2,UOO to brought forward. At Philadelphia the market was still ad· St. Petersburg, in 1736, 2 ,000 houses were bu.rned ; the great 
1 ,500 feet. vancing, every description of iron being eagerly sought for, fire .occurred in 186�, when the loss was $5,000,000. In 

The sandy flats are, toward the , southern part of the pro and only obtained at higher prices. There was not the slight. 1752, at Moscow, 18�000 houses were burned. On Septem. 
montory, almost confined to its western side, the steep slopes est sign of a retrograde movement; and a leading importing ber 14, 1812, the Russians fired the city to drive out N apo. 
of the mountains on the False Bay side being for the most house there reported sales of as much as 100,000 tons of pig leon. The fire continued five days, and nine tenths of the 
part washed directly by the sea, but at the head of False Bay iron in England on American aceount. In finished iron city was destroyed. The number of houses burned was 
a wide extent of flat sandy plain extends right across the everything was active, and a magnificent fall trade was 30,800, and the loss was $ 1 50,000,000. At Constantinople, 
head of the bay and round the foot of Table Mountain north- looked forward to. in 1729, a fire destroyed 12,000 houses and 7,000 persons. In 
w;trds. . This plain is kn own as the " Cape Flats. " In steel rails a large business had been done for deliveries 1745 there was a fire which lasted live days ; January, 1750, 

The Cape of Good Hope is at the tip of the promontory. in 1880, at as high.as $50 per ton. Old rails were sought for 10,000 houses burned ; April, same year, loss $10,000,000; 
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later, same year, 10,OQO houses destroyed ; 1751, 4,000 houses ; 1 The .candle thus formed is dried and heated for a sufficient 
1756, 15, 000 houses and 100 persons ; years 1761, 1765, and ' time by fire, by '7hose action all the moisture is evaporated, 
1767, other great fires ; 1769, 1771, and 1778, great fires ; 1782, ' the sulphur is burned away, and the molasses, as well as all 
fire burned three days, 10,000,000 houses and one hundred I other organic matter, becomes carbonized. .  The pat entee 
lives lost ; February, same year, 600 houses ; June, 7,000 ; 1784, I does not confine himself to the exact proportions above 
10,000 houses ; 1791,  between March and July, 32,000 houses 

I 
named, and if will be understood that the mixture alluded 

burned , same number in 1795 ; 1799, in suburb of Para, to is only one of those in which the candle may be made. 
13, 000 dwellings and many magnificent buildings destroyed ; When these candles are put into use, the resistance and the 
1861, August 16, 12,000 houses and 3, 000 shops in finest quar- cnrrent in the arc are to a very great extent less varying, 
ter-were destroyed ; 1818, Augu st 13, fire destroyed several ' and controlling mechanism to regulate the distil.nce is nearly 
thousand houses ; 182J, 6,000 houses ; 1848, 500 houses, 2,000 unnecessary, because the candle is consumed very slowly in 
shops, loss estimated $15,000,000 ; 1865, great fire destroyed comparison to those heretofore in use. 
2,800 houses and public buildings, 22, ODO persons left home- '4 I • • • 
less ; 1870, June 5, the suburb of Para, occupied by the for- BAPTISMAL FONT. 
eign populatiou and native Christiims, swept by a fire which The marble baptismal font shown in th�en�T.aving is from 
destroyed over 7,000 buildings, many of them among the best the establishment of Messrs. Stru\hers & Sons, .Philadelphia. 
in the city, including the residence of the foreign legations ; In simplicity and grace, in purity of sentiment and harmo
loss estimated at nearly $25,000,000. Scutari, Greece, 1797, l nious blending of ornament, it is comparable with anything 
3,000 houses burned. Smyrna, Greece, 1763, 2, 600 houses we have seen. 
consumed, loss $1,000,000 ; 1 772, 6,000 houses ; 1796, 4,000 From a plain octagonal base rises a slender, round shaft, 
shops ; 184 1 , 12,000 houses. Yeddo, Japan, 1872, 
6 square miles burned over, 20,000 persons home
less ; 1873, !0,000 houses destroyed. 

At Boston, Mass. , 1679, all the warehouses, 80 
d wellmgs, and vessels in the dockyards, were con
sumed, loss $1 ,000,000 ; 1760, fire caused loss of 
$500, 000 ; 1787, 100 buildings destroyed ; 1794, 96 
buildings . burned ; 1872, great fire November 9 and 
10, the richest part of city destroyed, an area of 65 
acres burned over, 776 granite and brick buildings 
consumed, loss $75,000,000. Charleston, S. C. , 1778, 
fire caused the loss of $500,000 ; 1796, 300 houses 
burned ; 1838, one half of city burned, loss $3,000,000. 
Savannah, Ga. , 463 buildings, loss $4,000, 000. New 
York, 1835, 530 buildings in business center of city 
dcstroyed, 52 acres burned over, loss $15,000,000 ; 
1845, 300 business blocks, 35 persons killed, loss 
$7,500,000. Pittsburg, 1845, 300 buildings destroyed, 
loss $10,000,000. Albany, 1848, 600 houses burned, 
loss $3,000, 000. St. Loms, May 1 7, 1849, 15 blocks, 
23 steamboats, loss $3, 000,000 ; May 4, 185 1 ,  three 
quarters of the city burn ed, 2,500 buildings, loss 
$1 1 ,000,000 ; same year, 600 houses, loss $3,000,000. 
Philadelphia, 1850, July 9, 400 buildings burned, 30 
lives lost, loss $7, 000, 000 ; 1865, 50 buildings burned, 
20 persons killed, loss $500,000. Washington, 1851, 
part of Capitol and whole of Congressional library 
burned. San Francisco, May 4 ·  and 5, 1851, 2,500 
buildmgs and a number of persons  bu rned, more than 
three fourths of city destroyed, loss $10,000,000 ;  
June, same year, 500 buildings, loss estimated at 
$3, 000,000. Chicago, 1857, 14 lIves, $500,000 ; 1859, 
September 15, $500,000 ; 1866, August 10 and Sep
tember 18, $500,000 each ; 1871, the greatest fire of 
modern times, October 8 to 10, 2, 124 acres, or 31-
square miles, burned over in the very heart of the 
city, 250 ltves lost, 98,500 persons made homeless, 
and 17,430 buildings, one third in number and . cne 
half in value of buildmgs in city consumed, loss 
estimated at $190,000,000. Troy, N. Y. , 1862, nearly 
destroyed by fire. Portland, Me. , 1866, great fire .J uly 
4, one half of the city burned, 50 buildings blown 
up to stop the progress of the fire, loss $11,000, 000. 
Quebec, 1815-16, $1,000,000 ; 1845, May 28, 1 ,650 
houses burned, one third popUlation made homeless, 
loss $3,000,000 ; another fire June 28, 1, 300 dwell
ings, 6,000 persons made homeless, loss $1,000,000 ; 
1866, 2,500 houses and 17 churches in French quar. 
ter burned. St. John, N. B. , 1837, January 13, 115 
houses and nearly all the business part of the city 
burned, loss $5,000,000 ; 1877, June 21, 200 acres 
burned over, 1 , 650 dwellings, 18 lives lost; total 
pecuniary loss $12,500,000. St. Jonns, Newfound
land, 1846, loss $5,000,000. Montreal, 1850, June 
7, 200 honses in finest part of city burned ; 1852, Jnly 9, 
1,200 houses burned, 10,000 persons destitute, loss $5,000, 
000. Santiago, South America, fire in the Jesuit church 
2,000 persons perished. ' 

• • • • • 
IlDproved Electric Candle. 

An improved form of electric candle has been produced by 
Mr. S. Cohne, of London, for which the follOWing advan
tages are claimed : Up to the present time all electric candles 
in use have been made from pure carbon or carbon mixed 
with other substances, such, for example, as kaolin or plas
ter of Paris, all which have the great disadvantage of burn
ing too quickly away, and producing in a great"r or less 
degree a flICkering light. Such candles, therefore,  require 
controlling mechanism to regulate their distance from each 
other. Mr. Cobne's invention consists in making or forming 
a candle of ultramarine, or the substances which when united 
together form or produce ultramarine. The ultranlarine may 
be green, blue, or of any other color in which it is produced. 
It may be either used in its pure state or mixed with carbon 
kltOlin, plaster of Paris, m olasses, or with any metal reduced 
to powder so as to be in a finely divided state. The metal 
preferred is copper, and it is ultramarine, carbon" p,)wdered 
copper, and molasses that the patentee employs. To about 
four parts of carbon he adds one part of ultramarine and one 
part of the finely divided metal, and as m uch molas�e� as will, 
when mixed with the other materials, be sufficient 10 form 
the whole into a paste which can be moulded or otherwise 
formed into the shape desired. 

MARBL'E BAPTISMAL FONT. 

on which rests a circular basin, with receding mOUldings 
lessening toward the rim. Around the foot of the shaft are 
strewn numbers of pond l ilies, their round, flat leaves dis· 
posed on a horizontal plane, while here and there among the 
group are sprays of delicate lilies of the valley, the blossoms 
half hidden in their sheltering sheath-like leaf. Rising above 
these, almost to the rim of the basin, is a sheaf of beautiful 
white water lilies, their long, smooth stems bound to the 
shaft of the column by a ribbon band, their broad leaves 
and graceful flowers encircling and completely hiding the 
lower portion of the basin. 

'J'he Inftue llce of TelDpe r on Health. 

Our English contemporary, Capital and Labo'f", .which is 
generally correct in its assertions, thinks that, while exceS· 
sive labor, exposure to wet and cold, deprivation of sufficient 
quantities of necessary and wholesome food, habitual bad 
lodging, sloth, and intemperance, are all deadly enemies to 
human life, none of them are so bad as violent and 
ungoverned passions. Men and women have survived all 
the former, says the writer, and at last reached an extreme 
old age ; but it may be safely doubted . whether a single 
instance can be found of a man of violent and irascible 
temper, habitually subject to storms of ungovernable pas. 
sion, who has arrived at a very advanced period of life. It 
is, therefore, a matter of the highest importance to every 
one desirous of preser ving " a sound mind in a sound body, " 
to have a special care, amid all the vicissitudes and trials of 
life, to maiutain a quiet possession of his own spirit 

Powerful Gunl!!. 

Exceptionally satisfactory results have been obtained at 
the proof butts in the government marshes, adjoining the 
Royal Arsenal, Woolwich, with one of the 80 ton guns con· 
structed for H. M. S. Inflexible. The gun has just been 
increased from 15),2' inches to16 inches, and has had its cham, 
ber enlarged fOJ: the effectual and deliberate consumption of 
the comparatively slow gunpowder, which experience has 
proved to be of the greatest service in enormous charges, at 
the same time that the powder was carefully compounded, 
and particular attention paid to the air spacing of the car
tridge. At the first round, which was simply a warmer, 
with 428 lb. of powder, the velocity of the projectile was 
1 ,603 feet per second, the prOjectiles weighing rather above 
1,709 lb. · 1'he full charge of 445 lb. of powder was then 
fired, and the electric recording instrument marked a velo
city at muzzle of 1, 657 feet per second, or a fraction of 9 feet 
in excess of the German gun's velocity under almost pre
cisely si milar conditions. The officials engaged in the trial, 
to satisfy any doubt which might exist as to the accuracy of 

the test, again had the gun loaded exactly as before . 
and again the speed of the great bolt was given in 
the instrument room as 1,657 feet per second, which 
would enable the projectile to pierce and destroy an: 
enemy's vessel coated with 32 inches of iron plating. 
It will be remembered that at Meppen, firi ng a pro
jectile of 1, 712 lb. with a powder charge of 451 lb. , 
Krupp registered a muzzle velocity of 1, 648 feet per 
second, which is calculated to be equivalent to an 
energy of 32,242 foot tons or the penetration of 32 
inches of iron armor. The three other 80·ton guns 
of the Inflexible have to be tried under similar con
ditions as the one lately tested. 

There seems to be no intention of submitting a 
tube of Sir Joseph Whitworth's so-called compressed 
steel to the New Gun Committee for consideration 
and report. Fresh from his recent victory in the 
United States gun competition , Sir William Palliser 
proposes to bore out the steel tube of a large W 001-
wich gun to relieve the strain on the casing, and 
then to insert a .very long loose coiled wrought iron 
barrel on his well known plan . Notwithstanding 
the fact that no burst has taken place out of two 
thousand such guns which are in constant use in the 
British Empire and the United States, and that the 
Director of Ordnance of the United States Navy 
has proved that hi s guns can be fired with large 
charges w ithout affecting their casings, it has been 
decided, as one of our daily contemporaries is 
informed, that nothing from Sir William Palliser 
shall be permitted to appear before the new Gun 
Committee for their consideration and report. 

The Italian Government have just ordered eight 
more 100-ton guns to be made by Sir William Arm
strong & Co. They are to be breech· loaders, and 
as there will be no departure from the coil system in 
the construction of these weapons, the question will 
be brought to a practical issue whether large breech
loading gun s  can be made on the coil system . to 
compete with the steel breech-loaders of Herr Krupp. 
Eight 100·ton guns represent a tremendous arma· 
ment. Each shot will start from the powder .cham
ber with a pressure of about 5,000 tons at its rear, 
and the energy stored up in the prOjectile as it leaves 
the muzzle will be equal to the raising of 44, 000 
tons a foot high. The penetrating force will be 
equal to 3 feet of armor at close quarters, with pro· 
portionate reductions according to distance. There 
will be eight 100-ton mnzzle-loaders for the arma· 
ment of the Duilio and Dandolo, those vessels car· 
rying four each, and there will be eight breech
loaders for the Italia and Lepan to. The m uzzle-
loaders already supplied are characterized, like the 
Krupp guns, by great length of bore, and, of course, 

this feature will be maintained, if not further developed, in 
the breech-loaders. While the Woolwich 80·ton gun has a 
bore only 18 calibers long, that of the Armstrong 100-ton 
gun is between 20 and 21 calibers in length ; but even the 
80-ton gun is proportionately longer than the Woolwich 38-
ton gun, the latter having a bore of only 16 calibers. 

The four 100·ton muzzle-loading guns, made by Sir Wil
liam Armstrong for the Italian Government, but purchased 
by the British Government out of the vote of six million s, 
are destined to be employed for the coast fortifications, the 
localities specified being Malta and Gibraltar.-The Engi-
neer. 

The Dominion Exhibition .  

The Dominion Exhibition at  Ottawa was closed Septem
ber 27, and t1!ough a success as an exhibition, it was finan
cially a failure. The total gate receipts were only a little 
over $9,000-les8 than half as much as was taken in at the 
Toronto fair last year. 

.. , e o  ... 
ERRATUM.-In the description of the performance of Mr. 

Edison's electric geri�rator · last week, the figures showing 
the number of lights !lnd the p Jwer required to produce 
them were omitted from a portiQn of the edition. The 
clause referring to these points should read : It requires but 
five horse power to drive the machine, and the current gen
erated is sufficient to produce forty lights of sixteen candle 
power each. Mr. Edison has since in formed us that the 
generator may be forcoed to do much more. 
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Scientific DIscoveries the Basis of' Inventlon. tent law in 1790. An invention nowadays is equivalent to on freight the next day. At four o'clock A. M. he was called 
Had not the steam engine been developed, it is likely that � patent, and the granting of patents has not only affected out of bed and not given time to oil his engine properly, as 

railways, steamships, and. all the numerous uses to which industry, ·but encouraged art. In fact, our manufactUl;ed the train was waiting. All railroad men will understand 
that instrument is n ow applied, would have been compara- product is now double our agricnltural product ; figures what it means to take an engine off freight and make such 
tively unknown. The discoveries of nitric acid, hydrochlo -I from the census show this," and in showing this the West a run. The same gentleman also furnishes the following 
ric acid , oil of vitriol, and washing soda, by the alchemists , now manufactures more than New England, and this is the account of fast time made in differen t years : 
led to the erection of the numerous great manufactories of result of the last twenty·fiv.e years. " In the year 185-, Albany to New York, Hudson River 
those substances which now exist in all civilized countries. The manufactured product of the six grain growing States Railroad, 144 miles, 2 hours and 49 minutes. 

The discovery of zinc has led to an improvement in tele- of the West is greater than the agricultural product., This " In 1855, New York Oentral Railroad, locomotive Hamil-
graphy. The discovery of nickel has led to the great mod- growth in the whole country coincides lU time and extent ton Davis, with six cars, 14 miles in 11 minutes. 
ern use of German silver in the construction of electro-plated with the growth of patents ; and the change of relation be- " In 1850, Paddington to Slough, England, 18 miles in 15 
and other articles. The discovery of chlorine formed the tween the East and the West has followed the change of minutes. 
basis of nearly all our modern processes of bleaching cottons relation in the number of patents taken out by tpe different " In 1862, Boston to New York, express train via Provi-
and other fabrics. The discovery of oxygen has enabled us sections. dence and New London, 230 miles in 5 hours and 27 minutes 
to understand and ill1.prove in a great number of ways the CURlOSITms OF INVENTIONS. running time. 

numerous manufacturing, agricultural, and other processes As has already been noticed, there is a vast difference be- " In 1868, Indianapolis to Pittsburg, 381 miles in eight 
in which that substance operates. tween scientific discovery and the practical application of hours running time, 47% miles per hour. 

There is probably not an art, process, or manufacture, such discovery. Scientific discoverers may be considered the " In 1868, Janesville, Wis. , to Ohicago, 91 miles in 90 
which is not largely due to scientific discovery ; and if we most practical men in existence, but it w as three hundred minutes. This was done by an engine built at the shops of 
trace them back to their source, we nearly always find them years before the form of pin introduced for the benefit of the Ohicago and Northwestern Railroad Uompany by George 
to have originated in scientific research. The great pecu- the infant portion of the community was invented, after the W. Oushing. I believe the engine pulled two cars, and side-
niary benefits ari sing from the application of science are ordinary pins were introduced. tracked once to let a train pass they met. " 
generally reaped in the first instance by all great manufac· No one would imagine that this infantile pin-a wire .. • • , • 
turers, agriculturists, merchants, and capitalists. Oountless pointed at one end, and cunningly twisted, so that one end Recent Progress In Soudan. ... 

fortunes have been made by means of processes and manu serves as a shield for the point of the pin-involved inven The financial failure of the late Khedive of Egypt has 
factures based upon scientific discovery. In a general way, tion, and yet, although the need always ,  existed, it was not compelled the abandonment of his splendid projects for the 
however, the greatest pecuniary benefits arising from science, until some happy thought brought it to the mind at some opening up of Oentral Africa. The provinces of Bahr-el-
sooner or later go to enrich the possessors of land. lucky inventor that it was brought into the world. Again,  Gazal and Darfur have already been given up, and the 

THE BASIS OF INVENTION. there were once eighteen operations to be performed in the great work so far carried out by Gordon Pacha has been 
manufacture of pins ;  twelve pounds of pins were made in a stopped. The' importance of this work may be indicated by 

Discovery is usually the basis of invention. Science has th f II ' h' t S' 1874 f day, but invention has produced a machine that turns out e 0 owmg flC levemen s :  mce a tract 0 country 
shown that it is by' mea ns of inventions based upon new dis- I th th S th St t f A . h b d 160 pins a minute, and puts them on papers without the aid arger an e ou ern a es 0 menca as een mappe 
coveries that the greatest utilities are obtained, rather than . h I bl 0 3 00(1 ' 1  f 1 h I  of human fingers. Again, go through the streets of a city WIt to era e accuracy. vel' , ml es 0 te egrap ines 
by the exercise of invention upon knowlerlge acquired long h b t d d k' ffi '  T like Boston, and it will be seen that clocks are cheap by the ave een construc e an are now wor mg e CIently. he ago. A man cannot invent an improvement unless he pos· l t d h b d h '  h 1 h '  d bushel. Those clocks will keep good time, are tasteful in s ave ra e as een suppresse , W !C a one as mvolve 
sesses scientific knowledge. The discovery of a single . f th ' d  t' d I f ' appearance, and serve all the purposes of the domestic clock. campaIgns 0 mon s ura IOn an revo ts 0 entIre pro-
substance, such as oil of vitriol, a washing soda, has led to Price $1. 25. vinces. The postal service has been introduced, and a letter 
the formation of many valuable inventions, patented or oth- t '  th N Y k t ffi 'th fi d America, by the way, is seizing the watch manufacture of pu lU e ew or pos 0 ce WI a ve·cent stamp an 
erwise. Nearly every manufacturer in this country is de· dd d t th t '  t t '  th B h 1 G I the world. Switzerland went home from here in 1877 in a resse 0 e remo es s anon on e a roe - aza or 
riving, from scientific discoveries, advantages for which there D f '11 h 't d t' t' l 'f dd d dismay at the prospect that this industry of hers would be ar ur WI reac I s es ma IOn as sure y as I a resse 
have been made little or no payment to the discoverer. t W h' t Th . bl ' h b k swept from her hands. The chronometer, the result of a 0 as mg on. e navlga e nvers ave cen ept free 

For instance, the makers of coal .tar and the dyers of wool f th " d n f t bl h' h I prize offered by the British government of $100,000 for any rom e su or masses 0 vege a e matter w IC c og 
and silk are using the discovery of nitro-benzin e ;  manufac- II f d h' h f I d h N' means by which the longitude of a vessel could be deter up a ree passage, an w IC ormer y stoppe up t e � lie 
turers of piciml acid and " French purple " have enjoyed the I f h B b Th t' h b . mined within ten miles, is an invention . Harrison worked near Y as ar nort as er er. e na Ives ave een taught 
fruits of the labors of a well -known Englishman ; the varIOUS at it for forty years, and in 1767 he won the prize of $100,000. the use of money, so that provisions and goods can be pur-
telegraph companie.s, copper smelters, and makers of copper h d h b t h t t '  b f 'd h d t b d It is recorded that he made one. so perfect that it varied but c ase w ere u a s or Ime e ore ral s a o e ma e 
wire are using the discovery of the influence of impurities on t f d A t f '1 '  t t t' h b one second and a quarter in ten years. 0 procure 00 . sy" em 0 ml I ary s a IOns as een 
the electric conducting power of copper. The makers of t bl' h d d b th 'd  f '  t d I d ' I h An unlimited number of inventions cannot be made by es �a IS e , an y e al 0 Impor e n Ian e ep ants the 
electro plate and of German silver are deriving great profits t' Af . 1 h t h '  I '  t b means of a limited amount of scientific knowledge ; and in na IYO ncan e ep an s ave, m severa ms ances, een 
from the labors of Faraday ; makers of Bes.semer steel enjoy t . d t b t f b d th tl d' . . h consequence of the lack of new knowledge, manufacturers rame () serve as eas s o ur en, us grea y ImmIS -
advantages derived from the spectrum discoveries of Kirch- . th t f t t t' T 1 h h I b and others continue to suffer losses which might be avoided. mg e cos 0 ranspor a IOn. e ep ones ave a so een 
hoff ; iron and copper smelters, metallurgists, dyers, calico . t d d t II '1 bl . t . th S d d f h Improvements are wanted in processes., employers of steam m ro uce a a aval a e pom s m e ou an, an are 0 t e 
Pr.:inters, bleachers, brewers, makers of vinegar, white lead, . t . . bl . . . kl d' t h' b . 

engines want to obtain more power from the coals, iron mos mconcelva e servIce III qmc y Ispa c mg usmess. 
varnishes, colors, soaps, phosphorus, oil of vitriol, and many .. • • • • 
others, are deriving benefit from the discoveries of Priestley puddlers want to �conomize heat ; manufacturers in general 

Small Cotton Factor.es f'or the South. want to utilize their waste products, and prevent their pol · Added to all this, there are the pecuniary advantages of the The Star of milmington N 0 believes that on �v ry luting the streams and atmosphere ; and so on without end. ' .  n , . . ,  , e 
use of even only a few of these scientific discoveries where creek of good size from Maryland to the Gulf 't ' f tl Inventors are continually trying to supply these demands. I IS per ec y 
gains are enorn;lOus. For instance, a machine for completely converting heat into practicable to set up a small cotton factory. In every 

ADVANTAGES �;F SCIENTIFIC RESEARCH. mechanical force cannot be invented until more scien- county in North Oarolina, especially in the cotton section, 
There is not a person in the pnited States who has not de tific knowledge is discovered. Yet generic inventions, like there ought to be ten or a dozen such factories at work. 

rived some advantage, in::�way or another, from scientific the Orompton loom and the machinery used in the manu- " They pay elsewhere-in South Oarolina and Georgia, for 
research. For instance, the advantages of gaslight, rapid facture of plain cotton sheetings, have produced enormous instance. Why will they not pay in North Oarolina ? There 
postal service and transmission of goods, railway traveling, results. There has been no radical change in the process of is a factory in South Oarolina that is a marvel in two re
cotton goods, photography, improved medicine and sur- manufacture of these goods since 1835 ; the gain has been spects-it costs but little, and it makes such a large per
gery, preserved meats, condensed milk, etc. , etc . ,  have been by adding a little improvement here and there. centage of profits. Let our people make an effort. 
reaped more or less by every one, even the pauper coming In one of those mills, 90 hands, working 60 hours a week, Let every neighborhood OI town ship organize for a small 
within the pale of the advantages. in 1878, turned out as much cloth as 231 hands, working cotton factory. There is no doubt that they w ill 

Science has also by its developing process given employ- 76� hours per week, in 1838 ; and in another concern there pay if j udiciously managed. As we have said, they 
ment to the whole army of workmen in numerous arts, were turned out 23,300 yards per year per operative, against have paid elsewhere, and they can be made to pay in 
manufacturers, and occupations. In the United States sci· 9 574 d '  1835 h'l h O I . rt '  our own State. It would be well if a practical man of 
entific research gives employment, in manufactures alone, 
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m a ced a�n business were sent into South Oarolina to examine the ml turne out 1 ,19 yar s ast year against , 766 yar s m !"ttl '11 d t Il th f t W h h h to almost 3 ,000, 000 persons, whose wages it is estimated 1835, and the cost of labor has been reduced almost one I t e ml an 
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aggregate $775,000,000 annually, and the products of whose half I 
wa er power, e a or, an even e capIta , or It WI re-

work is valued at $4, 500,000,000 annually. W· . ht thO . t '  th O I' f th ht 1 ' 1 quire so little to start and keep running one of the mills re-e mIg pursue IS proJec m IS me 0 oug a ' . . . 
Hence the importance of scientific research. As has most indefinitely, but we think we have obtamed enough of 

ferre� to . . The prospenty of a St�t� �epen�s no lIttle upon 
already been intimated, discoveries produced inventions, . t 'fi d' I' d . t' l t d the dIversIty of crops and the multIphCIty of mdustries. New SCIen I c Iscovery app Ie lU a prac !Ca manner 0 emon- ' "  inventions give rise to processes and manufactures, the em·' strate the national importance of the former and the utility England has gr?w n  .Immense�y nch 

. 
by ItS manufactures. 

ployment of workmen and others, and the erection of work- of invention as applied in these latter days. As we inti. Le
t
� No�th 

t
Oa:ol�?a awake to Its true mterests and try small 

shops and dwellings, towns and cities, and increase in the mated in the beginning of this artIcle, some of the greatest co on ac ones. .. , • • • 
value of land-and all those great additions to the value of practical realities of this age had their origin in search after England's Domain again Invaded. 
land are largely due to the unpaid labors of scientific disco- pur!) truth instead of after utilities. -Oommerical Bulletin. Another of our American products, iUs said , is materially verers ; and it may be said that this nation, as well �'\ Eng- .. , • • .. affecting a great industry of England . Oelluloid, in its use ' 
land, has largely gained its wealth by, and is still living in a Fast Speeds, as a substitute for ivory, has already exercised a world-wide 
great degree on , the product of those labors. The St. Louis Republican of recent date says : " Mr. F.W. effect upon the ivory industry, the falling off in the demand 

In other w ords, a very great amount of the wealth of this Hill, of this city, long a railroad man and late of the Hanni· having been felt in the remotest regions of Africa. 
nation has been obtained by the application of scientific bal & Sf.. Joe road, contributes the most interesting figures This composition of tissue paper, camphor, and certain knowledge to the substances and forces by which we are yet applying to the mile-a ·minute controversy. From the chemicals , is already used for billiard balls ;  combs, backs of surrounded. facts given it is shown that the speed of a mile a minute has brushes, hand mirrors, .and other toilet articles ; whip, cane, 

INVENTION MARKS NATIONAL PROGRESS. , frequently been exceeded by trains on American roads. In and umbrella handles ; every' kind of harness trimmings ; 
Inventions differ from discoveries, just as a newly fonnd the year 1872, Mr. Hill states, Thomas McDonald, engineer foot rules ; chessmen ; handles of knives and forks ; pencil 

truth in science differs from a newly discovered process. A of engine No. 36, a five-foot wheel freight engine on the cases ; jewelry of all kinds ; pocketbooks ; mouth pieces for 
discovery is not in the form of a salable commodity ; an Missouri, Kansas and Texas Railroad, ran from Parsons, Kan" pipes ; cigar holders ; musical instruments, doll heads ; por
invention is a combination an d application to some useful to Sedalia, Mo. , a distance of 1 56 miles, making more than a celain imitations ; hat bands ; neckties ; optical goods ; 
or desired purpose of scientific truths which have been mile a minute over a greater part of the way. The occasion shoe tips and insollls ;  thimbles ; emery wl:J.eels j shirt cuffEl, 
previously disc9vered. A new discovery soon finds itself of this run was to get Phil Sheridan to Sedalia in time to collars, and a grea! variety of other articles which England 
incorporated in a text-book, and the inventor is left to catch the regular train on the :Missouri Pacific Railroad in manufactures out -'of its ivory importations from her pos
apply it to some useful purpose, " without money and with- order that he might reach Ohicago in time to keep an en· sllssions in India and Africa. 
out price. .. gagement . 001. R. S. Stevens, General Manager of the Mis- .. . ' . 

Apropos, the patent law, originated in the statute of James souri, Kansas and Texa.s Railway, was on the train with PATENTEES, manufacturers, lovers of sciltnce, and others, 
I. (1625), called the statute of monopolies, because it abol- Sheridan. The most remarkable thing about this run was who are not already subscribers to the SCIENTIFIC AMERI

ished patents for monopolies and only allowed patents for that the engineer did not know te'.ll minutes bef0re he started CAN, will find it to their advantage to order it served regu
new inventions, holds out in advance a prospect of reward in that a fast run was expected-in faet, he came in with a larly by their news agent, or mailed weekly direct from the 
order to induce il).ventions. The first Oougress P!Uleecl ;ct pa.- freight train late the night previous and expected to go out office of publication. For terms see prospectus. 
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The ·Asbestos Roofing (with whi&e or gray fireproof 

coatinll), now in use in all parts of the world, Is the only 
reliable SUbstitute for tin . It Is adapted for steep or 
flat roofs in all climates, costs OulY half as much as tin, 
and Is easily applied by any one . Samples and descrip
tive price lists sent free by H .  W. Johns' M'f'g Co., 87 
Malden Lane, New York. 

The Oliarge for Insertian URcUr this head � One JJollar 
a tine fOl' each tnsertWn " about eight words to a line. 

Advertisements must be recetvell at publication ojJlce 

Eclipse P�rtable En�. See iU�tl'flted adv., p. l89. (9) W. B. asks : What finally becomes 'of the stroke Is l foo&, heilce the speed is 2X11iO=800 feet; 
. , , " " ' . .  . and In the 'second case the ' stroke is 1 2-8 feet, two Ti"ht and Slack Barrelmflchlnery a epecialty. John heatf Is it changed Into some form of force; or is It 

Gre:n:"ood & Co. , Rochester; N .  Y. See Illus'd adv. p. so. sCattered and wasted and resolved into'nothing? The strokes = 3 l·3 feet; 8 1-8x150=roo.f�et. 

. $250 Horizontal Engine, 2O hoiee power. See illus- sun has .been for . conntless ag�s pouri� .his store of (21) G. H. S. writes : In your issue of the 
trated advertisement, PRlre 189 . I heat upon the earth. . If it recelves nothing back, where 27th inst., I noticed an error ill the lIgures given in answer 

Magic Lanterns and Stereopticons of all prices. Views is the accnmulation f The coal beds account f�rpert of to .. Novice " (00). Dlameter of wheel should be 19'77 
illustrating every subject for public exhibitions. Profit. it, but noUor what has been receive� since theIr fo:m� Inches; diameter' or pinion shonld be 5'60 Inches, With
able business tor a man with ;,mall capital . Send .Itanip I tion. As ,  the ,earth and the materials of which It IS out any regard to pitch or number of teeth. 
fOr 80 page Illustrated catalogue. McAllister, Manufac- composed are limited" it seems that the capacity for the (22) W ' ' S  W '  , ' 1 I' h ' , f f t I be nm', ted Ago'n when ' : . . wntes : . ave a con· turing Optiman, 49 Nassau St., New York . storage 0. <,Irce mus a so 1 .  ' _ "  ' . . . • . 

those forces o �, liberated, the sam, e amount of. heat is denser workmg WIth a pmr
, 
of Corliss engm. es, 20 Inch Shafting, Pulleys, and Hangers. Nadig & Bro.; .Allen · - �  ' b 28 In h ytl d cIa t d t tth th b th evolved that �a:s orlgmally' stored there. If there is no y c c n .  ers, a p e 0 use w el er' or 0 . town, Pa . 

, loss, the heat must accumulate somewhere. Then, a I'lt acts o� the prmciple of an injector, and a column of 
Lathe$, Planers, and :priJIS, with mO<j.ern improve· 

very small .portion of the sun's heat falls upon 'any water, wlt.h a bead of 9 feet, :tlows . through a noz�e 
ments. The Pratt & Whitney Co., Hartford, Conn . 

planet. ' What becomes of the rest' A. It is assumed (which has an adj1lS�able nozzle that regulates the 
as early as Thursday mornin." to appear tn neilJt issue. Improved Steel Castings ; stiff and durable ; as soft that heat is simply the rapid vibration of an imponder- quantity of �ater passm� in), and thEl steam from either 

� The pulJliskers qf this paper guarantee to adver· . and easlly worked as wrought iron ; tensile strength not able elastic ether which pervades all matter and il11l.nite or both engmes 'meets thIS water at the combining noz
Users a circulatWn Qf rwt less than 50,000 COpie8 every l ess than 65,000 Ibs. to sq. in. Clroulars free. Pittsburg 

space. This hypothesis as to the nature of heat is now zIes and· " Is condensed, "  'AfMr having condensed �e 
Steel Casting Company, Pittsburg, Pa . 

genersl1y admitted. If it ,be correct, it is evident heat steam, the column of water 1I0ws through an expandmg 
weekly issue. For best low price Planer aud Matcher, and latest is not matter bu� a state of JIlatter and can not there- tube and is dlscliarged Into a canal. The natural head 

'improved Sash, Door, and Blind 'MachinerY. Send, for fore be sU;red. 
. . , 

gives this colnmiI ii ve�ocitvof about 24 feet per second, The mosi durable and economical protective coating descriptive catalogue to Rowley & HermaDoe, Williams- . • • and when there is a 27 inch vacuum, the velocity is In the world fo. tin roofs, exposed brick walls, etc., ls port, Pa. (10) W. R. wntes :  To an acoustic tele· Increased 'to over 400 feet per second� Now with both the Asbestos Roof Paint .  H. W. Johns' M'f'g Co., 87 The only economical and practical Gas Engine in the phone Ilne, l,roo feet 10Rg, No. 22 copper Wire, With 10 engines on, we ,have. run , with , a , steady vacuum , of 26 Malden Lane, New York, sole manufacturers. market Is the new " otto " Silent, built by Schleloher. cotton cord insulations, I propose to add at each end an inches to 28 Inches, but when running only the 20 inch The E. Horton & Son Co., Windsor Lopks, Conn. , Schumm & Co., Philadelphia, Pa. Send for ciroular. ordinary electric call bell (size 2� inch box pattern), engine, the va,cunm would dance up and down from 27 manufacture the Sweetland Improved Horton Chuck. Machines for cutting and threading wronght iron pipo and to use the above ,wire for the line. The ground inches to·15 Inches, and the only way we could get it Special Tools for Railway Repair Shops. L. B. Flan· a specialty. D. Saunders' Sons, Yonkers. N .  Y. connections will be a gas pipe at oile end alld an iron steady was to admit a small qnantity 'of air into the ex-ders Machine Works, Philadelphia, Pa. Steam Engines, Automatic and Slide Valve; also BolI- water pipe at the other. 1. Can I make ,the battery at .  haust pipe, when it would hold at 22 lnches. Can you 
Wanted-The address of Mr. Good, or any mann· , e1'8 . Woodbury, Booth & Pryor, Ro�ester, N. Y. See one end auswer for both? A. Yes, by nslng closed explain why this should .act so, as we have alwllYs 

faoturer of Steam Generators Inside the fire box or fur- illustrated advertisement, page 29.  circuit bells. 2. How many. cells of Calland battery are aimed to exclude every p8.rt!cle of air to hold a vacuumf nace of steam boilers. Address M .  L. Slocum, Point 'Microscopes, Optical Instrm's, etc. G. S. Woolman, necessary f A. Probably 'six or seven ' will answer. 8. A . It Is duHcult to say, withont actual examination, pre-Washington, Florida. 116 Fulton St. , N. Y .  O f  the wires from the battery, which is connected to the cisely what is the cause o f  , the peculiar action o f  your 
For SlIle.-One large Corliss Engine, 28 x 48, with Cyli�ders, all sizes, bored out in present positions. maIn linef A. Eltller. 4. How are the wires arranged condenliler; .  it may be due to an air leak, but we are 'in. 16 8-12 ft. x 27 in .. face wheel, right hand ; now rUnning L. B. Flanders Machine Works, Philadelphia, Pa. to bell battery and ground connection respectively? A. clined to think that it is the irregular action that In good order. The Mllngton Cotton Mills, WUmlng- From ground to one pole of the battery, from the other we have heard attributed to tbls class of condensers. 2. ton, Del. pole to the line, from the line to the ground. P1aee In The level of water behind our dam extends back some Books ou Applied Science. Catalogue free. E. & F. your llne the closed clrcnit bells and keys accord1ng to ten miles. Now, theoretically, would we gain more N. Spon, 4(6 Broome St., New York . yom convenience. power in our water 'wheels, 'by keeping the water 3 
A saving of 25 to 33 per cent of customary outlays can (11) A. S. P. asks how papier macbe is inches below the level of 'the ' dam, so as to make the 

be effected by use of the Asbestos Liquid Paints, which 
made for lIue, small work. A, .Boil clippings of white water 1I0w more rapidly towards It ;  or by keeping It are the purest, finest, richest, and most durable paints ri"ht up to the top of the dam and having the 3 inches S I f I te HINTS TO CORRESPONDENTS. or brown paper in water, beat them ' Into a peste, add .. ever made for structural purposes. amp es 0 s x en more head? A. Keep your 3 Inches additional head. 3. h d f d IIIng n't free by mall H W nl glue or gum, size and press Into oiled moulds. newest s a es or we 8 se . . . No attention· Will be paid to communications u ess How is I� that anthorities like Cooper, Haswell, Buel, ����

o
���'g Co., Bole manufacturers, 87 Maiden Lane, accompanied with the fnll name and address of the ( 12)

' 
O. A. asks : 1. Can I with a plane slide etc . , state that rubber belts will drive 25 per cent and writer valve to steam engine cut ojf at 1-8 or % the ' stroke with 80 per cent more than leather ones f I had a 12 Inch Brass or Iron Gears ; list free. G. B. Grant, Boston. Names and addresses of correspondents will not be as good results and economy as I can with a cylinder leather belt, driving from a 80 inch to a 20 inch pulley, 

For a thorough practical education in the duties of given to inquirers. valve ; if ndt. why is It? A. Probably one style of com- 10 feet apart, and keeping 16 roving frames up. On 
steam and mechlmlcal engineers and firemen, apply to We renew onr reqnestthat correspondeuts, In referring mon valve is as good as another, but ins impossible to some dsys It would slip badly� so I put on a 12 Inch, 4 
the National Institute, Stamford, Conn. For pamphlet to former answers or articles, will be kind enough to cnt ojf with snch valves shorter than about 2-8 advan- ply, rubber belt, thinking there would be a gsin of 25 and particulars, address Hy. II. Foote, C.E., Director. ' name the date of the, paper and the page, 'or the number tageously oJ;i account of the compression of the steam per cent, and the result was it wOuld not drive eight 

Tapping Water Main Pipes.-Machines for tapping of the questiou. . within the cylinder. 2. What are the objections (if frames. I had to tske it off and put on the old 12 inch pipes under pressure, for sale by \;Vm.Yonng, Easton,Pa. Correspondents whose Inquiries do not appear after anYl.to a slotted cross head. It is full as cheap to make, leatber one, with a six Inch rider on the 'ouu,ide, and I 
Steam Traps; best and cheapest In use. No blowing a reasonable time,should repeat them. and the motion of piston and crank pin are alike, when have heard no complaints. A. We do not remember 

through to start . T. Sault, New Haven. Conn , Persons desiring special information which is purely with the ordinary connecting rod the 'Potions are not IIny experiments to test the relative adhesion of leather of a personal character, and not of general Interest, the same. A. " Slotted ; ' cross heads are frequently and rulibQr belts under the conditions of actnal use. It The Friction Clutch that is doing work In many places , 
satisfactorily, that has never been done by any other, should remit from $1 to $5, according to the snbj ect, used in small ' engines and steam. pumps, but the fric- Is probable that In a daIDp atmosphere rubber would 
can be seen at Institute FaIr, New York. D. Frisbie & as we cannot be expected to spend time and labor to tion is too great and wear too rapld for larger engines . be superior. 
Co N H C . obtain such information without remuneration. (13) J R 't I t t b k ., ew aven, onn . • , wrl es : wan 0 uy , a wor (23) F. M. asks for a receipt to make a Nickel Platln", .-Sole manufacturers cast nickel an- Any numbers of the SCIENTIFIO A:M:ERIOAN SUPPLE- talnl hi d tati ...,., 

MENT referred to in these columns may be bad at this on engIues, one con ng steams p an s onary black ink for the copying press described in the SOlEN-odes, pure nickel salts, Inlporters Vienna lime, crocus, 
oftice. Price 10 cents each. engl�es, also works on mechanical drawing. WhIch Tn'l0 ' AMERIOAN. A� . 'Dissolve soluble nigrosine in etc. Condit, Hauson & Van Winkle, Newark, N. J • .  ; and are the best In nse on the subjects nanied f A. Proba- about 5 parts of boilln� water and strain throngh a 1Ine 92 and 94 Liberty St., New York. 'bly " Roper on Land ' and Marine Engines I I and cloth. When cool it is ready for use. Steam Excavators. J:Souther & Co., 12-P.O. Sq. Boston. (1) J. R. M. asks for the best way to fill " MacCord on Mechanical Drawing " will suit. 

The Secret Key to Health.-The Scienc(> of Life, or 
Self-Preservation, 300 pages.  Price, only $1. Contains 
fifty valuable prescriptions, either one of which Is worth 
more than ten times the price of the book . Illustrated 
sample sent on receipt of 6 cents for postage. ' Address 
Dr. W. H. Parker, 4 Bulfinch St. ,  Boston, Mass . 

The Baker Blower ruus the largest sand blast in the 
world. Wllbral1am Bros., 2318 Frankford Ave., PhIla.,Pa. 

ForHaith & Co., Manchester, N. H.,  & 213 Center St. , N. 
Y. Bolt Forglnll Machines, Power Hammers, Comb'd 
Hand Jj'ire Enll. & Hose Carriages, New & 2d hand Machin. 
ery. Send Btamp for Illus. cat. State just what you want. 

Wright's Patent Steam Engine, with automatic cnt
off. The best engine made. For prices. address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought h'On Beams, etc., see advertise. 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
llthollraph, etc. 

H. Preutiss & Co., 14 Dey St. , New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for IIs� . 

The Horton Lathe Chucks; prices reduced 80 per cent. 
Address The E . Horton & Son Co . .  Windoo. Locks, Conu. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can, tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co . ,  470 Grand St . •  N. Y. 
Bradley's cushioned helve hammers. See illus. ad.  p. 206., 

Sheet Metal Presses, Fel"l'acute Co., Bridgeton, N. J. 
Band Saws a specialty. F. H. Clement, Rochester, N.Y. 

Diamond Planers. J. Dickinson, 64 Nassan St., N . . Y. 

Split PuUeys at low prices, and of same strength and 
appeli.rance as Whole PnIleys . Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for Locomotives and Steam
boats . 60 different varieties, adapted to every class of 
engine . T. Shaw, 915 Ridge Avenue, Philadelphia, Pa . 

Stave, Barrel, Keg, and Hogshead Machinery a spe
cialty, by E. & B. Holmes, Bn1faIo, N. Y .  
, Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - o�her kinds Imltatious and Inferior. 
cautlon.�ur name Is stamped in full on all our best 
Standard Beltlnll, Packing, and Hose. Buy that only. 
'J'he best Is the cheapest. New York Belting and.Pack· 
Ing Company, 81 an,d 38 Park Row. N . . Y. 

Oak Tanned Leather Belting, Rubber Belting, Cotton 
Belting, Polishing Belts. Greene, Tweed & Co;, N.York 

Automatic Machines for grinding quick and accurate. 
Planer, Paper, Leather, and other long knives. The best 
Solid Emery Wheels and Portable Chuck Jaws. Made 
by American Twist Drill Co . •  Woonsocket, R: I., U . S .A. 

For best Portable Forges and Blacksmiths' Hand 
mowers, address Bul!Illo Forge Company, Bulfalo, N. Y .  

Diamond Saws. J .  DiCkinson, 6 4  Nassau St. , N. Y. 
pa't. Steam Hoisting Mach'y. See illus. adv. , p, 22�. 
::!team Hammers, Improved Hydraulic Jacks, and Tube 

"Expariders. R. Dudgeon; 24 Columbia St., New York. 
Sawyer's Own Book, D1ustrated. Over 100 pages of 

valuable information . How to straighten saws. ete. 
Sent free by mail to any part of the world . Send your 
tnll address to Emel'sQn,'Smlth & CQ., lIeaver Falls; Ya. 

barometer tubes so as to exclude the air. �'he tubes lire ' (24) W. "R. H. writes :  We want to use 
straight, about 34 Inches long. I have never 1I11ed any, (14) W. R. writes : A is building a small kerosene in a liniment, but the oll'ensive odor is very 
and am afraid I will fail without some instruction. A. tumlnglathe of cast iron 5 feet long; spindle is of cast objectionable. Can yon tell me how to destroy It �th
Invert the tube, pour a little pure mercury into , it. ' steel, with a bole clellr through, and is to rlln in a  case- out taking from .its virtue as a medicine ? A. It cannot 
Boil the mercury to expel the air and ' mOisture. Add haidened fron box in the front, and behind is a plug be completely deodorized without altering its character. 
more mercury, boil again, and 80 on WItil the tube Is lItted iu. also ot , case-lIardened 1ron; which is V-shaped The odor may be cloaked by the addition of various es-
1I11ed. As the vapor 'Of mercury Is very pOisonons, you on Its extremity, and is to run in a center of hard cast sential oils without materially affecting its properties. 
should not Inhale It. " , steel ; the spindle, where It runs in the box In front, also 25 A E F 

. 
being hard and of conical shape. B claims the box ( ) • . • wntes : I wish to make good (2) J. J. D. asks (1) how screw heads are should be of hardened steel instead of , iron. Who Is red sealing wax in quantities of about 5 lb. I have 

nicked. A .• By means of a circular saw or cutter. A right, A or B? A. We do not ,think there can be any hunted through several books of receipts and can 1Ind 
number of screws are held by Ii rotating holder, which ,  material dill'erence, as a properly case-hardened iron no receipt for my pnrpose. Will you kindly furnish for-
carries their heads over the edge of the saw. 2 .. How surface is steel, 

' mula? A: ·Yellow resin; 1 1b . ;  shellac, 5,J6 oz. ; Venice 
can r make in malleable iron a I[rOOve 1-32 inch wide • is . d d 

turpentine, 5111 oz. ; vermilion, 1 oz. Melt the shellac In 
and 11I Inch deep' A. By employing a circular saw. (15) N. P. R. asks : 1. WhIC� conSI .ere a coppe( paji ()ver a fire, add the resin, pour the turpen. 
See article on rotary cutters, p. 340, vol. 40, of SClEN- to be the best and most practical SIgnal for raIlroad tine sl<,l�IY.!�,.II:nd, soon . afterwards add, the ve�ion, 
TIFIO .!xERICAN. switches, those showing bars at different angles, or stirrlng contlnnally. 

(3) C. F. B. asks : 1. Can I make a tele
phone from the shop to the o!lI.ce, distance SOO feet, with
out a battery? A. Yes. 2, What would be best for a 
diaphragm? A. Use ferrotype plates or mlca. 3. Would 
a lIne copper wire be best for a conductor; if so, how 
should it be snpported, and what gauge should it he? 
A. No. 24 copper wire will answer. Support it on elastic 
rubber bands or strings. 4. How large should the dia
phragm be? A. 2 inches in diameter. 

(4) W. A. asks whether mercury in a glass 
tnbe will rise more degrees at a certain heat when 
weighted than it will if not weighted. A. ·As mercury 
is practically Incompressible, there can be little or 1:.0 
difference. , (5) W. H. B. asks (1) how to stain the white 
part of a black walnut board so as to have it the same 
color as the rest. A. Apply a thin asphaltum stain, 
(asphaltum dissolved in turpentine) . 2. How to make 
shellac varnish ' A. See p. 252, current volume. 3. Is 
it proper to apply it with a 'brush; if so. how can I make 
it so as to have a smooth surface? A. Apply it with a 
camel's hair brush. 4. To ebonize walnut wood? A. 
See vol. 40, p. 91 (18). 

(6) W: S. H. asks : What is the Herreshoff 
coil boiler? A. For illustrated description of this boiler 
see p. 210, vol. 40, SCIENTIFIC .!xERIOAB. 

(7) W. T. writes : We have a skylight in 
our store (dry goods) which is surrounded by high brick 
walls, aud black goods shown under this skylight take 
on an unnatural color from the glare of the sun shining 
upon the red brick walls. Can you 'ten ns of anything 
that we can do to remedy this and obtain a soft white 
light? The skyllght . is made of hammered glass. , A. 
Your remedy wI)J be to whitewash the brick walls. 

(8) T. E. G. asks : 1. How many feet of 
copper wire of No. 16, 18, and 20 American gauge are 
equal to. a resistance of one ohm' A. No . 16, 810 feet ; 
No. 18, 200 feet; No. 20; 110 feet approxlmateiy. The 
resistance will vary with different specimens. 2. What 
is the average resistance of the gravity ba�teryf A. 2 
to ,4 ohms. 3. What should be the resistance of elec
tro-magnet so as t o  use the battery to. the fnll ? A. The 
resistance of the battery and electro-magnet should be 
Ihe srune. 

color signals f Which is most in use In this aud In the 
old country ? A. Semaphore signals lll'6 largely In use, (26) F. E. H. asks : What will make the 
and we believe increaSingly so, for daylight signals,  darkest brown lacquer to. i>ut on copper bronze ? A . 2111 
though colored signals are used on many of our prlncl. oz. shellac, 2 quarts wine spirIt, 2 oz. gum sandarac, l1I 
pal railroads. We think for daylleht signals the SenIa- oz. gum eliml. MIx. aud keep warm uutil solution is 
phore is generally preferred.  effected, then strain and color with drllgon's blood and 

aniline brown to sl1it. (16) B. E. & S. M. write : Having had a 
dispute with B about the travel of a valve, I contend 
that the true meaning of traveHs the distance the valve 
moves in traveling from its middle position to the ex
tremity of Its stroke and back again to its middle posi
tion; but B says lam mistaken. ' Who Is righU A. '1'he 
travel of a valve Is ita whole movement between its two 
extreme positions, or, in case of a direct connection, 
twice the throw of the eccentric. 

(27J �. F. B. asl!:s : 1, Can commercial 
zinc be made,sufllclently. pnre for battery nse by remelt
Ingf What is the dross left in the crucible f A. Your 
qnesr.ion was answered on p. 187 (4), current volume. 
Zinc cannot be purified by fUSion, as you snggest. The 
dross is zinc oxide. formed by the action of atmospheric 
oxygen on the molten metal.  2. Can electroplating be 
done as economically with the gravity battery as with 
the Smeef How do thev ' compare as to 1Irst cost, A. 

(17) L. G. writes : A planer in ollr factory Yes, on a smal l  scale ;  they are cheaper. The gravity 
has been givIng ns considerable trouble for a long time. , form is , the cheapest. 8. Please explain how stencil 
The boxes beat, compelling us to re-Babbitt every week dies and solid bu�ng brauds are .made . . A. Stencil diefl 
and sometimes oftener. I noticed an article In the SCI- are made by drlvmg red hot steel mto sDItsble matrices, 
EN�C AmmIoAN several months ago concerning the ' afterward 1Iling them into shape. Burning brands IU'e 
use of plumbago in such cases. I cannot 1Ind the peper moulded in sand from a pattern aild cast. 
now� Canyou name a remedy, or rather a preventive,. (28) J. H. K. "'rites : I wish to know how to 
to the. heating? A. You can try lIne plqp1bago and oil. make Pharaoh's serpents' eggs, as I have need of some 
or lIne soapstone and oil; bnt the probability is that In experiments I am about ·to make. A. To solution of 
yonr shafts and boxes are out of line, or the cylinder ammonium sulphocyanlde add mercuric nitrate solu. 
may be ont 'of balance. tion ; mercuric sulphocyanide is precipitated as, a white 

(18) H. q. II. asks : If two balls of the powder. This washed, made while moist Into little 
same size, and one twice as heavy as the other, be cones, and thoronghly ' di-led, are the so-called serpents' 
dropped from a ·great · height, which Will reach the eggs. They IU'e very poisonous. 
ground 1Irstf Of conrse 'there will not be much differ
ence, but wDI there be any? ' .  A . If falling in the atmo
ephere, the heavier ball would reach the ground 1Irst; if 
falling in a vacuUm, there ,,:onId be no difference. 

(19) G. B. asks :  Wbat ls the best composi
tion f or expansion metsl f A. Brass is generally used 
for expansion tnbes and bars. 

(20) H. S. writes : You say in your answer 
to J. G. B. , in SOIENT�C AlIlElIICAN, SeptenIber 27, 1879, 
that 150 revolutlons ;'sop feet per minute, and 150 revo
lutions=5OO feet'per minute . . This I do not understand_ 
that Is,whence you obtain the 800 feet and 500 feet iu,lInd. 
I.ng the horse power.of jIri engine. It occurs on page 204 
(29). A. 150 revolutions is 800 strokes of the piston; as 
it reqnlres two.strokes toOne revolntion. III the 1Irst caSe 

MOORALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined , with the results stated : 

S. G.-The sample contains l ime phosphate, clay, 
quartz 'sand, iron oxide. l ime carbonate and sulphate, of 
soilie value forfertiJizing purposes. A full llnalysis would 
be advisable.-H. J.D.-'A,B,D, and E are banded agates, 
of very little value in the rough state. C is a variety ot 
jade and jasper . F is jasper, of little economic vaJue. 
-A. E. F.-It Is a liguite of good quality. 

. CoU11NICATIOn RECEIVED. 
On Sea Sickness. By O. K. M. On Wear of Shafts . By J. B. On ExplQsion'of the Alaska. ' By J: H. R: 
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268 Jtitutifi t !tutri tau. 
[OFFICIAL.] . Tho Sciontiflc Amorican 1 JIIea.urlng device for creating· wanta�e, . G . . A .  

Dickerman . . ... . . .  . . . . .  . . . . .  . .  . . . . . . . . . . . .  . . . . . . . .  219,1!O6 
Mechanioal movement, A. Warth . . . . . . . . . . . . . . . . . . 220.007 I N D E X O F  I N V E N T I O N S  Medical compound Hartman &; McConnell . . . . . . . . 219,858 . . . . .. . 
Medicine, tape worm. A. Nette . . . . . . . .. . . . . . . .. . .. . . 219.825 EXPORT EDITION. FOR WHICH 

Letters Patent or the United States were 
Granted In the Week Ending 

September 23, 1879, 

Metals with platinum, coating. J. B. A. Dode . . . . .  219.807 
Milk pan, J. G. Cherry . . . . . . . . . . . . . . . . .  . . . . . . .. . . . . . 219.910 
Mirror and other frames. G. Eastman (r) . . .  . . . . .  8.005 
Mouldings of carton-pierre. etc . •  manufacturing _ 

ornamented, P. Bedeau . . . . . . . . . . . . . . . .  : . . . . . . . .  219.843 
A8D EACH DEABING THAT DATE. Nail separator, S. M . Howard . . . . . . . . . . . . . . . . . . . . . .  219.863 

Napkin ring·and support; A. C. Wlnn. ; . . . . . .. . .  ; . . 219,889 
Nut lock, J. G. Fox . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 219.812 

[Those marked, (r) are reissued patents.} .. 

Adjustable gate. J". Danzenbalter . . . . . . . . . . . . . . . . . . .  219,8M Ot.tmeal ma(}hlne, G. H. Cormack . . . . . . . . . . . . . . . . . . 219.916 
Amalgamating pan. E. Coleman . . . . . . . . . . . . . . . . . . . 219,912 011 can, G . . W. Banker, (r).. . . . .. .. . . . .. . .  . . . . . . . .. .  .8.900 
Amalgamating pans, muller for, E . Coleml'll . . . . . .  2 19,913 Ores, extracting metals from, F. M. Lyte .. . . . . . . . . 219.961 
Animal trap, J .  Leibold . . . . . . . . . . . . . . . . . . . . . . . . . .  219.9li9 PQ"klng. for pls�on rods. etc .• llletalllc. T . Tripp . . . 219.863 
Animal trap, W. J. Taber . . . . . .... . . . . . . . . . . . . . . . 219,998 Pan forming machine, G. A. �owers . . . . .  : . . . . . . .  ·219.798 
Annunciator conductors. coupling for electric� Paper bag machine, O. E. Davidson . . . . . . . . . . . . . . .  219.920 

H. M. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,936 Paper box partitions. machine for makillg. G. L. 
Arrow, N. R. Streeter . . . . . . . . . . . . . . . , . . .. . . . . . . . . .. . .  219,81!1 Jaeger . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  219.949 
Audiphone. R .  S .  Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,928 Passenger recorder, electrical, S . B .  Crane . . . . . . .  219,917 
Anger handle, J .  Edgecomb . . . . . . . . . . . . . . . . . . . . . . .  219.800 Phonograph, A. W. Hall. . . . . . . . . . . . . . .  , . . .  . . . . . . .  219,939 
Axle, vehicle , J. A. Manning. . . . . .  . . .  , . . . . . . . . . . . . 219,962 Pianoforte music desk, E. McCammon . . . . . . . .. . .  " 219,821 
Bale tie, It. G: Stewart . . . . . . ; . . . . . . . . . . . . . . . .  ; . . . . .  219,993 Pipe, tubing. etc., coupling for, O. M. Roberts . . . .  219,980 
Bin, Clark &; Pearce . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  219.911 PIstol hammer guard. W. S. Blunt . . . .. . . . . . . . . . . . .  219,845 
Bit stock. O. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.872 Plane stocks, lIlltchine for malting, B. E'. Barker . . 219.900 
Bitters, H. J. Kampman . . . . . . . . . . . . . . . .. . .. . . .. .. . . .  219,957 Plow, J. T. Greenfield . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 219,995 
Boiler furnace, E. R. Stege . . . . . . . . . . . . . .  � . . . . . . . . . .  219.994 Plow, sulky, B. C .  Bradley . . . . . . . . . . . . . . . . . . . . . . . . .  219.799 
Border trimming machine. E. B. Beach . . . . . . . . . . . .  219,001 Plow. sulky, Bradley & Hague . .. . . . . , . . . . . . . .. . . . . . .  219.800 
Brick machine, T. E. Chandler. . . . . . . . . . . .  . . . . .  219.909 Plow, sulky, Snmmers &; Wilson . . . . . . . . . . . . . . . . . . . 219.997 
Bridge, trnss, A. Borneman . . . . . . . . . . . . . . . . . . . . . . . . .  219.846 Poke, animal. W. Montgomery . . . , . . . . . .  . . . . . . . . .  219.969 
Broom straw, table for holding. A. Davis . . . . . . . . . .  219,921 Portable bathing closet. L. W. Fiske . . . . . . . . . . . . . .  219.811 
Buckle. trace, G. M. Hubbard . . . . . . . . . . . . . . . . . . . . . . .  219,864 Portable furnace and swine scalder, J. Gardfuer .. 219.933 
Bullets. manufacturing, W. W. Winchester . . . . . . .  2 19,840 Privy seat, E . R. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . ;. 219,976 
Bung. W. D. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.985 ProPeller, vessel, G. Vincent . . . . . . . . . . . . . . ; . . . . . . . . . 219.887 
Cake cooler, H. N. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . 219,835 Propulsion of vessels. pneumatic. B. T. Babbitt . . .  219.896 
Calendar, counting house, Twlng &; Ducker . . . . . . .  219,836 Puddling and heating furnace, R. S. Casson . . . . .  219.907 

PUBLISHED MONTHLY. 
THE SCIENTIFIC AMEllICAN Export Edition is a large and SP LENDID PERIODICAL, issued once a month;· 

forming a complete and interesting Monthly Record. 
of all Progress In Science and. the Useful Arts throngh-. 
Ol1t the World. Each number contains about ONE 
HUNDRED LARGE QUARTO "AGES , profusely 
Illustrated. embracing: 

(1.) Most of the plates lind pages of the four pre·· 
cedin� weekly issues of the SCIENTIFIC AMEIUOAN, 
with Its SPLENDID ENGRAVINGS AND VALU· 
ABLE IN FORMATION. (2. )  Prices Current, Commercial, Trade. and Man
ufactnring · Annonncements of Leading Honses. In 
connection with these Annonncements many of the 
Principal Articles of American Manufacture are exhib
ited to the_eye of the reader by means of SPLENDID 
ENGRAVINGS. 

This is by far the most satisfactory and superior Ex-
port Journal ever brought before the pnblic. __ 

Terms for Expo�t Edition, FIVE DOLLARS A x .."AR, 
�

n
����rai��; ��ll:[\h1� t:&��rl%o ��g�"ad

c�i:ii News and Book Stores throughout the conntry. 

NOW READY. 
THE SCIENTn'IC AMERICAN EXPORT 

EDITION FOR OCTOBER, 1879, IL· 
LUSTRATED WITH SEVENTY
NINE ENGRAVINGS. 

GENERAL TABLE OF CONTENTS Calk attachment. J. D. Rosen�erger . . . . . . . . . . . . . .  219,876 Pulley, clutch. J. Stone. . . .. . . . . . . . . . . . . . . . . . . . . . . .  219,995 
Car and cable coupling, W. S. Nearing . . .. . .. . . . . .  219,\172 Pump, W. S . Laney . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  219.958 Of the SCIENTIFIC AMERICAN Export Edition for 
Car1>rake, M. RossIer . .  :. . . . . . . . . . . . . . . . . . . . . .. . 219,877 Pump, rotary. J. B. Pullman . . . . . . . . . . . . . . . . . . . . . . .  219.826 October, 1879. 
Car brake, automatic. C. M. Wilkins . . . . . . . . . . . . . . . 219,010 Pump, funnel for chitin, J. P. Ryan . . . . . . . . . . . . . . . .  219,983 I.-INVENTIONS, DISCOVERIES , AND PATENTS. Car heater, G. ·A. Badger . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  219.898 Rail joint. J. O. Brown . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .  219,905 Vertical Car Wheel Borer. 1 engraving. Car,.raIl'iv1u', B.. Busteed . . .  � . .. . . . . . . . . . . . . . ; . . . . . . .  219.847 Railway chair and fastening. H. A. Haarmann . . . 219.856 New Horse Clipping Machine. 4 enJ:ravings. Car safe. sleeping, C, E. Lucas .. . . . . . . . . . . . . . . .. . . . . . . 219.960 Refrigerating apparatus. J. Parisette . . . . .. . . .. . . . .  219,975 Miscellaneous Inventions. 
Car wheel. Neimelster &; Amerson . . . . . . . . . . . . . . . . .  219,62i Refrigerator, F. Colton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,8U2 I Improved Eni(ineer's Transit. 1 engraving. 
Car window dust fender. A. C. Bragonier . . . . . . . . .  219,900 Rolling mill, S . P. M. Tasker . . . . . . . . . . . . . . . . . . . . . . . 219,833 1 ����:'li��J'p:�:��nlaw. Carbureter. gas, H. C. Train . . .. . . . . . . . . . . .. .. . . . . . . . .  220,001 ROOfing, metal, Jones &; Bonbrack . . . . . . . . . . . . . . . . . .  219.9M I Recent Decisions Relating to Patents, Trade Marks, Carpenter's gauge, A . Heiran . . . . . . . . . . . . . . . . . . . . . .  219,9t2 Rotary steam engine, R. Schneckenburger . . . . . . . .  219.984 ' etc. 
Carpet rag looper. D .  Clements . . . . . . . . . . . . . . . . . . .  219.801 Sad Iron, J. E. Donovan . . . . . . . . . . . , . .. . . . . . . . . .. . . . .  219.925 The Hydromotor. 8 engravings. 
Carpet sweeper. E. B. Clarke . . . . . . . . . . . . . . . . . . . . . . .  219.848 Sails, rigging for fore and aft, H. H. Stetson . . . . .  219.831 Conspiracies to Nullify the Patent Laws. 
Carpet sweeper, ll" Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,914 Salt cellar. S. �. Folsom . . . . . . . . . . . . . . .. . . . . . . . . . .  �19.854 ���s�t��

i
� ��';f���t�c'k�· 5 en avings. Casting door plates. sectional pattern for. L. A .  Sash h?lder. MIller &; �oescher . . . . . . . . . . . . . . . . . . . . . . 219,369 New Pencl as a Substitute for �. Harker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  · 2i9,940 Saw. Clrcular, D. W. II eaver . . . . . . . . . . . . . . . . . . . . . . . .  220.008 A New Drag Sawing Machine. 1 engraving. 

Chain link. J. E. Studley . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  21�.832 Saw mill dag, J .  lnglehart. . . . . . . . . . . . . . . . . . . . . . .  219,948 A New Fire Escape. 2 engravinge. Chandelier. extension. H. Wellington . . . . . . . . . . . . .  219,884 Saw set, J. H . Abrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2m,891 A New Calculating Attachment for Weighing Scales. 
Churn, liI. F . Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  219.9t5 Scoop and sifter. flonr. J. H. Mclntlre . . . . . . . . . . . . .  219,868 2 engravings. . . 
Churn dasher, J. E. Gibbs . . . . . . . . .  . .  . . . . . . . . . . . . .  219,934 Sealing apparatus hermetic, J. Murphin . . .. . . . . . .  219.9'71 Re?ent AgrtCul�nral InventIOns. . 

R K I 219 819 . ' 
I h f J P Fnl h 219 929 EdIson's ElectrIC Generator. 5 engravmgs. Cigar box, F. • now ton . . . . . . .  . . . . . . . . . . . . . . . . . . .  • Seeding machmes. apr ng oe or, • •  g am. • ' French Horizontal Flonr Mills. 2 engravings. 

Cigarette machine. J. Evans . . . . . . . . . . . . . . . . . . . . . . . .  219,810 Sewing machine, W. J. Stewart . .  .. . . . . . . . .. . . . . . .  219.992 Carving Attachment for Lathes . 1 engraving. Clothes drier, W. Wellington . . . . . . . . . . . . . . . . . . . . . . . . 219,885 Sewing machine water motor. J. Haworth . . . . . . . .  219.941 Engineering inventions . 
Colfee apparatus, C. Halstead . . . . . . . . . . . . . . . . . . . . . . .  219.857 Shoe, etc., fastenings, C . A. Russell . . . . . . . . . . . . . . . .  219,982 New Recording Pocketbook. 2 engravings. 
COllin, F. C. Rawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.827 Sinks. etc., fittings for, L. W. Scott . . . . . . . . . . . . . . . . . 219,988 �he �e� c�rVjg�e. � engrav!ngs. 
Collin show case, J. L. Wolcott . . . . . . . . . .. . . . . . . . . ..  219.841 Smoke stac�, Scott &; Williams . . . . . . . . . . . . . . . . . . . . . .  219;986 D�:ays fo�rWild ��;"l. ;nl��rng. Commode pail or water closet, portable. T. H. King 219,866 Smut machme, C. H. Brazeal . . . . . . . . . . . . . . . . . . . . . . .  219,904 Some Recent American Patents. Cooker, feed. Mills &; Dinehart . . . .. . . . . . . .  ; . . .  ; . . . .  219.968 Soldering tron. J. J. Henry . . .. . .. . . . . . . . . . . . . . . . . . . .  219,815 Agricultural Inventions. 
Cradle; automatic. II . 1. Hotchkiss . . . . . .  ; . . . .... . . . . 219.816 Spoon and fork, R. Wallace . . . . . . . . . . . . . . . . . . . . . . . . 220,008 Sewin/r Machine Patents. 
Cultivator.lA. B. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,882 Spoons and forks. making. R. Wallace . . . . . . . . . .. . . .  220,002 lFh�a1I�lct\1s�t����i�

a
&�;�.

ery. 
Cutlery handle. T. Strobridge . . . . . . . . . . . . . . . . . . . . . . 219.996 Stove oven. R. Kalbltz . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,956 An Improvement in Stove Pipes . 1 engraving. Cutting and Intrenching tool. E. L. Zalinskl . . . . . . .  220.012 Sulky brace, Doble &; Paul . . . . . . . . . . . . . . . . . . . . . . . . . .  219.9'24 New Hydraulic Ram. 2 engravings. 
Damper. steam. R. B. Walker . . . . . . . . . . . . . . . . . . . . . . .  22O,00! Telegraph repeater. quadruplex. T. A. Edison (r). 8,906 New Amalgamator. 1 engraving. 
Dental engine hand piece, G. H. Cushing ... . . . . . . . .  219,849 Till alarm, E. Beecher: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,796 A Novel Candle . 
Dental engine hand piece. T. S. Phillips . . . . . . . . . . . 219,873 Tongs. clothes. J. · W .  Thoma .. . . . . . . . . . . . . . . . . . . . .  219,999 El!'Ctric Je'!elry. 2 engavinl;s . 
Diaper cover. C .  Kohl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 219.820 Torpedo,· 011 well. A. P, Shearman . . . . . . . . . . . . .. . . . .  219,880 SCIentific DIscoverIes t e BaSIS of Invention. 
Drying kiln, G. H .  Cormack . . . . . . . . . . . . . . . . . . . . . . . . .  219,918 Toy dust pan and brush ,  H. Richmond . . . . . . . . . . . . .  219,875 IT.-MECHANICS AND ENGINEERING. 
Egg holder, C. P. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,915 I Tree protector, S. &; W. Scott . . . . . . . . . . . . . . . . . . . . . .  21�,987 Torpedo Boats. 
Ejector, H. Coll (r) . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.904 1 1'ruck. J. Luther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.867 Arms of Propellers. 
Electric signaUng apparatus. W. G. Day .. . . . . . . . . .  219.805 Type. fountain, S. J. Hoggson . . . . . . . . . . . . . . . . . . . . . .  219.861 Arms of Pulleys. 
Electric signaling In.trument. W .  Hadden . . . . . . . .  219.937 Type, wooden printing, G. F. White . . . . . . . . . . . . . . . 219.887 �'1if�:��p�������n Various SUhstances. End gate, wagon, J. P. Zimmerman . . . . . . . . . . . . . . .  219.890 Urn, colfee. Chase & Arnol d . . . . .. . . . . . . . . . . . . . . . . .  219.908 The Power of Guns. 
Envelope, sample, A. H. Schultz . . . . . . . . . . . . . . . . . . . .  219.879 Valve mechanism, engine. M. L . Jacquemin . . . . . .  219.950 Wear of En!jine Slides. . 
Evaporating pan, J. S. Blymyer . . . . . . . . . . . . .. . . . . . . . 219,797 Vegetable cutter, M. L. Funkhouser . . . . . . . . . . . . . . .  219.930 Steam Heatiug Surface 
Evaporating pan. S. H. Kenney . . . . . . . . . . . . . . . . . . . .  219,818 Vehicle, endless track, J. J. Halcombe . . . . . . . . . . . . .  219.938 Concrete Work at Sea Ends of Mississippi Jetties. 
Evaporating saline solutions, process and appara- Vehicle, side spring. C. G. wilcox . ;  . . . . . . . : . . . . . . . .  220,009 The Hudson River Tunnel. 

tus for. P. Piccard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,874 Vehicle spring, M. R. Maxson . . . . . . . . . . . . . . . . . . . . .  219,964 �:��rrR���. Fifth wheel, vehicle, G. K. Wilhelm . . . . . . . . . . . . . . . .  219.288 Vehicle spring, J. A. McConnell . . . . . . . . . . . . . . . . . . .  219,967 Steam Launch of Light Draught. 
Filter and cooler, E. B .  Jewett . . . . . . . . . . . . . . . . . . . . .  219.811 Weather guard for window frames.H. S. Moulton 219.823 The Lay Torpedo. 
FIlter and supple pipe. J. Gainey . . . . . . . . . . . . . . . . . . . 219.931 Weather. strip, W. D. McKinney . . . . . . . . . . . . . . . .. . . .  219.822 Experiments with Wire. 
Filter, water, J. Willsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,839 Wheehake, revolving head, G. E. Robison . . . . . . . .  219.979 Suggestions for DiscuB$ion. 
Firearm, magazine. W. W . Wetmore . . . . . . . . . . . . . . .  219.886 Whip socket fastener. H. W. C. Thomas . . . . . . . . . . .  220.000 ft�dia�1igr�:ngines. 
Fire esoape, Drian & Schwendemann . . . . . . . . . . . .. . .  219,850 Whlflletree Clip, spring, W. H. Cullers . . . . . . . . . . . . 219,919 Power of Hydraulic Ram. . 
Fouutaln. B. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.946 Whips. manufacturing. W. H . Jones . . . . . . . . . . . . . . .  219,955 The Torpedo Experiments of Capt. Eriesson. 
Gas regulator, N. Sleeman . . . . . . . . . . . . . . . . . .  219,989. �)9,990 Wind motor. B. T . Babbitt . . . . . . . . . .  219.893, 219,894, 219.891i ��!��JfJ�:'gamemnon. 
Gate. O. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  219.852 Window. G. :11:. Evans . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  219.809 
Gate. T. Rodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,981 Wire rope splice. W. P. Healy . . . . . . . . . . . . . . . . . . . . . 219.860 m. lIfINING AND METALLURGY 
Gear cutting machine. C. E. Albro . . . . . . . . . . . . . . . . .  219.892 Woven fabrics. apparatus for damping.W. Mat·her 219.983 Note on a Peculiar Case of Corrosion of the Metlll Tin. Gear wheel, friction. A. J. Davis . . . . . . . . . . . . . . . . . . 219.922 Wrench . C. H. Fisher . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  219,853 Action of Aqua Regia on Platinum. 
Glass printer and decorator, S· J. Roggson . . . . . . . .  21 9,362 Yoke, neck. J. S. Nelson .. . . . . . . . . . . . . . .. . . . . . . . . . . . 219, 870 Mangane"e Bronzjl. 
Glassware, machine for etching, J. Haley • • • . . . . . . .  • 219.813 Silver Plating. 
Glove, W. E. Hall . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 219,814 TRADE MARKS. �����f��h��icksi1ver. Glove., H. C . Hatch . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . .. .. 219,859 BalJs of knitting cotton and WOOl, W. B. Riddle . . . . .  7.703 Fusing Metals without Fire. Gold washer, S .  M. Eddy , . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,926 I Bread raising preparations, B. F. Barton . . . . . . . .  . .  7,691 Coal Mining in Pennsylvania. 
Governor. M .. L. Jacquemin . . . . . . . . . . . . . . . . . . . . . . . .  219,951 , Canned frnits, meats, and vegetables, Rlcbardson Ore Smelting at Leadvi1le. 
Governor, water wheel. N. M. Dibble . . . . . . . . . . . . . .  219.923 &; Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,702 
Harrow. J. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.953 Cigars. L. Kuttnauer . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  7.894 IV.-CHEMISTRY AND PHYSICS. 
Harvester. S. D. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.791i Medicine for the cure of neuralgia. and headache, The Fnture of Organic Chemistry. 

1 93 Practical Experiments · in Magnetism. No. 2. By Harvester rake, J. Garrard. . . . . . . . . . . .  . . . . . . . . . . . . .  2 9. 2 Hutchison &; Brother . . . . .. . . . . . . . . . . . . . . . . . .. . . . . .  7.693 Alfred M Mayer. 8 engravinl(!!. Harvesting machine, W. F. Olin . . . . . . . . . . . . . . . . . . . 219.871 Natural mineral spr!ng water, M. G. Walker . . . . . . . . 7,965 Electricity as a motive power. Hay carrier, W. G. McComas . . . . . . . . . . . . . . . . . . . . . . . .  219.966 PIng chewing and smoking tobacco, R. J. Christian. 7.69'7 The Chemical Reaction of Blossoms: 
Hay fork. J .  W .  Blackhart . . . . . . . . . . . . . . . . . . . . . . . . . . 219,902 Pomades or pomatum for tbe hair. H. Sugd. n Evans 7.699 A New Coloring Matter. 
Hay rake, horse. J. W. Hobson . . . . . . . . . . . . . . . . . . . . .  219,943 j Remedy for the cure of corns. bunions. etc., C. O. Rotary Motion. 1 engraving. 
Heatlng apparatus, hot water, C .  W. Rice . . . . . . . .  219,978 McCreedy . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  7.700 ft�:l'8f:e�ngff¥��� Freezing. Hinge jOint for school desks and seats, C. M. Soap, Procter &; Gamble . . . . . . . . .  . .  . . . . . . . . . . . . . . . . 7,701 Phosphorescence of Beef. Hnghes : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219.865 1 Tonic medicine, H. Sugden Evans . . . . . . . . . . . . . . . . . . .  7.698 Vacuum as an Insulator. Hoisting apparatus. N. B. Cushinll." . . . . . . . . . . . . . .  219,803 Whisky. A. Senior &; Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,696 The Temperature of Water Supply. 
Horseshoe. F. A. Holl'mann . . . . . . . . . . . . . . . . . . . . . . . . .  219,944 I White lead. Chicago White Lead and Oll Company . 7,7M Extraction of Oils by Means or Solvents. 

h I h W N I J 2 9 '�3 I ""2 Practiclll Experiments in Magnetism . No. 3. By Horses oe we g t, . ee y. r . . . . . . . . . . . . . . . . . . . .. ) ,0' I Yeast powder. D . Callaghan . . . . . . . . . . . . . . . . . . . . . . . . . 7,uo Alfred M. Mayer. 6 engravings. Hydrocarbon furnace, H. R. Smith . . . . . . . . . . . . . . . . .  219.9n -- Spontaneous combustion in Stuffed Silks. Ice cream freezer. T. Sands . . . . . . . . . . . . . . . . . . . . . . .  219,878 DESIGNS. Alnminnm in Telegraphy. 
Injector, air and gas, J. L. Warden . . . . . . . . . . . . . . . . . 220.006 Carpet. W. J. Gadsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,430 Dr. Crooke.' Remarkable Discoveries. 1 diagram. 
Inva.lid chair, T. B. Binkard . . . . . . . . . . . . . . . . . . . . . . . . .  219,844 Colfee pot .tand. U. D. Eddy . . . . . . . . . . . . .  : . . . . . . . . . .  11,123 �r��<;!�k�s��

d
��:p���di�1ure of the Elements. lronmg board. W .  E. Berry . . . . . . . . . . . . . . . . . . . . . . . . . .  219,901 I Doors of P?st olllce lock boxes, H. R. Towne . . . . . . 11,426 Silverinll' Mirrors, . . Ironln!{ t.ble. J, WIlIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220,011 , Font of prmtlng types. H. Ehlert . . . . . . . . . . . . . . . . . . 11.424 To Keep a Wet Plate Without Stains During Long Jetty, Bangs &; Dolbey . . . . . . . . . . . . . . . . . . . . . . . . . . " . .  219,899 1 Globes. J, Arkell . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . .  11.429 Exposure. Journal box. S. C. Ellis . . . . . . . . . . . .. . . . . . . . . . . . . . . .  219,851 i Hatchets. H. Hammond . . . . . . . . . . . . .. .... . . . . .. .. . . . 11,425 I New Copying Process. 

Key ring. J. W. Jochim . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219,952 I Inkstands, J. W. Lilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,426 Improved Fanning Process. 
Kn�,!ding mac�ine, dough. S. H. Whittlesey . . . . . .  �19,838 , Match safe. F. L. Pommer . . . . . . . . • • • • . . • • • • . . . • . . . . .  , 11.427 �l��:��nE!:�es· Kmttlng machme presser·wileel, J .  F.  Gordon . . . .  ZI9.855 Pencil cases. Le Roy W. Fairchild . . . . . . . . . . 11.432 to 11.435 Indnction Coil. Latob, J. R. Payson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,9'77 , Spoon and fork handles, F. W. Rogers . . . . . . . . . . . . . 11,431 Winding of MagnetB. . . . Latch. cupboard, R. C. EIrich . . . . . . . . . . . . . . . . . . . . . . 219,927 d & I To Determine the Conducting Power of Liquidi. 1 
Lathe· turnlng implement. K. Muller . . . . . . . . . . . . . . .  219.970 Enj;tJlsh Patents Issue to ",,"mer cans. engravin/(. 
Leather. apparatus for blaCking the edges of, I From August 12 to September 16. Inclusive . Use of Phot�lIph:r iu �oo«!. E'lgravi!lg. 

J. G. McCarter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219.965 Envelope for merchandise, J. H. Weaver. Chicago, m. '6gro!'.:;g;f.t1on of Bromme III tli, UUlted States. 
Lever power, M. C. Franklin . . . . . . . . . . . . . . . . . . . . . . . .  219,9'28 Glassware. ornamenting. H. ·Feurbalte et al., Pittsburg, Cnrrents of Ampere. 
Library reference· table. rotary. N .  F. Carter . . . . . . 219.006 Penn. The Sensible Warmth of the Air. 1 engraving. 
Lifting jack. F. Tlscber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219,334 Horseshoe machinery. W. Roberts. ClevelaIid. Ohio . Luminous Powders. 
Lighting device. F. H. Riedel . . . . . . . . . . . . . . . . . . . .. . 219.829 ' Iron and steel, manufacture of. H. C. Bull, B'klyn. N. Y. Curiosities of Fires. 
LI k' I h t f Z C W 220 005  f J D I tal J Cit N J The Russian .3ft.inch Objective. me. ma mg su p a e o . . . arren . . . . . . . . . . . , Lathes or turning wood. . av es , ., ersey y, . •  Cinchonirline in O.ninine. Locomotive engine attachment, B. T. Babbitt . . . .  219,397 Pens. A; T. Cross. PrOVidence, R:I. 1 N on-conductor of lie at. Looms, weft stop motion for, W. Nuttall. . . .  . .  219,9'7' Sewer pipe connections. j .  E. Folk, Brooklyn, N. Y. Oxygenating. Water. 
Matcher head. J. Ross . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . .  219.880 Ships' logs. A. Gordon , New York city.

. I Soluble Glass. . 
Matching and mouldin« mu.chlne, J. Bfsl01', Jr . . .  219.941 Tel�lIh, w. C • .Barne}" New York cltf. Stripping Solution. 

[OCTOBER 25,  1 879. 
Photography in Natural \olors. 
Division of Electric Light. 
A New Fluorescent Boily. 
Preparation of Albumenized Paper. 
New Photo Printing Proces •. 
Acids from Electric Light. 1 engraving. 
A New Therapentic A gent. 
Photo DecoratIon of Metals. 
Heat 01 the Electric Lii(ht. Improved Electric Candle. 

V.-NATURAL HISTORY, NATURE. MAN, ETO. 
Former Extension Northward of Soulh America. 
Oliver Sarony. 
The Tamarind. 1 engraving. 
White Willow Hedges . •  
Colors of Plants. 
The Durion. 
A Remarkable Pompano. 
A Lady Patent Lawyer. 
Carica Papaya. 
The Otocyon. 1 engraving. 
A Horse Crazed with Te!l. 
Natural History Notes. 
Ailantus Silk. 
The Fires of St. Elmo. 
The Tarsier. 1 eugraving. 
Some Ancient Monsters. 
Bees GatheriICg Honey from the Catalpa. 
The Lotus in.New York. Elements in Nature. 
Powder Post Producing Insects. 3 engravings. 
Discovery of a Hemar1<able Cave. 
The Cape of Good Hope. 

VI.-lIfEDICINE AND HYGIENE. 
Keep the Mouth Shut 
Photographic llImtrations of Mental Operations. 
The Holloway Sanctorium. 1 engraving. 
Antidote to Poison Ivy 
The Proper Diet for Children . 
Bitten by a Skunk, but Still Alive. 
Tape Worms in Eggs. 
Protagon . 
Toadstool Poisoning. 
The Kane Ge�sllr Well. 
The Baneful Effects of Absinthe. Bad Water in Baltimore. 
Cold Climates in the Treatment of Consumption. 
The Localization of Arsenic in the Brain.  
The Use of Spectacles Delayed . Fltmine and Di,ease . 
Concerning the Memory . 
Impure Water.-Toads and squirrels in Wells. 
Medicated Ice. 
Disinfection of Mails by DJ Y Ht·at. 
Ivy Poisoning. 
The Infiuence of Temper on Health. 

VII.-SCIENTIFIC MEETINGS , EXlll BITIONS, ETC. 
The American Institute Fair. 
The International Dairy Fair. 
The Social Science A"sociation. 
American Gynecolo!!ical Society. 
The Sydney ExhibitlOn. 
The Dominion Exhibition. 

VlII.-INDUSTRY AND COMMERCE. 
The Grain Trade of New York. 2 engraving�. 
.The Use of the Jew's Ear Fnngus in China. 
'j'he Cost of Railway Cars. 
The Snez Canal. 
How Iodia Rubber is Obtained. 
Japanese Bronze Vases. 2 engravings. 
Part of One Day's Shipment of Food. 
Our Trade with England. 
A Decayed American Industry. 
nthmus Ship Transit. 
Water for Iodustrial Uses in New York. 
The Movement of Breadstuffs and Provisions. 
The Highest Telegraph Station . 
The Ship of the Fnture 
Cheap Wheat. A New Pipe Line. A New Mexican Railway. French Faience. 
The Manufactures of the West . 
Progress of the Petroleum Business. 
American Cottons in Iodia. 
Transfer Ornaments. 
England's sources of Motive Power. 
Running a Locomotive without Fire, Water, or Steam. 
Underground Tides. 
Wood Pulp Making. Export Paper Trade. 
Home Chemicals. 
Tortoise Shell. 
The Last Bicycle Race. 
A Successful Year. 
Mannfacture of Paper Collar Goods. 
A Snggestion to Advertisers. 
ft��'6%e�ci1Y:!7tiC EXl'edition. 
Proposed Archreological Expedition to th� lWd Sea. 
American Enterpr ise. 
Progress of the Elevated Railroads. 5 engravings. 
Zoological Garden for New York. 
The Origifi of Machine Made Pene. 
Nordenskjold's Discoveries. 
Metallic Fences. 
Cleopatra's Needle, Machinery for its Removal. 
How to Attract Custom to American Produce Stores 

in England. 
St. Paul as a Milling Center. 
Pine Cones for Fire Kindling. 
The Purification of Memphis. 
Visit to a Pin Factory. 
What to 'J'each 
Palissy Plate. 1 engraving . 
American Trade Revival. 
Building ill New York. 
Record 'of Great Fires. 
Baptismal Font. 1 engraving. 
Recent Progress in Soudan. 
Small Cotton Factories for the South. 
England's Domain again Invaded . 

IX.-PRACTlCALRECIPES AND MISCELLANEOUS. 
To Make Cloth, Paper, etc., Fireproof. 
How to Remove Nitrate of Silver Stains 

ing. 
A Saw Accident. 
A Prehistoric Clam Bake. 
Errata. 
New Books and Publications. 
To Preserve Sweet Cider. 
To Waterproof Cloth. 
To Make Fulminate. 
To Clean Gilt Frames. 
Basis of Metric System. 
Varnish for Violins. 
Waterproof for Paper Vessels. 
To Cover Wire. 
To Soften Yarn. 
Nitrate of Silver Stains on Clothing. 
Erratum. . 
Fast Speeds. 

from Cloth-

Answers to Correspondents, embodying a large quan
tity of valuable information, practical recipes, and in
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paper, Aug. 23. Rare opportuulty for a machine Shop specialty of re'1()ll�eHILL, C.E •. Columbus, Georlda.. 
FURNITURE FACTORY for sale. Located a.t Richmond, Va. Apply to GARRET F. W A'I'SON, 

P. O. Box 235, Blolu!Illlid. Va. 
P H O S P H O R - B R O N Z E 
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BEARINClS, 
PUMP-RODS, 

� AND 
�'A,t'tJi_ 1!JJ}, SPRING WIRE� 

�-. i�, Apply to 
THE PHOSPHOR-BRONZE SMELTING CO., Lhnited. 2088 Washington Ave., Philadelphia, Pa. 

Mi l l  Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Machines, Packers, Mill Picks, Water Whee!�, PulleYS

a 
and Gearing, specially adapted to Flour Mills .  Sen for catalogue .  J .  T. NOYE & SON, Buffalo, N .  Y. 

MORBID FEAR AS A SYMPTOM OF 
Nervous Disease. By GEORGE M. BEARD, M. D. I 
Morbid fears the result of fnnctlonal diseases of the I 
P:'ri..'i!Ie;:

e
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rather than disease themselves ' t�e varieties of mn1'- 1 
bid fear associated with brain exhaustion ; astraphobla, 
or fear of lightning ; agoraphobia, or fear of plMas ; 'I' 
topol.'hobla, the fear of open spaces ; anthropo
phobIa orfear of man; gynephobia, or fear of woman ; monophobia, or fear of beipjf alone ; pathophobia, or 
�t�bO�\O�r:,a�«;. 

;
fg::"tgl'���':;' �i:�;h"<!b�:';,'l i:k�l 

�'i:t��lf�;::1;:-of 1�:"s�J't��s tji��
c
�h't";fdmg:��e���� Contained In i:!CIENTIFIC AMERICAN SUPPLEMENT, 194. 

PrIce 10 cents. '1'0 be had at this Office, 8.lld ·  from all new8dea.lers. 

BI!�!'S' 
LIQUID PA INTS :'�;�aS::'f'i,":.�=ui!f�:p��. most durable Paints 

�eAe;e"A'!.!ft °6y25,1;.o" �f�h�
e
l�b��t�S���fa 'i>'!j�"ls� 

Samples lof sixteen newest shades for dwellings sent 
f
r�\v '::�:e sole manufacturers of genwme 

Asbestos Roofing, Boiler Coverings, 
Steam Paeldng,sheathtngs, Fire-Proof Coattngs,&e. 

SEND FOR DESCRIPTIVE PRICE LIST. 
H. w. JOHNS �'F'G CO., 81' 1I1AIDEN LANE , N. Y. jGOULD'S HAND AND POWER PUMPS 

should be used by every household, factory, 
railro�d. steamboat, or mine, and will give 

, . ���sf:

.
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Factory, ' Seneca Fal • N. Y. Warehouse, 15 
Park Pl., N. Y. JiFInlflJlin'e jor GoUkl8' PumP8. 

THE 

Scientific AmBrican, Export Edition. 
PUBLISHED MONTHLY. 

TIl e Scientific American, Export E,lition, is a large and splendid periodical , issued once a month, 
�7t'il����s�y:g�T!�c�n�.13�t":���lu'f��ib���'::0�{ 
the World . Each nnmbercontalns about one hundred 
hn·ge quarto f,1I.1l"S, profusely illustrated, embracing : 
is���s��

s
��i �c�K��i:I�1.f:li�1� ��tt"�i� ��1��dA� 

enllravillgs and - valuable info.omation. Every 
number has from seventy .. 1ive to one hundred new en .. 
gravings, showing the most recent improvements and 
ad vance. in Science and the Industrial Arts. (2.) Prices Current, Commercial

l 
Trade, . and Mann

facturing Announcements of Lead ng Houses. In con
nection with these Announcements many of the Princi
pal Arlicles of American Manufacture are exhibited to 
the eye of the reader by means of s!;lendid en1l'rRV-
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Best American-made Goods, always under the eye of 
the forllirt,n buyer, constantly Infiuencljlg his preferences 
an�lr:�ct:��i.fic Amel'ican , Export Edition, IIRS 
a lai�ge guaranteed circulation in all the prin .. 
cipal -Ulties and Commercial Centers of the World. 
It is regularly received and filed for publio ex
amination bY nearly all U. S. Consuls. Go into 
almost any American Con.ulate In any quarter of 
t�
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to the pages of t�iS JOurnal
h
as containing the most re

cent announcements of t e best reliable American 
Goods and Manufactures. THE SCIENTIFIC Ai\lEUICAN 
Is also on file in the PrIncipal Cafes, Club Rooms, and 
Exchanges .  Among the regular subscribers for THE 
SCIENTIFIC AMIORICA:O<, EXp!ft Edition, are leading 
fgr��feW��k��6��r�ni��foffi�1��!�il����:' ���t 
nent Infiuentlal persons. Regular files of this 
gWH'{�H��g, �gm�� �:;d ag6a}r:lsf.1:�f� l�e�o� 
of New·York. No . export publication sent from the United States reaches so many readers as THE SCIENTIFIC AMERICAN, 
������h���io/A�p��t
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displayed advertY'selllent8 of AlnericRU �()Od8 
nnd llIanufRct u l·es.. with En�raving,., wllich 
are nlway,8 attl·Rctive to mreJgn_pllrchnserH. THE SCIEN�IFlC AMERICAN, Export Edition, IIlreagy 
�f .. �8M�"uf:c1�nu at'h��::'''::t8 o�f �r.y cg�nt.:. 
who find it to be an IV ALED MEDIUM FOR SllJ,-CURING 'NEW OR 'AND EXTENDING TRADE. If you wish to increase y·onl" bUMiness, try a �'ir�d���1!�l���1�, o�i��

r
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o
u:l.rd� $550 a yeaf for a fuJI page ; ha.Jf page; $300 ; . quarter page. ,1'5 ; one.:elghth page. $100. H,ilf-yearly rates in 

SI��lis�,['i.'l,".:':t�t°J'�fio� eltllh month. 
E�lfi�, '&J��'g.

so
���: �?�:lm�tJfc';,Ri��t�r,; 

pg:t"pa':���'b"an���rciF\tg��t.i�� Dollars a 11'0/1'; sent, 

MUNN & CO., PUBLISHERS, 
5T PABK Row, NEW YORL 

Park �!��n'� �i8nufi��ID��. O�UB, M'ACHfNISTS' TOOLS� THE T AN ITE CO., 
. ,  NEw kND IMPROVED PATTERNS, . STROUDSBURG, PA� Q;.PERT �\l;Wrl�,� LA'W ·SUI'1'S. Send fo1'new1!'lustrated catal��e. E M E R Y  W H E E LS AN D C R I N D E RS. Latbes, Planers,. Drills, &0. ' LONDON-9 St . Andrews st., Holborn Viaduct, E. C. :1 Press N.EW HAVEN ' lttA.Ntll!'A.C'I'UIUNG co. LIVERPOOL-42 The Temple, Dale St. 

. . · .seW JlaveDt tloDD: 

IVE AT 81.00 PER TON. 
The PICTET AR TIFICIAL ICE CO" 
� 51, Co� and Ir�I�c1i::l.:�, P O . Box 3083, N. Y. 

'D-"'omete"'s For showing heat of ... J ... � ... . • Ovens, Hot Blast Pipes, Boller Flues
y-
superheated Steam, 011 stills, etc. 

HENR W. BULKLEY, SoI�49M:�:��;',,:&,. Y. 

BOGARDUS' PATENT UNIVERRAL ECCEN
TRIC MILLS-For grinding Bones, Ores Sand). Old· 

Crncibles, Fire Clay, Guanos, 011 Cake, Feed, corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, FlaXseed, Asbestos, Mica, etc., and whatever cannot be grounu bi; other Iilills, 
t6"M°iV ����M§6w�e";��c��gr l'o."'lMi"

ck
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DUS, corner of White and Elm sts., New York. 

J. LLOYD HA IGH, 

HARTFO RD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

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

BRADFORD MILL CO. 
Successors t o  J as .  Bradford & Co., MANUFA.CTURERS 011' French Buhr Millstones, 

Portablo Corn &; Flonr Mills, 
Smu t  Macllines, etc. 

Also, ���::� tilr=fs��� and 

Office & Factory, 158 W, 2d St. 
CINCINNATI, O. 

J. R. Stewart, Pres. W. R.Dunlap, Bee. 
SENT ON APPLICATION. 

&s· More GG9� POints, 
Does More and Better Work, 

Takes Less Pllwer, 
TIIan any.Hammer in the World. 

BRADLEY & COIPANY, 
SYRACUSE, N.Y. 

Rare Chance to Advertise. 
Next to the SCIENTIFIC AMERICAN, the SOIENTIFIC 

AMERICAN SUPPLEMEN� has the largest circulation of 
any newspaper devoted to science and the mechanical 
Industries published In this country. The publishers 
have now decided to admit a few advertisements to the 
columns of the SUPPLEMENT at very low rates . 

Contractors, dealers In Railroad Supplies� Bridge 
BUilders, .Engine and Pump Manufacturers, Agricultural 
Implement Makers, and those engaged In all kinds of 
engineering enterprises, will find the SCIENTIFIC AMERI
CAN SUPPLEMENT specially adapted for advertising 
their business. Terms 25 cents a line each insertion. 

For further particulars, address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
3' Park Row, New York. 

A GOOD PLAN. Oombln'ng and operatlng many ordersln 
ODe vast sum bas every advantage of greatest capital, with 
best ski llful management. Large profits divided pro rata, 
on investments of $25 to $10,000. Circular, with full 
explanaUoDs how all can succeed In stock dealings, 

mailed free. LA WHENCE &: CO., 55 Exchange Place, New York.. 

BARNES' I!'OOT POWER MA
CHINERY. 1 3  Different machines with which 

W'��'i,rsMai����:�d rtb\e::,; 
in miscellaneous work can compete as to QUALITY AND 

f:J�:;W
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t
�af�:�; �:g;J:� MACHINES SENT ON TRIAL. 

Say where you read this and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., Ill. 

Machinery, 

BOILER COVE.RI,NCS. 
WITH THE " AIR SPAVE "� IMPROVEME�TS. 

THE CHAJ,MERS-SPENCE CO., Foot E. 9th St .. New York. .Sole �ners of the Air Space Patents. 

Hol ly's Improved Water Works, 
P':::;� o��:no�ife� s�!t�ms?�n;:bi���w-m� ��
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variable pressure a . more reliable water sUf.P1Y for aft 
F�:�:�tena!'c�est
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�: use of HoIlr's Improved Pumping Machinery. 5. Af

fords the best fire protection in' the world. 6. Largely 
��;:it�se l�S����?rn �:glea�� fi

e
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department eXDenses. For iuformatlon by · deSCriptive pam�6'f:t '¥ ��'lJj.'1��1fm"Js
eCO., Lockport, N. Y. 

SUMMER BEVERAGES. A COLLECTION 
of over forty choice and valuable recipes for making various delicious summer beverages for domestic or 
restaurant use. The list embraces formulas fcJr making 
Lemonade, Orangeade, Currant Water, Rftspberry 
Water, Cherry Water, Soda Negus, Raspberry Vinegar, 
Champagne a la Minute, Ice Tea or Colfee; Orgeat Beverage, HoIland Beverage, Imitation Arrack Punch, 
�ra:il��::�,,£eN�����e�:mt: �:'r�H:ri�W,:� 
t'fIk"

r
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e
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v
��:t tr.�';,�, 1it�s' �"f:��:s Punch, .Bi���¥��e!f,:��t.1 

:��:�:::: b�� ��"c'l. BS'tierry ,��%� �t":�a or Honey Wine, West Indi b. Contal:ied In SCIENTIFIC AMERICAN SUPPLEMENT, No. 192. Price 
10 cents. �'o be had at this Office, 8.lld from all news
dealers. 

PORTER MANUF'CI CO.  
T h e  New 

EconomizeJ;  
�rt��l

A
�� 

gine with Re
turn F lue  
Boller in use. 
Send for clr
cular to 
PORTlm MFG. . Co., Limited, Syracuse,N.Y. -

Gen;A.gt., 42 Cortland St., New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G . .  CONCERNS. - H u e l·I. , ,,  Watch

Inan's '.'hn� Detector, capable of accurately con .. 
trolling the motion of a watchman or patrolman at the 
different statiOnS of his beat. Send for circular. J. E. BUERK, 1'. O. Box 979, Boston, Mass. Beware of buying Infringing Detectors. 

ORGAN B E A T T Y  PIANO 
NEW URGANS dE Stops, 3 set Golden 'l'ongue Reeds, 6 (lct's, IS 
Knee Swells, Walnut Case, warnt'd G yesrs, Stool ok Book 808. 
:Now Pianos, ."'43 to .eGG. a::ir Newspapersen.t Free. 
Addre •• Daniel F. Beatty, Wuhington, New Jersey. 

WATCHMAN'S IMPROVED TIME DE-
tector i with Safeta Lock Attachment. Send for circular 
¥'o�. I::-=�fbn�Jr��:r,;id�cfg�.II875, Ne

w 

Paris,' . , 1878 
Austl'alia,1877 

, . 1876 

J .  A.  FAY. &. CO'S 
WOOD WORKING MACHINERY 

Was awarded at the P3ris Exposltion over all compet
Itors THE GOLD MEDAL OF HONOR • .  Also hIgh� 
est award at Phila. , Santlago, Australia, and Vlenna. It is 
Or'!:��:�:�::.'km�::t\-:.�nSau;::t:;�.:!�n, 

Eco
n
oDl.ize8 Iu:i1abcl·, and In�reaseli Prod:��.����:!�tand-

Railroad? Furniture, and Agricultnral �mplement"8hops, 
tlaning Mllls etc . ,  e quipped at short notICe, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Oltio, U. S. A. 

Leffel Water Wheels, 
With recent ·  improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

rnTJ: NEW l'AIrlPtILM' r01l 1879 
Sent fr�e to those inl�er,ested. 

James Leffel 8G 00. , 
. Springfield, O. 

lID Liberty St. , N. Y. City • 

WH. A. HA.RRIS. PROVIDENCE, R. I. · (PARK STREET), 
·Slx minutes walk West from station . HARRi'S:contis'serEoNGiNE 

With Harri,,' l>atented Improvements, . from 10 to 1,000 H. P. 

PERFECT 
NEWSPAPER FILE ' 

The Koch Patent File, for preserving newspapers, 
:''';f�J�:�=.m��b':!tt�s�e¥h�'1!''c��k��ol�� lilRIOAN and SCrENTIFICAMERIOAN SUPPLEMENT can be 
snpplied for the low price of $1.50 by mail, or $1.25 at the 
office of this pajler. Heavy board sides ; inscription " SCIENTIFIC AMERICAN," in .nIt. Necessary for 
every one who wishes to preserve tlie paper. Address XUNN & CO., 

Publishers BOIEN�O AMERIOAN. 

DEAN'S STEAm: PUMP, 
Manufactured · by 

DEAN BROS.,  I N D IANAP O LIS ,  I N D. 
Boller Feeders, Fire Pumps, Water Works, and Pumping Ma

chinery for all purposes. Sllnd for catalogue. 

R OCK D R I LL I NG  M ACH I N ES 
A N D  

A I R  C O M P RESS O R S ,  
MAN UFACTURED BY BUR LE IGHROCKDRILl C O .  
SEND FOR PAMPHLE T .  F ITCH B U RG M ASS.  
SPARE THE CROTON AND SAVE THE COsT. 

Driven · or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 235 Broadway, N.Y .• 
who control the patentforGreen'sAmerican Driven WeH. 

A SHOR'l' BIOGRAPHY OF THE MEN
���:';;.. BI P�g!;. <;e:dR�;�! 3.�0��.,s.n ��s��:: 
tion for the AJ'vancement of SCience, August, 1879. An 
eosay full of interest not only to the scien tist but to the 
general reader. The fish here treated of is known under 
at leMt 30 popular names In this country, and is of great 
Industria\ . importance, not only for the 0)1 which it 
yields. but also as It food, being nsed as such I

.
n either a 

fresh ur salted state, or in oil under the name of • 'sha
dines. "  'l'he habits of the fish are somewhat anomalous, 
and very little bas hitherto been known or written about 
them. Contai .. ed in SCIENTIFIC AMERICAN SUPPLE_ 
MENT. 194. Price 10 cents. To be had at this Office, and 
from all neWSdealers. "COLUMBIA BIVYCLE. 

ty ffi:����o����'i.s f::�o,;:o� healthful of outdoor · sports. It ang_ ments three-fold the locomotive power 
of an,! ordinary man. Send 3c. stamp 
for 2 page catalogue, with price list 
and full Information. 

THE POPE M'F'G CO., 189 Summer Street, Boston, Mass. 

THE DRIVEN WELL. 
��N: :::3 �':m�� li�e"J1��

e
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Amel'ican Driven Well Patent, leased by the year to responsible parties, by 
W M .  D. A N D R E W S  &. B R O . ,  

!J31i BR0:A-DWAY, NEW YORK . 

THE TREATMENT OF IRON TO PRE-
VENT CORROSION. By Prof. Barft'. An Interesting 
paper detttillng the theory and practice of oxidizing the 
surface of iron by means of superheated steam to pre
vent rustlnt!. Tlie author's method, which Is herein de
scribed, is Justly considered one of the most valuable 
discoveries of tlie age. Contained in SCIENTIFIC AMEll
IOAN'SUPPLEMENT, Nos. l'4 and 1 71) .  To be had at. 
this office, and from all newsdealers. Price 10 cents each, 
or 20 cents for the two, 

Messrs. Mnnn & Co. , in connectio .. with the publica
tbn of the SClENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they: haVE! had OVER �HIBTY 
YEAnS' EXPru.IENOE, and now hate unequaled facilities 
ror the preparation of Patent Drawings, Specifications,' 
and tbe l'rosecntion of Applicatio!}s for . Patents in. the 
UniWd· States, Canadl!, and Foreigq. Conntries. Messrs. 
Munn & Co. also attend to ·the prepar!ltion of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further inforinatioll about Patents nnd how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reismes, 'In
fringements, Assignments;' Rejected Cases, Hints OD 
the S.ale of Patents, et�. 

· FOJ·eir/n Patents.-We also send,/ree 0/ charge, r, 
Synopsis of Foreign Patent Laws, showing tlie cost and 
method of securing patents in all the prilicipal coun
tries of the world. American inventoril should bear in 
mind that, as a general rule, any invention that is valu
able to the patentee in this cO,l!ntry is worth equally as 
much in England and some other foreign conn tries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secnre to an inventor the ex
clnsive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob
tained. abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
'$75 ; German, $100; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patents.-Persons desiring any patent 
lamed from 1836 to November26. 1867, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. . 

A copy' of the claims of .any patent issued since 1836 
will be fUrnisIied for $1. ' . .  . .  

When ordering copies, please to remit fo� the saine 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full dirc,ctions for obtaining 
United States patents eent free. A handsomely bound 
Reference. Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee' and mechanic, and is a useful hand book of refer
ence for everybody. '�Price 25 cents, mailed free. 

Addl;esa l'ItUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

3" Park Row, New York. 
BRANCH OFFICllJ-Cwner of F and 7th Streets. Washington, D. C. THE " Scientific American " is printed with CRAS. 
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