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THE COLUMBIAN CELEBRATION OF OCTOBER, 1892. may see more imposing celebrations, but another cen-
When this paper reaches our readers, New York will tury must elapse to give an equally important era. 

have been the scene of one of the most impressive spec- .. , • I • 
tacles it has ever been her fortune to witness. The 
four hundredth anniversary of the discovery of America 
by Columbus will have been signalized by parades on 
land and water, by exhibitions, by decorations of 
buildings, by meetings of societies and by all the means 
employed to commemorate great deeds. In a practical 
age and in the midst of a practical nation, one dis­
tinctively of modern times, it is a good sign to see the 
entire populace alive to the great deeds of pi'eceding 
centuries. What America lacks is full association with 
the past. Compared with the European countries, 
she seems but a modern creation. But in this 
commemoration of . Columbus' work, America asserts 
her rights in the past, lays claim to an inheritance in 
the story of the ages which is more valuable than 
much that Europe can claim. 

The story is so picturesque'; the departure of the 
three ships on the ocean, ships which to-day would ve 
deemed unseaworthy, bound, like Hiawatha, "west­
ward, westward;" the weary voyage, the dissensions of 
the mariners, the encouragement derived from the sea 
drift which was encountered, the landing at the end 
of the three months' voyage,is an epitome of all that is 
best and most courageous in man. In those three 
months the destiny of a great continent was disposed 
of, and the history of the world was modified. 

America, in the last four centuries, has led the world 
in many things. In material progress, the increasing 
rapidity of her development has been without parallel 
In old times the civilization of a country was a slow 
process. The requisite increase of population, the re­
placing of savage or semi-savage customs by more ad­
vanced ones, was a work of time. But here the work, 
slow at the beginning, has gone on with accelerated 
speed. Three centuries nearly lapsed before the scat­
tered settlers of the colonies defied and conquered the 
most powerful nation of Europe. The country for 
half a century more was lighted at night with candles 
and whale oil; its mails were transported by stage and 
horse; its roads were almost impassable in winter; its 
methods were still of the past. 

TIt� Mineral 011 Industry of Scotland. 

At a recent meeting of the Federated Institution of 
Mining Engineers, at Shelton, a paper by Mr. Robert 
Thomas Moore, on "The Mineral Oil Industry of 
Scotland," gave a brief notice of the progress and 
present position of the industry of shale distilling. It 
included descriptions of the geological and stratigraph­
ical positions of the various seams of shale worked, 
including the now exhausted Boghead mineral, which 
yielded 2.337,932 tons in 1891, almost entirely from 
strata in the lower carboniferous or calciferous sand-
stone series; the methods of working, the machinery 
for breaking, and the distilling apparatus for crude 
oil; the subsequent refining operations being omitted, 
as being mainly chemical processes. The position of 
this branch of manufacture, in spite of the constant 
improvements in the yield from the material by the 
introduction of more exact methods of working, is, un­
fortunately, very unsatisfactory from the commercial 
point of view. Originally burning oil, which was the 
sole product, sold at 3s. per gallon, and the trade was a 
very profitable one; but, principally from the com­
petition of natural American and Russian oils, the 
price has fallen to less than 6d. per gallon; and, 
although the yield has been supplemented by other 
products, such as paraffin wax and sulphate of am­
monia, the business is not profitable, the price of the 
raw material and coal having so risen by the increase 
of 40 to 50 per cent in miners' wages that only a few 
of the companies have been able to avoid loss in work­
ing. The contrast between the original and the present 
condition of the trade will be seen in the following 
figures, giving the yield of products per ton of shale 
treated at the same works. In 1877 they were 30'499 
gallons of crude oil and 17'37 pounds of sulphate of 
ammonia, together worth £1 3s. 2d.; while in 1891, 25'1 
gallons of crude oil, 1'73 gallons of naphtha, and 27'23 
pounds of sulphate of ammonia only realized 13s. 2d.; 
the price of the latter having declined from £175s. 6d. 
to £10 7s. 1d. per ton. 

Within the lifetime of many the new era began. A • '. I • 

few experimental railroads, to be operated by horse Oxypltenlne. 

power, were built. An engine was tried on one of This dyestuff makes its appearance in the form of a 
them. The seed germinated, and within a generation light yellowish brown powder, which is slightly solu­
the great area is covered with a network of railroads. ble in cold, but more easily in hot water, to a dirty yel-

Next some scientists begin experimenting with elec- low solution. Alcohol produces a brownish yellow so­
tricity. The entire subject excites but little interest. lution; sulphuric acid dissolves it, forming a brownish 
"When Congress is asked for an appropriation, it is but scarlet solution, which, on diluting with water, turns 
grudgingly granted. The message, "What hath God lemon yellow; hydrochloric acid and caustic soda 
wrought?" goes down the wire, and, after a few throw down from aqueous solutions dirty reddish yel­
years, the railroads are paralleled with telegraph low precipitates. Oxyphenine is a direct color dyeing 
lines. unmordanted cotton from a boiling bath containing 

There was no question of replacing old established soap and salt, going on evenly and easily, 3 per cent 
stage or diligence lines with railroads. The carrying giving a deep golden yellow shade, while 1 per cent 
of the mails over districts a few hundred miles in ex- dyes a fine canary yellow. One merit of the dyestuff 
tent was not the i�sue. An area large enough to con- is that the dye bath is nearly exhausted, whereas with 
stitute a continent was to be the scene. The lines other yellows of this group much of the coloring mat­
were to go through wildernesses and over deserts. tel' remains in the bath. 
The lives of the builders were to be sacrificed to the On silk oxyphenine dyes from either a salt or acid 

SCIENTIFIC AMERICAN SUPPLEMENT savage aborigines before the great work could be bath, giving shades the same as those on cotton; half 
done. And with all the difficultie(the older countries silk may be dyed in a simple salt bath. Wool may be 
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may be fairly allowed to be defeated in the race. Col- dyed from either a salt or weak acid bath, but the 
umbus' achievement in its enterprise and daring and shades have a more olive tone than those obtained on 
in its success was a pledge of the work which has since either cotton or silk. The color is turned a shade red­
been done in the land he sailed to. del' by strong acids; strong caustic soda has very little 
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THE new twin-screw steamboat Richard Peck, 
built by the Harlan & Hollingsworth Company, at 
Wilmington, Del., for the New Haven steamboat line, 
made 20� miles an hour on her trial trip recently. 
The boat is 316 feet long over all, 48 feet beam over 
guards, and has a depth of hold of 18Yz feet. Her 
horse power is 4,000 and her gross tonnage is 2,906. 
She was designed by A. Cary Smith. X. NAVIGATION.-Iceberg •. -All about Iceberg. at .ea: their dan- celebration, which began last August in Spain and 

ger •. bow tbey are encountered. and tbeirvariou. appearance ..... l.3996 will end at Chicago in the Columbian Exposition. Not • •• ' • 
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OCTOBER IS, 1892.] J (itutifi( �mtri(au. 
I!nxth Edition of Dana's "SysteD1 of Mineralogy." 

The appearance of the successive editions of Prof. 
classes were again subdivided into orders, and these more or less material in their succession and interpre­
again into genera, and each mineral species received tation. 

Dana's "System of Mineralogy " halil been coincident 
with phases of mineralogical progress, which has made 
each of them not only symptomatic of a scientific era, 
but its reflection as well. They have, therefore, illus­
trated the changing conceptions of the mineralogical 
mind as a whole, and this cosmopolitan and liberal 
and practical tone recommended them to the high 
position they have attained as the ex cathedra utter .. 
ances of the mineralogical faculty. In their technique, 
so to speak, they have I>hown the most practical and 
skillful arrangement of details, and their erudition has 
been equally remarkable and helpful. But they have 
also assumed the more important function of contribut­
ing original views as to the fundamental construction of 
the science, and this has resulted in a certain grandeur 
in their breadth of composition and an unmistakable 
forcefulness and completeness in their assertions. In 
the words of an English critic, "It is not too much to 
say that the publication of each successive edition of 
this work has constituted an epoch in the history of 
mineralogical science." When we turn back to the 
edition of the " System" in 1837, and open in SUCCE'S­
sion the subsequent issues, we encounter one of the 
interesting phases through which all branches of 
science have passed and which persists in a diminish­
ing degree to-day, viz., the elaboration of its nomen­
clature. Too much weight cannot be given to a 
system of nomenclature by which the designations of 
the separate species are firmly determined, and the 
terms of their description defined; but the scope and 
significance of nomenclature is given a deeper import­
ance if we extend its meaning to the classification of 
species, their grouping, ordinal and family arrange­
ment. Such a problem confronted mineralogists in 
1830, and, somewhat dazzled by the unexpected and 
euphonious results flowing from the binomial system 
and the groupings of genera, families, orders and 
classes in botany and zoology, and anxious to confer 
upon this science the benefits of a device which seem.ed 
the apposite reflection in language of the measures and 
delimitations of nature, they undertook, under the 
leadership of Mohs, to arrange the mineral species ac­
cording to a mingled consideration of their physical 
and chemical composition, and with this systE'm Dana, 
in 1838, combined a peculiar and original scheme of 
binomial titles. 

a binomial name under its appropriate genus. In the fifth edition, based upon this plan of chemical 
A few examples of orders and genera from all these reference, Prof. Dana attacked the momentous question 

classes will illustrate the system without entering more of synonymy, and forced upon the science a unifying 
minutely into details of the method. I device of substantive terminations, the classic if not 

In Epiga:a, or the mineral substances found upon somewhat monotonous ite. The review of this section 
the earth, we find two orders, the Rheutinea, or fluids, of the subject by Prof. Dana in the ,fifth edition was 
including two genera, Aer and Aqua, and the Sterinea, very explicit and frank. 
or solids, containing the genera Acidum, B01'ax, A lu- When we compare the last, sixth, edition with its im­
men, Nut1'on, Sal, Picralum, Nitrum, Vitriolum, and mediate predecessor, we find that the science has greatly 
Ga:lum . •  These genera were separated by considera- enlarged its material scope and has also changed some 
tions based upon chemical composition and upon of its points of view. With the growth in the number 
hardness, gravity, and especially taste, as weak sweet- of species there have been attendant consolidations of 
ish alkaline, styptic, alkaline, purely saline, saline species and reference of former species to varieties. 
and bitter, cooling and saline, ast1'ingent and metallic. There is also shown the evidence of new light or at any 
The binomial scheme was applied in the following rate new conceptions in tl�.) treatment of the silicates, 
manner : and, to a large degree, the groupings have been rear-

GENUS PICRALUM. ranged, while the succession or sequence of groups and 
H.-15-2'5. G. 1'4-2'8. Taste saline and bitter. divisions has been extensively altered. The fundamen-

P. glauberi. . . . . . . . .  . , . . . .  , .. . . . .  ,", . . . . . .  Glauber' • •  alt. tal plan of the fifth edition has been adhered to, and it 
P. thenard ianum, . . . . . . . . . . . ........ . . . . . . . . Thenardite. would be difficult to devise a method and typographi-
P. rhombicum .. . .. , . . . , . . .  ,., . ,  . . .  , . . . . . . . . . Epsom .alt. cal treatment more expressive and convenient. 
Pe rcuBsii • • • ••. . . . . . . . . . . . . . . . . . . . . . . . . . . . • Renssi te.  In the place of the bi, mono and sub silicates with the P. volcanicum . . .. , ., ... . . .  , . . . . .. , . ... . . . Ma.cagmne. 
P. ve.uvianum .. . .. , . . .  . . . . . . . . . . . .. . . . . .  A phtbital ite. hydrous silicates, more or less hypothetically separated 
P. oct.ahedrum. , . . . . . . . . . . . , . .  , . .. ,' , ... . .  Sal ammomac. under these three sections, we have the di, poly, meta, 
P. delique.cen.. . . . . . . . . .  , . . . .  , . ,  ... . . . . .  Nitrate of magne.ia. ortho and sub silicates. The disilicates are salts of 

Few perhaps of the younger mineralogists and none 
of its latest students may be familiar with this very 
bold and independent effort, and the occasion of 
the appearance of the sixth edition of this great work 
seems an appropriate time to recall some of its 
details. It has an indelible interest as associated with 

P. tenel l u m  . . . .  0 _ . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. " l i m e. 

To the Entoga:a were assigned, separated by hard­
ness, gravity, luster, and streak, some eighty-two 
genera, and in looking for their determinative ele­
ments we find that they may comprehensively be 
grouped under chemical composition, chemical pro­
perties, as fusibility; physical features, as color, 
cleavage, luster ; crystalline form or condition, as crys­
tallized, massive, lamellar, etc. ; geological accidents, as 
place of occurrence, volcanic, etc.; and associations, as 
granitic, etc. This system not only brought many 
mineral species into groups whose affinity is unques­
tioned to-day, and which are retained together, and 
must be upon any scientific basis of classification, but 
it also gathered into one genera very discordant neigh­
bors and forced upon essentially distinct minerals a 
purely arbitrary and fictitious relationship. 

Thus, under the order Hyalinea, so called from the 
high glassy luster possessed by its representatives, we 
find the genus Hyalus divided as follows: 

H. bicolor, , . . . . . . . . . . . . . . . ... . . . . . . .... . . . . . . .. . .... lolite. 
H. acutu . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Axinite. 
H. rh omboh edru .... . . . . . . . . . . . . . .  , .. . . . . . . . . . . . . . . . . .  Quart.z. 
H. opalinu . . ... . . . ........ . . . ... , . . . . . . . . . . . . . . . . . . . . . .  Opal. 
H. vulcani . ... . . . .. . . .  , .... . . . . . . . . . . . . . . . . . . . . . . .. . .  Ob.idian. 
H. sphrerulu . . . . . . ..... : . . . . . . . . , .. . . . ...... . . . . Sphrerulite. 
H. ferriferuB .. . . ............ . . . . . . .. , . . . .  " .. . . . . . . .  I 8 opyre. 

the history of the science, and a still greater intellect- There was thus produced here a mixture of oxides, 
ual interest from the fact that Prof. Dana has gradu- sub and uni silicates at the dictation of an extraneous 
ally eliminated it as a whole, while preserving not only fact, viz., luster; which, however correlated to densi· 
traces but representative parts of its more lucid and ty or molecular state, failed to express the esoteric 
scientific features, features always co·ordinated with principle which, in the philosophy of nature, estab­
the chemical properties of minerals. lishes a truly natural classification in minerals. That 

Prof. Dana, in introducing this " New Mineralogical esoteric principle was chemical make-up, which to-day 
Nomenclature" before the scientific world, said in his rules the science and has shed such an abundant light 
paper before the Lyceum of New York, in March, 1836, over its dark places as to enlist it among the most 
alluding to the system of Mohs, which he accepted: finished and most rational sciences of our age. Chemi­
" In this arrangement M. Mohs has not wholly relied cal composition has been found to be the co-ordinating 
upon chemical characters, the exclusive adoption of principle which enters most profoundly into all the 
which would have degraded mineralogy from the rank varied aspects of minerals and binds into certain neces­
of an independent science, and merged it in that of sary sequences crystalline form, hardness, luster, and 
chemistry; nor has he depended on physical characters optical characters. 
solely ; for although the latter are more especially The third class of Dana under this system was the 
employed, the author has throughout been guided to Hypoga:a, or those so-called buried minerals. In this 
a certain extent by that important source of physical there were two orders, Pittinea and Anthracinea. 
characters, viz., chemical composition. A cabinet Under the first were gums, bitumens, resins, and under 
arranged according to the system of Mohs presents, the latter coal and graphite. The recent large exten· 
with remarkable clearness, a chain of affinities run- sion of the hydrocarbons could not have enjoyed its 
ning through the whole, and connecting all the several present comparatively intelligent arrangement if a 
parts. The gases and liquids, with which the arrange- system of color, translucency, etc., as here adopted, 
ment commences, are followed by the salts, so disposed had been retained. Among these organic products, as 
as to present an increase in stability, hardness, and among the inorganic species, chemistry wal> alone able 
luster, as the eye proceeds onward. Among the gems, to disperse the confusion of discrepant groupings and 
we arrive at the diamond, in which these characters give to the mineralogist the guidance of her dictum as 
reach their climax. Then, descending in the series, we to their genealogy and kinship. 
gradually pass through the metallic oxides to the The affinities of chemical composition was the Ariadne 
native metals. In these the light-colored species are fOl- , thread which led the mineralogist through the Dreda­
lowed by the sulphurets and arsenides of similar color lian labyrinth of mineral species, or perhaps, less strain­
and luster, which are succeeded by the dark-colored edly, it was the standard of reference by which they 
metallic sulphurets ; and these pass insensibly to the were given their natural positions. To the chemical la w 
sulphurets without a true metallic luster. From the Prof. Dana has more and more closely adhered, while 
latter there is a natural transition to sulphur. and its he has in this last work advanced along the line of 
close allies the resins and coals, with which the series chemical chronology and inspected, in the difficult 
terminates. " compounds formerly classed as margarophyllites and 

The minerals or mineralogical elements were grouped in thE' micas, under the suggestions of Tschermak and 
under the Epiga:a, which included the fluids and all Clarke, the perplexing questions of their generation 
soluble minerals whose formation is now going on, the from some fundamental hypothetical molecule. 
Entoga:a, embracing those which occur in rock strata, This chemical plan has separated the aggregate of 
and the Hypoga:a, or those so deeply embedded in the mineral species into native elements, arsenides, sul­
earth's crust as to �ustify the appellation of buried. It phides, antimonides, sulph-arsenides, sui ph-an timon­
was in the Entoga:a that the larger number of the min- ides, and other alkaloidal unions, into the oxides, 
eral species were placed. The Epiga:a embraced gases, hydrous and anhydrous, the silicates, uni, bi and sub, 
water, and soluble salts, as borax, alum, common salt, with later modifications introduced in this sixth edi­
the alkaline salts, and the soluble secondary metallic tion, the hydrous silicates and the oxygen salts, as 
salts, as copperas, blue and white vitriol, while the carbonates, tantalates, columbates, sulphates, etc., a 
Hypogrea received the coals, bitumens, oils, etc. These system practically maintained to -day, with changes 

disilicic acid, R.Si.O., and have an oxygen ratio of 
silicon to bases of 4:1, and are represented by petalite ; 
the poly silicates are salts of polysilicic acid, R,Si.O., 
and have an oxygen ratio of 3:1, and are represented 
by the feldspars; the metasilicates are salts of meta­
silicic acid, R.BiO" and have an oxygen ratio of 2:1, 
and are represented by pyroxene and amphibole,. the 
orthosilicates are salts of orthosilicic acid, R,SiO., hav­
ing an oxygen ratio of 1:1, of which the garnets are 
representative; and, lastly, the sub-silicates, in which 
the oxygen of the bases exceeds that of the Silicic acid. 
The system has many exceptions, and seems hardly to 
introduce any chemical conceptions or aid in the reali­
zation of the facts of nature more clearly than the old 
method, which regarded the excess of silica (as would 
be the case in the di and poly silicates of this system) 
as unsaturated acid of the ordinary type. 

The species titanite, keilhanite, guariuite, astro­
phyllite and pe1'o/skite are considered titano-silicates, 
and are placed at the end of the silicates, between 
which and the niobates, tantalates, etc., they form an 
interconnecting link or at least are regarded as doing 
so. The carbonates precede the silicates, and quartz, 
which formerly ended the oxides, now, by a natural 
precedence, leads the list. A few substituted names 
or combined species for older ones strike the eye. 
NaseIite replaces nasite, raimondite covers apatelite, 
lazurite replaces lapis lazuli, pinite is added to mus­
covite, tennantite is combined with tetrahedrite, sal­
ite takes the place of salilite, bastite or Schiller spar 
is put under hypersthene, iadeite receives a mnch 
fuller treatment, klipsteinite is put under rhodon­
ite, kupfferite under anthaphyllite, gieseckite under 
nephelite, as a long-supposed alteration product 
of that species. The investigation of Klein into 
the double refraction of garnets is incorporated, 
and the optical anomalies of other. species, as 
explained by this author, also noted. Rumite is 
separated from chondrodite, with a new species, cli­
nohumite (1876). These three species are discussed to­
gether. Phlogopite is appended to biotite and also 
lepidomelane. The treatment of columbite is much 
expanded. Gummite and uraninite are placed under 
the uranates. The so-called perofskite of Magnet Cone, 
Arkansas, is made a titano-niobate of calcium and iron 
and placed under the name dyslanotite. 

The crystallographic part of the system has been ex­
tensively revised. Nearly all of the 1,400 figures are 
either newly drawn or are new drawings of old figures, 
the angles of fundamental forms have been traced 
to the original authorities, and from them the 
axes have been determined by calculation, and the 
angles recalculated of the more important and common 
forms. The numerous interpolations of new species 
has displaced the old species from their numeral posi­
tion, as well as their rearrangement. The vast amount 
of mineralogical investigation which has accumulated 
in recent years has been examined, and its substantial 
and perma.nent results given. 

The sixth edition of Dana's "System of mI. eralogy" 
places the science of minerals in a unique position, for 
it furnishes the student with a text book which is 
practically a complete repository of all that the science 
contains. L. P. G. 

... � .. 
Horse Power of LocoD1otives. 

According to the Railroad Gazette, there are many 
cases in which 1,000 horse power and more has been 
exerted by locomotives. Indicator cars of Strong loco­
motive 444, drawing a 370 ton train at a speed of nearly 
60 miles an hour, show the horse power to have been 
from 1,369 horse power up to 1,810 horse power. Cylin­
ders, 20 X 24 inches; 62 inch driving wheels. Weight, 
138,000 pounds, of which 90,000 pounds on driving 
wheels. Piston speed, 1,304 fee.t per minute. It is be­
lieved this power has not been exceeded. 
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Printing of Woolen 'J'issues. 

Of late years the printing of woolen tissues has de­
veloped to a very great extent and has become a by no 
means inconsiderable branch of the textile printer's 
art. Consequently printers are giving much attention 
to it, and the printed tissues have become favorites 
with the ladies, who, after all, exercise a considerable 
influence, by creating the demand for certain textile 
fabrics, in developing the production of those fabrics. 

There is no doubt that the great development which 
has of recent years taken place in the production of 
coal-tar colors and the many brilliant and fast dye­
stuffs now at the disposal of dyers and printers have 
contributed much toward the increased attention which 
has been paid to woolen printing. The woolen printer 
is enabled by their means to produce his effect with 
great ease, and with successful results, and in these re­
spects the coal-tar colors offer superior advantages to 
the older natural dyestuffs. The use of these in print­
ing presented many difficulties, and only a limited 
number of colors and shades could be produced by 
their means. 

It is now customary to prepare woolen cloths which 
are intended to be printed on by a passage through a 
bath made with bleaching powder and hydrochloric 
acid. Dyes printed on cloth thus prepared with chlo­
rine give colors which are much more int.ense and are 
faster than if printed on unprepared cloth. Still, 
although the colors obtainable on chlorine-prepared 
woolen tissues possess a sufficient degree of brilliancy, 
deft, and fastness, there are other points in connection 
with the prepared cloth which are not so satisfactory ; 
thus the cloth may take a yellow tone and a harsh, un­
pleasant feel, and often is rather brittle. All these 
things are undesirable, and are no doubt due to an 
over-oxidation of the woolen fiber, which is not always 
easy to prevent. In a paper lately communicated to 
the Society of Dyers and Colorists, Mr. E. Lodge has 
shown that, by a careful regulation of the strength of 
the chlorine baths, this over-oxidation of the woolen 
fiber may be avoided and the cloth left white and com­
paratively soft, although its attraction for coloring 
matters is not less than in over-oxidized woolen cloth. 

M ullerus has lately suggested another principle. One 
defect of the chlorine method is the harshness which is 
imparted to the woolen cloth. Now printing can be 
considered simply as localized dyeing, and as the color 
is thus produced in places on the tissue, Mullerus con­
sidered that the oxidation of the fiber might also be 
produced locally and in the places where required by 
the design printed on the tissue. To carry out this 
idea he mixes the ordinary printing color with oxidiz­
ing agents like chlorate of soda, barium peroxide, etc. , 
with excellent results so far as regards brilliance, inten­
sity, and fastness of color, while the harshness of the 
fabric is prevented.-Dyer and Calico Printer. 

,. .... 
Disinfection by Means of Sulphur. 

• We do not think that sufficient publicity has ever 
been given to the remarkable experiment made at De­
troit; during a severe epidemic of diphtheria and scarlet 
fever, in checking the spread of the disease by disin­
fecting the sewers with sulphur, tons of which were 
burued in them. The experiment seems to have been 
signally successful. Of course, it would be rash to in­
fer, from a single trial, the causal connection of things 
which may possibly have been simply coincident ; but 
it is certain that as soon as the sewers had been 
saturated with the fumes of the burning sulphur, the 
epidemic declined rapidly, and both diphtheria and 
scarlet fever soon disappeared. The probability that 
cholera will make its appearance next summer in at 
least some of our large cities suggests the propriety of 
adopting this simple and inexpensive precaution, in 
case of the introduction of the epidemic into any 
sewered town. Every one knows that the fumes of 
burning sulphur form the most potent of disinfectants, 
and cholera would, in our cities, probably spread more 
rapidly through the sewers than in any other way. It 
will be remembered that at Croydon, after the intro· 
duction of sewers, typhoid fever, which had previously 
been endemic in the lower parts of the town, but was 
almost unknown in the upper regions, inhabited by 
the rich and well cared for people, suddenly appeared 
in an alarming form in the upper quarters, as if the 
new sewers had conducted the contagion from the 
abodes of filthy misery to those of wealth and cleanli­
ness. The same thing may be expected to happen 
with cholera germs, which, if once introduced into the 
sewers, would, if they will fioat in the air when dried, 
which seems to be the case, have plenty of opportuni­
ties to escape through street ventilators, dry traps and 
leaky soil pipes, all over the city. The saturation of 
the sewers at short intervals with sulphur vapor 
would destroy the germs contained in them, and, it 
would seem, do much to localize any sporadic case, or 
group of cases, while no harm could be done by the 
operation. Indeed, the principal homeopathic prophy­
lactic against Asiatic cholera is sulphur ; so that the 
inhalation of a few stray fumes, although perhaps un­
pleasant, ought to make the person into whose nose 
they accidentally penetrated feel himself doubly pro­
tected.-.A mer . .Architect. 

$ ,ieutifit �mtri,al. 
A FAN ATTACHMENT FOR ROCKING CHAIRS. 

This is a device to be applied to a platform rocker, 
and, as one rocks backward and forward, a continuous 
rotary movement will be imparted to a fan held above 
the occupant of the chair, affording a constant and re­
freshing current of air. The improvement has been 
patented by Mr. Horace M. Baker, of No. 203 Macon 
Street, Carthage, Mo. The larger view shows the appli­
cation of the attachment to a chair, parts of which are 
broken away, while the smaller view represents the de­
tails of the mechanism. At the back of the platform is 

BAKER'S ROCKING CHAIR FAN. 

the drive shaft, a crank arm on which is adjustably con­
nected with a pitman whose upper end is pivoted on 
the back of the chair. On the drive shaft are also two 
other crank arms extending in opposite directions, each 
being connected by a rod with the crank arm of a differ­
ent segmental gear on another shaft, so that, when one 
segmental gear is rotated downward, the other has an 
upward direction. By means of loose pinions, a ratchet 
wheel, and spring-pressed dogs, these opposite move­
ments are made to impart a continuous revolution to a 
central shaft journaled in bearings transversely of the 
platform. On the outer end of th is shaft is a crown 
wheel or gearing meshing with a pinion on the lower 
end of an upright fan shaft journaled at one side of the 
chair, the fan shaft carrying on its upper end a fan, 
the blades of which may be made, if desired, to .open 
outward as a person is seated, and automatically fold 
down around the shaft when the chair is vacated. The 
fan shaft may be also entirely removed from the chair. 
With this attachment in position, the fan is kept con­
stantly in motion while the occupant of the chair con­
tinues to rock. 

• 'e . •  
AN IMPROVED GANG SAWMILL. 

The gang sawmill shown in the illustration, although 
it may be adapted for sawing different kinds of mate­
rial, is especially designed to saw shingles, operat-

1II1ACREY'S GANG SAWMILL. 

ing two gangs of saws in such a way as to saw up an 
entire bolt at one operation, without waste of stuff, 
the saw gangs being independently adjustable in rela­
tion to each other to give the desired pitch or bevel to 
the shingles. The improvement is the invention of 
Mr. ·William T. MacRey, of Vancouver, British Colum­
bia. Each frame, with its gang of saws, is reciprocated 
in the standard by a pitman, connected with a crank 
on the driving shaft, the frames being arranged in 
their guides so that the wear may be readily taken up. 
One saw frame slides vertically in the standard, and 
just behind it the other saw frame slides in inclined 
guides, so that its saws will be at a slight angle to 
those in the first frame, the guide frame being quickly 
and accurately adjusted by the set screws projecting 
through the sides of the standard. In operation, one 
frame goes up while the other goes down, the vertical 
saws cutting the bolt into straight strips and the oblique 
saws then cutting these straight pieces to .the desired 
pitch or bevel. At a convenient height for the insertion 
of the bolts to be sawed the standard has projecting 
portions, one above the other, which form supports for 
upper and lower feed bars, adapted to move back 
and forth at right angles to the saw frames. These 
feed bars have teeth in their faces to engage the bolt, 
and move toward each other to clamp it in place, re­
ciprocating to feed the bolt through the machine, the 
lower feed bars being lifted upward and thrown for­
ward, while the upper ones are thrown downward and 
forward. The inclined guides may be arranged verti­
cally if desired, so that the bolt may be sawed into 
staves of uniform thickness. It is said that this saw­
mill, cutting shingles, will cut from three hundred to 
four hundred thousand per day of ten hours. 

This improved mill is being placed on the market 
by the MacRey Patent Gang Mill Co., of Vancouver, 
Torouto, and Buffalo. 

...... 

Rubbers. 

I know it is the custom and the habit to sneer at 
rubbers. It is the custom and the habit to say : " Why 
don't you give us something that is good for some­
thing?" W·e give you, gentlemen, j ust what you called 
for. I will guarantee that in my mail (and we average 
perhaps a hundred letters a day) there is not one letter 
out of 5, 000 which says : " What is the best thing you 
have got 1" but it says : "What is the cheapest thing you 
have got 1" Now, when you ask for the cheapest thing, 
we are going to give you lampblack and whiting and 
resin, and everything else that will make the goods 
cheap. When you turn around and say: "Give us 
good rubbers that will pull and stretch and hold," and 
pay for them, we will give them to you; aud we won't 
give them to you until you do ask for them. 

We are glad to see you gentlemen here as repre­
sentatives of the trade. No gentlemen can get together 
in any one line of trade and rub their heads and ideas 
together without imparting knowledge to one another. 
We take more in by absorption than by reading and 
study. 

I want to say to you, gentlemen of the national 
association, that if you never accomplish another 
thing, the fact of your establishing what is recognized 
throughout the United States, and almost throughout 
the world, the standard measurements, is a monument 
to your enterprise and your energy. There is not a 
manufacturer now that goes to work to make shoes but 
what consults that standard. It is the standard. 
There is no standard among us rubber fellows. I ex­
pect you will go for us next. But that is a very diffi­
cult thing to accomplish, more difficult than you have 
any idea of. You sell a woman a pair of shoes, 4 D, 
and you think a 4� rubber ought to fit her. Perhaps 
it will and perhaps it won't. If it is a grain button 
boot, it won't fit. If it is a square edge, it won't 
fit ; if it is a bevel edge, it will. Then you want to recol­
lect that the lasts upon which the rubbers are made 
are put into a heater. They are all supposed to be 
made out of upland maple. Well, these dear country­
men get the maple out for us, and sometimes we find 
a good deal of swamp maple in it. That is put into a 
heater, 2680 F. The heat will affect one piece of wood 
in one way and another piece in another.- W; L. 
Sage. 

••••• 

Storage Battery Monopoly. 

After a struggle lasting for about ten years, begiu­
ning in the Patent Office and carried successively 
through the United States Circuit Courts in several 
States, the United States Circuit Court of Appeals on 
the 4th inst. handed down a decision sustaining the 
decree of Judge Coxe rendered in July, 1891, in the. 
suit of the Brush Company against the Electrical 
Accumulator Company. The sole right to use .storage 
batteries with the active matter mechanically applied 
is now owned by the Consolidated Electric Storage 
Company, the licensees of the Brush Electric Com­
pany. Consequently, this decision gives to the Con­
solidated Electric Storage Company a monopoly of, 
the storage battery business throughout the Unitet;! 
States for a period of over ten years next ensuing" , 

© 1892 SCIENTIFIC AMERICAN, INC.



OCTOBER 15, 1&)2.] 243 
The Electrical Sale8D1an. even these few, we dare say, will change their opinions I course to expedients to overcome his competitors. As 

Perhaps no other industry has developed 80 many of him ere long. we said before, an electrical salesman is not born with 
peculiar conditions surrounding the disposal of its There are many electrical salesmen who hold re- all these attributes of genius, but he assimilates them 
product as has the electrical field. A unique genius is sponsible and valuable positions to-day, all owing to as he evolutes and end�, By surprising himself at his 
the fruit of this set of conditions. The genius is the experience acquired during their evolution. These own abilities. -Electrical Review. 
known as " the electrical salesman." The causes for will move up higher and others will follow along after .. 4 • � • 
his being have been natural only to a certain extent. them. It is probably true that nine-tenths of our APPARATUS FOR MANUFACTURING AND LIFTING 
There were things, peculiar things, to be disposed of I electrical brethren have been or will be salesmen be- BLOCKS OF BETON AT THE PORT OF BILBAO. 

by barter and trade to the people, and some one had fore they die. As the method of manufacture of the blocks of 
to be found to do it. The electrical salesman was not To be the beau ideal of e lectrical Eil]esmen, a m an beton used in the construction of an external port at 
born - he has B i l b a o, and 
evoluted. the apparatus 

In a n c i e n t  employed f o r  
days, ten years lifting and car-
ago, the differ- rying t h e  m, 
ence between present 8 0 m  e 
the office boy n o v e l  t y, w e  
and the elec- propose to en-
trical salesman ter into some 
was merely one d e t a i l  upon 
of age ; each the subject. 
knew about as T h e  b e t o n  
much regard­
ing electrical 
apparatus and 
its sale as did 
the other. But 
as the business 
g r e w ,  condi­
t i o n s a r o s e  
which acted as 
the pyro solu­
tion on a pho­
tographic ne­
gative - t  h e y  
d e v e l o p e d .  
Existing man­
u f a c t u r i n g  
companies at­
tained greater 
p r o p o r t i ons, 
alliances with 
o t h e r c o m ­
p a n i e s  were 
m a d e ,  c o n ­
t r a c t s  w e r e  
drawn up, sub­
contracts were 
let and relet, 
territories were 
defined, c u t , 
recut and de­
fined all over 
again, p r i c e  
l i s t s  changed 
nearly e v e r y  
hour, and at 
last combina­
tions, consoli­
dations, a n d  
comp l i cations 
(for the sales­
man) were ef­
fected, bring­
ing us down 
to the present 
day, and all 
the time com­
petition k e p t 
getting keen­
er. D u  r i n g  
this tremend­
ous a d  v a n c e  
t h e  factories 
were belching 
f o r  t h thou­
sands of tons 
of all kinds of 
electrical ap­
paratus, which 
m u s t be dis­
posed of. It 
was then that 
t h e  electrical 
s a l e s m a n  be­
gan to evolute. 
He was the all­
important me­
dium between 
producer a n d  
consumer, em­
ployed to tell 

Fig. I.-WORK AT THE PORT OF BILBAO-FRAMEWORK AND APPARATUS FOR LIFTING BLOCKS OF BETON AND LOADING 
THEM ON A BARGE. 

a p p a r a t u s ,  
constructed by 
Carey & La­
than, an Eng­
lish firm, con­
sists of a cylin­
der 3 meters in 
length and 0 '91 
m e t e r  in in­
ternal diame­
ter, m o v a b l e  
around its ax­
is, which makes 
an a n  g I e of 
about 3' with 
the horizontal. 
In the interior 
of this cylin­
der there ope­
rate s i x t e e n  
helicoidal pad­
dles fixed upon 
a tubular axis, 
which m a k e s  
fifteen revolu­
tions per min­
ute, while the 
external cylin­
d e r  m a k e s  
twenty. I n  t 0 
the interior of 
the latter, two 
chains of buck­
ets, though la­
teral hoppers, 
e m p t y  t h e  
stone and sand 
in the proper 
p r op o r t ions. 
The cement is 
put into a hop­
per placed up­
on a covered 
p l a t f o r lll , 
whence it is 
taken up by a 
screw and car­
ried to the in­
terior of t h e  
c y l i n d e r  i n  
which the be­
ton is u n d e r  
p r e p a r a tion. 
The velocity of 
this screw is 
independent of 
t h e  g e n e r a l  
motion of the 
apparatus. It 
is so regulated 
that the quan­
tity of cement 
that it intro­
duces into the 
cylinder m a y  
be varied at 
will. 

Fig. 2.-FRONT VIEW OF THE APPARATUS FOR LIFTING BLOCKS OF BETON AND CARRYING THEM TO THE CAR. 
The materi­

als, that is to 
say, the stone, 

sand, and cement, enter simultaneously at the top of 
the cvlinder, and, during the first third of their travel, 
a;e �ixed, while dry, through the motion of the pad­
dles and that of the external cylinder. The water, the 
quantity of which can be regulated at will, enters con­
tinuously through a tube that debouches in the second 
third of the length of the cylinder, so that the ele­
ments that form the beton are intimately incorporated 
before leaving the apparatull. When finished, the 
beton falls into Decauville cars, which carry it to the 
spot where the blockll are to be manufactured. The 

the merits of apparatus to the buyer and to report should begin with perfect confidence in himself, su­
defects, as they came under his notice, to the manu- preme assurance as to his eertainty of victory, and a 
facturers, that they might apply the remedy. quantum 8ufficit of technical knowledge. In addition, 

The electrical salesman, in all truth, has been the he must possess the detective's instinct in ferreting 
factor on the commercial side of electrical develop- out " jobs," the reporter's " nose for news," so that he 
ment : he is the king pin of the electrical car of pro- will know a customer when he sees one, an ability for 
gress. He has been maligned, insulted, given the lie, I making and keeping friends, good conversational 
and generally maltreated by the public at times, but powers, the wiles of a diplomat, the silver tongue of 
only at times, because he has many friends, and de- an orator, and the sincere and convincing arguments 
serves more. It is only the absurd few who do not of a practiced debater. And he must be always re­
understand his genius that have abused him, and sourceful and ready at any and all times to have re-
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apparatus is capable of furnishing from 15 to 18 cubic emptied and the block slowly descends upon the plat- the battery would carry the load about 100 miles with­
meters per hour, and this permits of manufacturing form of the truck. This operation finished, the hooks out recharging. In spite of some delays at the various 
four blocks of 50 cubic meters or seven of SO. The are disengaged and the crane moves backward over switches, the average running speed was about 12 
power of the motor is 18 horses. another block, which it carries to the truck as before. miles an hour, and the best mile was done in S:S5. The 

The contractors arrange upon the platform for pre- The truck or car that carries the block is likewise trial seems to have been very satisfactory. 
paring the blocks 517 moulds, 120 of which are of 50 moved by electricity. To this effect, it is provided with • . , . 
cubic meters and 397 of SO, representing a total volume a receiving dynamo analogous to that of the lifting ap- Flbrou. Clay. 

of 17, 910 cubic meters. With the method of carrying paratus. This dynamo receives the current through Clay, in every respect, resembles very closely the 
that they employ, they are capable of submerging, in copper wires. The latter are not insulated, so that at fundamental and natural principles of oxides and ores 
a period of three months, all the blocks that the plat· every point of their length communication may be es- of metals, and maintains the same characteristics with 
form can hold. tablished with the receiving apparatus and the circuit remarkable relations all the way through its formation 

Let us now pass to the apparatus employed for be closed through the generating dynamo. after manufacture. But the closest of all metals of 
lifting, carrying, and shipping the blocks. This car is hauled under a framework consisting of which it assumes similarity is iron. 

The frame of the rolling crane for lifting the blocks two strong horizontal iron trusses supported by cross- For example : Iron ore ground and smelted and 
consists of two strong trestles of plate and angle iron braced wooden posts, each surmounted by a cast iron cast into pig metal is short or brittle, not having any 
connected at the upper part by two cross pieces that cap. The bases of these posts are set into masonry. particular grain, except slightly lengthwise, the way 
support a flooring 2·6 meters in width, upon which is at the upper part of the framework is situated the ap- th e metal flows in casting. If this same pig metal is 
installed the entire motive mechanism. This crane is paratus designed to lift the block and bring it directly reheated into a workable or pliable condition, and 
provided with four pairs of wheels and runs upon over the lighter that is to carry it to the point where put under rollers and for a number of times rolled in 
tracks of 5 ·7 meters gauge formed of Vignole rails sup- it is to be submerged. This apparatus is set in motion the same direction, then by compression the crystals, 
ported by strong wooden ties. It differs but little, as a I by electricity. It is constructed.upon the same prin- , which in dimensions are almost equal in every direction, 
whole, from the cranes that have and j 0 i n o n I y at geometrical 
hitherto been constructed for points, are being first flattened, 
the same purpose ; but up to the then drawn or pressed oblong. 
present only manual or steam The process of cooling again acts 
power has been used, while in upon them to slightly separate 
this case it is electricity that the crystals, but leaving them 
actuates the lifting and shifting in groups closely adhered to each 
mechanisms and that gives mo- other, and wherever these breaks 
tion to the various apparatus or contraction cavities occur 
serving to carry the blocks to there will take place a sliding of 
the place of shipment. To this the particles upon each other in 
effect there is installed at a cer- the process of rolling. 
tain point of the field of opera- The effect of this is that the 
tions a dynamo actuated by a construction of the original pig 
60 horse power compound engine metal, which appears much like 
making SOO revolutions per min- compressed salt, becomes a series 
ute. This dynamo develops an of fibrous-formed material, over-
e. m. f. of 220 volts and produces lapping each other like brick 
a current of 200 amperes. The m a s o n r y, excepting that the 
e. m. f. is transmitted by a non- longitudinal sections are pro-
insulated copper wire strung bably hundreds of thousands of 
upon wooden poles. This con- times smaller in diameter. 
ductor is established all along In many instances the form-
the beton yard, and the current ation of rolled iron may be com-
may be received by the dynamo pared with oak timber in its for-
carried by the rolling crane, mation of grains or fibers, which 
whatever be the spot occupied has at the same time through-
by the latter upon the tracks. out its longitudinal structure a 
To this effect, upon the sides of large amount of cross fibers. 
the platform there are two bam- Comparing the same with the 
boo canes S ·6  meters in length continuous working of the clay 
movable around a joint situated into one direction produces the 
at 1 ·1 meters from the lower ex- same effect of forming a fibrous 
tremity. grain as can be seen in a bar of 

At the upper part of each rolled iron. For instance, take 
bamboo there is fixed a small a sewer pipe when it first comes 
iron pulley which bears con- from the press ; it would be dim-
stantly against the wires of the cult to tear it sideways, while it 
circuit, owing to a counterpoise can be torn into small shreds 
at the base of the bamboo canes. lengthwise, the course it passed 
Communication between these through the die. The same with 
pulleys and the receiving dyna- a brick being made on a spiral 
mo is established by means of or plunger brick machine. If 
copper conductors covered with the brick is an end cut, it will be 
gutta percha. The circuit is almost impossible to break it 
closed through this dynamo. evenly crossways, while there 
The current traverses a resist- would be but little trouble to 
ance apparatus which allows of split it lengthwise into any num-
the passage of the whole or a ber of parts. Therefore, in bricks 
part of the e. m. f. , according to which are expected to carry 
the work to be effected. much transverse s t r a i n, the 

The receiving dynamo makes lengthwise grain is much pre-
600 revolutions per minute, and ferable over all others. 
effects the rotation of a horizon- In the forming of grain in clay, 
tal shaft that transmits power water plays a very important 
either to the pistons of the hy- Fig. S.-SIDE VIEW OF THE LIFTING APPARATUS. part. As the wedging of the clay 
draulic presses that serve to lift goes forward, the molecules of 
the blocks and that have a maxi- clay become closer attached to 
mum stroke of 0 ·4 meter, or to another horizontal ciples as the other lifting apparatus, but its frame is the moving particles, and the water and air find their 
shaft situated at right angles with the other, and upon not of so large dimensions, and the stroke of the pis- way into the horizontal layers, forming the lubricator 
which are mounted pinions that gear with two end- tons of its hydraulic presses is different, being seven between the strata. 
less chains. The latter transmit the power to drums meters. This is easily witnessed by a simple practical experi­
fixed to the front wheels of the crane. These wheels The pumps that send the water into the cylinders ment. If a block of plastic clay of about t wenty-five 
produce the motion of the entire apparatus upon the and the shifting mechanism receive their motion from pounds be taken and rolled for several times in one 
tracks at the velocity of 10 meters per minute. the dynamo that the apparatus carries with it.-Le direction, forming the grain in length, then the block 

The pistons of the hydraulic presses are connected by Genie Civil. set on end, and slabs cut from it about one inch thick, 
joints with the hooks that serve to suspend the blocks. .. • •  I .. will make tiles about 9 in. X 9  in. Xl in. in size. If these 
The length of the hooks varies with the size of the The Logan Storage Battery. are put to dry, the probability is that 90 out of 100 will 
blocks to be lifted. Each block carries two lewisons, The Grand Trunk Railway Company gave the crack through the middle ; the same as if a slab be cut 
that are set into the block at the time of its manufac- Standard Electric Company permission to run an elec- off the end of a log crosswise, which would be sure to 
ture, and with which the suspension hooks engage. tric car over its tracks on August 23, from Milwaukee go to pieces before it became dry. 

When the apparatus is placed over the block to be Junction, near Detroit, to Mt. Clemens, and return. On the o"i;her hand, if the clay slabs or tiles were cut 
lifted and carried, the hooks are introduced into the The car was of the regular open-face type of tram car, from the side of the former mentioned blocks, the 
lewisons, then the machine is set in motion, and the with seats placed back to back. The car was propelled effect of rapid drying would simply be warping, the 
suction pipe of the pump is opened in order to allow by a Shawan motor, the electricity being furnished by same as a green board would turn up if placed in the 
water to enter the cylinders of the hydraulic presses. the Logan storage battery, 108 cells of nine plates snn.-Clay Journal. 
As soon as the pistons of the latter have lifted the each. This battery, by its construction, is peculiarly 
block about 30 centimeters, the pipe is closed, and the adapted for use where it will be subjected to jarring. 
wheels that control the motion of the crane upon the The electricity with which the batteries were charged 
rails are thrown into gear. The crane, once in motion, was nearly all generated on July 5. The car and its 
is led over a truck or car that runs upon a transverse load weighed eleven tons, and the Detroit Tribune says 
track. At this moment, the cylinders of the presses are that an examination wade a.fter the trip IIhowed tha.t 

• • • • • 
A NEW aluminum alloy, with titanium, is made in 

Pittsburg. It sells at from 25 cents to $1 per pound 
more than pure aluminum. It is an excellent material 
for making tools. About 10 per cent of titanium is 
TIlled. 
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THE SANTA MARIA. 

A great series of celebrations and festivities, upon 
two continents, in commemoration of the first voyage 
and the discovery of America by Columbus, was com­
menced at Palos, Spain, on August 3, the four hun­
dredth anniversary of the day on which the little fleet 
of the great navigator set sail on its memorable quest. 
The little town is on the Rio Tinto, near its mouth, in 
the Gulf of Cadiz, .and between it and the sea is the 
old convent of La Rabida, intimately associated with 
the memory of Columbus. Nea.r by is the much larger 
modern town of Huelva, which has considerable ex­
port trade, and at this port assembled the Spanish 
vessels and those representing foreign nations also 
participating in the inaugural ceremonies, as the 
harbor at Palos did not allow the entry of large 
craft. 

The principal feature of the celebration at this time 
was found in the Santa Maria, a vessel built in every 
respect after the original of the largest of the three 
vessels of Columbus. The Nina and the Pinta, the 
two other vessels, completing the squadron, it is ex­
pected will be constructed in time to bear a part, in 
connection with the Santa Maria, in the naval celebra­
tion to take place in New York Harbor next spring, 
preliminary to the opening of the great exhibition at 
Chicago. Our picture of the Santa Maria is from a 
drawing made for the Graphic by Lieutenant E. C. 
Villiers, of the British Navy. 

It wad the design that the little vessel should sail out 
of the harbor of Palos in the early morning of August 
3, after the same manner as the first or discovery voy­
age was commenced ; but when the sailors spread their 
canvas it was found that there was no breeze, and one 
of the gunboats was then employed to tow her toward 
the ocean. The Spanish vessels followed, and every 
foreign ship saluted with cannon as the Santa Maria 
passed. The war ships of foreign nations sent to rep­
resent their governments in the celebration followed 
the Spanish vessels. The multitudes on shore cheered 
in unison with the roar of the artillery. For three 
hours the Santa Maria followed the route along which 
Columbus had been wafted by a favoring breeze, and 
was then towed back to Palos. Huelva, which is un­
dertaking the larger part of the celebration, was bright 
with flags and thronged with visitors from all parts of 
the world. Palos is hardly more than a memory of 
what it was in the days of Columbus. It was then the 
chief city of the region. It has since decayed, and is 
overshadowed by Huelva, the capital of the province. 
The convent of Santa Maria de la Rabida was also 
thro:lged with visitors. The convent buildings have 
been put in nearly the exact condition they were 400 
years ago, when Columbus was a guest there. The 
tower of the convent, which occupies a prominent site, 
was probably the last object on the mainland which 
Columbus saw as he sailed away. 

These jUbilations formed the starting point for a se­
ries of jetes, designed to occupy Huelva, Palos, and La 
Rabida during the whole of the months of August, 
September, and October, concluding with an Inter­
national Congress and the official celebrations, in 
which the Queen Regent, the Court, the Ministers, the 
Corps Diplomatique, and the provincial and foreign 
deputations were to take part. At Madrid, Granada, 
and Seville there were to be congresses, horse races, 
and bull fights, gala theatrical performances, historical 
cavalcades, and popular fairs, balls, receptions, and 
soire�s. Nothing has been spared to mark with be­
coming pomp the role played by Spain in the discovery 
of the New World. 

The Santa Maria of 1892 is in every respect, and in 
the minutest detail, a reproduction of its analogue of 
1492, as it is pictured to us in the diary of the illus­
trious navigator. It has the same old-fashioned shape, 
the same primitive masts, rigging, and sails, even the 
same armament of falconets and mortars, halberds 
and arquebuses. The cabin of the commander is fur­
nished in the style of the fifteenth century and its 
table is littered with maps, documents, and nautical 
instruments of the period. Finally, its mastheads are 
decorated with the royal standards of Castile and 
Leon, in 6Kact imitation of the flags which Columbus 
planted in the New World on October 12, 1492. The 
vessel is manned by an excellent crew, obtained from 
among the fishermen and sailors of Cadiz and San 
Fernando, and placed under the orders of a detach­
ment of officers of the Royal Navy. They are 11,11 in 
the highest spirits and confident that they will be able 
to conduct this vessel of 240 tons safely to New York 
next year, when the great celebrations are to take 
place here. Prelimiitary to that occasion it is designed 
that the Santa Maria will be accompanied across the 
ocean by a Pinta and Nina, also constructed in imita­
tion of the two smaller caravels which formed Colum­
bus' escort four hundred years ago. And these in 
their turn will be watched over by a modern Spanish 
squadron, which will act as a guard of honor and ren­
der them any assistance they may need, a provision 
whose necessity will readily be understood when we 
remember that the largest of the vessels had only 
about the dimensions of a good sized canal boat of the 
present day. 

World'8 Fair Items. 

Two immense search lights, which will be used to 
illumine the grounds next summer, have arrived at 
Chicago, and will probably be used for the dedicatory 
exercises. These great lamps weigh respectively 2, 200 
and 1, 300 pounds, with diameters of 4 and 3 feet. The 
larger one will be placed on the roof of the Manufac­
turet! Building, and will, it is said, light up the Van 
Buren Street station, seven miles away, with the in­
tervening space, The other will be mounted on the 
cupola of the Transportation Building, and will shed 
light on the Illinois Central tracks, to the south and 
west. A six foot lamp is to be put up next summer. 
These search lights are the largest in the world. 

!he fourteen principal buildings and their cost are : 
Transportation Building, 5 3-5 acres . . . . . . . . . . . . . . . . . . .  $370,000 
Horticultural Building, 5 7-10 acres . .  . • . . . . . • . • . • • . . . . .  325.000 
Mining Building, 5 3-5 acr.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  265,000 
Electricit.y BuH< : ing. 5 1-2 acre . . . . . . . . . . . . . . . . . . . . . . . .  401,000 
Machmery Hall, 9 3-5 acres . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1,285,000 
Admini8tration Building, 1 3-5 acres. . . . . . . . . . . . . . . . . . .  435,000 
Agricultural Building, 9 1-5 acres. . . . . . . . . .  . . . . . . . . . .  618.000 

Manufactures Buildiug. 30 1-2 acres . . . . . . . . . .  . . . . . ... . .  1,500,000 
Government BuiIdmg, 3 3-10 acree. .  • • . • • •  • • • • • • • • •  . . • • 400,000 
Fisheries Building. 1 2-5 acres . . . . . . . . . . . . . . . . . . . . . . . . .  224,000 
Battleship, 1-3 acre. . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  100,000 
Art Bullding, 4 4-5 acres . . . . . .  . .  . . . . .  . . . . . . . .  . .  . .  . .  . . . .  670,000 
Forestry Bnildmg, 2 1-2 acres . . . . . . . . . . . . . . . . . . . .. . . . . . 100.000 
Women's Building, 1 4·5 acres. .  . . . . . . . . . .  • . . . . . . . . . .  138,000 

Total. . . . .  . .  . . . . . . .  . .  . .  . . . .  . • . . .  . . . . . . . . . . . . . . . .  $6,831,000 

The Finance Committee have decided to recommend 
that $150,000 be appropriated to construct a special 
building for educational exhibits. It will afford 160,000 
square feet of space and be located east of the Fine 
Arts Building. This will relieve the tremendous pres­
sure for space in the Manufactures Building, to which 
the liberal arts display was previously assigned. 

Canada will exhibit a mammoth cheese made at the 
Dominion experimental station at Perth. It weighs 
over 22, 000 pounds, and contains the curd of a day's 
milk from 10, 000 cows. A gigantic oaken press was 
erected for the purpose of constructing the cheese, and 
200 tons of pressure was applied. The cbeese has 
already been pronounced perfect in texture, flavor, 
and color. It will be placed in the pyramid of Canadian 
dairy products at the World's Fair, and will afterward 
be cut up and sold in pound blocks, either in Chicago 
or in Great Britain. 

• t e ,  • 
Edl8on'8 Patent8 SU8tai ned by the trnlted State8 

CIrcuit Co urt of Appeal8. 

The United States Circuit Court of Appeals for the 
District of New York, Judge Wallace presiding and 
Judges Lacombe and Shipman sitting as associates, 
on October 4 handed down a decision affirming that of 
the Circuit Court in the action of the Edison Electric 
Light Company against the United States Electric 
Lighting Company. 

The decision of the Circuit Court in favor of the Edi­
son held, in effect, that the incandescent lamps manu­
factured and put upon the market by the United States 
and cognate companies were infringements of the Edi­
son patents. The practical effect of the affirmation by 
the Appellate Court of Judge Wallace's decision is to 
give a monopoly of the manufacture of the incande­
scent bulbs to the Edison Company, and also confer 
upon it the right to claim an accounting and damages 
for infringements from the defendant companies. The 
court finds that not only any known form of incande­
scent lamp, but probably also any possible form of in­
candescent lamp that can be manufactured, is an 
in fringement of the Edison patents, and that therefore 
no other competing company can make such lamps 
without license from the Edison company. 

The present production of incandescent lamps by 
the Edison Company is 80,000 a day. These lamps 
have been put forth in like volume by rival companies 
for several years past. When the action was begun 
the United States Company was allowed to go on 
manufacturin� the lamps pending a decision of the 
questions involved, by executing a bond to pay 
damages and account for their profits to the Edison 
Company in case the court should decide against 
them. In the interval between the inception of the 
action and the decision of the United States Circuit 
Court of Appeals, the work of assessing the damages 
has been going on before a master appointed by the 
court, and is not yet completed. 

Mr. Edison applied for a pateut for his lamp in 1879. 
The Edison patent has about three and a half years 

yet to run. 
The N. Y. Herald, in commenting on this decision 

says : 
" The decision of the United States Circuit Court, of 

Appeals in favor of the priority of the Edison incan­
descent lamp will be hailed with the greatest satisfac­
tion by the numerous fr:ends of the • Wizard of 
Menlo Park, ) apart from all consideration ofj the tech­
nical and legal questions involved. The decision 
means many millions of dollars to the Edison General 
Company, in which, we understand, the inventor still 
maintains a solid interest. 

" Hitherto Mr. Edison has not been so fortunate as 
he deserved to be .in his business ventures. His inven­
tion of a transmitter for the telephone was sold for 
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an annuity of $6,000, to be paid for a period of 
seventeen years. The day after he had concluded 
this bargain he was offered $500,000 in cash for the in­
vention. The quadruplex system, which revolution· 
ized telegraphy, was bought from Mr. Edison by the 
Western Union Company for $30,000. By it the West­
ern Union Company has been enabled to save a mil· 
lion dollars a year in wire. 

" The people of all lands owe this man a vast debt of 
gratitude, and will not, we believe, be slow to hail the 
decision of the court, which gives him back his own, 
with loud acclaim." 

• t e l . 
Steam on the Highway. 

Peter Chalmers. a farmer of Farmington, is a genius 
in his line. When anything new comes out be studies 

I to see whether it cannot be adapted to use on his 
farm. 

For one thing, he has applied helmet oil cups to 
greasing wagon wheels� He has a score of grain 
wagons, all of them supplied with these cups, and all 
of the wheels can be greased by means of them in ten 
or fifteen minutes-a job which would require an hour 
or more without them. 

All the plowing done on Chalmers' big ranch is done 
with a traction engine, and during the last plowinG' 
season he ran the engine day and night. having three 
shifts of men. A locomotive headlight was employed 
to illuminate the path ahead and another was used to 
throw light on the plows. 

Now the farmer is hauling wheat to town with his 
engine. He brought a load in recently and stored it 
at the Stockton Warehouse. There were nine wagons 
in the train, and each carried sixty-eight sacks of 
grain. Each sack weighs, on an average, 137 pounds, 
so each wagon load was 9, 316 pounds, and the aggre­
gate of all the wagon loads 83, 844, or nearly forty-two 
tons. 

The farmer has 30,000 sacks of wheat to haul, some 
of it belonging to neighbors. 

" Is it much cheaper to bring the wheat in this way 
than it would be to ship by rail ? "  asked a Mail re­
porter of Mr. Ohalmers. 

" Well," was the reply, " I  can't say positively that it 
is any cheaper at all, but I think it is. You see, this is 
only my third trip, and I haven't been able to cast up 
accounts yet. The wheat I'm bringing now comes 
from near Farmington, which is seventeen miles from 
Stockton, and it would cost $1. 10 a ton to get it here 
by rail. Some of the wheat I'm going to haul is 
farther away, and to transport it on the railroad would 
cost $1. 50 a ton. I don't think it will cost me a dollar 
a ton on the longest haul." 

•• Where does the saving come in ? "  
" Well, one has t o  load his wheat anyhow, and if he 

ships it by cars, he's got to unload and then load it on 
the cars. That requires men and time. This way all 
we've got to do is to load it in the field-the warehouse 
men do the rest. It requires only three men to take 
care of our train-an engineer, a fireman, and a man to 
look out for the wagons and see that they don't get 
• hot boxes.' The only expense of hauling, therefore, 
is the wages of the three men and the cost of the coal 
used." 

" But," said the reporter, " there's the interest on 
the money in the engine, which cost-" 

• •  Four thousand five hundred. " 
" And then there's repairs and the steady wear of 

the machine ; and you've got to have a lot of money 
invested in wagons. You would only need a couple of 
wagons to haul to the railroad, but this way yout'ne€ d 
a dozen." 

" Oh, I need the wagons and the engine on the farm. 
anyhow," was th e reply. 

In further conversation, Mr. Chalmers said it would 
not be feasible to haul grain as he is doing except on 
level and good roads. The only trouble he experienced 
was in crossing small bridges, which he had to brace 
up on the first trip. The tender carries water sufficient 
for only twelve hours' consumption, but water is 
pumped into it from watering troughs along the road. 

It might seem foolish to say that the wagons follow 
one another around corners in the same path, since as 
a matter of course they would do so, but people often 
ask the farmer what sort of gearing he puts on his 
wagons to make them follow the lead. 

The engine can haul the train at the rate of four 
miles and a half an hour, but to prevenu jolting the 
speed is regulated to about three miles an holI'.­
Stockton Mail. 

Profit8 of German Sugar Factorie8. 

Last year was, generally speaking, very favorable to 
the German sugar factories, as is shown by the follow­
ing details : The Cares sugar factory, In Dirschau, with 
a, joint stock capital of 600,000 marks, obtained a 
profit of 201, 788 marks, out of which a dividend of 10 
per cent was declared. The sugar factory at Radegast 
declared a dividend of 17 per cent, that at Wendersen 
20 per cent, that at Zuckendorf 22 Yz per cent, the 
sugar factories at Glazig and Korbisdorf each 12 per 
cent, that at Cam burg 31 per cent, and that at Gross­
Gerau 50 per cent (in the preceding year 42 per cent). 
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THE PROBABLY BEST AUTHENTICATED PICTURE OF city. This valve was built in Coxsackie, N. Y. , by the 

COLUMBUS. Kennedy Valve Mfg. Co. 
So many widely differing pictures of Columbus are The valve comprises a cast iron shell, within which 

dow being published and painted upon banners for the gate moves up and down or horizontally, accord­
display that we republish a portrait of the great navi- ing to the way the valve is set. In the case illustrated, 
gator which appeared in the SCIENTIFIC AMERICAN of the movement is horizontal. The shell is in sections, 
May 9, 1891, in regard to which Mr. Clement R. Mark- . with faced joints, and the parts are fastened with 
ham, the English geographer, sub-
mits some important particulars. 
In a most interesting and carefully 
prepared paper upon Columbus, 
which is reproduced in the Septem­
ber number of the Proceedings of 
the Royal Geographical Society, Mr. 
Markham amplifies the story of 
Columbus' life through the exhaus­
tive local researches he has made 
in Italy and Spain. He found the 
portrait of which this is a copy in a 
private house at Como, where it has 
been carefully treasured ever since 
it was placed there by Paulus J 0-
vius [Giovio], a contemporary of 
the great Genoese admiral. Mr. 
Markham says : 

" We gather some idea of the ad­
miral's personal appearance from 
the descriptions of Las Casas and 
Oviedo. He was a man of middle 
height, with courteous manners and 
noble bearing. His face was oval, 
with a pleasing expression, the nose 
aquiline, the eyes blue, and the 
complexion fair and inclined to 
ruddiness. The hair was red, 
though it became gray soon after 
he was thirty. Only one authentic 
portrait of Columbus is known to 
have been painted. The Italian his­
torian, Paulus Jovius, who was his 
contemporary, collected a gallery 
of portraits of worthies of his time 
at his villa on the Lake of Como. 
Among them was a portrait of the 
admiral. There is an early engrav­
ing from it and very indifferent 
copies in the Uffizi at Florence and 
at Madrid. But until quite recently 
I do not think that the original was 
known to exist. 

eral terms a disk, somewhat wedge-shaped, so as to fit 
between the valve faces. At its upper end, assuming 
the valve to be set upright, the gate is eight inches 
thick. At its lower end it is four and one-half inches 
thick. These dimensions refer to its outer ring or zone. 
The inner portions are hollowed or cored out, so that 
the center portion is only two and one-half inches 

thick. The ring or face of the 
gate, which abuts against the com­
position seat within the valve, is 
also made of composition. 

The gate is moved by a stem, 3� 
inches in diameter, passing through 
a stuffing box and provided with 
an external screw. This is attached 
by a transverse steel pin, 2� inches 
in diameter, to a pair of lugs on 
the gate. This allows a consider­
able amount of play to the gate; 
and avoids straining the stem. 
The nut which operates the screw 
is of composition. For the pack­
ing box, hemp packing is used. 
The cut shows the arrangement of 
gearing used to turn the nut. 

The valve was tested as to its 
tightness by a hydraulic pressure 
or head of two hundred pounds to 
the square inch. 

It weighs between eleven and 
twelve tons, and required a truck 
with three teams of horses to mov. 
it across the city from the river 
front, where it had been delivered 
by lighter. 

• •  II 
Fair Logs. 

" It, however, never left the 
family, and when the last Gin­
vio died it was inherited by her 
grandson, who is the present pos-

PORTRAIT OF COtUMBUS, lIY SEBASTIAN DEL PIOMBO. RECENTLY DISCOVERED AT 

Recently, says the Pacific Lum­
berman, the tug Rip Van Winkle 
towed down from Port Blakely to 
Tacoma the ten largest logs ever 
cut on Puget Sound for shipment 
in one consignment. The logs are 
to form part of the foundation of 
the State of Washington's World's 
Fair Building. All the logs are 
122 feet long. The largest one is 42 
inches square at the large end, the 
others being slightly smaller. This 
largest log contains about 1, 500 cu­
bic feet of timber, and weighs, com­
puting at 48 pounds per cubic foot, 
something over thirty tons. The 

sessor. I was so fortunate as to 
see it when I was at Como, and also to obtain a 
photograph of it. Here we have the head of a 
venerable man, with thin gray hair, the forehead 
high, the eyes pensive and rather melancholy. It 
was thus that he doubtless appeared during the period 
that he was in Spain after his return in chains 01' dur­
ing the last years of 
his life. " 

A FOUR-FOOT WATER 
VALVE. 

On January 1, 1893, 
the system of water 
supply and distribu­
tion within the lim­
its of the city of New 
York will comprise 
over 710 miles of 
water mains. These 
are of cast iron with 
calked lead joints. 
They vary in inter­
nal diameter from 6 
i n c h e s np to 48 
inches, the latter be­
ing the largest size 
of distribution main. 
In the year 1893 it is 
proposed to greatly 
extend this service 
and to lay twenty­
five additional miles 
of pipe. Part of this 
a m o u n t  represents · 
the substitution of 
new for old pipe ; a 
part represents en­
tirely new lines. 

COMO. 

bolts. Lead gaskets are introduced between the faces 
of the joint to supply packing. 

Within the shell are the valve seats. These are 
made of the best quality of composition metal , and 
slope toward each other like a reversed wedge. 

The gate which closes the valve opening is in gen-

aggregate weight of the ten tim­
bers is nearly three hundred tons. 

One of the most interesting things about the timbers 
is the manner in which they will be shipped to Chicago. 
It will req uire a train of thirty-five cars to ship them 
across the continent, and only air brake cars will be 
used. The thirty-five are at the Edison shops, where 
ten of them are being fitted with " bunks," or cross 

pieces, on which the 
ends of the timbers 
will rest. It will take 
seven cars to carry 
each two logs, whose 
weight will be borne 
entirely by the first 
a n d  l a s t  o f  t h e  
seven. 

This arrangement 
is necessary to allow 
the middle five cars 
to swing out from 
under t h e  timbers 
w h e n  r o u n d i n g  
curves, their only use 
being to connect the 
end cars. 

To load the timber 
on the cars a strong 
chute has been con­
structed at the end 
of the ocean dock. 
They will be hauled 
up out of the water 
by a Northern Pa­
cific locomotive, and 
kept straight in the 
chute d u r i n g  the 
qperation by means 
of a pile driver, to 
which t h e  i r water 
ends will be attached 
with chains. 

In the prese.IJ.t sYIS­
tem there are over 
9,000 fire hydrants 
and 7,300 stop cocks 
or valves. We illus­
trate one of the lat­
ter, taking as typical 
a valve inserted in a 
48 inch main in the 
upper part of the MAMMOTH VALVE FOR WATER MAIN, NEW YORK CITY. 

In aU 174 logs will 
be shipped for the 
foundation, and the 
o t h e  r construction 
material will include 
between 500,000 and 
600, 000 feet of lum­
per. 
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THE CANADIAN PLAN FOR UTILIZING THE POWER 

OF NIAGARA FALLS. 

In the SCIENTIFIC AMERICAN for March 5 last we 
rrave an illustrated article descriptive of the great tun­
nel works on the American side of the Niagara River 
at the falls, by which the gigantic water power is to be 
utilized. This remarkable work is now nearly com­
pleted and several new manufacturing establishments 
have located near the tunnel, from which power will 
be taken. 

While so much has been done on the American side, 
active steps have also been taken toward the utilization 
of the power of the great falls on the Canadian side. 
The Canadian Power Company was recently organized 
under charter granted by the Parliament of Ontario 
at its last session, with the following officers : Presi­
dent, Albert D. Shaw ; vice-president, Francis O. 
Stetson ; secretary and treasurer, William B. Ran­
kine. 

The valuable concession of the water power privileges 
011 the Canidian side of Niagara passed into the control 
of this new company, 60 per cent of whose stock is 
owned by the Cataract Construction Company, the 

J t itutific !lUtritau. 
proposed. This scheme involves a tunnel, but is very 
much simpler and radically different in many respects 
from that which is now being developed on the Ameri­
can side of the river. 

Our engraving gives a very excellent idea of the 
whole scheme. A tunnel is constructed directly 
under the river near the falls, and water is taken in 
from the river above by large vertical pipes, and after 
passing through the turbines is discharged through a 
Fhort canal out under the falls and thence into the 
river below. At the left hand corner of the �me 
illustration is seen a more detailed view of this tunnel. 
Some idea of its size can be gained by comparing its 
diameter with the height of the men seen in the fore­
ground. Large Ferranti dynamos, similar in construc­
tion to those now in use in the Ferranti station at Lon­
don, are to be directly driven by powerful Pelton 
water wheels. The size of these units has not been 
definitely decided upon, but they will doubtless be 
very large. The immense traveling cranes which are 
seen will be used in moving machinery to the differ­
ent parts of the tunnel 

Professor Forbes, of London, and the eminent engi-

247 
where the fabric is touched by the solution, the dye is 
discharged, or it might be modified, and a pattern or 
effect is produced on the piece. Where an irregular 
effect is required, the discharging agent is applied to the 
surface in the form of a spray or in splashes, and 
where a design or pattern capable of reproduction or 
repetition is desired, the use of one or more revolving 
rollers, carrying design surfaces in relief, is preferable, 
which surfaces apply the solution to the fabric as it is 
moved past the roller, and practically print the design. 
These surfaces are made and the roller adjusted so as 
not to press too heavily upon the pile. For example, 
they might be made of felt or other comparatively soft 
material, compound, or fabric, and be of a porous 
nature, so that they could be kept saturated with the 
solution from the interior of the cylinder or f,om any 
other suitable source. In some cases, when producing 
an irregular or splashed pattern, a roller might be em­
ployed, which would throw the solution upon the 
fabric in splashes of regular or irregular size, and ad­
justing means for increasing or diminishing the num­
ber and size of the splashes at pleasure might be 
provided. The strength of the discharging agent is 

THE CANA.DIAN PLAN FOR THE UTILIZATION OF NIAGARA FALLS. 

company which is now developing the tunnel scheme neer Ferranti have both given a great deal of study to 
on the American side. It will be seen that one corpora- the proposed works on the Canadian side of the falls. 
tion really controls all the water power privileges on Those in the best position to judge expect to see work 
both sides of the great cataract, and has at its com- commenced some time in the spring under the man­
manti a water power estimated at more than 3, ()()O, OOO agement of the ablest engineers in this country and 
horse power. abroad. 

It is the intention of the Canadian Power Company Of the complete ultimate success of both undertak­
to await further practical developments on the Ameri- ings there can be no question, and electricity will here 
can side before determining what the character of the play an important part in the solution of the great 
works shall be. It is proposed to make the Canadian problem of securing the economical transmission of 
side furnish the means for the transmission of power to large powers. We are indebted to the Electrical World 
Buffalo and other distant points. As is well known, for our illustration and the above particulars. 
the possibilities on the Canadian side within the limits • ' .  • 
of Queen Victoria and Niagara Falls parks, where the Orname nting Piled Fabrics. 

company has exclusive rights, are very great for the This relates to ornamenting cut pile fabrics, as vel­
development of cheap electric power. A tunnel of less vets, velveteens, corduroys and such fabrics as cannot 
than 800 feet in length would furnish ample outlet for conveniently be ornamented by the ordinary process 
an intake that wonld develop hundreds of thousands of printing. In preparing the fabrics for treatment, 
of horse power, and all the necessary works could be I they are dyed with colors that are susceptible of being 
constructed at a very low cost compared with the ex- discharged or modified by the action of certain dis­
tensive operations on the American side. charging or modifying agents which are afterward 

Several plans for utilizing the water power on the applied. To produce the required pattern upon the 
Canadian side have been suggested by different emi- dyed fabric, a solution of chloride of lime or ordinary 
nent engineers, and the accompanying illustrations bleaching liquor is applied at the required places to 
represent one of the most original and interesting yet the surface of the dyed fabric. The result is that, 

varied to suit the nature of the dye in the fabric. In 
some cases, coloring matter may be added to the dis­
charging solution, so as to color the portions of the 
fabric affected by thfl solution; and to prevent blurring 
or spreading of th" discharging or modifying agent, 
heat is employed in some suitable manner, so as to 
rapidly dry off the solution or fix the colors. 

.. 1 0 ,  .. 
Curious Foundation!!. 

The Railway Review tells of a novel method of lay­
ing foundations in swampy soil recently employed by 
an American engineu. The building to be supported 
was a low wooden one which it was proposed to use 
for the storage of machinery. Casks were set in holes 
in the ground along the line of posts and were filled to 
the depth of about one foot with iron tnrnings. The 
posts were placed in the casks, which were then filled 
with iron turnings compactly rammed in place. A so­
lution of salt and water was slowly poured over the 
turnings, under the action of which they solidified into 
a hard mass. The heat of the oxidation of the iron was 
so great that the posts were charred. This also served 
to act as a preservative, and to that extent the iron 
turnings are probably superior to concrete under·simi­
lar conditions. 
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®o��e9ponihm�e . 1 where a good view of the king of the mountains may comfortably, and the effect of the illumination on the 
be had. Access to the mountains is .xtremely easy, hotel is quite marked. The time on a watch is easily 
the Concord and Montreal Railroad from Boston being told and type as large as the heading of this article 

Molecular Motion. the most popular route, as the line runs through read with ease. On white surfaces such as the front of 
To the Editor of the Scientific American : country abounding in fine scenery, and takes the trav- the hotel a curious shimmering effect is produced, 

In an article copied into the SCIENTIFIC AMERICAN eler to the very base of the mountain where the Mount and small dark patches seem to float constantly over 
SUPPLEMENT of September 3, on " A Theory of 111umi- i Washington Railroad begins. Besides affording a the surface, produced perhaps by the magnified effect 
nation, " the writer says that " scientists are somewhat vast amount of interest and amusement to the moun- of minute particles of vapor in the atmosphere, or by 
off the track as regards certain minor points, such as tain summer visitor, the search light, poised at this ex- some other phenomenon not yet accounted for. The 
the illumination of opaque bodies." In explaining his , treme elevation, is of scientific interest. signaling is accomplished by a metal damper in the 
theory of illumination he remarks : I A tower has been erected on the very highest point inside of the projector which can be lowered between 

I I  Go to your room at night, when all is dark, and you of the mountain, 27 feet square' at the base, 50 feet the arc and the lens by a lever extending to the out­
see nothing whatever, for the composing atoms of each high, and tapers to 14 feet square at the top. It is side, and by means of which flashes of short or long 
object in that room are in comparative rest. But now built of eight 9 inch spruce timbers reaching from duration can be effected. At Maplewood, on the night 
light the gas. Immediately vibration is set agoing by the foundation to the top, each of the floors being sup- when the writer was present, several signals were 
the combustion, and, passing on, it agitates the atoms ported on similar timbers, and the whole tied together given and readily interpreted. Before spelling out the 
of every object present. by iron straps and bolted, and the framework chained words, ten short flashes were given to attract atten-

" You now look at matter made visible, . not by re- i down to the rocks on the mountain top. The tion, and then came a series of long and short flashes, 
flected rays, as commonly supposed, but by hght waves whole building was theu covered by heavy planking spelling out the words of the famous message which 
of their own creation, caused by the imparted energy. and clapboarded on the outside; but, even with this will go down to all posterity as being the first tele­
A luminous body is the source of etheric light waves, protection, so severe are the wind and rain storms, graphic message ever sent by the Morse telegraph : 
while an opaque substance is made visible by the pres· the moisture penetrates the building and makes the I I  What hath God wrought I" After each word, the 
ence of a luminous one. condition of operating a dynamo extremely severe, the beam of light is moved up and down, and at the 

" The rays of the sun reach the side of the moon visi- armature after a great storm being frequently satu- conclusion of the sentence a circular sweep of the beam 
ble to us, creating among the atoms of that body a rated with moisture. The first floor of the to wer con- shows that the message is concluded. A few minutes 
violent agitation. When they strike, their office is ful- tains engine, boiler, dynamo and switchboard, the later the words : " Maplewood Hotel, good night, " 
filled; their motion has been checked, and they cease whole steam plant having been furnished by J. A. came flashing through the air, and one felt as if on 
to be. But now the commotion of the moon's particles Grant & Co., of Boston. It consists at present of a 30 personal terms of friendship with the friendly beam 
imparts its energy to the surrounding ether and thence horse power vertical tubular boiler manufactured by shedding its pure light over the intervening miles of 
to us, giving us the delightful evenings of full moon." the Erie City Iron Works, of Erie, Pa., which works rocky glen and wooded hillside. At Fabyan's, eight 

I cannot agree with the writer of the above, that at a pressure of 80 pounds. The engine will eventually miles from the top of the mountain, ordinary type can 
matter iEl not made visible by reflected waves of the be a 25 horse power McIntosh & Seymour high pressure easily be read, and at Mr. Milliken's Glen House, which 
ether, but by light waves of its own creation, caused engine, as it is expected that current will be furnished is only five miles away by air line, the light makes the 
by imparted energy from some luminous body. If our for lighting the Summit Hotel, but at present a 15 grounds as light as day. Standing alongside of the 
moon were a perfect sphere and absolutely smooth, we horse power Armington & Sims engine is used. Raiu- projector on the top of the tower at night, the sight is 
could see it only as a point of light, in the angle equal water is used for the boiler, and it is fed through a also a very grand one, and a beautiful view of the 
to the angle of incidence. A perfectly smooth moon, National heater by means of a small Worthington beam of light can be had. 
however, would b<: impossible, even if composed of pump, which lifts the water from a tank 10 feet below. When the projector is turned in the direction of any 
glass, because all matter consists of atoms and mole- In dry weather the water is brought up in tanks by of the portions of the mountain from one-half to one 
cules, and the ultimate particles have certain dimen- one of the Mount Washington railroad locomotives, mile away, the effect is very pretty, as it makes a 
sions. filled from the watering tanks on the side of the moun- round circle of light, and shows up any particular 

Foliage on the banks of placid water appears to be tain . . The dynamo is of the Thomson-Houston spheri- object even more distinctly than by daylight. It is' a 
inverted in the depths below when seen from the oppo- cal armature type, compounded and capable of giving great source of pleasure to the visitors and they never 
site side. As the light which impinges upon the trees 75 volts and 1 10 amperes. In spite of the severe con- seem to tire of watching the different effects produced. 
is scattered in all directions, we receive those rays ditions owing to the extreme dampness, it has given That it is a great attraction in the mountains is amply 
which bound to us from the surface of the water, and every satisfaction, and has run without a hitch from proved by the fact that in small places where the lights 
get the picture in the direction of the reflected rays. the flrst. The switchboard is of the skeleton type, of the village cannot be seen by the naked eye from 
What is sometimes erroneously called the shadow of made of wood, and contains ammeter, voltmeter, a the mountain top, large bonfires are nightly kindled 
ships and foliage in marine pictures is not caused by double pole single throw 120 ampere switch for the in the hopes that the ray of light will be turned in 
what is supposed to be the partial absence of light, but main search light circ11it and two 10 ampere switches their direction. Many letters and telegrams are also 
by its reflection. for the 18 incandescent lights distributed on the dif- received daily with " special requests for the search 

St. Helena is one of the numerous islands of the St. ferent floors of the tower. These lamps are on two cir- light, " and letters from many eminent men within a 
Lawrence River. It is here where I have been very cuits, one for the upper floors and one for the engine radius of 100 miles have been received stating that the 
much interested the present season in watching the room. 'Fuse blocks and lightning arresters are also light had been seen and asking for further experiments 
play of light upon the water. I have noticed the broad mounted on the switchboard, so as to prevent any in their particular directions. 
band of reflected light of the moon when it appeared chance of accident. In the engine room and protrud- As to the distance from which the light has been 
to dance upon the ripples in the warm summer breeze, ing through the floor may be seen the top of the high- seen, it is a little difficult to get accurate figures. At 
and I have seen the narrow line of reflected light from est point of the mountain. In the center of the room a I Portland, which is 85 miles away, the beam of light 
the planet Mars. In the direction of the setting sun, red incandescent lamp burning in a vase filled with has been distinctly seen, and actual telegraphic con­
when the clouds have a red and golden tint, these col- water serves to mark the position of the copper bol� versation held with the operator on the mountain, the 
ors are reflected upon, the water. At night the river inserted in the rock, which formed one of the station search light flashing out a message, and the telegraphic 
course can be discerned by the light from the sky. marks set by the Geodetic and Coast Survey during operator at Portland repeating it by ordinary tele-

Sound is reflected as well as light. While light waves their operations now completed. The second and graph back to the mountain. Many towns 100 miles 
are somewhat similar to the waves of water, sound third floors of the tower are used as storerooms, the away have reported seeing it, and one report states 
waves are produced by a to-and-fro movement of the fourth as the lower observation room, and the fifth as that it was seen on one occasion at Pigeon Cove, Cape 
air in concentric layers from the source of disturbance. the general observation and controlling room. In this Ann, on the coast of Massachusetts, a distance of 116 
The echo, or reflection of sound, is beautifully illus- room is the controlling stand, on which is mounted a miles. 'Recently the New England district of the 
trated on the Canadian side of the river, near the standard Weston voltmeter and ammeter, resistance Weather Bureau has instructed Mr. Rogers to make 
" Lost Channel." As the steamer passes along the per- coils and various �witches for operating the light and experiments on weather signaling, and for the past 
pendicular rocks of the Laurentian range, the " toots, " the motor in the base of the search light by which three weeks weather signals have been shown at eight 
as they strike the shore, bound back to the boat, and the projector can be turned round in any direction, o'clock every evening to the surrounding districts, a 
we get a distinct repetition of the original sound. and the elevation altered at will. On the roof of the combination of long and short flashes signifying fine 

Molecular motion is inherent in all matter. No atom tower, open to the atmosphere, is situated the search or rainy weather, according to the reports from the 
is at rest. As the undulations of the ether from the light, which was manufactured by the General Elec- bureau. These signals have been seen and read at 
sun strike upon the surface of the earth they shake its tric Company. The light is inclosed in a projector of Exeter, N. H., a town about 100 miles from Mount 
atoms and molecules, and this motion is what gives it 30 inches diameter, the largest ever made in America, Washington, and are giving general satisfaction to the 
warmth. A portion of the waves are quenched in doing and is of 100,000 candle power nom., the actual candle ' surrounding countryside.-A. C. Shaw, in the Elec­
work, while the remainder are reflected. In this mode power of the lamp without the reflector being 20, 000. trical Engineer. 
of absorption and reflection we have all the beautiful Hardtmuth c&.rbons, made specially for this work in -----_.�' ... H'_ .. __ ----

colors in nature. I cannot undestand that light of its Vienna, Austria, are used in the lamp, measuring 1� Only Man Ever Killed by a Meteor. 

own creation can come from any other source than in- inches diameter for the positive and 1 inch for the ne- To the writer's certain knowledge there is but one 
tensely heated bodies. The sympathetic agitation of gative, the positive carbon being cored. The reflector case on record where a hMman being has been killed 
the molecules of opaque ·bodies is not competent to pro- consists of a Mangin lens with 14M inch focal point, by an aerolite or fall of meteoric stone. The. fatality 
duce this phenomenon. H. C. STILLMAN. made in Paris by a secret process, by which the quick- mentioned occurred in Whetstone Township, Ora wford 

Island St. Helena, St. Lawrence Park, N. Y., silver on the back of the reflector can withstand the County, 0. , in 1875, and is recorded in the Bucyrus 
September 13, 1892. extreme heat of the arc. The lamp when operating Journal as follows : 

--- requires 45 volts and about 90 amperes, the voltage "As David Misenthaler, the famous stockman of 
The Monnt 'Washington Search Lll{ht. of the dynamo being reduced by resistances on the Whetstone Township, was driving his cows to the barn 

The top of a mountain 6, 300 feet above sea level floor below. about daylight this morning he was struck by an aero-

seems at first sight a curious location at which to in- Viewed from any of the well known summer resorts lite and instantly killed. . . . It appears as if the 

stall an electric search light, and it will be admitted in the vicinity the effect is very fine, and it is astonish- stone had come down from a direction a little west of 

that few men would ever have conceived the idea of ing to note the interest shown in the light by the visi- south, striking the man just under or on the right 

making the experiment. To Mr. L. H. Rogers must tors to these hotels, who gather in knots on the vt'ran- shoulder, passing obliquely through him from the right 

be attributed the honor of first suggesting that a das and discuss the all-absorbing topic of " search shoulder to just above the left hip, burying the greater 

search light would be an attraction on the top,of Mount lights " and endeavor to read the messages signaled to portion of his body under itself in the soft earth. The 

Washington, and that it could be operated success- them, by means of a code which has been distributed stone is about the size of a w�den w�ter �ucke�, and 

fully. Mount Washington, as is well known, is the in thousands all over that section of the country. At I ap�ears to be composed of PYrItes of lr

. 

on. -Phtladel­

highest mountain in the States east of the Rockies Maplewood, for instance, where the writer recently phw Press . 

. and north of the Carolinas, and belongs to the White stood on one beautiful clear night 20 miles from the 

I 
[The item quoted by our contemporary the Press 

Mountain range in New Hampshire. Large numbers top of the mountain by air line, the light was " turned was a canard. It was published at the time stated in 
of people visit these mountains every summer, and on " the hotel for about 20 minutes, and signals were · the Bucyrus Jou'rnal, and was manufa�tured by one 
beautiful little towns and large hotels nestle in the read with the greatest ease and precision. At that I of I he reporters of that paper. No such occurrence 
surrounding valleys, most of them, bema situated I distanOQ the �ht iii almolit too b�ht to bo lookod at took plaoe.-E». S. A.} 
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'.I'he Chicago .. Ne"W Drainage Canal. lake unpolluted by the drainage of a great city. The insoluble lake which colors the fibers of the cloth with 

August saw the actual beginning of one of the result will be most important, not only to the sanitary a more or less insoluble and fast color. This at once 
largest engineering schemes in the country. For many condition of the city, but will be the means of adding removes any danger in the wearing of the material. 
years Chicago has had spasmodic attacks of realizing not a little to its beauty, so far as its water surround- As a matter of fact, arsenic colors contain a consider-
that her sewerage system was inadequate to her needs. ings are concerned.-Amer. Architect. able excess of alumina, and this is a preventive against 
After each fresh attack improvements have been plan- _ ' .  I .. the possible presence of uncombined arsenic. In ex-
ned and executed, which, however, were only of a tem- AN INTERESTING TOY. tract alizarine colors, the soluble arseniate of alumina 
porary nature, owing to the ever-increasing size of the We give engravings of a toy bugle provided with an is sometimes added to brighten the colors, but; on 
city. At present, with every severe storm the sewers air chamber divided into two compartments, in one of steaming, the insoluble compound is obtained. When 
are flushed out into the river, and with any heavy fall which is placed a disk having a series of radial slots used properly, there is no harm in the use of this drug, 
of rain a few miles back in the country the low river covered by reeds. In the partition is an aperture and the cry which, no doubt, has been the cause of a 
valleys are flooded and the waters come rushing down through which air passing through the reeds can find decline in some classes of prints has originated from 
into the South Branch of the river, driving all its dan- its way into the rear chamber. In this chamber, on experiments on a small scale and conducted on 
gerous pollution into Lake Michigan. Pumping works the prolongation of the axis of the reed disk, is placed false premises. 
have from time to time been established to induce Colors.-Auramine is a coloring matter which 
the beautiful Chicago River to change its nature, �--I-- gives a very pure shade of yellow, whether dyed 
and, unlike most rivers, be able to flow two ways. 

4- ; . i on yarn or printed on calico ; for yarn, chrome 
These pumps are no longer powerful enough, and /; . S ::.- yellow is, however, cheaper and more readily pro-
for the last five years there has existed a drainage duced. Auramine has all the advantages of aniline 
commission whose history is more stormy than lIT yellows without their deficiencies, as it is moder-
that of the Guelphs and Ghibellines, but which ately fast to soap and light. If dyed by means of 
has now either killed off its most belligerent alumina, a good green shade is obtained, but it is 
members, has lost its fighting blood, or at least loose ; when fixed with sumac and tin, or tannic 
appears to be devoting itself in a somewhat more acid and tartar fustic, a most beautiful shade of 
energetic manner to drainage and less to lively dis- pure maize yellow is obtained. The more tannic 
cussions of a somewhat political character. The acid employed-up to the limit of 12 ounces good 
present scheme is to create a channel from Lake tannic acid to 3 ounces am·amine-the faster 
Michigan, at Chicago, for a distance of forty miles will be the yellow obtained, but it must be ob-
to J oUet. The route of this channel will lie chiefly served that the color is not so bright as when less 
through the valley of the Des Plaines. Starting tannic is used, because the brown dulls the yellow. 
from one of the southwest " tributaries " of the The same must be understood with aqual force 
Chicago River, it will, in its westward course, as to the use of auramine in printing, where a fine 
utilize the Illinois and Michigan canal, create new color can be obtained by fixing the auramine with 
cuts, and finally settle itself into the bed of the 12 ounces per gallon of pure tannic acid and from 
Des Plaines, widened and deepened to suit its 3 to 4 ounces auramine ; this will stand strong 
needs. In time the current will reach the Illinois soaping, but not so well as berry yellow. Auramine 
River, and by this waterway will eventually gain is, at present, largely adopted in many styles, 
and mingle with the floods of the Mississippi. HORN WITH REMOVABLE REEDS. as it is much less difficult and a more regular 
The one saving feature of the scheme for the color to work than the berry yellow, and it will 
counties adjacent to Cook County, and in fact for part a ratchet wheel, and on the same axis is pivoted a lever work well with many aniline colors. A yellow shade 
of that same county itself, lies in the fact that the land which extends through a slot in the casing. The lever of green is got from it, and aniline crystal green. To 
surrounding the lake is considerably higher than that carries a spring pawl, which acts upon the ratchet detect it on the fiber, the following tests are reliable : 
several miles back in the country, and consequently ! wheel. An induction pipe communicates with the Caustic soda turns the color white very rapidly; dilute 
sufficient fall can be secured in the channel to obtain chamber in which the reeds are located, and an educ- hydrochloric, same result. It can be readily ascer­
for it a large volume of water from Lake Michigan. tion pipe with a flaring end is connected with the tained whether the color is fixed with tannic acid or 
'l'hat the towns along the route of this channel, into chamber containing the ratchet. The disk is revolved alumina by boiling a piece of the cloth in a dilute 
which Chicago intends to pour aU of her liquid and by vibrating the lever, causing the pawl to engage the solution of chloride of iron. Blackness will show 
semi-liquid filth, should have for an hour entertained I teeth of the ratchet wheel in succession. By means of tannic acid. A very fine shade of yellow, possel'sed of 
the idea of permitting such an enterprise seems incom- this movement, a step-by-step motion is given to the extraordinary fastness, in fact, the fastest artificial 
prehensible. Such, however, in the main is the idea of I disk which brings the reeds in regular succession color as yet discovered, is chrysamine, used very much 
the present great drainage undertaking of Chicago. opposite the opening in the partition, so that one in dyeing, rarely in printing. It is not materially 
There is talk of eventually constructing the channel l after another of the notes of the music represent- affected by acids, soap, or alkalies, and even caustic 
so as to make it navigable for large vessels, thus mak- ed by the different reeds are produced and the tune soda, light, air, rubbing, or chemic have little effect, 
ing Chicago, as well as the smaller towns along its is played. At the end of the tune there is a blank except that alkalies turn it to an orange shade, while 
course, in a degree, seaports, giving them direct con- space, which prevents any sound being made, and this acids will restore it to a pure yellow, with a slight 
nection with the Atlantic. notifies the player to stop, unless he wishes to repeat tendency toward light green. The present prevailing 

The law requires that the channel must be two hun- the tune_ features in some print dress goods of pale yellows and 
dred feet wide at the surface, one hundred and eighty In Figs. 4 and 5 is shown a disk carrying removable buffs, as well as in cotton hosiery and laces, are pro­
feet wide at the bottom, with a depth of water of reeds, which admit of changing the tune by simply duced by chrysamine, or mixtures of it, with benzo­
eighteen feet. The flow of water must be at the mini- drawing out one set of reeds and inserting another set. purpurine and other azo colol"s. In dyeing, the shade 
mum rate of three miles an hour. These conditions The construction of the reeds is shown in Fig. 6, while is obtained at one bath and without a mordant opera­
are required, not because of any question of navigation, the arrangement of the lever, ratchet wheel, disk and tion, etc. , necessary in other dyes, and which are so 
but that the sewerage may be sufficiently diluted to apertures in the central partition is clearly shown in I injurious to the fiber of fine cotton lace goods. The 
render it harmless and in- reason the use of this dye 
offensive. Experience and 1 2 3 is so much restricted is 
experiments in v a  r i o  u s that a deep shade of yellow 
countries have shown that cannot be obtained so fal". 
twenty thousand cubic 
feet of water a minute is 
the least amount that, by 
diluting, can render harm­
less the sewage from a city 
of one hundred thousand 
population. The plans will 
contemplate the possibility 
of the growth of the city 
during the next thirty 
years up to the number of 
three millions in popu­
lation ; and, consequently, 
the channel will provide 
for a possible flow of six 
hundred thousand feet, or 
three times the original 
e s t i m a t e. Not all the 
water sufficient to dilute 
the sewage can be carried 
through the South Branch, 
and another channel from the lake will have to be 
created, to enter the main channel at a point fartber 
west. As consent to carry the drainage canal through 
the west-lying towns has been obtained from the in­
habitants, conditional upon the amount of pure water 
brought into the channel, and this permission would be 
canceled if any lack of the fresh water supply arises, it 
appears probable tbat the req uirements will be fulfilled. 
Though this sketch of the plan contains the chief ele­
ments embodied in the scheme, there are many minor 
details yet to be arranged. The ceremony of breaking 
ground for the main cbannel has already taken place, 
accompanied by the usual amount of flourish. When 
this great undertaking is finally completed, Chicago 
will have a. system of draina�e to be proud of, with a. 

DETAILS OF THE MUSICAL HORN. 

Fig. 4. A person who is not a musician may play 
upon this instrument as well as the best player. 

• • • • • 
Cotton Manufacture. 

Arsenic in Prints.-A large proportion of prints 
contains small quantities of arsenic-so small, in fact, 
that there is not the slightest cause for alarm. Many 
of the anilines, such as ceruleine blue, aniline greens, 
etc. , and many of the vegetable colors, are fixed on 
calico by printing the color with a salt of alumina and 
a solution of white arsenic in glycerine, or in a borax 
solution. The reaction that takes place on steaming 
the goods is a double compound of arsenic, alumina, 
and coloring matter or, briefly, double arseniate of 
alumina and. dye. Thill oompoulla. <lonstitutes the 

It is, however, found use­
ful for buffs, and every 
delicate shade of pale  yel­
low, salmon, etc. ; it is not 
readily s o l u b I e  in cold 
water, but dissolves freely 
in hot, and is still more 
soluble when in boiling 
water with a small atom of 
caustic soda. There is lit­
tle doubt that this is the 
yellow of the future, when 
science unfolds nature's 
mystery. 

• • •  
Metallic '.I'ung"ten. 

Dr. Martin Krieg, of 
Magdeburg, prepares pure 
metallic tungsten in the 
following m a n n e r : The 
finely ground t u n g s t e n  

mineral is made into a porous mass with fine car-
bon and tar or pitch. This mass is placed in the 
voltaiC arc of the Jablochkoff system and chlorine 
introduced through the hollow candles. The can­
dles can be made to furnish the chlorine by add­
ing chloride of lime and silica to the material from 
whi('h they are made. In either case chloride of 
tungsten is produced together with chloride of other 
metals. 

If these chlorides be boiled in concentrated hydro­
chloric acid, oxide of tungsten is thrown down ; the 
other chlorides are dissolved. The oxide is separated 
by decantation and washed. This oxide, mixed with 
carbon, can be easily reduced in the voltaic arc in an 
atmoilphere of neutral gas. 
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BECENTLY PATENTED INVENTIONS. 

Hallway Appliances. 

CAR COUPLING.-Eugene Geant, Fort 
Logan, Col. On the l aterally-swinging longitudinally­
yieldmg drawhead provided by this invention is 
pivoted a clasp having an eye and depending fiarlng 
sides, the prongs of the clasp when it swings down­
ward locking tbe coupled drawbars, the outer end 01 
each of wbicb has a rounded-off end and an inclined 
shoulder adapted to engage a similar shoulder on the 
opposite drawhar. The device permit. au easy coup­
l ing and uucoupl ing without the operat.or passing be­
tween the cars, and each head Is adapted to receive an 
ordinary coupling link to be coupled with a car having 
tbe ordinary l ink and pin coupling. 

I operator may replace fiulshed counters, while others 
are being operated on by the cutters, the work holder 
being automatically raised at the proper moment to 
move the work out of contact wit,h the cutters, while 
there is also a novel arrangement of rotary cutters 
wbich are automatically caused to traverse the couu ters 
prestnted by the work holder and returued for the 
next cutung movemeut. 

space above at the top for one load of coal, preventing 
coal from becoming broken when dumped into the 
cbute by prOVIding that it may fall only a short dis­
tance. Any of the doors In the cbute may be readily 
opened from the dumping platform. 

SIGNAL AND STAND.-George T. Brown, 
SedRlia, Mo. Tb ls is an Improved device for carrying 
signal fiags on the front part of a locomotive. It con­
sists of a cyl indrical col umn containing several tubular 
chambers, and with an ou tside oocket at its base, the 
flags of d i ff"rent colors, rolled on their staffs, being 
kept in the chambers, for which there Is a removabl e 
cap piece, having also an outside socket. The latter 
sccket and t be one in the base form supports for the 
staff of the fiag being displayed. 

Mechanical Appliances. 

ELECTRIC MOTOR.-William M. Dress­
kell, Brainerd, Minn. This motor may be operated by 
an alternating or direct current, the sections of the 
commutator being readily removed 'and replaced with­
out disarranging the adjustments of the machine. A 
mult ipolar field maEnet is formed of laminated circular 
segments held in position by clamping rings and bolts, 
the multipolar armature having a less n umber of poles 
than tbe field magnet, while the commutator is formed 
of a series of disks with theIr contact surfaces ar­
ranged with reference to the poles of the armature, to 
reverse tbe polarity of the armature as many times 
d uring its revolution as there are field magnet poles. 
A simple and etllcient switch is provided tor reversing 
the current in the 1iel d magnet. 

WATER MOTOR.-William E. Seelye, 
Brainerd, M inD.  This wbeel has an outer rim dIvided 
into a number of corved buckets, having their larger 
openings Inward , from which direction the water en· 
ters, the di scharge being through the outer or smal ler 
ends, the force of the water being applied near the cir­
cumference of the wheel. Means are provided for 
delivering the water iu soltd column. to the wheel 
buckets, and the in vention Includes a peculiar form of 
Kate which enables .the motor to be easily and nicely 
controlled. 

FLUME GATE.-Stephen M. Irvin, San 
Bernardino, Cal. This IS a gate of simple and durable 
construction, arranged to prevent leakage and to permit 
of conveniently cleaning the fiume in case the latter is 
clogged with sand. The improvement consists of a 
cap adapted to close an opemng in the bottom or side 
of the llume, a spring lever connected with the cap 
being pivoted ou the fiume and at all times pressing 
the cap securely In position to prevent leakage. The 
cap Is moved to the side of the opening to clean the 
fiume. 

CHAIN WRENCH.-William H. Brock, 
Brooklyri, N. Y. This wrench has a convexed shoe 
and a concave pipe-receiving depression In the rear of 
and adjacent to the shoe, there being a chain pivotally 
connected with the wrench body at tbe rear end of Ihe 
depression, which extends transversely of the wrench 
('ompletely from side to side and of a length to accom­
modate the pipe andlcause the latter to tighten the chain 
when the pipe is  brought from the concaved depression 
to the forward position on the convexed shoe. The 
wrench Is strong and light, may be cheaply produced, 
and possesses practical advantages In beln� narrower 
than such wrenches usually are, while having the 
strength of a broader tool. 

COUNTERBALANCING COLLAR. - Wat­
SOll 'f. Webb, Salt Lake City, Utah Ter. This is an 
improvement on a former patented invention of the 
same inventor, relating to combined eccentric counter­
balancing collars and shaper guard., and Is especially 
adapted to counterbalance the cutters or: tbe spindles 
of wood-working and other machines. The collar is 
secured on the cutte",spindle, and a series of weights 
is held adjustably on the collar, l ighter or heavier 
weights being used to compensate

" 
for the Increased or 

decreased weight of the cutters on the head. 

ROTARY MACHINE REVERSING MECH­
ANIsM.-John G. Johnson, Chester, Pa. This Invention 
Is distinctive in the fact that the driving motion i. ·al­
waye taken from one or tbe other of two loose pulleys 
on opposite sides of an idle pulley fixed on Its shaft. 
Only a single belt is req uired, and In driving either one 
of the loose pulleys i t  is made to lap partly over on the 
middle or idle pulley, so that only a small range of 
movement Is required for shlftlDg. The improvement Is  
designed more particularly for imparting an alternately 
reversed rotation to the revolving shaft of steam wash­
ing machiues. 

PULP GRINDING MACHINE FEED. ­
Albert H. Lefeb�re, Watertown, N. Y. This is a hy­
draulic feed for wood-pulp grinding machines for 
making paper pulp from wood blocks, and Is· arranged 
to quickly return the follower after the wood block is 
ground u p, the machine being very simple and durable 
In construction and designed to be very effective in 
operation. A cylinder I. adapted to be connected at 
one end alternately with a water supply and an over­
fiow, a piston carrying the follower sliding in  the cylln. 
der, while & spring presses on the piston opposite the 

. inlet to the cylinder. All packing and stutllng boxes, 
etc., are dispensed with, and a quick discharge of the 
water in the cylinder takes places iby the action of the 
spring on the piston. 

A MACHINE TO TREAT LEAF To-
DACco.-Charles A, Snyder, Danville, Va. 'l'his is a 
machine for treatlna: the tobacco preparatory to its 
manufacture into plug, fine-cut, smoking tobacco, 
wrappers, etc. The tobacco is first subjected to and 
thoroughly dusted In an air batb,  then treated with 
the desired preparations and solutions, admitted by 
valves in nicely regulated quantities, and arterward 
dried, the tobacco passing by gravity through the mao 
chine. Near the discharge end of the macbine is a 
pipe adapted to discharge dry or powdered fiavoring 
onto the tobacco. 

Agricultural. 
HAND BINDER.-Arthur Morris, Rocke­

feller, Ill. The guide plate, held In the left hand, has a 
recess at its forward end and a clamping device, while 
a gri pping implement of pincher-like pattern is carried 
in the right haud , havingspring-pressed handles pivot­
ally connected and concentrically curved beaks at one 
end of the handles. The implement is provided with 
a cutting blade which doc8 not intertere with the 
movement of the handles or beaks. The device affords 
a ready meaus for quickly tying sheave. of 

·
graln and 

securely knotting the cord. 

BROODER.-Charles E. Watkins, Har­
vard, Mass. The brood ing chamber is circular, nnd 
has a surrounding casing forming an Intermediate 
water space, there I:eing a lamp chamber belo w  the 
casing, WIth an off-take pipe leading from the lamp 
chamber, and pipes for supplying air to and discharg­
ing it  from the brooding chamber. The brooding 
chamber is thus well ventilated and equally heated on 
all sides. 

Miscellaneous. 

MEASURING FAUCET.-CyruS W. Siein­
metz, Harrisburg, Pa. This faucet has a valve casing 
having a longitudinal slot on one sid .. and a series of 
short slots on the other, measurina: pockets being con· 
nected with the casing by short slots, while an outlet 
pipe opens from the valve casing, a revoi uble hollow 
valve having aligning slot.s registering w i th the slots 
and the outlet pipe. The device may be arranged with­
in auy liquld-containing tank, and Is adaJ:ted to d raw 
off any desired q&antity of liq uor, havlug also a dial 
and indicator to tell how much l iquor I.  to be drawn. 

WAGON BRAKE. -Enoch G. and Wil­
l iam A. Haney, Media, Kansas. The free and unob­
structed movement of the brake levers, to move the 
brake shocs far enough from the wheels to prevent 
their blocking with mud, is provided for by this im­
provement. Longitudinal bars secured to the .iIls of 
the wagou body have downwardly exteudin(( keepers 
carrying pivots for the brake levers. The brake may 
be put on and taken off WIthout In any way disturbing 
the box, straps, or sides of the box or wagon body, and 
relieves them of undue strain. 

P R E P A R A T I O N  FOR BEVERAGES.­
Adele S. Krue/(er, of Hannahfield, Lenzie, near Glasgow, 
Scotland. This preparation Is formed of celery. dried, 
roasted and ground, and, when prepared as directed, Is 
designed to be a valuable medicinal beverage in the 
treatment of rheumatism lind r:ervous disortlers, and as 
an anti-scorbutic. 

CAN W ASHER.-Charles H. Southard, 
Preston, N. Y. Extend ing from one side into a water 
trough adapted to receive the can lying on Its side Is a 
shatt on which is au expansion brush, arranged to be 
expanded within the can by the pressure of the can on 
tbe brush. The improvement affords a simple and 
etllcient machine especially desigued for clean ing small­
topped milk cans used for shipping milk by railroad. 

I N S E C T  CATCHER. -William , A. Mc­
Adams, Brooklyn, N. Y. Attached to a hoop having a 
handle is a conical net having at its apex an elastic 
bulb or pouch having a neck and an aperture for the 
escape of air. The net is carried rapidly through the 
air to follow tbe insect in Its fiight, thus forcing the 
insect into and I h rough the neck of the bulb, tbe latter 
being removable for the purpose of disposina: of the 
insects caught. 

COOLING AND FILTERING W ATER. ­
Albert Smith, Colorado Springs, Col. 'fbis invention 
relates to cooling and filterlDg water from wbich Ice is 
to be made, before the water gocs to the freezing cane.  
Solid or foreign matters are precipitated in a storage 
tank ' by suitable chemicals, a pipe lead ing thence 
through a filter to a cooling tank. The latter has a coil 
supplied with brine from a freezing tank, and in the 
cooling tank is revolved a shaft carrying agitating 
blades, gently agitating the water to more thoroughly 
subject it to the action of the cooling coil and faci l i­
tate i ts giving off the contained air, the air  being ex­
haus ted by a vacuum pump at the top. 

RING HOLDER.-Julius Smith, Tom's 
River, N. J. This device has a raised or hollow base 
having a recess In the upper side at one end, the reces. 
having a bottom wall and a back wall with a slot, 
while there Is a spring withlD the base and projecting 
at one end through the slot and across the bottom wall 
of the reCess. The holder is adjustable, and designed 
to be arrangt,'Ci in a tray, case, or other convenient WilY 
to hold any kind of rinE, or any kind of jewelry having 
a ring or loop attached thereto, holding the ring or other 
article in a way to exhibit it to ad"antage. 

COUNTER SKIVING MACHINE.-Michael 

COAL CHUTE.-GuStavus L. Stuebner, 
Long Island City, N. Y. This chute consists of a tubular 
column with openings at intervals In its length and a 
hopper at Its upper end, doors being h inged to swing 
over and from the openings, so that coal delivered to 
the chute may be drawn out at any desired height 
from the ground in sutlicient 'luantltie� to provide 

C. Bowman, Albert F. Rose, and Cy rus B. Morse, New 
York City. This is a machine for shaving or beveling 
or feather-edging the edges of coun ters for boots and 
shoes. It bas a rotary work holder, by which the 

DAVIT HOOK.-Samuel B. Butler, New 
York City. The body of this hook slides in an envel­
oping sleeve, a spiral spring on the hook body engag­
ing a projection on the sleeve and a washer plate, 
while a tripping nose piece is pivoted below on a lateral 
limb of the hook body, there being a locking device 
for the hook nose piece which prevents It from vibrat­
Ing when it is loaded. The hook Is designed to en­
gage the block and suspending ring of tbe boat faJ} 
ropes, so as to automatically release the ring as soon as 
the weight of the suspended boat and its load Is up­
borne by the water of fioatage, a single block tackle 
being used as well as a single daVIt hook. 

SAcK.-Harry V. W. Stivers and James 
Hoagland, Camden, N. J. Sacks for bolding grain are 
by this improvement provided with a tie which can be 
quickly and conveniently manipulated, and which will 
securely close the mout.h of the sack, the latter having 
handles at opposite sides to facilitate moving It. The 
band forming the tie ill attat'hed to the Hack, and has 
on one end a hook adapted to engage apertures, prefer­
ably eyeleted In the other end of the band as the sack 
Is closed. 

ATOMIZER.-Harley M. Dunlap, Battle 
Creek, Mich. This deVIce consists of a two-part spray· 
Ing tube, having a side opening In the lower member 
aud a hollow coupling connecting the t wo members, 
the coupling having a side opening to register with the 
Bide opening In the tube. This atomizer Is easi l y  taken 
apart and put together, especially adapting It for use 
in prodUCing balsamic sprays, the solutions of which 
are apt to clog spraying tubes. 

FIRE ESCAPE. -Patrick Lynch, Jr. ,  
Superior, Wis. This escape has upper and lower stronll 
hangers attacbed to and projecting out from tbe 
building, and in  these hangers are journaled shafts 
carrying sprocket wheels and chains connected by 
rnngs to form an endless fiexi ble ladder, with steps 
hinged to the rungs. In addition to the steps are bail­
shaped guards in wbich a person may rest when stand­
ing on the steps. The escape is intended to work 
automatie.ally, but where the weigbt is  insutllcient to 
work it a crank shaft may be employed, people step­
ping from the window upon the escape, and the rapidity 
of ,thell descent being controlled by a simple brake 
mechanism. 

BRIDLE ATTACHMENT. - Joseph W. 
Peace, Rhea Springs, Ten n. Tbe cheek pieces of the 
bridle, according to this improvement, have snap hooks 
at their ends, while a brace band is secured to the 
cheek pieces below the brow band, and the nose band 
has rings at oppoelte sides with which the snap hooks 
engage. A simple, convenient, and handsome bridle is 
thus produced, which may be quickly and easily 
cbanged from a blind driving bridle Into an open 
riding bridle, or Vice fJW/I(J while it may also he easily 
converted Into a good halter, and Is adapted for use as 
a hopple. 

SLEIGH BRAKE.-David Collard, Hope, 
Idaho. A transverse brake shaft is journaled in bear­
inl/s in the upper horizontal portlou of the usual truss 
braces of the runners, this shaft being conveniently 
operated by a lever witbin easy reach of one in the 
sleigh, aud the shaft carrying a gear wheel meshing 
with teeth on a nearly vertical bar, sliding in sockets, 
and the lower end of which forms the brake shoe. 
The construction Is simple and the brake may be 
readily manipulated, while it may be attQched to a 
sleigh in such a manner as not to weaken the runners. 

CIGAR LIGHTER.-Franz Michl, New 
York City. Tbis device consists of two tubes open at 
their ends and connected by au Intervening plate, a 
cord or wick with attached chain being movable 
through one ot the tu bep, while ill the other tube Is a 
bottle having a stopper with a downwardly projecting 
needle. In the bottle is an alloy· of sodium, potassium 
and zinc, and on touching a drawn-out. end of the cord 
with the needle containing a sJll&lI portion of the alloy 
the cord takes fire. The needle is replaced in . the 
bottle and the cord drawn back 1nto its tube to extin­
gUIsh the fiam e, when the ·lighter may be returned to 
the pocket. 

BUTTON EXHIBITOR.-Samuel T. Mosser, 
Abingdon, TIl. This device consists of 8 screen-cov­
ered cylinder, mounted to revolve In a case, a series of 
button-carrying brackets with hooks engaging the 
meshes of the cyhnder to hold the brackets In place. 
Tbe improvement i. designed to afford R simple means 
to show to advantage a large quau tit.y or goods, keep_ 
ing them out of the dust and dirt, lind holding them 
in such a way that any of tbe good8 may be reached 
Rnd removed when desired. 

WASHING MACHINE.-John P. Hall­
sten nnd Cbarles J. A nderson, Rock bland, I l l .  l'his 
is a douhle-acting machine In w h ich rubbing boards are 
made to rub ou both sides of the clothing ai the same 
time, in the same manner as clothing is ru bbed u pou a 
washboard by hand, the work bolng more easily and 
rapid ly done. The tube i s  formed with toothed cleats 
and reciprocating ru bbp.r boards, the upper board hav­
ing on its "pper side rollers upou which bears a 
spring-pressed bar. The ru bbi ng boards are slmulta­
r:eouoly moved in opposite directions by the operation 
of a lever, t.he clothes being rubbed between them. 

WASH BOARD.-John C. Gearhart, 
Williamsport, Pa. This 'hoard has a .  removable and 
reversible J'Ubbing plate, grooved or corrugated on its 
opposite faces, the main frame receiviug laterally 
through or within it the marginal portions of the plate. 
An adJustable slide closes the slot iu the side upright 
for the eutry and removal of the plate. 

CLOTHES LINE.- Jonathan W. Cad­
well ,  Meriden, Conn. This Is an improvement In 
clothes lines designed to extend ,rolll llo willdow to &!I 
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outer support, providing a device which will  permit 
the wa8hed clothes to be secured on an auxiliary line 
within the hou8e, and affording convenient means for 
the attachment of this auxil iary line to the main end­
less clothes line stretched upon s upports from the 
window outwardly. The clothes may thus be trans_ 
ferred to the outer air for drying In a convenient and 
entirely safe manner. 

VEST AND DRAWERS HOLDER.-Albert 
Lustig, Corsi�ana, Texas. This holder Is made of a 
main strip of metal, having at one end a downwardly 
projecting portion with a clasp for connecting with the 
drawers, the strip al so having fastening devices · for 
connection with the vest, the strip having sntlicient 
elasticity to hold the vest down to prevent wrinkl ing, 
and without forming a rigid, unyielding connection. 

Designs. 

DESIGN FOR A PAPER WEIGHT.-Lau­
rence J. Heffernan, New York City. The base of t his 
device is sbaped as the frustum of a prismatic pyramid, 
Gn whIch Is an overhanging trlaugular ta!llet hearing a 
representation of a human bead purporting to be that 
of Columbus, a ruching intervening the head and tablet. 

BRIDLE BIT FRAME.-Wright W. Hall, 
New Windsor, Col. This frame has opposite slightly 
curved SIde plates, with a cross har about the middle 
of tbelr length, t.here being holes In the plates around 
the ends of the bar, while between the lower portion! 
of the plates is a projecting curved round bar, nnd the 
lower ends of the plates have curved slots. 

SpooN.-Edmund I. Richards, Brook­
lyn, N. Y. The eud of the haudle of this spoon is in 
the shape of a shield, within which is a large letter C, 
surrounding the letter E. 

NnTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of Invention, and date 
of this paper. 
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L Elegant plate in colors, showing a handsome resi­
dence at Belle Haven Park, Greenwich, Conn., 
recently erected at a cost of $18,000 complete. 
Floor plans and two perspective elevations. 
Messrs. Lamb & Rich, architects, New York. 

2. Plate in colors showing an elegant r�idence at 
Montclair, N. J. Perspective view aEd fioor 
plans. Cost $7,000 complete. Mr. E. T. Hap­
good, architect, New York. An excellent de­
sign. 

3. A house at Montclair, N. J. Two perspective views 
and fioor plans. Cost $4,7fJO complete. E. T. 
Hapgood, architect, New York. 

4. A Queen Anne cottage recently erected on Chester 
Hill, Mount Vernon, N. Y., at a cost of $5,000. 

Floor plans, perspective elevation, etc. 

5. A house for two families erected on Armory Hill 
at Springfield, Mass., at a cost of $7,000 complete. 
Mr. F. R. RIchmond, architect, Springfield, 
Mass. An excellent design. Floor plans and 
perspective. 

S. A model dwelling at Holyoke, Maoo. A unique de­
sign. Perspective elevation aud fioor plans. 

7. A small cottage and separate summer kitchen. Per­
spective views and fioor plan. Cost for both 
buildings, about $1,600. 

8. The parsonage at Montclair, N. J .. built for the 
Congregational ChurCh. Cost complete $15,000. 
J. C. Cady & Co., architects, New York. Perspec­
tive view and fioor plans. 

II. A handsome residence at South Orange, N. J, Floor 
plan8 and perspective elevation. 

10. A cottage at Fanwood, N. J., erected at a cost of 
$5,166 complete. P�rspective elevation and fioor 
plans. 
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moving.-Temperlng tools.-Closet door fast en­
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7'he charge for InsertWn under this head is ant Dollar a liM 
for each insertWn ; about ri{}ht words to a line. Adver_ 

tisements ·mwt be received at publication o1/tce as eaTl'U as 

Thursday morni'1U,1 to appear in the !ollowina week's iBBtUl 

I wish to buy second hand lathes, planers, drills, shap­
ers, engines. bOilers, and machinery. Must be In good 
order. Will pay cash. W. P Davis. Rochester. N. Y. 

Acme engine, 1 to . H. P. See adv. next issue. 
.. U. S." metal pol!sh. Indianapolis. Samples free. 
Drop presses a specialty. Am. Tool Works. Clev .• O. 
Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 
6 Spindle Turret Drill Presses. A.D. Qnlnt. Hartford.Ct. 
Best baling presses. RytherMfg. Co .• Watertown. N:Y. 
Patent Open-Side Planing and Shaping Maohlnes. 

Pedrick & Ayer. Philadelphia. Pa. 
For the convenience of their customers. Jessop & Sons 

carry annealed tool steel In stock. 
Tools for sheet metal goods. presses. dies. etc. Em­

pire Machine and Tool Co., New Brunswick. N. J. 
Steam Hammers. Improved Hydraulic Jacks. and Tube 

Expanders. R. Dudgeon. 24 Columbia St .• New York. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co .. LaiJrht and Canal Sts., New York. 
Centrlfngal Pumps for paper and pulp mills. Irrigating 

and sand pumping plant,s. Irvin Van Wie, Syracuse. N. Y. 
To Let-A suite of desirable offices, adjacent to the 

Scientific American offices. to let at moderate terma. 
Apply to MUnn '& Co . •  361 Broadway. New York. 

For the orlgtnal Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson. 26 to 36 Rodney St •• Brooklyn. N. Y. 

The best book for ell'ctriclans and beginners In elec­
tricity is u Experimental Science." by Goo. M. Hopkins. 
By mail. U ;  Mnnn & Co .• publishers. 361Broadway. N. Y. 

Canning machinery ontfits complete. 011 bnrners for 
soldering, air pumps, can wipers, can testers. label1ng 
machines. Presses and dies. Burt Mfg. Co •• Rochester. 
N. Y. 

Competent persons who deslre agencies ' for a new 
popular 1I00k. of ready sale, with bandsome prOfit. may 
apply to Mnnn & Co., Scientilic American Office, 361 
Broadway, New York. 
lIrSend tor new and complete catalogue of Solentilic and other Books tor sale by Mnnn & Co •• 361 Broadway. New York. Free on appl!r.atlon. 
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HINTS TO CORRESPONDENTS. 

Name. alid A ddre •• must accompany all letters. or no attention will be paid thereto. This is for our information and not for publication. Reference. to former articles or answers should give date of paper and puge or number ot qnestion. 
' n q u l rle. not answered in reasonable time sbould De repeated; correspondeots will bear in mind that 

BQI!";C answers require Dot a little research, and, 
����Igt�i��:��:t'::��::"e��gl;;'��t ��lk:i��:�u%.letler Special Written Infor.natlon on matters of personal rather than general interest · cannot be expected without remuneration. SclenliOc America .. SUPI,.ement. referied to may be had at the office. Price 10 cents each. 

Rook. referred to promptly supplled on reeeillt ot prlce. 
JUlneral. oent tor examination should be distinctly marked or labeled. 

INDEX TO NOTES AND QUERIES. No. 
Eleclrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4565, 4567 Electrical insect kil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4568 Electric railwuy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4563 Modeling wax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456i Steam engiueering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4566 Steam. generation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4562 Wutch •• , to demagnetize . . . . . . . . . . . . . . . . . . . . . . . . . .  4559 

(4559) T. R. asks : How can I make a 
macbine to demagnetize watches? A. Make a sling 
like a Arnall scale that will bold the watcb in a hori ­
zonta� position ; to this attach a strmg, twist the string 
and allow it to untwist. While the watch i8 whirling 
rapidly. gradually lower it toward the poles of a strong 
permanent magnet; then while it is still whirling, 
gradually remove it from the sling. If the first treat­
ment does not thoronghly demagnetize the watch, you 
will be obliged to try it the second or third time. 

(4560) C. T. McM.-The plant popu­
larly known as ragweed is Aml»'o8ia trifi,da L. It i. a 
plant with a rough hairy .tout stem from 8 to 12 feet 
in height. The leaves are large and deeply three-lobed. 
The plant Is common on moist river banks and has 
no medicinal properties. 

(4561) F. P.-What you send is the seed 
ot some .pecies ot mllkweed (Asclepias) with tbeir tnfts 
ot long silk bairs (coma). The material bas been nsed 
for stuffing pillows, but i. worthless for any other pur­
pose. 

(4562) P. J. H. asks : How do you find 
tbe theoretical value ot a pouud ot coal in pound. water 
evaporated! A. The value ot the combu.tion of coal 
is found from tbe known value of its chemical elements 
in their combination with thc oxygen ot tbe atmospbere 
in terms of the value of the amount of heat required to 
raise 1 pound of pore. water at tb� temperature of great­
est density oue degree on tbe tbermometric scale. Tbls 
value is called a heat nnit or thermal unit. The heat 
units of the various substances found in coal have been 
the subject of experiment by various chemists who do 
not exactly agree. The process is by burning a given 
amount of any element of combustion and ascertaining 
the number ot pounds of wILter it will heat to somd ob­
served degree, and from these observations assign the 
heat units for each elcment. In this way coal i. as­
signed an a'l'erage of abont 14,200 heat units per pound. 
In an experimentai way it was al"o fonnd tbat to evap­
orate 1 pound of water at, atmospheric pressure .. t its 
boiling point (2120) required as much heat 88 would 
raise 966 ponuds of water 1 degree on the thermometer, 
which Is called the latent heat of steam at atmospberic 
pr�ssure. Then the total heats units in 1 pound of 

coal divided by the heat units ot evaporation gives the 
nnmber of ponnds of water evaporated by one pound 

14200 of coal, viz., --=14'7 lb. 
966 

In the practical operation� of steam testing, the figure. 
mnst be varied to suit the real combu.tion value of 
the coal and tbe amount of heat imparted to the water 
to raise ill! temperature from the normal temperature to 
the atmospherIC boiling point, or to the temperature 
of evaporation. These points are Illustrated in works 
on combustion and the generation of steam • 

(4563) D. L. , Jr. , writes : In answer to 
query No. 4519 you state that tbe longe.t working elec­
tric railWAY is some live or six miles. Three have been 
running constantly here for a year past that exceed 
tbat lengtb. Tbe San Francisco and San Ml1teo Elec­
tric Rail way has been rnnning betwecn San Francisco 
and Baden, a distance of 12 miles, from one central 
station, and over exceedingly heavy grades. Tbe road 
I. rapidly being poshed. 8 miles further, but Whether or 
not it wlll be rnn from tbe same supply station I do 
not know. Anotber road runs between Oakland and 
Haywards, a distance of 10 miles ; and anotber between 
Oakland and Berkeley, a distance of 8 miles. The ex­
traordinary grades on the San Francisco and San 
Mateo road make it of peculiar interest. I tbink the 
Thomson-Honston system is used. 

(4564) W. M. K. asks how to make 
modeling wax. 
A. Best yellow wax . . . . . . . . . . . . . . . . . . . 50 part •. 

yenice turpentine . . . . . . . . . . . . . . . . . . .  7 

Lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3� " 
Bole, elulriated . . . . . . . . . . . .  ' . . . . . . . . . . .  36 

Mix and knead thoroughly. 
(4565) C. H. asks : 1. What would be 

the result if a 50 volt lamp was placed on a 75 volt cir­
cuit � A. The 50 volt lamp would absorb 1� times the 
current and would not last long. 2 Wbat is the amperage 
of each, " 50 volt, and a 110 volt , 16 candle power lamp! 
A. The 50 volt lamp requires 1 alnpere and the 110 
volt lamp � an ampere. 3. What i. the amperage of 
the Edison dynamo, described in SUPPLEMENT of 
Marcb 5�  A. When running 9 lamps. 472 amperes. 

(4566) Engineer says : I am a locomo­
tive engineer, 38 years of age. no family. I am out of 
work at present, with ample means to snpport me live 
years if necessary. Now I want to change my bnsi­
ness. Do you think. by taking a cou pie of years cOQrse 
in mechanical engineering and dranlthting, that I could 
improve my prospects much ? What pay does a 
draughtsman get f Is the business crowded ? Am I too 
old t,o begin ? A. If you have a mind that you can con­
trol for stndy and business. you can do much to for­
ward your position in life. You must be your own 
judge as to the drift of YO'll mind toward mechanical 
work and construction. With this propensity you can 
get along quite fast, bllt remember there should be no 
idle hours at yonr time of life, although it is never too 
late to learn. We advise you to take a pOSition in some 
machine shop near home) at any ktnd of work or price, 
and go to work with yonr eyes open to all that ,. going 
on around you. Use all yonr evenings for study and 
nraughting. Select from our catalogue sucb books on 
mechanics as yon may need from timc to t ime, and 
start in draughtlng with the SCIENT[FIC AMERICAN 
.eries, then take up a more advanced work. With per­
Eeverance and a love for your work you canllot fail. 
Salaries for draughtsmen, like engineers, depend upon 
talent and experience, say $1.000 10 $2,000 per year. 

(4567) G. F. H. writes : 1. Will the 
piece" of carbons that have been uscd in electric lights 
(coppered) do for making small bichromate tumbler 
battery without removing copper plating! A. The car­
bons WIll do. provided you remove the copper. This 
may be dOlle by placing them in nitric acid for a few 
minutes. 2. Will you give nnmbers of any back issues 
ot SUPPLEMENT giving instructions how to make a 
small motor sufficient. for propelling small bunting and 
IIshing boat ? A. We think l:!UPPLEMENT No. 641 con· 
tains the information desired. 3. Would plunge bat­
tery, Fig. 394, p. 401, in .. Experimental Science," 
answer the purpose for the running of same ? A. Yeo. 
4. Is liquid ammOula ever u.ed as a fertilizer for fruits 
or flowers f A. Yes :  when dilnted with ten volumes 
of water. 

(4568) J. C. writes : By placing a disk 
of wire nettin\( in the bottom ot 11 dinner plate .prinkled 
with sugar, and covering the plate with anotber diSk of 
wire netting and running a wire from each disk to an 
mduction coil or shocking machine, files and other in­
.ects and small animals can be effectuallY shocked. 
The holes in tbe nett ing shonld be only lar!!'e enough to 
allow the insects to reach the sugar through its mesbes. 
By lighting upon the upper disk and reaching to tbe 
sugar or lower disk, the electric circuit is completed 
through the body of the Insect. 

TO INVENTORS, 
An experience of forty years. and the preparation ot more than one hundred thousand applications for pa­tents a.t home and abroad, enable us to understa.nd the laws and practice on both continents, and to possess UD-

:i::g��1/g2���e;.J�i.tr..O;��ffleatr�\��v�����d al) 
��'it,Fm;IO,;tr.:f�e��,!'r'l,!'gagfo:a'Wn��I:'�:'�rC����� abroad. are Invited to write to this office tor prices 
��iit���lml!� �����x:."c�i';,��h�'b�'r::s��dl'g�r:!; MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad­way, New York. 

INDEX OF INVENTIONS 
(l'or which Le&&era Patent o '  ehe 

VnICed Seaee. were Granted 
October 4, 1 892, 

.t.ND EACH REARING THA'" DATE. 
[See note at end of list ahout copies ot these patents.] 
Adjustable chair or stool. P. A. Bredsvold . . . . . . . .  483,7'1'1 

f?rv::!l."���a�� ':.�j�s'i':,"r�?\ll.eao�Po�n�����·: �� Air cylinder. W. J. O. Bryon. Jr . . . . . . . . . . . . .  483,529. 483,829 
1:1��

t�:�IiJ�� SBl�r:"1�rJiox '�rm:' . . . . .  483,631 
AnImal shears, l. S. Daggett . . . . . . . . . . . . .  : . . . . . . . . . .  �oo. 

Armature for dynamos and motors, E. Thomson. 483,700 Fibrous stems or leaves, machine for 8cntcbtng Armature for motors and generators, N. C. Bas- and cleaning, E. Death . . . . . . . . . . . .  o • • • • • • •  o • • • • • • 483,984 sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  483,708 File. paper. T. J. Gorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.00!l Armature winding fordynamo-eJectrlc machines, }I'ilter. oil, E. S. Breed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  483,599 E. P. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.729 F'lrearm with breech operated by gases of explo-Asbestos. affixing manufactured. F. W. Jaqul. Jr. 483.560 .Ion. V. & B. Clair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.539 
f;?����rH�v�i��e�������: : : : : : :  : : : : : : : :  : : : : : : : :  : : :  1IDl:� Il�� �ili���l�g��: �: li.1ltTI�'i!�::::::::::::::::: : : : :  �:� Axle box lid. car. F. P. Boatman . . . . . . . . . . . . . . . . . . . .  483.801 Flask. See Moulder·s llask. Axle boxes, dust guard for car, W. Barr . . . . . . . . . . .  483,524 F')our. middlings, semolina, grain. seeds, etc.tms" Axle lubricator. W. H. Ward . . . .  . . . . . . . . . . . . . . . . .  483,624 chine for dressing. R. Crea.er . . . . . . . . . . . . . . . . . . .  483.542 Axle. vehicle. O. W. Beach . . . . . . . . ... . . . . . . . . . . . . . . . .  483.975 Folding wide fabrics. machine for multiple. J. B. Axles. ball bearing for. S. Elliott . . . . . . . . . . . . . . . . . . . 483.836 Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.735 
g:�i�c:u����f-&f."l.i.�oWin�.���I.I:::::::::::::::: : : : :  �ro'i.I'li': 'frl�t'b!;.,�:.�.����.��: : : : : : : : : : : : : : : : : : : : .  1IDl;&'ff Barrel stand. H. H. Fisk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483, Fruit slicing machine. A. J. Barber . . . . . . . . . . . . . . . . .  483.731 
�:t��r��mle'eJE�cgl���t[ery: Gaiv8.iiic ·b .. iiery: 483. Fn�r�:,; �e�tlnih;����� H'gi'm,.�r �����: 
Be�t��"f�r �f�'i.Vand switch rods. A. G. Evans . .  483.548 Fu::����t':ie�������: . .  �.i��.������ .. . . . . . . .  . .  Bedclothes Ciampi! A. W. Hamble . . . . . . . . . . . . . . . . . . .  483.628 Furnace. H. C. Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:?t ����gfn:':nd 't�::;':;�iig iiiaciiine:'ir:Fi: Her; 411

3.724 ��g::�: i��.tit.a��nli:��:��o:.��.���:::::::�·�::: .� 
Bel��bifier:'B: F: Radford: : : : : : : : : : : : : : : : : : : ' : : : : : :  m:� g:�a"nicSb':d::;'�·W.e'i�alo'henson . . . . . . . . . . . . . . . . . . . . 483,654 Bench hook. W. L. Frisbie . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.1,684 Game apparatus. A. P. Buckley . . . . . . . . . . . . . . . . . . . . .  483.800 Bicycle. Thurston & Stenersen . . . . . . . . . . . . . . . . . . . . . .  483,661 Game board, P. O'CarrolL .  . . . . . . . . . . . . . . . . . . . . . . . . . .  483.78!! 
«l���: �[:::i ,!>pp�r!t���'l.·ni .. iidgren: .. .. .. ::: : : :  1IDl;� 8::,';'��g���e�l: ��ga;i>a� .. t����� 'iJie ·m8.iiiii.iC: 483

.
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Binder. temporllry. A. R. Baker . . . . . . . . . . . . . . . . . . . . .  483.708 ture of. Janeway & Logan . . . . . . . . . . . . . . . . . . . . . . .  483,981 
«�':.t,.tJ'.' °Jlea�a::::'b�'a�3�e������eJ;oard: " " "' " 483,874 8r::. g��e��H)':�ytg�lf:��c�tlliig.Sf.dW� �tt;.t-Boller. See Steam boiler. erton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.778 
ggll��' c9;,���Si: ·Hayes: : : ·. : : : ·. : : : ·. : : : ·. : : : ·. : : : ·. :  : .. .. �ft� 81::: ���t��':rgf��!:}!':eR�G'i.;y�����·:. : .:: . .

.
. 
:.:: : : : :  

483.
1

2
'/ Boiler feeder, L. Dreux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,668 Gold from its ores, extracting, C. Moldenhauer . . •  Boiler tubes, tool for expanding the ends of, A. Governor, stea,m engine, Corliss & Wattles . . .  . • . • •  643 L. Henderer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.920 Grain carrier. W. H. Knapp. . . . . . . . . .  . . . . . . . . . . . . . . . .  617 Boller water level recorder. W. M. Lewis . . . . . . . . . . 483,722 Grain elevator. A. Marangos . . . . . . . . . . . . . . . . . . . . . . . . 483.066 

igi��rssf:�'N.:a�'i. S�ft� for steam. B. F. Taylor. 483,589 g�:;�t�s:;;���.o�r�e r Jg����� : : : : : : : : : : : :  : : : : : :  �;m Book. F. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,893 Grinding machine. J. Rogers . . . . . . . . . . . . . . . . . . . . . . . .  483,749 
ggg� ���:�'k�;.�.O"i:,����.��: .:: . ������: : : : : : : :  1IDl; g��·c�idn.�p��;:t'ii. for'making;':Beck &'Nenii; 483,651 Bottle spout attachment, S. H. Garwood. . . . . . . . . .  inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 483.709 
ig��U�!:��t���'f,'i,��lder. J. B. Hannan . . . . .  . . . . .  lI:li.r.�nj . .Jc.FA �:r�rr.·. ·. : ·. ·. : : '. : : " " '' '. : : : '. : : : '. : : :.:: : : :  �:m Box fastener. C. W. Beehler . . . . . . . . . . . . . . . . . . . . . . . . 483.953 Hammock stretcher. A. C. Knight . . . . . . . . . . . . . . . . . .  483.930 Box machine. J. Godfrey . . . . . . . . ... . . . . . . . ' . . . . . . . . . .  483,649 Hammock swinging apparatus. C. Wasllbnrn . . . . . .  483,753 
�g�:suffo��iB: o�s�r':.:�osrd: iiiakiiiJl; J:God� 483.751 II:::��: �:: i?�Jt���?��t hanger. frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.953 Harness, J. C. Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.540 Brace. See Excavation brace. Harrows. fastening for spring tooth. A. F. Moll- ' 
Bracket. See Shelf bracket. tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.852 Brake. See Bicycle brake. Car brake. Harve.ter. corn, G. M. Woodruff . . . . . . . . . . . . . . . . . . . . 483.7;;' 
i��� �:::kfng

Am��g�e.T:Ei: Ennis::::::: :: : : : : : : : m:� 1I��:t��·�ri'�t��·I;g :!��::'J;::� �IH: 'Gasklii :  �:�H Broiler and toaster. combined. J. A Varley . . . . . . . 483.882 Hat brim ironing machine. W. J. McGall . . . . . . . . . .  483.746 Broom guard, H. J. Bennett . . . . . . . . . . . , . . .  , . . . . • . . . .  �.733 Hat wringing machine, Yule & Baglin . . . . . . . . .. . . . .  483,823 Bucket. milk. A. Porttens. . . . . .  . . . . . .  . .  . . . . . . . . . .. . .  483.581 . Hay and stock rack, convertible. A very & Slay-Buckets. bail ear for. M. Thoen! . .  . . . . . . . . . . . . . . . . . . 48.3.798 1 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.7<Xi 
g�����, §:�Mt�u���m�: f�'b�rJ'er�alley . . . . 483.641 II:� ��I't::Jin� i��c::ly��:maeliine ·:r:·E:fji:j'oiin 1IDl:�� Burglar alarm contact. N. M. WOPkins . . . . . . . . . . . . . . 483.844 Hay rake and loader. combined'll, 'W. Harmon . . .  483.917 
«:�l:� :l:r.:: :1:��:gatJ.ti-�'U'���n::::: :: : : : : : 1IDl:m 1I�:t:i.ge�'i,'eat�'i"eJ'r��I�:.ite;..Waj�:J'g��ter 483

,
752 

Button. W. E. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.674 heater. Sad iron heater. 
��U�� :�Ui�� ��f,h��"A.� R!y .��.�: : : : : : : : : : : : : : : : :  �:�t 1I�����:a,!n'iIu��'i.'v!;:i�Ia�'i?;�aiiis: G: iI: iiiiieii : 1IDl;� Cable griP. F. A. yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,952 Holder. See Book holder. Bouqnet and badge Cab§�ilrM�����.�i.� �.�I.����. ���'. �: .�:. � .  �: .':.: 11.275 ��la:�: 'f�N�'{,"Jd���der. Lamp holder. Shoe 
Camera. See PhotographiC camera. Hoof pad. J. Kress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.691 Can. See Milk can. Hook. See Bench hook. Tng hook. Can body. slleet metal. I. H. Taylor . . . . . . . . . . . . . . . .  483.600 Horse blanket. C. A. Gevers . . . . . . . . . . . . . . . . . . . . . . . . .  483.980 Can jacket. sheet metal. I. Sexton , . . . . . . . . . . . . . . . . . 483,750 Horseshoe. G. T. Ch .. pman . . . . . . . . . . . . . . . .  483.036 to 483,036 Can. pail, etc . •  L. C. Corey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.902 Horseshoe fastening. E. T. Covell. . . . . . . . . . . . . . . . . .  483.602 Car brake, Neumann & Pllanz . . . . . . . . . . . . . . . . . . . . . . .  483.859 Hose rack. J. C. N. Gulbert . . . . . . . . . . . . . . . . . . . . . . . . . .  483.673' Car brake handle. A. B. Collett . . . . . . . . . . . . . . . . .. . . . . 483.779 Hot air furnace. R. Tate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.819' Car cooler and ventilator. passenger. A. Black . . . .  4s:!,710 Hot box alarm, Basel & Fruehauf . . . . . . . . . . . . . . . . . .  483.682 Car coupling, J. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.848 Index. H. S. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  483.595, Car conpling. D. L. RIchards . . . . . . . . . . . . . . . . . . . . . . . .  483.945 Indicator. See Office door Indicator. 
8: ��gll��: �: ���r.:'!rt: : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:� ��f�t.���Y:'U��firrrl: .?�����h�.:::::::::.:: : �:� Car coupling. Thomas & Littlejohn . . . . . . . . . . . . . . . . .  483.879 Insulated rivet. W. S. Hull . .  . . . . . . . . . . . . . . . . . . . . . . . .  483.806 
8:·hde�'ft���p�;.��tJ:.r:Ei: i;': Robert.:·.·.·. : : : : : : : ·. : : :  m::1 Ins¥).\'�!y,nA.�.r.IC.gd';!�II����. ���. ��.����. ��.� �l��: 483.646 Car heating apparatus. J. H. SewalL . . . . . . . . . . . . . .  483,813 Insulator. A. P. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.771 
8:� �':�\�P..t�:cJ'�r��· r�Y!'f.��'.A� :I�';,f���:::: : :  1IDl:�4f [ns�tJ!7re':';l�':.I.���. �iC,� �.���.�?�. �����I.��: .�: 483.658 car�:��eY���':t. 'W����a�:i������. f�.� .����. �� 483.585 ��;:.II'1��Pffa"J\'i!,;n�· J . Rhoads . . . . . . . . . . . . . . . . • . . . . 483.657 
Carding machines. grinding mechanism for the Ironing board. S. C. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,922 lIats of traveling flat. W. P. Canning . . . . . . . . . . .  483.53' Jacket. etc •• L. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,686 Carpet sweeper attachment. J. F. Chase . . . . . . . . . . .  483.833 Joint. See Rail jOint. Carrier. See C .... h carrier. Grain carrier. Hay Journal braces. machine for reducing. E. Ferri ... 483.966 carrier. Wick carrier. Kiln. See Brick klln. Cartridge for IIrearms. U. Marga . . . . . . . . . . . . . . . . . . . . 483,656 Knife. See Paper knife. Case. See Book case. Shaving case. . Knitting machine. circular. W. DiebeL . . . . . . . . . .  . Cash carrier. J. F. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.1.681 Knitting machine. circular. Kerr & Berridge . . . .  . .  Cash register. E. F. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . 483.948 Knitting stockings. W .  DiebeL . . . . . . . . . . . . . . . . . . .  . Cattle dehorner. W. B. Howell . . . . . . . . . . . . . . . . . . . . . .  483.;;7 Lace fastener, shoe. C. M. Johnson . . . . . . . . . . . . . . . .  . 
8�:1�: d§!,i;eA.�;,.!!�9:�li .. ir: . 'O,;nveriiili;; ch .. ir: 483.843 t:�rn�a:t�d�nii: 'lr.°�a�·e�: .�i'�O.� : : : : : : : : : : : : : : : : : :  Dentist's chair. Railway chalr. Surgical Lamp IIlling tank or can. A. K. Murray . . . . . . . . . .  . .  chair. Window chair. Lamp holder. Incandescent. E. P. Allam . . . . . . . . . .  . Chair. L, W. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ,483.976 Lamp lighter. W. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Checkrein spring, I .  W. Crippen . . . . . . . . . . . . . . . . . . . . 483,762 Let.ter bor, G. E. Becket . . . . . . . . . . • . . . . . . . . . . . . . • . • • •  Chimney cowl. J .  B .  Oldershaw. . . . . . . . . . . . . . . . . . . . .  619 Lever power engine. A. Annibale . . . . . . . . . . . . . . . . . . .  483,776 Chlmner. holder. J. W. Sharpe. . . . . . . . . . . . . .  . . . . . . . .  Life at sea. apparatus for saving. J. D'Arcy-
8�����r�i�e':,'(j�t'i���:0":p�r�lhoun & Beam. . . . .  Lifl�in�e'; 'Cosi Hfter:' . Transom ii!i;n.: . . . . . . . . . .  483.667, 
8l'g�nli�t:r���rR: 'S: 'R'ireli: : : : : : : : : : : : : : : : : : : :  : : : : : :  1IDl;� tg��inttr:eN,,���r.��: TSt�l�i�\',;on . . . . . . . . . . . ... . . . .  J 483.822 C1amp. �ee Basin clamp. Bedclothes clamp. Loom let-01fmotion, W. Begg . . . . . . . . . . . . . • • • . • • . . . .  483,626 Clamp. Alderson & Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.3,82fJ Loop fastener. H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.0'72 
8l:".J:·er�e��"f{�lf����;,aner. t�g�:�gJ: A�'5'b!�"e���.'!��?�: . . . . . . . . . . . . . .. . . . . 483.860 Clntch. W. E. Canedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.583 MIllt kiln lIoor. F. B. Giesler . . . . . . . . . . . . . . . . . . . . . . . .  483.781 
8l���: frl�i�:,"W��: 'Radford: : : : : :  : : : : : : : :  : : : : : : : :  �:�l �:�tl!:�!:rI&�i�f.aJ��.sM'!;r�i.�����: : : : : : : : : : : : : : m:� Clutch operating mechanism. J. Hartness . . . . . . . . .  483.741 Mat. See Stove mat. Coal lifter. A. Roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.791 Match safe. feeding. H. Croggon . . . . . . . . . . . . . . . . .. . 483.548 Coal pockets. screening device for. G. H. 'i'homp- Match splint cutting machine. T. A. Cook, . . . . . . . . 483.541 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 483.799 Measures. rack for holding and draining liquid, Coffee pot. J. R. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.839 A. R. Aborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,684 Coffee pot, C. Heisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.554 Measuring band. R. Behmer . . . . . . . . . . . . . . . . . . . . . . . . . 483,642 Coffin protector. T. N. FI.her . . . . . . . . . . . . . . . . . . . . . . . .  483.780 Mechanical moving power. C. B. Van Coughnet . . .  483.831 Convertible chair I J. A. Ne.mith . . . . . . . . . . . . . . . . . . . . . 83.810 Medicine stand. automatiC. C. A. Moriarty . . . . . . . . 483.574 Copper and nicke I'yrltes. treating. J. Strap . . . . . .  483.639 Metal planing and shaping machines. key seating Cop:&·;M'lmD';,I:i';S.!:.'.��·. �i���.I. ?�.��' . . �������!�: 483.9'.1( Met�t!"6'e,::��.fW.'� e�i����t:.:. ':::.'. '::. '::::::.:: : : :  1IDl;iM 
8��l�� ::rf��af':.'i,'iu�n1i .. ��:[���H: 'M: Brooks: 1IDl:m ��t��"l!�a{J�{:.a:;,eet�r.W. Bierer . . . . . . . . . . . . . . . .  483,985 
8�n�� ��gfrfr�'(J.'iia�I�.I�� : : : : : : : : : : : : : : : : : : : : : : : : : : :  1IDl:�� �Br. "t����hfni in�Wtter . . . . . . . . . . . . . . . . . . . . . . . . . . 483.982 

gg��rn��e·�e�'tf..i.e&i.!!,llii:u�f:� coupliiig: 'Rod 483
,83

3 �IR�n30�::c8��: �'a�e���. : : : ·: : : ·. : : : : : : : ·. : : : : : : : :  �= coupling. _ Mining drills and stamps, operating mechanism Coupling rods. art of and machine for manntac- for. G. M. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,842 turlngjaw. for • .J. T. Hambay . . . . . . . . . . . . . . . . . . . 483.740 Moulder's flask. F. Baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.598 CratehD. . Rex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,871 Money changer. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,973 
8:;u�nl:::'�i:: Jlr:r'i.":e.:i!-: ·Si8.iiiey: .1r:; ',f Keiiy: �JtA ��i��in�e�eC�c,.;e�t !o�nd�n..viiY ·motor: · . .  · · ·  483.

86
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Cutter. See Root cutter. Vine cutter. Mower, lawn, H. L. Freeman . . . . . . . . . . . . . . . . . . . . . .  ' .  483,913 Cylinder. of strips of sheet materl .. l and the pro- Mower. lawn. W. L. Frisbie . . . . . . . . . . . . . . . . . . . . . . . . . .  483.685 cess thereof, machine for making hollow, J. Nail Dlacbine, C. E. HouJlhton . . . • . • . • . . . . . . . . . . . . . • 483,720 MacFarlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 483.74Z Nail puller. A. F. Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.587 
B:�I�nO"r��I[d:?h£:�'{,:,:.�?:;��: : : : :  : : : : : : :  : : : : �:m �����::�isi;,�er �j��!����eid:: : : : : : : ':::.: '::.: : : : :  1IDl;SW Do.sk. F. P. Pooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.864 Needle swaging machine. I. T. Smith . . . . . . . . . . . . . . 483.8IfJ Desks. seats. etc .• to lIoors. device for detachably Nut lock. T. Hibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.92 securing, F. E. Goodnow . . . . . . . . . . . . . . . . . . . . . . . . .  483.841 Nut. self-locking. W. S. Nell . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bl�::t��: �: :.r���gJd·: . . :::::::::::::::::::::: . . ::::: 1IDl;� 8fllg�ri'�:' ���\:"'J�fjak�.���: : : : : : : : : : : : : : : : : : : : : : :  Digesters. lining. H .  Brungger . . . . . . . . . . . . . . .  483,826, 483.827 Oiler. force feed. H .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  . Dock. dry. W. W. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.697 Opera gla.s receptacle. COin-operated. J. J. Door operating device. R. Hallensteln . . . . . . . . . . . . .  483.916 McDade, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.939 Doubling and twisting machine. rolls for. J. N. Packrure. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.523 Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,809 Pad. See Hoof pad. Saddle pad. Draught equalizer. P. Evans . . . . . . . . . . . . . . . . . . . . . . . . . 483.911 Padlock. J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.1,866 Draught equalizer. ·r. J. Mlland . . . . . . . . . . . . . . . . . . . . .  483.938 Paper boxes. machine for making. J. Godfrey . . . .  483.957 Dress form. E. L. Ma}er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.618 Paper cutting machine. A. Maim . . . . . . . . . . . . . . . . . . .  483.935 
N�fi��::�e�b�i�:g,t&xe· &, 8aimon: : : : : : : : : : : : : : :  �� I �:g:� 1:=eesnlgf �a���!��c�' �a!'����W:e' of: 'j : 483,738 
Drying coffee, etc., apparatus for, S. L. Huizer . . . .  483,923 F. Fjscher . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,648 Dl.eln� apparatus, E. J. Gerber . . . . . . . . . . . . . . . . .. . . . . 483,607 Paper knife. H. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.519 
�I:��� g��\�'!.·i:r":i��·:j�!:��: : : : : : : : : : : :  ::.: '. �.� • 

Pap:&� K�!fm!���r����. ��� ���;���������.':': ��', �: 483.870 Electric light hanger. adjustable. H. L. Holt . . . . . .  483.556 Pen and letter rack. S. E. Moore . . . . . . . .  " . . . . . . . . . .  483,572 Electric lights. door lock switch for. C. Green . . . . .  483,739 PhotographiC camera. F. A. Hetherington . . . . . . . .  483.686 Electric machines. commutator for. N. C. Bassett 483.73'J Photollraphic purposes. devIce for modifyIng and 
�l���g :��fc�-:"�?�.�r,:::g.:: : : : : : : : : : : : :  :'::. : : �:r� Pi .. ��n:�rl���s��� l:�����. ���'.�: .�: .������: : : : : 1IDl;i:l Electric switch, A. Ekstrom . . . . . . . . . . . . . . . . . . . . . . . . . (sB,712 Piano case, J. Reimers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,811 Electric .witch. H. T. Pai.te, . . . . . . . . . . . . . . . . . . . . . . .  483.862 Picker. See Cotton picker. Electrical heater. A. E. Appleyard . . . . . . . . . . 483.708. 483,759 Pie raising and lidding machine. W. R. Gaudle . . .  (83.549 

�1:���i��I'c'�f:u���.:.���'}�i�li�a�: .��.I���'
.� .. �:� �l::: f���"H�?rU�I��fa$�fi ;��en. J. Coley . . . . . . . . . . 483.977 

Etevato" See �raln elevator. Pinchers. J. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483.550 Elevator. J. W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,8�i Pinking devlce, .J. E. Weimer . . . . . . . . . . . . . . . . . . . . . . .  48.1.864 Elevator controller. J. Reilly . . . . . . . . . . . . . . . . . . . . . . . .  483.943 Pipe couplin",. A. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.593 Elevator safety attachment. J. Messner . . . . . . . . . . .  483.569 Pipe wrench!, G. S. Hilts , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.1.785 Eng�:::in!.ee Lever power engine. Rotary .team �l:�t��. ��'i.. i.l'.eit�·c�Zh����:::::: ::::::::::: : : . .  1IDl;fsl! Evaporating apparatus. O. B. Stillman . . . . . . . . . . . . .  483.817 Planter, corn. W. O. Rundle . . . . . . . . . . . . . . . . . . . . . . . . . 483.872 Excavation brace" W. T. Dunn . . . . . . . . . . . . . . . . . . .. . .  48.3.737 Planter. cotton seed. A. Lang . . . . . . . . . . . . . . . . . . . . . . . 483.605 EyeglassesJ..F. G. "'chmidt . . . . . . . . . . . . . . . . . . . . . . .. . . . .  483,812 Planters. fertilizer distributer attachment for Eyelet, F. �'. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,764 check-row corn, J .. A. S�uff . . . . . . . . . . . . . . . . . . . .  : . 483,877 

�:::;,����iin�.!iR.�t}��elecirl;,;.iiy . .  driven·: i: 483.
ii4D 

PI�f�� f"r���'k�2.s\v�:r"en,;��. �.��.���.���� ���: 483,863 
Fa.fcer.-I�.' x: Steven.:::: ':::::::::::::::::::. :: : :  : : �:�t �g��' 1��i�ir� �ot�u1l'ham . . . . . . . . . . . . . . . . . . . . . . . . . 483,531 
�:�a ��i':.hh:a�u��\t. circui"iing · System: 's: c: 483.

� ��:��:. s�:eM'rgJi':�?["f���r� power. Oespres. . . . . .  . . .  . . . . . . . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . .  483.905 Precious metals .. nd copper. treating mlxtnres Fence, wlre; .J. W. Bucbllnan . . . . . . . . . . . . . . . . . . . . " . .  483,831 containing sulphides of, C. Whitehead . . . . . . . . . 483,9'l'.I 

© 1892 SCIENTIFIC AMERICAN, INC.



J titntifit !mtritan. 
Press. See Cotton press. Printing press. 
Pressure gauge, duplex, F. �. Haskell .  . . , . . . • • . . . .  483,613 
��t������ ���,

i
�ic!k�O� � .. :1: �ti�{di,�·.'::::::.: : : : : :  �:m 

Printing press, S. G. Guss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,687 

;��l;�r�'n�in�g�rna���eed'roiier'ior: 'j: Da:vi8 �:m lOlL WELL SUPPLY CO. 
Zinc furnace, O. �umallhi. . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,934 PI ttsburg, a., 
�����g: L�'i� t:6ri 'ct��r�.

h
: . . . . . . . . . . . . . . . . . . . . . . . . .  483,803 tl &; 92 .WATE� STREE'r, 

Printing pres8es, electro-magnetic mechanism 
for operating, E. H. Korsmeyer . . . . . . . . . . . . • . . . .  483,564 

Protector. See Coffin protector. 
Zinc, reducing, C. James . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .a3,652 Manufacturers of everything needed for 

.a..� 'r'ElS:J:.A.1V 'VV:IiI LLIS 
Pruning implement, F. P. Kern . . . . . . . . . . . . . . . . . . . . . 483,928 
Pruning implement, W. D. Sunderlin . . . . . . . . • • . • • •  483,588 

--- for either GaSj Oil, Water, or Mineral 
Tests, Boi ers Engines, Pipe, D ESI G NS. Corda�e, Drilling Tools, etc. Puller. See Nail puller. 

Pulley, split, J. C. Fiester . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,647 
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d����� ' fejr . barreis: ' combined: ' c: ' ii: 483,637 

Illustrated catalogue, price 
Badge, A. T. Hatch . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  21,875 lists and dIscount .heets �!'l;I;'jI!i::r 
Corset, D. H. Warner. . . . . . . .  . .  . . . . . .  . .  . . . .  21,883, 21,884 on request c: 
8���'i!g::t.ttt'k�;'�e����

k
: . : : : : : : : : :  : : : : : : : : : : :  �l:� ------- - -----

Organ case top, O. E. Brandt . . . . . . . . . . . . . . . . . . .  21,881, 21,882 

�'��Y�'v-!;�r.tri�:·iiei�8·Cb�ied : : : : : : : : : : : : : : : : : : : :  �l:�� 
Vase, etc., S. Starkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,877 f��!!�It:\ti�;��:::::::::: ::::::::::::::::::::::::: ::�::::::::::::::: �:. � � � m�in 

Pyroxyline, apparatus for the manufacture of 
transparent sheets of. E. N. 'rodd . . . . . . . . . . . . . .  483,701 

Race course for horses, H. S. Butler . . . . . . . . . . . . . . . .  483,tj()0 
Rack. See Hay and stock rack. Hose rack. Pen 

and letter rack. TRADE MARKS. 
Rail fastenin.�, H, Alexy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,518 AlltiPyreti� G. E. Dixon . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  21,841 1 �:n �g��t ���e���; �'. �lo�:cll��.��
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elr:::::::::::::::::. : : : : �:� Boots and shoes, 'r. A. Wicher & Co . . . . . . . . . . . . . . . . . 21,838 

Railway, electric, W. G. Murphy, Jr . . . . . . . . . . . . . . . . 483,85f} BUC��h
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.. '. ' ... .. .. .. .. .. .. .. .. ��',77"7,a4 ton . . . . . . . . . . . . . . . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,823 - il � Buggies, top, C. H. Palmer, Jr . . . . . . . . . . . . . . . . . . . . . . . .  21,837 
Railway or farm gate, automatic, J. R. Benson . . . 483,890 Capsules for medicinal usebH. H. Blood . . . . . . . . . . . 21,851 Railway rail fastening, R. MorreJl . . . . . . . . . . . . . . . . . .  48H,855 Cements, hydraulic aLd ot er, Eisner & Mendel-
Rai�rialer��

i
.I�: . .  ����.i��� .:��� . �.�� . . ����� .���'. �: 483.889 Che

s�rc�l
op·r·Oduci�: 'F: 'von ·HeYde·Ii : : : : : : . : : : : : : : : : : :  g:� Railway rails. combined foot and brace for, E. Cigars, Fw�ter-Hilson CompaI?-y . . . . . . . . . . .. . . . . . . . . . . .  21,843 

Ral,sIW
am
ay

u
S
el'�n"a'I' c"a's'e' ,' L . . , ·A . ... . 

B 
. .  
o·y 

. . d·.·.·.·.· .·.· .· .·.·.·.·.·.·.·.·.' ..
.. ·. ·. t�g,,8752

3
8 Corsets, ladies' FrenCh, SyndIcate TradIng Com-

- � pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,816 Railway s:witch, J. N. 8tron� . . . . . . . . . . . . . . . . . . . , . . . .  48:'3,818 Dyes or colors. Farberei Glauchau, vormals O. Sey-�::;l::� �:�: :::��:hi�; �: :����n: : : : : :  : : :  '. : : : : : :  : : '. :  �:�� FIO�,;r\viieai: ·w:, ii: ·si;;ke.::::::::::::::::::: ':ii,si7; n:t� Railway tie, metallic, B. F. & M. F. Sparr . . . . .. . . . . 483,773 Gas aitd gasoline en!Zines, Palmer & Rey . . .  21,834 to 21,836 Railways, closed conduits for electric, W. G. Gas liquefied carbonic acid, Truslow & Co . . . . . . . . .  21,848 Creighton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,761 Hats, Yolk Hat Company .. . ,  . . . . . . . . . . . . . . . . . . . . . . . . .  21,825 Rake, See Hay rake, Hosiery, J, Black & Sons . . . . : . . . . . . . . . . . . . . . . . . . . . . .  21,831 Record of certain merchandise in retail estab- Ice chests, coolers, and refrIgerators, Challenge lishments, means for keeping stock, D. H. Corn Planter Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,810 Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,659 Medicated belts, p.ll Is., and .salts, A. Loring . . . . . . . . .  21,845 Recorder. See '!'ime reC"order. Medicated soap. CinCInnatI Soap 9<;> . • . . . . • • • • • • • • • •  21,832 Reel. See Wire reel. Medicine for [owls, Orlando MedICIne Company . . . 21,833 
}t���I��R:'n':��par;.tii.;: St.icey . .t. "Ligiitfor<i: : : : :  �:riJ gfg����r!?, ,£,

lll�� e . iiurn 'Company: : : : : : : : : :  : :  : : :  n:� Refrigerator and fruit car, combined, H. C. Good- Poultry snd eggs, M. �iowaty . . . . . . . . . . . . . . . . . . . . . .  21 ,822 eU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,552 Preservattve, chemical, O. Hann & Bro . . . . . . . . . . . . .  21,8M Refrigerator car, ventilated, H. C. Goodell . . . . . . . . 48.',551 Remedies for external use, S. L. "rinard . . . . . . . . . . .  21,849 Register. See Casb register. Remedy for dis:eases of the kIdneys and genital R!ce hUllin!( machine .. E, L, Cantwell . . . . . . . . . . . . . .  483.R99 organs, J, C. Auchampaugh, . . . . . . . . . . . .  . ,  . . . . . .  . ,  21,850 RIce, etc., pol 1shmg, li. B. Prochaska . . . . . . . . . . . . . .  483,868 Remedy for the piles, W, T, Strong . . . . . . . . . . . . . . . . .  21,8H Rivet setting machine, Bray & �ope . . . . . . . . . . . . . . . 48?,598 Remedy for the toothache, R Arduvini . . . . . . . . . " 21,829 Rock drIllIng machInery, A . . E. Chodzko . . . . . . . . . . .  483,901 Sarsaparilla compound, H. L. & J. E. Woodcock . . .  21,827 Rod coupling, Buese & Cowhng . . . . . . . . . . . . . . . . . . . . .  483,896 1 Sash locks and fasteners, \-V. A. BOD?ar . . . . . . . . . . . .  21,840 Roller, See Shade roller. Sheep dip or cattle wash F. D, Bannmg . . . . . . . . . . . ,  21,830 Roll�r mil.l feed, H. R. Shaw . . . . . . . . . . . . . . . . . . . . . . . . 48.'1.983 I Shirts, collars. cutrs, and 'blouses, C. H. McClellan. 21,821 Roll!ng m�Il, G. W. J.ones . . . . . . . . . . . . . . . . . . . . , . . . . . . .  48.'1,926 Silver polish in the form of powder and soap 

MANUFACTURED BY 
W I L L I A M S  BROTHERS, 

I T H A C A ,  N. V • •  
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

ADDRESS 

Williams Brothers 
ITHACA. N, Y. 

RoilIng mi lld'· L, KImberly . . . . . . . . . . . . . . . . . . . . . . . . .  48.3,929 Electro Silicon Company . . . . . . . . . . . . . . . . . . . . . . . . . . 21,820 Roof, L. H. Montross . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . . . .  48:l,966 Soap W H Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . , . , , 21,812 New Fu l l Mou nted Lightni ng Screw Plate. Root cutter, D, Maxwell . . . . . . . . . . ,  . . . . . . . . . . . . . . . . .  483,74:l Soap: Im;ndry, J, W. & T, W, Alexander . . . . . . . . . .  . ,  21,839 Send for Catalogue. Rotary steam engine, F. A. Small . . . . . . . . . . . . . . . . . .  48."726 Soap laundry Reade Manufacturing Company . . . .  21,813 Roundabout, J. L. Buford . . . . . . . . . . . . . . . . . . . . . . . . • . . 483,;).)() Lye 'powdered Champion Chemical Works . . .  , . . . .  21,809 Rou�inJl: machine, W. Greaves . . . . . . . . . . . . . . . . . . . . . .  483,(i:?1 Tea: Paxton & 'Gallagher . . . . . . . . . . . . . . . . . .  ,' . . . . . .  _ . . .  21,847 Rov�ng frame, Morgan & McMullan . . . . . . . . . . . . . . . . 4R?,51 3 1'obacco and cigars, chewing and smokIng, G. A. Sad Iron, J. Sabold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,7!?9 Netf i't al . . . . . . . . . . . . . . .  " " . . . . . . . . . . . ,  . . . . . . . . . . . . .  21,855 Sad iron heater. F, R. Sutton . . . . . . . . . . . . . . . . . . . . . . . . 483,8!8 Toy, C. A. Benner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,852 Saddle P!1d, barness, R. 'Vhltman . : . . . . . . . . . . . . . . . . 483,754 'l'ype writing machine, Wyckoff, Seamans & Bene-Safety pm, hook and eye, E. M, Wflght . . . . . . . . . . . . 483,886 diet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 21,819 Sanitary seal for covers of toilet vessels, C. Velocip'ede'S' and parts thereof and wheels for use Smart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,948 tn ligbt vehicles, Ames & Frost Company . . . . . . .  21,828 Sash fastener, A. S. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . .  483,8a7 Whips. Pomeroy & Van Deusen . . . . . . . . . . . . . . . . . . . . .  21,844 Sash, reversible wlndo,!,.G. Hoersch . . . . . . . . . . . . . . , 48.3,763 Whisky, S. C. B!,ehm & (Co" . . . . . . . . . .  : . . . . .  : . . .  21 ,8117, 21,808 Saw attachment, H. C. "' ebb . . . . . . . . . . . . . . . . . . . . . . . .  (83,m Whisky rum gIn cordIals and CalIfornia WInes 
�::i�'i:'in�c�iI�:�\!!'g: KirksCey &·iio;';iI·en.: : : : : : : :  �:� and brandy, Delafield, 1\1cGovern & Co . . . .  " . . . .  21,811 Wil ey & Ru sse l l lll fI.r. Co.,  Greenfield, Mas." {J,S,A, 
Scale, coin-operated weighing, G. G, Merry .. . , . . . . 483,787 
����, cl:���1�� .aH�iiih�g.
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Screen. See 'Vindow screen. rs���������l��.
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f�� Seal lock, J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,867 25 cents. In ordering please state the name and number Seat. See Spring seat. of the patent desired. and remit to Munn & Co., 361 Sewing machine feeding mechanism, B. F. 8el- Broadway, New York. 

shaIg::oiie;: Bpiing:E: F� 'Harts'hoi-'Ii : : : : : : : : : : : : : :  �:� ! C a n a d i an pat.� n t. !Ii  may now be obtained by the in-Shade supporter, window, S. T. Stuver . . . . . . . . . . . . .  488,796 ventors for any of the inventions named in the fore-
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rii�r�� 'tPo����i Sbears. See Animal shears. instructions address Munn & Co., 361 Broadway, New 

�g�:,r ��l:.l'.!'r�
t
E? i.���:�.���.�: : : : : : : : : :  : : : : : : : :i83,� �:� York, Other foreign patents may also be obtained. 

StIver ores, smelting complex, C. James . . . . .  , . . . . . . �962 
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Speed measure, O. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,84:6 
Spinning mule, P, N, Dexter, Jr . . . . . . . . . . . . . . . . . . . . 483,906 
Spittoon for railway cars, E. L. Harris . . . . . . . . . . . . .  483,918 
Spool boring machine, J. M, Parker . . . . . . . .  " "  . . . . 483.576 
Spring. See Checkrein spring. 
Spring seat, S. G. Scarritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,699 
Square, tailor's measuri!lg, P. N. Arvidson . . ,' . . . . .  483,521 
Stand. See Barrel stand. Medicine stand. 
Steam boiler, J. D. HuJings . . . . . . . . . . . . . . . . .. . . . . . . . .  483,805 
SteJ;"eotype plate and base, J. R. CummingEl . . . . . . . . 483,544 

I uside Page, each insel·ti o ll - - '5 c e n t s  n l i n e  

Back Pall'e, each inser t i o n  • • •  - $] ,00 a l i u c  
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure-
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morning to appear in the foUowiIU{ week's issue. ����:�y6':tf��;:sE���\i��\!.y�/��,. �:.�: .�(K�, rs.t� 

��g�':,�l��� ��£�#��e� . .  �.����I, : : : : : : : : : : : : : : : :  �:��� -r-��-�-i-����fID1�������:�i��j Stove mat, W. J. Turpin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,830 � Stove plate, vapor, F, J, Little . . . . . . . . . . . . . . . " . . . . .  483,932 ; 1fl=::3l '" Street sweeper, A. B. Vandemark . . . . . . . . . . . . . . . . . .  .(83,702 . .. Sunshade, vehicle. L, V. Luce . . . . . . . . . . . . . . . . . . . . . .  483,933 lJf1"1:"L& ESS£R �_ .. 
Supporter. See Box supporter, Invalid sup- .rr r ..  Co i 
sur�?.;::f�h..'l�,

a
3.

e
J.c,i.�'::��: . . . . . . . . . . . . . . . . . " . . . .  483,900 rV'� Mtw..YORI{r" ..,,; 

I 
Suspendin!( device, J. I. Johnson . . . . . . . . . . . . . . . . . . .  483,615 AND CHTCAGO, : Switch. See Electric switch, Electric snap Patent Triangular and flat. : switch. Railway switch. Paragon Scales, tbe best and . 1 Tack driving machine, E. Patten . . . . . . . . . . . . . . . . . . . 483,747 most convenient . Boxwood 
�:�:in:��t��ltg!�,

n
�:���ra'Jf�fd���� �.i� .����: .(83,734: seales. Paper scales. Special 

Telegraph system, police, C. A. Rolfe . . . . . . . . . . . . . .  483,768 L�3;i::::::�§::::��sca�le�s to order. Scales in sets . 
Telephone receiver, �-'. Gross . . . . . . . . . . . . . . . . . . . . . . . . 483,718 
Tenoning machine marking attachment, C. J. 

Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  . . .  483,831 
Thermometer scale, S. E. Ward. . .  . . . . . . . . . . . . . . . . .  483,682 [ 
Tie. See Railway tie. 
Time recorder, workman's, A. L. Jaynes . .  . . . . . . . 4:83,629 Time recordin.z mechanism, D. E. Pursell . . . . . . . . . 483.767 
Time piece dial, G. Reiss . . .  . . . . . . . . . . . . . . . . . . . . . . . .  48.,.696 ; 
Tire, pneumatic, T. W. Robertson . . . . . . . . . . . . . . . . . . 4.83,583 i 
������g���i :iI ;;!ln�, �����llier,: : : : : : : : : : :  �:� i 
Toofbandle, Potter & Dan!(erfield . . . . . . . . . . . . . . . . . ,  483,885 
Toy animal figure, C. M. 8m ith . . . . . . . . . . . . . . . . . . . . .  483,727 
Transom lifter, C. L. Boehme . . . . . . . . . . . . . . . . . . . . . . 483,597 
'l.'raB for sinks, etc.jD. A. Horgan . . . . . . . . . . . . . . . . . .  483,961 
��gJ:b.

ca§��'lfe�d t�o��E.
pes . . . . , . . . . . . . . . . . . . . . . . , 483,682 

Tug hook, harnes., J. Green . . . . . . . . . . . . . . .  . ,  . . . . . . . .  483,959 
Turning machine. wood, Bennett & Haidacher . .  483,760 
�:t!:· c����:

n
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s
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Valve check, S, F. Prince, Jr . . . . . . . . . . . . . . . . . . . . . .  . ,  483,635 
Valve controller, hygrometric, C. 'V. Rogers . . . . . .  483,725 
Vapor burner, J, S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,885 
Vat. See Tanning vat. 
Vehicle running gear, H, T. Goodrich . . . . . . . . . . . . . . 483,717 
Veil pin, G, H. Fien . . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  483,605 
Velocipede saddle, J, A, Hunt . . . . . . . . . . . . .  . ,  . . . . . . .  48;l,559 
Velocipede saddle, F, M. Slocum . . . . . . . . . . . . . . . . . . .  483,875 
Ventilator. See Air ventilator. 
Ventilator, Gross & Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,850 
Vessel closure, J. B. McNabb, . . . . . . . . . . . . . . . . . . . . .  . , 483,575 

A C E N T S  WA N T E D  
In every Connty throughout the United States to 
handle our fast-selling specialties ; will sell in every 
home. �end two cent stamp for illustrated catalogue, 
terms, etc. 

E LECTRO.N OVE L T Y ( '0 . . 
5-10 AMORY AVENUE, ROXBURY, MASS. 
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Vessels, apparatus for ejecting asbes from, H. 
See . . . . . . . . . . . . . . . . . . . . . . .  . , . . . . . . . . . . . . . . . . . . . . . . . . .  48.3,770 The Sebast l' a n-May Co 

Vine cutter, S. H. Francis . . . . . . . . . . . . . . . . . . . . . . . . . . .  483,627 
Ylne holder, J. L, McGarrell. . . . . . . . . . . . . . . . . . . . . . . .  483,858 

ALUMINUM : ITS USES AND AP-
plications. A valuabJe and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 8 ,(j 9 .  Price 10 cents. 1'0 be had at 
this office and from all newsdealers. 

Industrial, Manufacturing. 
and Unc urrent 

SECURITIES DE ALT IN. 
WORDEN & FANSHAWE, 

9 WALL ST,. NEW • .::Y-=O.::R�K.::;.. ___ _ 

SPEC IAL  N OT ICE ! 
Two handsome photo-engraved display sheets 
entit1ed, 
U Recent Improvements in Air Compressors," 
U Recent Improvements in Rock Drills," 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name and address. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place, New York, U.S. A, 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants i. Strength. 
Expense one cent an 

per horse power 
requires but little 

attention to run them. 
E v e r y  E D &' l n e  

G o a r a n  t e e d. Full 
pa.rticulars free by ma.il 
Mention this paper 
V A N  D U Z E N  

GAS &. GASOLINE ENGINE CO. Cincinnati, O. 

[OCTOBER 1 5, I B92. 
O I L-LI M E-ELECT R I C  

L A N T E R N S ,  MAC I C ST E R EO PTICONS 
AND V I EWS, 

Lar,e C.&alo .... e Fr ... U6 Beekman Street, N. Y City, 
• B. () () I .T &; C O .  � 189 La Salle Street, Chicago, Ill. 

NEW YORK TRADE SCHOOLS.-DE· 
scr iption of the New York Trade Schools whic� were 
:r;��l����dton����:����� ��h��� f�:-S�������6����� 
youmr men alrea.dy in such trades to improve I hem�el ves. 
W ith LO illustrations. Contained in Scn::: :'I:T IFIC AM E ltI­
CAN SUPl'L�''';NT, No. 1 S 1 .  Price 10 cents. To he 
had at this oftlca and from all newsdealers. 

I I  NVE NTORS' I DEAS- �:: .. �,,:�oo 
M I I. I . I K E N  & P ' A M O U U ,  

Cor, JOHN AND DUTCH STREETS, NEW YORK CITY. 
Ma chill i.'lt.�, Pattern and ModRl ltfakers. 

W, A�ER JAM ES LEFFEL a. CO "  
" I  SPRINGFI ELD, OH IO.U, S.A. 

S e n d  for o u r  fi n e  WHEELS large P A M P H LET. 

N OW R E A DY ! 
A NEW AND VALUABLE BOOK. 

1 2, 0 0 0  Receipts. 680 Pages. Price $ 5 .  

This splendid work contains a careful compila­
tion of the most useful Receipts and Repliei; given 
i n  the Notes and Queries of correspondents as pub­
lished in the Sci e n tific A Dlerican d u ring' t.he 
past fifty years ; together with many valuable and 
Important additions, 

Over Twelve 'I''' o u sand selected receipts 
are here collected ; nearly e very branch of the use­
ful arts being represented. It is by far the most 
comprehensive vol ume of the kind ever pluced be­
fore the public, 

The work may be regnrded as the prod uct of the 
studies and practical experience of t.he ablest chem­
ists and workers in all purts of the world ; the in­
formation given being of the highest value, ar­
ranged und condensed in concise form convenient. 
for ready use. 

A l most every inquiry that can be thought of, 
relating to formu loe used in the various mnnufuc­
turing industries, will here be found Answered, 

Instructions for working mnny different pro­
cesses i n  the arts are given. 

It is impossible within the limits of a prospectus 
to gi ve more than an ou tline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embrucing how to muke papier mache ; how 
to make paper wa tel' proof and fire proof ; how to 
muke sundpaper, emery paper, tracing paper, 
transfer paper, carbon Impel', parchment paper, 
colored papers, razor strop pA per, paper for doing 
up cutlery. silverware ; how to make luminous 
puper, photograph pA pers. ete, 

Under the head of Inks we hAve neurly 450 re­
ceipts, inclu ding the finest and best writing inks 
of aU colors, d rawing inl{s. lumi nous in ks, i nvisi­
ble inks, gold, silver and hronze i nks, white inks ; 
directions for remo\'al of inks ; restoration of 
faded inks, etc, 

Under the head of Alloys over 700 receipts are 
given, coyering a vast amount of val u able infor­
mation, Of Cements we have SOIile 600 receipts, which 
include almost every known adhesi\'e preparation, 
and the modes of use. 

H e-v to make Ruhber Stamps forms the subject 
of a most valuable practical article. in which the 
complete process is described in such clear and ex­

Fe��� i1:���t
:hat any mtelligent person ma�' readily 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy, 12,'; receipts ; llronzmg, 12i receipts ; Pho­
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching tnere are 5,'; receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings, 

Paints, Pigments and Varnishes furnish o ver 
800 receipts, and include everything worth k now­
ing on those subjects. 

����lI!·lr;,!
u
;f,,?I';iiose· ·.iiI·d · cotton: process ' oj 483,897 I mproved Screw Cutting 

and machine for manufacturing C, Waihel . . .  00,590 Foot &LATHES Wall, floor, or roof of bulldinl{s, A :i. Jud!Ze . . . . . . .  483,927 
Wash board breast rest, O. T. & J. H. Lapham. , . .  483,786 Power Steel Type for Writin[ Macbines, Under t h e  head of Cleansing over 500 receipts 

are given, the scope veing very broud, embracing 
the removal of spots and stuins from all sorts 
of objects and materials, bleaching of fabrics, 
cleftning furniture, clothing, glass, leuther, metals, 
an ' the restoration and preservation of all kinds 
of objects and materials. 

�::gr�:n���l��.rW���aiW�i�B.?·. ����: : : : : : : : : :  �:�� Dr i l l  Press�8� Ch,ucks, Drills, Dogs; Washing machine, R. D. Hulbert . . . . . . . . . . . . . . . . . . . 48.1,721 1 and Maciun Jsts and Amateurs 
Washing machine, J. A. Mengel . . . . . . . . . . . . . . . . . . . . 483, 723 Outfits. !�athes on �rial:. Cata-
Washing machine, C. Osbon . . . . . . . . . . . . . . . . . . . . . . . . .  483,861 I ( )�ne� mruled on nppi lcatlOn. 
Wasblnl{ powder, E. F, O'Neal . . . . . . . . . . . . . . . . . . . . . . 483,634 I Ii !)  to 161 H i g h l n n d  A v e . ,  Watch charm, Smith & Grapewine, . . . . . . . . . . . . . . . . .  483,949 "; [ I I N �; Y, 41 11 ") ,  Watchmaker's depthing and adjusting tool, G. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,960 Water meter, H. B. Williams . . . . . . . . . . . . . . . . . . . . . . . .  483,951 Weighing apparatus, automatic. M. E. Reisert . . . .  48.1,636 Weighing- machine, grain. Droste & Bruns . . . . . . . . 483,0Cl9 

��if��Wii�� ��C'\;i�:��:I£f��.��;.�
j
.�: . .  (:ka,75i;; �:� 

Wheel. See Metal wheel. 
Whiffletree, J. Edgar . . . . . .  . ,  . . . .  . ,  . . . . . . . . . . . . . . . . . .  483,004 
Wick carrier. J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483,850 
Windmill towers, etc., adjustable brace for, M. J .  

Althouse . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  483,520 
Window chair, E. B, Gildersleeve . . . . . . . . . . . . . . . . . .  (8a,808 

Improved Screw Cutt ing 
Foot and Power 

Drill Pre8�es, �hapers, Band, Circular, and Scroll 'Saws. 
Machinists' Tools and Supplies. Lathes on trial, IT Cat nfnf]'np mailed on applicnTi,on. 

SRHAS'rIAN LA'rUE C O M P A N Y ,  
1 20 and 1 22 Cu lvert Street, C i nCi n n at i ,  0, 

Window frame pocket, F. V, Phillips . . . . . . ,  . . . . . . .  483,968 
;��:..�g:e�a:i�,����ies·.::::: : : : : : : : : ·. : : : :  = BEATTY b.:��lf;ee.°.z;:-:,rF��!t�j;W'r.��o':f�.

t
l 

J, D. MALLONEE, M'f'r, STOCKTON, N. Y. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts, 
Those who are engaged in any branch of Industry 

probabll' will  find in this book much that is of 
practicA'1 value in their respective callio,!,s. 

Those who arl) in search of independent business 
or employment, relating to the home munu facture 
of sample articles, will find in it hundreds of most 
excellent snggestions. 

nr Send for descripUve circular. 

MUNN & co., Publishers, 
SCIENTIFIO AMERICAN OFFIOE, 

361 Broadway, !lew York. 

© 1892 SCIENTIFIC AMERICAN, INC.
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E�w�r�:' Wark: an the �te'm Engine 
'11 h e  A lnericRll lllarine  .� IIK'i l l eer9 Theoretical 

and Practic:I I ; with Examples of the Latest snd Most 
Approved Marine Practice. E�or the UBe of Marine En­
gineers and Students. By Emory Edwards. Marine En­
gineer. Illustrated by 85 engravings. 12mo. 435 $ff.�o 

Edwards' 600 Examlnlltion Question s Illl d 
A n s w e l'", for Engineer(j and Firemen (Station­
ary and Marine) who desire to obtain a U. S. Govem-
�

e
;Jc7.���a';�kLlg���1;'arl:m

y¥ :.!;::,:
d
S: !��f�;g 

'l�be A tII f"'}'iCll lI �tealn Eilili n e e ,'. 'rheoretical 
and Practical ; with Examples of the Latest and Most 
Approved American Practice in the Design and Con­
struction of Steam Engines and Boilers of Every De-
��t::��im�O

�t�3e!i:� 
o��nf:�

ers
·E����i��.I�nn� 

lustrated by 77 engravings. 12mo,'119 pages . . . . .  S�.I)O  
IUodern A m el'icRll l\'lari n e  EIIK'il les.  B o i l e rs., 

R u d  Screw Prop e l l ers. Their Design and Con ... 
strnction. Showing the Present Practice of the most 
Eminent Engineers ane. Aolarine Engine Builders in the 
United States. By Emo<y Edwards. Illustrated by 30 
large and elaborate plates. 4to . . . . . . . . . . . . . . . . . . . . $.} .OO 

'I' he Prac t ical �te8 1J1 " u &,i n eers' Gu.ide in  the 
�t�tlE:ia��n

�����Pe�' a�
d 

S:!:���:�n °fn!��re� 
Pumps, �oilers. Injectorsj Governors, In�cators. Pts-
tg�SU��

d 
O'i

E�gi�����: 1i�e�:n�n�n�t
���a:!a

Ifs:�8. 
F
R� 

lustrated by 119 engravings. 420 pages, 12mo . • . . . .  $2. 1) 0 
.'\ en tf>clIhnn of tllf! lli n ri n e  Steal" Engine.  

For the Use of  Engineers, Firemen, and Mechanics. A 
PractlcaJ Work for Practical Men. lllUstrated b

l, 
63 
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C
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new matter. Hmo, 414 pages . . . . . . . . . . . . . . . . . . . . . . $2.00 

D::i��O�!st;��Ilci:,]��dOtOa'::�I��:nrn
i:I�:trat���r 

78 engravings. 12mo, 383 pages . . . . . . . . .. . . . . . . . . . . .  112.01) 
r.r The abot'e or an-y of our Books sent by mail, free of 

post.aqe, at the publication prices, to any address in the 
world. 

;::r Illustrated circulars, sh01ving full tables of c""tents 
oj all oj the above t'aluable books, will be sent free to any 
one in any part of the world woo will send his address. 

� �;�1�����'���, C:}fJ�ra� °t���h��������!; 
and circulars, the whole covering e.1)ery branch oj Science 
applied to the Arts. sent free and tree ot postage to any one 
in any part of the world woo will fUTnu.h hUi address. 

H E N R Y  C A R E Y  B A I R D  &. CO. 
lNDUSTRIAT, PUBL18HEUS,BoOKSlCLLERS & IMPORTEHS 

1; 1 11 W aln ut S t . ,  P h i l ad e l p h i a ,  P, •• , U .S.  A .  

THE RAILROAD ISSUE 
-QF-

THE IIIDEPERDEIiT. 
CONTENTS. OCTOBER, 6, 1892. 

THE NIGHT EXPRESS-POEM. Bliss Carman. 
THE PUBLIC AND THE RAILWAYS. 

The Hon. Shelby M. Cullom, U. S. Senator from 
Illinois. � ENGLISH AND AMERICAN RAILWAYS. 

W. M. Acworth, Et'jq., London, A BUREAU OF RAILWAY STATISTICS AND ACCOUNTS. 
Henry C. Adams. Esq., StatistiCian of the Inter­

State Commerce Commission. 
HIGH SPEED RAILROAD TRAVEL. 

Theodore Voorhees, Esq., General Superintendent, 
New York Central Railroad. 

ARBITRATION AS RELATED TO LABOR. 
Col. Aldace F. Walker, President of the'Westem 

Traffic Association. 
THE FUTURE OF THE INTER-STATE COMMERCE COM-

MW':.W� D. Dabney, of the Inter-State Commerce 
Commission. 

UNITY OF RAILWAYS AND RAILWAY INTERESTS 
Hon. A. Schoonmaker, ex-Inter-State Commerce 

Commissioner, 
LONG VS. SHORT HAULS. 

GeP .. �. P. Alexander. 
THE TREATMENT OF RAILROAD EMPLOYES. 
STAT�' &N���

s
btr 'R�fI�ii1D��?tgI��ette, " 

Prof. Frederick Clark, Ph.D., of Leland Stanford 
University. 

In additiun, contributed articles upon a variety of 
r��{T.

cts, together with the usual Departments, « pages 
Single copies, 10 C ents . Yearly subscription, 83.0 0  

THE INDEPENDENT. 
1 1 4  Nassau Street, New York. 

RAINMAKERS IN THE U N  I T E D  
States.-A full account of t.he operatiolls �n the produc­
tion of rain recently curried out under � ederal appro­
priations in 1'exfts. One illustration. A rtitlcial rain 
making. By Prof. E. J. Houston. CUDtair.ed in SC1EN­
TIF IC A l\fEltICAN SUPPLEMENT. No. 824. Price 10 
cents. '1'0 be had at this office and from nIl newsdeale rs 

WHAT ELECT RICITY IS -BY W. W. 
JHcqne!ol. An mtere�ting discussion of the subject. illus­
trated with 80me new experiments. Contained in SCI EN­
TIIo'IC A-:\IERICAN SUPPI .EMENT, No. S:i7' . Price 10 
cents. '1'0 lie had at this office and from a l l  newsdealers. 

E B EST LOOS E P U L L EY O I L E R  
I N  T H E WO R L D _  VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to 4, weeks with one 
fiUinc, Cost 25. 30, 4,0, 50, 65 and 85 centa 
each. Send Price and T R Y  ON E .  
State diameter and speed o r  PUlley. Will 
senrl Catalokue rree. Mention thj. paper. 

• TIl'T CO.CI.eln .... I,O" U..a... 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver­

tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes lato all the States and 'l'errlto­
rles, and Is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
n;tore than to see his advertisement in a printed news­
paper. He wants circulation. This he has when he ad­
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising �ent influence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN, when se­
lecting a list of publications in which you decide it is for 
your interest to advertise. This is freq uently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad­
dress lU U N N  & CO •• P ublishers. 
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....""r ROCK BREAKERS AND ORE CRUSHERS 
,�'.e �nan��!"'�UII"e_��d_s��������hl'nrt te�\I;;;' 'Wa�e�tl��t:s

t
�g' �tPW. 'm�k�,

r
J,g';:'�,

e
f35s���: V ALU ABLE IMPROVEMENTS, for which Letters Patent were granted 

0=,-, --,';:-:'0. C C"'.�·;' ----, to Mr. S. L. Marsden. All Crushers supplied by us are constructed 
Y & llI A I �H I N I<; C O . ,  MRlI u f  .. cturers, A N SONIA, C O N N .  & BA CO N . A "."' ts, N }; W  Y O lt K  Rnd C H I C AGO. 

CHUCKS Catalogue No. 12, just Issued 
with over 4C new illustrations 

• sent free. Address, 
The Cushman Chuck (1 0 . ,  H Rlotford. COli n .  

SCIENTIFIC AMERICAN SUPPLE­
�:;:J�'CA�n

�U�;�:�E�ikca�U�e
b
�a8

f
ath:h�8C��c�I��� 

10 cents. Also to be had of newsdealers In all parts of 
the country, 

•. WIFE ro�8D�� ��no:� 
$12 Bay. a ,lIi.OO lap ..... Oxford 8bopr 

Sewinlf Machine; perf"'" ... orkID, l'iiio able,liDely Iinlohed, wried 10 !Jghl andh"3 
,. ,  ' att;�=:::.ml:t:.et�!!-,!::::St:5 
:: . �":�=��;:=�W.�-J;: Ii _ 1119. QlJU'DIo DI1"'ID, lB CBlCAQO,ILLr 

"2 MONTHS ON TRIAL" FOR 10 
Bubier's Popular Electrician. C. 

An illustrated monthly journal for the amateur. experi� 
menter and public. BU'Ulm PVII. co. , LI�N,  .ASS. 

" ECONOMY IS WEALTH. "  
CanvrtSlera wanted to sell the N .·w Mo­
d("l lIa l i  Typewriter. Why will 
people buy a * 1 00 machine when t::W will  
purchase a betttlr one' Send tor i l lustral.Ad 
catalogue and terms to County Agents. 

Address N. TYPEW R1TER CO. 
611 WuhiDJrOOn Street, Boston . .:\Isy. 

Mention Sclentific America.n. 

-FO R-

FREE  SITES TO SUBSTANTIAL 
MAN U FACT U R I N G  E N T E R P R I SES 

i n  the  rupidly growmg towns of  Virgima tLnd West Vir­
�in ia, possessing C'H.l!:AP IRON. CHEAP LUMBEH, CHEAP 
FUEL, and RA ILROAD FACILITltr.8, address J .  H .  DIN­
GEE. 333 Walnut Street, Philadelphia. Pa., President 
and General Manaller of Jlumeruus Land Companies 
situated along the lines of the Norfolk & W estern 
Railroad. 

BELKNAP MOTOR CO" 
28 Plum St., Portland, Maine U. S. A. 

CK & ORE BREAKER 
Capaeity u p  to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 
M!'�l���.

o
f s!i:S

h
fg.r

���J���:f. 
C A T E S  I R O N  W O R KS, !iO ( !  �o. (! I httnn S t . ,  (!lIicngo 136 C, Liberty Street, New York. 

237 C, � ranklin St., Boston, Mas. 

Manufacturers and Jobbers of 

B E L L S  
63 S O .  CAN A L  ST. 

C h i cago, I I I .  U .  S .  A .  
The cheapest, simplest and most efficient 

bell manufactured. 
Do you want our illustrated price list U H " ? 

HOW TO MAKE A STORAGE BAT-
tery. - By G .  M. Hopkins. nirections for maklnll a 
Plante bat tery and for charJ,!ioll the same. With 4 illus­
trations. Contained in SCIENTI}'IC AMERICAN SuP­
PLEMENT. No. S41). Price 10 cents. 'l'o be had at this 
office and from all newsdea.lers. 

A Groat Auvortisin[ MouillID. 
The Architects and Builders Edition 

of the Scientific AInerican. 
(Established 1885.) 

This superb architectural work has by far the largest 
circulation of any periodical of Its class. It goes di­
rectly into the harul.s of those who have t he ordering of the 
great bulk of B uilding Materials and Appliances, namely, 
the Architects, Builders. Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the SCIENTIFIC AMERICAN 
is unque",-�tion{l.bly the very best advertising medium for 
manufacturers and dealers In Building Materials, Car­
penters' Tools, Woodworking Machinery, Heating. Ven­
tilating, Plumbing and Sanitary Appliances, ROOfing, 
Architectural Wood and Metal Work, Builders' Hard­
ware, Doors, Sash, Blinds, Paints, and In fact all goods 
which enter Into or are used In the construction and 
maintenance of Buildings or works of any klnd. 

The rates for advertising are moderate. For terms 
address MUNN & Co. Publishers, 361 Broadway, N. Y. 

St
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Mode l and �:x perl m e I l I R I  Work. 
Small Machinery, Novelties, etc., man­

ufactured by special contract. 
N ew York Stenc i lWks, 100 Nassau St., N .  Y 

-----.---- TO PATENTEES. AstronomICal Telescopes ��n�E'lT�'lt�O;"Rf'�r�b�rll���::��IO��!�� w!!t 
of superior defining power, ���rJ�ol':i�::�n�<:i'� n�s

e
e
d�� ;!t�n"ts�

ed for, and how to 
EYE PI ECES, etc. Practiclli Pub l i sCiu" Co., 21 PARK Row, N. Y. 

Manufactured by 
W. & D. MOGEV, 

West 27th Street. New York. 
IT Send for catalogue. 

" T i l E  SINTZ " 
GAS A N D  GASO LI N E  ENGI N ES 

Stat i o n a ry a n d  M a r i n e .  
Makes Is own supply of gas from 
gasoline, and at less expense than 
�.?!tI�I��e

:e��rr�d�· ��n�O�th C�iib�� 
I manufactured or natural gas. Spe­
cially adapted for small boats and 
launches and electriC lillht work. Cir­

i culars free. IF lUentwn this paper. 

i C LA R K  S I N TZ, M F R . ,  
Springfield, Ohio. 

:DI.I:'UN"N" � Cc:>., 
P u bl ishers " Scie ntific A m e rican," 

The Shimer Cutter Heads 
41),000 SOLD. 

To Work Car Siding, Flooring 
��ul'A''h!�'!f. S�:E ;an� 
Blinds. Cope Heads to 
match. Sam') �. �blm"r & SODS, 
Centre St., Milton. Pa. 

DO YOU WANT 
TO 

Spec u l ate? 
M ake M oney? 

Ot hers H ave 
Cot Rich,  

Why N ot You? 
Write for Particulars. FREE. 

JOSEPH B. ALLEN, TREA8. ,  
244 Washinwt.on St. , Boston, Mas ••  

High Grade MECHANICAL and INS'l'RUMENT (Sci­
entific, Precision Philosophical and Electrical) WORK 
of every desCriptlo� general or speCial, accurately, care­
fully, neatly and sklllfully made in quantities deSired, 
from drawings furnished us or from our own desillns. 
lt��M·f'\:3�1����.k����tt, ���i��;§� e'i�� In Metal or Wood. Please write for terms. American 
Instrument Works, P. O. Box 19010, Boston, Mass. 

A R T E S I A N 
Wells. 011 and Gas Wells, drilled 
by contract to any depth, from 50 
to 3(0) feet. We also manufac­
ture and furnish everything re­
quired to drill and complete 
same, Portable Horse Power 
and Mounted Steam Drilling 
��f::;':,�

s
sl�J;�e;�cli��:{[. 

required and send for illu8trat-
:d <fIt'IW�'h 

A�8�
e
t:t Y CO., STREET. NEW YORK. 
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PROPO S � L S  • 

u NJJ-��l? s�r�e1: '��JI!��6���n� S����b�r ��s: 
-Sealed proposals, in duplicate. will be received at this 
office until 2 o'clock p. m., standard time. November 15, 
1892, and then publicly opened, for furnishing all the 
material and labor necessary to complete the present 
f��bP: lt��e��8��:��� 
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proposals, also to waive any informalities. :-'peciflca­
tions, blank forms, and all available information will be 
furnished on application to this office. Persons intending 
to submit proposals must visit the locality of the works. 
'l'HOS. H. HANDBURY, Major, Corps of Engineers, 
U. S. A. 

CL.A.� � ' S  
W O O I� W A S H ERS. 

W A R P  DYEINH A N I) !o\ I ZINH M A C H I S F.S. 
P A T E N T  R U B B I<:R C O V ERED I' Q [l l<:EZ I<: 

RO L I .S,  
POWER WltI N G E R!o\ }' O R  H O �IE R Y A N D 

V A R N  J) Y E I N G. 
D RY I N G  A N I)  VENTI L A T I N G  F A NS, 

WOOL A !'i D  (: OT'J' O N  DRYERS, Etc. 
Catalogues free. 

C E O. P. C L A R K  
Box L .  W i nd s o r  Locks, C o n n .  

WANTE D-�:�U;�f;��rti:::��d�� r��::il� the best makes. One to take whole product preferred. Correspondence solicited. C. Lee Abell, Bullalo, N. Y. 

Xl 'U S T ! Xl U S T ! 
Gi bbs Patent D u st Protector 

rotects the nose and mouth from in ... · 
haling poisonous dust. Invaluable in every industry where dust is 
troublesome. I'el'ft"ct protection 
with p el'ft"ct ventilation. Inha­
lation of dust causes catn rrh, consumption and many other se­
rious disorders. rr'housands 1n use. 
��!:':d!�'�dl?fJ����i:n If;'o�nt:�

d 
GibbS3lt'i.·�.!Ii:��.� C�i�;.gO. 

HAVE YOU READ �perirnental $cienCe? 
This new book, by Geo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can alford to be without the kind of scien­
tific inf ormation contained in this book. It is not 
only instructive. but entertaining. 

Over jon PA U.·('� : 680 1 ine ('ut'$. : �l1 hRtnntiany and 
beautifully bound. Price by mail, $4.00. 

IfTSe1ld jar illustrated circular. 

M U N N  & CO.,  Pub l ishers, 
Offi ce of the SCI E N T I F I C  A M E R I C A N ,  

3 6 1  BROA D W A Y ,  N E W  YORK. 
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�boertigement$. 
Inside l'all'e, each I n sertion • •  7 a c e n  ... .. l i n e  

R a c k  Page, e a c h  i n sertion • • • • 81 .00 a l i n e  
T h e  above are charges per agate line - about eight 

words per lIue. This notice shows the width of the line, 
and is set in agate type. Engravilljjlll may head adver­
tlsemeut. at tlie same rate per agate line. by measure­
ment. as the letter pre.s. Advertisements must be 

::g��1� t':,
t 

a���"l'�i�ge �g:�WI'::'''' �":!k':�s���day 

OVERMAN W H EEL CO. 
• oaTON. WaSHINGTON. "ENVIER. SAN ""ANCI8CO. 

A. G. SPALDING " BROS., SpecIal Agents, 
OHIOAGO. NEW YORK. PHILADELPHIA. 

" Ro[ors' llrivo Scrow." 
Patented May 10, July 19. 1887 ; 

It is 
cheaper than 
a common screw, 

and, being cold foro­
ed, the entire surface 

hRS a metallic skin. 

July 10, 1888 ; 
July 19, 1892. 

It will turn like a screw 

into wood when driven 

with a hammer. and 

will not break the 
fibers of t h e  

wood. 

}'or applying steps to Elec­

tric Light Poles. it has no supe­

rior. 
* 

...- Send f01' samples to 

AMERICAN SCREW COMPANY, 
P R O V I D E N C E ,  R .  I .  

T!B AMBRI�AH �BLLTBLBPH�IB ��. 

J c itutific  �tltricat1. 
E L E CT R I C  M I N I N·C A P P A R AT U S, 

E L E CT R I C M I N E  LOCO M O T I V E S  
E L E C T R I C  V E N T I LATI N C  FA N S  

E L E CT R I C  H O I S TS " E L IiVATO R S  
E L E CT R I C  C O A L  C U TT E R S .  

THOMSON-HOUSTON ELEOTRIC OOMPANY, M IN ING  DEPARTMENT. 
622 AT LANTIC AVEN U E, BOSTON ,  MASS, 1 73-1 75 ADAMS STREET, CH ICAGO, ILL 

K D D A K S 
$6 .00 to $65.00.  

The New M odel folding Kodak has  glass 

plate attachment, Barker shutter, 

sliding front, automatic register, and 

can be used as a hand or tripod 

camera • 

EASTMAN KODAK CO. ,  
Send for Cirou lars. Roohester, N. Y. 

per Coat 17 to 175 e.eh. Add.e •• 
THE VANDUZEN &, TIFT CO. , 

101 to 108 I. SeeoDd St. , CiDciDDati, O. 

S A W S Wanted 50ijM Sawyers S A WS and L u m  e r m e n  to 

A 
send us their full address for a copy of Em- A erson's a::r- Book of SA W S, new 1892 edi-
tion. We are first to introduce NATURAL 

W GA S  for heatllll! and tempering Saw. with W wonderful etfect upon imRrovlng their :Jiua-

S �Ze��d rJ'.f��:sit:r�ji�L*" �M'�U S & C O .  (Limited). Beave .. Falls.  Pa. 

.. Improvement the order of the BIle." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the E.sentlal Features greatly perfecte<l 

The Most Durable In Alignment. 
Easiest Runnlnll and Most Silent. 

All gpe cleaned In 10 second. without soiling the hands The l:imith Premier Typewriter Co . Syracuse, N. Y . .  U. S .  A. 
P" Send for Catafog,·e. 

ALUMINUM. AN I N TERESTING DE-
scription o f  the vuriou8 method. o f  manufacturi ng thl. 

roet�.; c���:i\'� �gt��'if.trWiN:'� ��,f.ec��n'i'il�'iJ'Y: 
SCIENTIFIC AMERICAN SUPPLEM BNT, No. '133. Price 
10 cents. To be bad at this 01llee awl from all . news­
dealers. 

SMOKELESS GUNPOWD ER.-AN IN-95 M I LK ST . ,  BOSTO N ,  MASS. tere.tin ... art icle by Hudson Maxim on the manufacture I an d use of smokeless g u n powder. Iliving' a �ketch of its 
h iRtory and the metl�od8 of produqin", it. ContHined in 
SCIENTIFIC A M ERICAN SUPPLEMENT. No. 821 .  Price 

This Company ow ns the Letters Paten t 10 cents. To be had at th is office and from "I I neWB-
deale .... gran ted to Alexander G raham Bel l ,  :March __________________________________ _ 

7th ,  1876, No. 174, 165, an d Jan uary 30t h ,  
1877, No.  186, 787. 

The transmission of Speech by all k n o w n  

forms of , Elf'ctric Speaking Telepbones in­

fringes the right secured to this Compaoy 
by the above paten ts, aod renders eacb 
ind iv idual user of telephones oot furni�h­
ed by it  or its l iceosees responsillie for Ruch 
uolawful  use,  aod all  the consequences 
thereof, and l iable to suit tllerefor. 

ST EREOTYPIN G ;  T H E  PLA STER AN D 
Paper Processes.-Composition and preparation of the 
muuld,  the best alloys ot·  metal and proper degree of 

�::!j.i����:��g
b�)�lg ����������I��th

l
�
t
�ine��OU:ilf��t��� 

lions. A paper of "Teat i l l t el'e�t to every printer. By 
Thomas Hola •• �'.C.S .. �'. I .C. S(,I ENTIFIC A MERICA N 
SUPPLBMBNTS. 7 7 3  and 7 74. 10 cents each. 

E nvy is easy for a happy 
!Dan to bear-even from his 
friends. 

It al ways seems to be ex­

cited by the new Quzck-wz'n.l­
-i1Zg Waterbury watch. I t  
wi nds in  abou t  five seconds. 

Coin-s i lver and gold filled 
cases make it beautiful to 
look at. I t  h.as a ic\' .... eled 
movement, and is  an accumte 
timekeeper. 

It is still a low-priceci 
watch. 

J,,,velera .ell lt In several .tyle.. 10. 

�ATENTS ! 
MESSRS. MUNN & CO. In connection 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve­
ment •• and to act a. SOlicitors of Patent. 
for Inventors. 

In this line of business they have had fori,,"n," War .• ' e.C'JJt.,';'rltcr, and now have Jl.nequ" " ,tl facilU ie..>il for the 
preparation of Patent Drawing •• SP'lclilcatlon •• and the Drosecution of A pplications for Pat<lnt. In the United 
States, Canada, and Foreign Countries. Messrs. MUDn & r,o. also attend to the preparation of caveats. Copy­
rll{ht. for Book�, Labels, ReIssues. As.bmments. and 
Reports on Infrmgement. of Patents. AU business In­
tru.ted to them I. done with special care and prompt­ness, on very reasonable tenus. 

A pamphlet .ent free of cha1'l<e on application, con­taining full luformation about Paients and how to pro­cure them J. directions concerning Labels. Copyrillh t. 
Designs, ... atent,,; AP:reals. Rel.sues. Infringement.; ASSignments, ReJecte Cases. Hints on the sale or Patents. etc. 

We also send. free of charge. a Synop.is of ForeIgn Pa­tent Laws. showing the cost and method of securing Patents In aU the principal countries of the world. 
M U N N  &; CO .. Solicitor. of Patent ... 

381 R .. oadway. N e w  York. 
BRANCH OFFICES.-No. 822 aud 624 F Street. Pa­

e110 Ru\ldbur Bear 7th Street, WublDaton. D. C. 

P E R FO R A TO R S  O F  A L L  M E TA L S  
For Cotton. Oil an d  Rice Mills Sngar Houses, Distilleries. Phosphate and Fertilizer 
Work., lIfinlng and Concentrating, Gas and Water Works. Elevator •• Threshers. Sepa­
rators, Corn Shellers. and all kinds of Grain Cleaning Maclilnery. Heavy ,teel and Iron . P1ate8 and Cylinders for Screenlnll Ore. 'Coal, Stone. For Filters. Strainers Ventila­

tors. 011. Gas and V:ajlOr Stove. and all special purposes. Special sizes for Coifee Clean­Ing and Roasting MachineI"]'. Perforated Tin and Brass. 
The H arrinll'ton &; KlDg I'erforating Vo .. C hicllgo, and 284 Pearl St .. N.Y 

And S all p!'lcea. eW8 ustrat Dr .... ry subject or B ' E X H I B I T IONS.  etc. a:J A proj"abl� ltusinee& lor a man with a .small capital. Ahlo Lanterns for Home Amusements. 236 page Catalogue free. MOALLIST E R ,  M rg. Optician, 49 N assau St.,N.  Y .  

� N I C KEL  
" AND .� ELECTRO - PLATI NG § Apparalus aad Material. 

' .  � THE ; � Hanson &; Van Winkle Co. 
'" N ew a r k ,  N • •  r.  £ R1  LIBERT Y ST., N. Y. � 23 S. Ct:r�Jl�REET, 

we can supply you. All sizes 
ted and n B lll o l i n ted, always 

stock. Remember, we make a 

�f:t:.�g�::,le�l��j�: ��fa'���r.,: 
'1'Il e U L E V E I .A N D  STO N E  U O ,  

2d Floor, Wilshire, ffieveland. O. 

A M O DERN  BATH . 
Th.e Latest 'and Best. 

�:lc� S�I��eg�IWe��e�.
OI�� <i::.�k 

room required. Ornamental, inex­
pensive, complete, practical. Desi­
rable for city or town. 
Sem1 2 cf. stamp for 
'I'he M o s e l y  

Batll T n b  
186 S o .  canal St., 
!l4 to 50 H. P. THE Motor of 19th Century 
�can be used Any Place, to dO Any 

Work. and by A n" On •• No Boil­
er ! No F'ire ! No Steam ! No 
Ashes ! No Gaug-es ! No Engi­
neer ! A pertectl y safe Motor 

.. . for all places and purposes. Cost : . .. of opfrt.tNon abo u t  one cent an 
hour to f.(lCh 'in tLicaten horse p01ue'I". 

. For circulars, etc.,  address 
Economy, Reliability, CHARTER GAS E N G I N E  CO. 

SImplicity. Safcty . P. O. Box 148.  l'ite r l i 'll',  I I I .  

TRADES UNIONS, TH E TENDENCY 
of.- By H erbert S pencer. An able paper. polntiDl! out 
tbe 'JQ reu t d lfficulties of  deal ina- with com plex SOCial 
questions . Contained In SCI EN TIFIC A MEltlCAN Sup­
pr,EMENT. No. SO l .  Price 10 cents. To be had at this 
office and from all newsdealers. 

TH E ARMSTRONG  MACH I N ES,  
For (JuttlnK OW and '1'hreadln,. PIpe. 

For Hand 
or Power. 

1 to 6 Inch. 
m I. to m a k e  

machines as good 8S 
our Stocks and Die .... wbicb are universally acknowl-edged to be THE R ... ST. or Send for catalogue. 
THE ARMSTRONC MFC. CO., Bridgeport, Ct. 

C E N E R A L  E L E C T R I C  C O M P A N Y. 
E D I S O N  a n d  T H O M SO N - H O U S T O N  S Y S T E M S .  

I N CA N D E S C E N T  a nd A R C  L I C H T I N C .  
S T R E E T  R A I LWAYS. 

T R A N S M I S S I O N  O F  P O W E R . 
M I N l llf e  BY E L E CT R I C I T Y. 

I'end for our N E W  Catalogue, 
ElEt.. A._O� C>FFXOEa . 

� A t�·lW��venu3
t

' · · ·
t
· · · · · · · · : · ·  . . .  " . . . . so.t!'n . Ma •• · 1 42 Brnnd 8treet . . . . . . . . . . . . . . . . . . . . . . . . .  " • • . .  New York. . an am. ree . . . . . . . , . . . . . . . . . . . . Ch ! csllo. I I I .  609 A rch Street . . . . . . . . . . . . . . . . . . . . . . . . . .  Philadelphia. Pa. 264. W e.t Fourth Street . • . . • • • • . . . . . . .  , . . . . .  C incm nati. O. 401-46'1 Sibley Street . . . . . . . . . . . . . . . . . . . . . . .  St. Paul. Minn. Gould BulldIDlf . . . . . . . . . . . . . . . , . . . .  , . . . . . .  , . Atln.nta, Ga. Masonic Tem ple . . . . . . . . . . . . . . . . . . . . . . . . . . Denver, .uolo. 16 t lrst Street . . . . . . . . . . . ; . . . . . . ; . . . . . .  San Francisco. Cal. 

lOCTOBER I S, 1 8<)2. 

GOM-'InR Figures 0.11 Examples. X., 
M operated. Rapid. Accurate. 

I Relieves mental strain. 

en or Circu ar. • • BG, Co.J 62-66 lIlinois St. Chicago-

ESTA BJ.ISHED IS46. 
The Most Popular Soientiflc Paper i n the World 

O n l y  $ 3 . 0 0  a Year. I n c hl ll i u ll  Postage. 

WeekJy-�2 N ll m h ers a Y e aI'. 

TIo 1 8  w i d e l y  cll'cll l at8l1 and splendidly Illustrated 
paper is published weekly. Every number contain. six­
teen PBIles of useful Information and a larll'e number of 
orl ... lnal engrav!n.s of new Inventions and discoveries, 
repre.entlng Enirlneerlng Work •• Steam Machinery, 
New Inventions. Novelties in MechanIcs. Manufactures, 
Cheml.try. ElectriCity. Tele .... aphy. Photography. Archi­
tecture. Agriculture. Horticulture. Natural History. 
etc. Complete list of patents each week. 

Tel'lI Is of � lI bIilCl·h) t i oll .-0ne copy of the SCIEN­
TU ll' AMERICAN will be sent for on, 11",,·-52 numbers­
postage prepaid. to any subscriber In the United States, 
Canada. or Mexico. on receipt 01 tlII 'ee d o l l n.l·" by the 
publishers ; six months. 11.60 ; three month., '1.00. 

e 1 1I 1l •• -Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit i. by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. .ecurely sealed. and correctly addressee!, 
seldom goes astray. l!ut Is at the sender's risk. Address 
all letters and make iill orders. drafts. etc .• payable to 

M V N N  &; CO . . 361 Uroatlway, New Y Ol'k. 

---0---
T H E  

Idtntitit �mtritltU luppltmtnt 
This Is a separate and distinct publication from THB 

SCIENTIFIC AMERICAN. but is uniform therewith In size. 
every number containing sixteen large pages full of en­
gravings. many of which are taken from foreign papers 
and accompanied with translated descriptions. 'j'UB 

SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and Includes a very wide rlUllle of contents. It pre­
sent. the most recent papers by eminent ",rlteI"I! In all 
.he principal department. of Science and the Useful 
Arts. embracing Biology. Geology. Mineralogy. Natural 
History. Geography. Archreology. Astronomy ChemiS­
try. Electricity, Light. Heat. Mechanical Engineering. 
Steam and Railway Engineerlnll. Mining, Ship BuildIng. 
Marine Engineering, Photography. Technology. Manu­
fBCturlnll Industries. Sanitary Engineering. Agriculture. 
Horticulture. Domestic Economy. Bio .... apby. MedIcine. 
etc. A vast amount of fre.h and valuable Information 
obtainable In no other publication. 

'l 'he  most importll.n t Enginee.rillg IT''orks, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, �.OO a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both mailed 
for oue year for '7.00. Single copies. 10 cents. Address and 
remit by postal order, express money order, or check. 

M V N N  &; CO .. 361 BI'oadway, N ew Yo .. k. 

---0---

�uitding �dition. 
TUE SCIENTIFIC AMERICAN A lt C H I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly. ,2.60 a year. 
Sin..-le cople •• 25 cent.. Forty larlle quarto PBlles. equal 
to about two hundred ordinary book page. : forming a 
large and splendid Magazine of Architecture. rlcbly 
adorned TI'ith rlearrnt. plates in colm's, and with other flne 
engravings ; illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature i. the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. city and country, Includin..- those of very mod­
erate cost as well as the more expensive. Drawings ln 
pe ... pectlve and in color are given. tOllether with fuil 
Plans. Specifications. Sheets of Det ails. Estimate .. etc. 

The elegance and cheapness of this magnificent work 
have won for It the I.al·gest e i r e "  I atioi. of any 
Architectural publication In the world. Sold by all news­
dealers. '2.60 a year. Remit to 

M U N N  &; C O . , PubUslo ers, 

381 Broadway, New York. 

PRINTING INKS 
The SCIENTIlI'IC A MERICAN I s  printed with CRAS. 

1IINEU J OHNSON & CO.'S INK. Tenth and I,ombard 
8-' •• Phlladelp:Cia, and 47 Roee St., opP. Duane, New York 
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