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A GREAT BRONZE CASTING. 
The steps in the naturalization of a foreign industry 

in thiseountry are always of interest. For many years 
monumental bronze casting was, peculiarly a foreign 
art. Munich or Paris was called upon �hen statues of 
generals .or other dilltinguished men were to be produ
ced. Withiua few years several bronze foundries have 
been started in thiS. country. One of the most recent is 
illustrated here. It is of interest, as being in New 
York City, and as having recently been the scene of 
the heaviest bronze casting yet made in America. 

The Union' Pacific, Railroad decided to place a 
bronze buffalo's head over, the eastern portal of their 
new bridge at Oniaha. The design was most fitting, as 
the crossing of the Missouri River signalizes the trav-

.n_ �'.Q out.T?"'.A'P, jnt�t�cj.fua hpifol" �..D..U!!eS-now ___ nDffi� 
tunately deserted, and deprived by death a� flight, of 
their former tenants. Mr;, Edward KemySt dr;, of this 
city, was the artist selected for'the work. His model, 
executed with great vigor, and depth of cl1tting, repre
sented the' well-known bison's head, adapted by its 
boldness of design to the elevation it was to be placed 
at. It is about nine feet high. Mr. Etienne Favy was se
lected as the founder. His foundry, also iuthis city, 
is probably the best arranged in the country. He uu-

'dertook the task of casthlg the great head in', orie 

NEW YORK, SEPTEMBER 3, 1887. 

piece, with'the exception of the horns. These w�re cast 
separately ... T'o obtain some idea of the intricacy 'of 
the mould and core, the illustration' of the great head 
should be consulted ; the bold contour, with deeply 
sunkl:ln 'eyes and nostrils, and the surface of .the h ead 
completely covered with curling hair,'involving;a great 
amopnt of Jlndercut work. .

'
. 

' 

The mould was made under the direct su pervision of 
Mr. Favy. , Two men's labor for three months was 
devoted. to it . .  Probably as many as 1,200 ,pieces I:lIl
tl:lred into the composition of the mould. ·Each piece 
had its own separate frame or backiug of, iron rods, 
forged to suitabie shape and outline. Whetl finished, 
it was taken to.pieces and removed from the model, and 
again set up. It was next used for forming the core. This . .made within it . .. Then.nieCe lllr. ni..ru. t.h<>;�� 
mould was again taken apart and withdrawn, leaving 
'the solid core, itself a model of the head. This had to 
be reduced in size; Three days were devoted to care
fully reducing it by paring off its surface. The object 
was to execute, this. work so as to leave a space of �4 
inch thickness fOr the metal to run in. 

The mould with the core ",ithill it, lea�in.g � space 
alluded to, was set up. The drying of the two parts 
was executed, not in the usual dryinjr oven, but in the 
moulding pit i tself� The Favyforindiy . is peculiarly 

[$3.00 pedear. 
iitted for heavy work, as, in addition to several cruci
ble furnaces, it has a reverberatory furnace, on whose 
hearth several thousand. pounds of metal can be fused 
in ' one heat. Directly in front of this furnace, the 
casting pit was arranged. It was deep enough to re
ceive the mould, with three feet or more to spare. 
Neal' its bottom several large grates were placed, and 
on them the fires were started to dry the mould'and 
core. Flues led the 'products of combustion away 
from the pit. For ten 'days the fires were kept up. 
After this period, they were allowed to die out. 

As the object was' so large and intricate, it was de
cide.d to adopt the process of bottom casting. As will 

be obvious from the description, this secures the purest 
metal. A large, deep flasls. ,was prepare.<i with clay lin
<-� .4 . _ci�""' ",,,,p .. vtt'��Imu uver'inxtnousand 
pounds of metal. ,In its bottom two holes were made, 
which could be Closed by plugs onron. Theplu�rose 
above the top of the fiaskand terminated 'irieyes, so 
that they could be simultaneonsly extracted. The two 
apertures corresponded in distance apart· with t,wo 
openings in the top of the mould. From the latter a 
number of diverging gates or channels for the metal 
ran to all parts of the head. The idea was to place the 
metal reservoir solidly on top of the mould, to setthe 

(Continued on page 14S.) 
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ISTHlIIUAN SHIP TRANSIT. 

The interesting question as to a means of ship transit 
across the American isthmus was discussed at the re
cent meeting of the Americ!tn Association at Columbia 
College, this city. The most important paper on the 
subject was by Commander Taylor, U. S. Navy, who 
expressed himself strongly in favor of a canal at Nica
ragua, which locality he has visited. His remarks upon 
the proposed ship railway at Tehuantepec show him to 
be less familiar with this project; his opinion thereon 
being directly opposed to that of experienced engineers 

[SEPTEMBER 3f 1887. 
isMlmus, while Nicaragua is not far distant from the 

lower end. Panama, he truly remarks, is in the zone 
of calms, in the doldrums, and Nicaragua in the 
"trades." So is Tehuantepec. 

The question of harbors must take a principal part 
in any discussion of isthmian routes ; and though 
Nicaragua once had a fine harbor at Grey town, it has 
filled up, and will cost millions to recover even in part, 
whereas the roadsteads of Tehuantepec call for no un
usual skill, no extraordinary outlays, to make safe for 
ships to ride in. 

who have devoted time and thought to ·the matter. • ..... 
He says the ship railway project at Tehuantepec prom- DUPLICATION OF GOVERNMENT SCIENTIFIC WORX;
ises to be as disastrous in its ending as that at Panama. It appears that the government

' 
is now employing 

Most engineers and ship builders, he says, doubt the three different scientific corps to investigate and re
practicability of the project, and fear the sinking of port on one and the same matter, namely, the charac
eI-';1 bankments and the racking of hulls of heavily loaded teristics of genuine butter and its imitations. 
ships. He fears that the earnest belief in this project In the first instance, we have the division of mi
held by its promoter, the late Mr. Eads, and his past croscopy of the agricultural department, represented 
successes, would cause credulous persons to enter into by Dr. Thomas Taylor and his assistants; then we 
the visionary project. have the division of chemistry of the same depart

If Commander Taylor, or any other who may have ment, represented by H. W. Wiley and his assistants; 
similar doubts as to the practicability of the ship rail- and lastly the office of commissioner of internal 
way project, will take the trouble to inquire into its de- revenue, represented by a chemist and a microscopist, 
tails, they will not discover any grounds for th'eir fears. each lately appointed under the oleomargarine law, 
The principal objection to the ship railway scheme whose salaries amount to $5,000 a year, the two last 
would seem to be its novelty. There was a like objec- being specially appointed for this special work. 
tion to the employment of a jetty system at the mouths Thus we find three distinct and separate corps of 
of the Mississippi. The dredge had been used so long scientists, each with costly scientific apparatus, all 
on this river that the engineering world had come to employed on the same work, and each putting the 
,��...,..��...".r-a:!u1-��.n.n..d+b eJ,-�....J...-...el �-.::ru;� $0. 4h.-.:;>,;:;;;:zt..pellod-U! pl1Utea inUl5tlttlVeY1xepottS,
never accomplished anything of lasting advantage, costing thousands of dpIJars. ; 
other means of clearing channel ways, if not based upon Professor Wiley the chemist is first in the field with 
dredging, were regarded as hazardous and visionary. a printed report. It is bulletin No. 13 of the agricul
Mr. Eads constructed his jetties on his own responsi- tura! department, division of chemistry, and consti
bility, and showed popular expert opinion to be found- tutes a book of 130 pages, and has 12 pages of photo
ed in error by permanently deepening the channel ways gravure illustrations. It is not our purpose now to 
of the passes and making New Orleans once more a sea pass it in critical review, but we may say that it sub
port. stantially states that the chemical test is the only 

Commander Taylor's objections to the ship railway practical one for distinguishing butter from its iruita
scheme may be classed under two general heads: 1st, tions, but it admits that the microscope is useful as 
because of the method of handling ships while in au adjunct in making the investigations, but he takes 
transitu,. and 2d, because, in his own words, "the pains to belittle Dr. Taylor'S microscopical work, by 
cost of a railroad nobody can tell." Now, Commander quoting authorities which state that" little depend
Taylor, who is a skillful navigator, would not hesitate ence can be placed on any microscopical test;" and on 
to put his ship into a floating dry dock, and would the subjPct of the crystal!! formed by "the melting and 
look on with complacency while the water was being slow cooling of butter," which was Dr. Taylor'S dis
pumped out of the pontoons and the strilcture, gradu- covery, and forms the groundwork of all Dr. Taylor'S 
ally rising out of the water, lifted her high and dry. work, Professor Wiley says, "I consider it a much 
He has forced his ship through driving seas without a less valuable indication than the simple observation." 

qualm, as every other experienced sailor has. No one If Professor Wiley is correct in this statement, then 

knows better than he that a well constructed ship is prnc- all Dr. Taylor's work is void and his reports so much 

tically a girder, specially adapted to bear severe strain. waste paper. And yet the government has in the press 

A big steamer in a heavy seaway often rests upon a costly printed report of Dr. Taylor's work, the Moss 

two waves, one under her bows and the other under Engraving Company having just printed two million 

her stern, while the 'midship section has practically no pages of photogravure plates to accompany the re

support from the water; and, again, her bows will be port, the edition being, we believe, over 400,000 copies. 

almost out of water and her screw" racing." Her con- All this report is devoted to the microscopical aspect 

structors prepared for this, and in putting her parts of the question, upon which, as we have shown, one 

together they got unity out of multiety. It does not official of the same department claims" little depend

require a knowledge of navigation, neither of mathe- ence can be placed," and all based on a discovery which 

matics, to discover that a ship laboring in a heavy sea- Professor Wiley says is " not valuable." 

way is called upon to bear a far g�eater strain than she Such being the estimation of the work of Dr. Tay

would'be while being lifted out of water in a dry lor by the chemical division, the public may be cu

dock, into a cradle, and then wheeled over a level rail- rious to know what the microscopical division think 

way. This is so obvious as not to require any mathe- of Professor Wiley's report and scientific work. 

matillal demonstration. Dr. Thomas Taylor says he "thinks it would be more 
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If there be any who do not think so, let them resort creditable in the eyes of the public if Professor Wiley 

to figures. It is not enough to say a thing cannot be would stick to his own business. The bulletin, in my 

done or is impracticable. There ought to be some estimation, is of no especial value in its microscopical 

PA.GE specific reason, some data or figures, to sustain the as- aspect, because Professor Wiley has not been careful 
I; ASTRONOMY.-Some Curiosities of Re1iection.-By GEORGE O. sertion. The big·iron steamer Amerique ran up on to to select typefi nor observed uniformity in his treat-

WILLIAMS, M.D.-A curious experimental investigation,otreril1g 
h N J t S b' ht ment of 

'
the fats." 

. 

a clew to the nature of cometary bodies.-ll illustrations ........ .... 9732 t e ew ersey coas at ea rIg some years ago, 

and after pounding her loaded hull on these sands for So here we have two reports on the same subject 

a fortnight, lay exposed to the buffeting of winter gales issued from the same government department utterly 

for nearly three months. 
. 
The wooden ship Lornty, at variance with each other, while both are condemned 

iI. BIOLOGY.-What American Zoologists Have Done for Evolution. 
-By Prof. EDWARD S. MORSE.-The conclusion of this exhaustive 
addre.s, ...... , ........ ", .. , .... , .. , ...... " ........ " .................. ". 9780 

ill. ENGINEIllRING.-A IAlrge Siphon.-A great siphon recently sunk in New York Bay, withstood all the wrenching of as worthless by the department which has ordered the 
erected at Frltzoe, Norway ... , .. , ....... , ...... ...... ,.: ........... ,., .. 9726 the chains pa!>sed around her bottom by the wreckers, work and the publication of the reports. We have 
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lustratlons .. , ........... ,., ...... , ........... ,., ..... ", ..... , .. , .... ,." .. 9725 unharmed. can only regret that many thousands of dollars have 

New Experiments upon the Thrust of Sand,-Elaborate invest!- So far as the cost of the ship railway is concerned, it been wasted on their preparation and publication. 
gation by newly devised apparatus of thl. engineering factor.-7 iI- . h h . t d 

. 
luStratlon., ......... , .. , ... ........ " .. " ........ , ....... , ............ , .. 9724 seems surprising that so well-informed a man as Com- We have yet to hear from t e c emlS an mIcro-

mander Taylor should assert that a ship canal, which scopist of the internal revenue office. We presume that 

must be constructed, for at least a part of its way, we may look to them for a report of their work on this 

t.hrough a river filled with rapids and falls, in a country su bject. We hear informally that they are not working 

annually visited by floods, may be estimated with in the best of harmony, and that the microscopist first 
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tion is rare the world over, but so much has been done we trust they are doing good original work, and will 

in the way of railroad building, that it has virtually arrive at some solution of the question which will be 

become a science, arid once a careful survey is made of .satisfactory to the public and those specially interested. 

a proposed line, a first-rate engineer will compute the At the recent meeting of the American Association 

amount of cutting and filling and ballasting and the for the Advancement of Science, Dr. Taylor exhibited, 

cost of rails and rail laying with something approach· in four large frames, the original photo-micrographs 01 
ing exactness. Commander Taylor very reasonably the crystals of butter and fats, copies of which will ap

looks upon the geographical position of Nicaragua as pear in the annual report of the l>epartment of Agri. 
superior to that of Panama, because ships following culture, now in the press; The crystals of the various 

the,most frequented tracks would save hundreds of fats examined are over a hundred in number, compris-
'nt •. TIlCHNOI,OGY.-Decorative G1 ....... -By JOHN HUNGERJ'ORD . 

d 
. d· ' b ed f ttl d ·'PoLi.:BN.-A recent Society of Art. lecture, describing the process miles by crossing the isthmus at the former. For the ing butter erlve .. rom varIOUS re s 0 ca e, un er 

of manufacture of colored glass and Its treatment by tbe artist and same reason, Tehuantepec is vastly more convenient· many kinds of feeds. The crystals of fats show speci· 
artisan In ma.klng vases and other object� .... ...... .... .. , .......... 97261 than Nicaragua being hundreds of wiles further' mens taken from many animals, birds, and even the 

Tbe Florentine Straw Industry.-"The treatment of straw and I th ' d d ·t· t ttl t d f th human subJ'ect, both in health and disease. It is oor-ltamannfacturelnto bats ........................................... . ... 9781 nOl' ,In ee \ 1 IS a e ex reme upper en 0 e 
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tainly. a most cr�ditable exhi�it of intelligent wor�, 1 appeared on the sun's border. The appearance of this  I The great telescope of 36 inches diameter, for the 
and. wIll be a deCIded advance In our knowledg� of thus enorm�us sun. spot. denoting great activity of the solar Lick Observatory of the University of California, is 
subJect. It also shows what can be done wIth the force, IS speCIally remarkable as occurring at a time' greatest triumph. The price was placed at $50.000. 
microscope in the hands of one capable of using it to when the sun is passing through the minimum of the The main portions of the lens were completed about a 
the best advantage. eleven-year cycle of sun spots. year ago. The photographic lens is still unlllade. It 

• , • I .. .. , • I • was nearly completed with the others, when, during an 
THE CELESTIAL WORLD. 

Alvan C1ark. I experiment, it was destroyed. Mr. Alvan G. Clark is 
THE STAR OF BETHLEHEM. 

One of the great masters of the mechanical arts halO now in Europe to secure a new disk for another at-
" Where can the Star of Bethlehem be found?" is passed away. Alvan Clark, the most eminent manu' tempt. 

the oft-repeated question that comes from manyquar- facturer of telescopic lenses in the world, died a little It is said that Alvan Clark had never seen a lens 
ters. The fact is, no such star is visible in any part of after 3 o'clock on the morning of August 19, 1887. His ground. All his skill he acq uired in his own workshop. 
the heavens. An observer with a vivid imagination advanced age had so weakened him that he succumbed He was extremely modest, preferring to talk of his 
fancied he had discovered this long-looked-for star, and to an indisposition that had only affected him for a artist liie rather than of his optical triumphs. To 
announced its return in some journal of the day. The few days. At the present period, when the subject of those who visited his shop he used to exhibit with pride 
paragraph was widely copied throughout the country. manual training is exciting so much attention in edu· his miniatures. These were very fine, and had he con
The idea pleased the popular fancy, was received with cational circles, the lesson of Mr. Clark's life is pe- tinued as an artist, there is little doubt that renown 
almost unquestioning faith, and the sky was eagerly culiarly interesting. By his extraordinary technical would have been acquired by his brush. Later in life 
scanned for a glimpse of the star that once shone over skill, industry, and patience, he won for himself a fame he returned to portrait painting as a recreation. Up 
the humble dwelling that enshrined the Redeemer of that was world-wide. In spite of the peculiar field to a recent period he was in daily attendance at his 
mankind. Even the peerless Venus was impressed into of his work, his fame was not confined to astronomical shop. 
service, and was firmly believed to be the sacred star circles. His name had become a household word. Amherst College in 1854, Prinl1eton in 1865, and Har
once more shining upon the earth after wandering for He was born in Ashfield, Mass. , on March 8, 1804. He vard in 1874 gave him the degree of A. M. His wife and 

,ages in the star depths. came of the old Mayflower or Puritan stock. His two sons, Al van G. and George B. Clark, survive him. 
The history of the so-called Star of Bethlehem is father was a farmer, and young Alvan received only a Last year the sixtieth anniversary of his wedding was 

briefly this : Tycho Brahe, a Danish astronomer, dis- public school education. He showed artistic tastes celebrated. 
covered, in the year 1572, an apparently new star near early in life, and possessed a great aptitude for sketch- He made several scientific discoveries of importance, 
Caph in Cassiopea. When first seen, in Novelllber, it ing. In 1826 he obtained a position in Lowell, Mass., inventing a douhle eye piece and devising a very valu
had attained the first magnitude. It increased rapidly as designer and engraver for the calico printers in one able and accurate method of measuring small celestial 
in brilliancy, until it rivaled Venus, and was visible at of the mills. For nine years he kept to this occupation. arcs. It is a matter of congratulation that his sons.': 
noonday. It began to diminish in brightness in De- In 1835 he removed to Boston. and opened a studio on have so long been associated with him, as the ex-

-_b ..... o!"q '10DtiD!1� ildnd(> ",way until the followinll Tremont Street for painting miniatures. His home tinguishment of the Clark establishment wolMP be a 
May, when it disappeared from view.' -�_- -� . .-- -..-...,-1= P • • 1':1"---'; O..-1.-:.:le-- .p.... .... �_u ... .r • .r��� �.��.= "'" ==u..,.,. --

Forty years later, when the telescope was invented, a he pursued the p:ofe�SlOn?f art�t. H� had marrIed on .. I • , .. 

small telescopic star was found close to the spot where :)'darch 26, 1826, h�s WIfe bemg MISS Mana Pease, of Con- Metallic Thermometers Cor Hot Dr)'ln&' cllambers. 

the wonderful star was seen. It is still there and is way. Mass. TheIr son, Alvan G. Clark, about the year The object of this instrument, says the Bulletin de 
probably the same. It is now classed among ;ariable 184� was .a student at Andover, fo!lowing th� course i� la Societe Industrielle de Mulhouse, devised by Mr. H. 
stars, and is, therefore, liable to blaze forth at any time e�gm:er\lJg. ?,he fath�r became m t.ereste� m the son s Grosheintz, is to indicate the average temperature of a 
in the same extraordinary manner. After classifying SCIentIfic studIes, and It was . at . thIS perIod. that M:. hot flue or drying chamber, in which it is necessary for 
the star as a variable, the next thing to be done was to Clark began the work of hIS bfe. Accordmg to hIS success in the drying of delicate fabrics that the pro
find out its period of variability. Astronomical records own recital, he was thus led to study technical optics : cess of drying should take place very regularly and at 
were searched and it was ascertained that about the .. My son, Alvan G. Clark, was at Andover, studying an exact temperature. 
years 1263 and

' 
956 bright stars suddenly appeared near to be a� engineer. His young mind �eeme� to be ab- The thermometer consists of a brass wil'e, the expan

the same quarter of the heavens. It was, therefore, sorbed m telescopes. I was?, portraIt pamter then, sion and contraction of which supply the indications 
classified as a variable, with a period of about 309 and. I began to study mechamcs. and astronomy so as of temperature, and a system of levers outside the dry
years. Countiog back three periods from 906, the ex- to mstruc� my b?y. We eXI?enmented together, and ing chamber, by means of which the range of action is 
act period being uncertain. the star lIlay have appeared succeeded m makmg a reflectmg telescope. One of the multiplied. Thul:l the variations in temperature may 
near the time of the Christian era. Some imaginative Cambridge professors was mutlh pleased with some in- be read more plainly. The apparatus is at work in the 
ob�erver, for this reason, christened it the Star of Beth- struments we lIlade, and when we suggested to him establishment of Messrs. Scheurer, Rott & Co. , in a 
lehem, and with scarce the shadow of a foundation the that we would like to manufacture improved instru- drying chamber 74 feet long, between walls. The wire 
nalIle has adhered to it ever since. It is also known as ments, he gave us great encouragement, and we went ill one twenty-fifth inch or one millimeter in thickness. 
the Pilgrim Star, and among astronomers as the star ahead. "  and i s  79  feet i n  length, stretched from outside t o  out� 

of 1572. After succeeding with a speculum, lenses were the side of the walls, passing through openings in them. 
If the star be a variable, with a period approximat- next object on which they were to try their ability. The One end is fastened to the outside of one wall, and the 

iug to 30!) years, it is now due, and liable to burst forth result of their work was so good that, giving up all other end is connected to a system of levers outside the 
into su dden bril liancy at any time. No celestial event ether pursuits, the father and son devoted thelnselves_ other wall, by means of which the variations in the 
would be more welc()me to astronomers. The scientific to maldng telescopes. Their reputation grew, and length of the wire are mUltiplied sixteen times. 
world would be wild with excitement over the sub- gradually reached England. The Rev. W. R. Dawes, a Taking the expansion of brass wire at 0'18 per cent 
stantiation of an ingenious theory and the confirm a- prominent astronomer of that country, heard of them, of the length, between the temperatures 32' and 212· 
tion of its hopes. Its first appearance, its exact position and ordered a glass. It reached him in the fall of 1853. F. , the extension on 79 feet of length is 79 X 100 +- 0 ·18 
in the heavens, its changes from day to day, would be 'l.'his telescope did such fine work that it made their = 1'685 inches, and 1'685 X 16 = 27 inches is the range 
telegraphed all over the country, and minutely de- reputation abroad, and many foreign orders were at of the pointer between the given extremes. The scale 
scribed in the journals of the day. The advent of a once received. They began by making six-inch objec- is graduated in accordance with a mercurial thermome
comet, spanning the sky from the zenith to the horizon, tives, and their telescopes furnished with these were of tel', placed within the chamber at about the middle of 
would be of no account in comparison with the blazing wonderfully fine quality. But they gradually increas- the wire. The metallic therlJlometer is very sensith·e. 
star! Meantime the telescopic star near Caph in Cas- ed the size of their work, and in 1860 received an order For instance, when the two thermometers, metallic and 
siopea shows no signs of any coming disturbance, and for a lens of 18 inches diameter. It was in this year mercurial, read 60· C . ,  or 140· F., at the beginning of 
observers must wait patiently for developments, re- also that their present factory was built. Up to that an operation, before the pieces to be dried can be passed 
membering that the outburst will be sudden, if it period 15 inches was the diameter of the largest lens in in, the metallic thermometer falls 9· or 10·, while the 
cOllie. the world. The new order came from the University mercurial remains stationary. The metallic thermome-

It is generally considered that the extraordinary of Michigan. The civil war prevented its acceptance ter haE been at work for three years continuously, and 
changes of light in stars like that of 1572 are caused by by the university, and it was sold to the Astronomical gives great satisfaction. 
sudden outbursts of glowing hydrogen gas, which by Society of Chicago, Ill. By its use, on the night of .. I., .. 

its own light and by heating up the whole surface of January 31, 1862, he and his son, Mr. Alvan G. Clark, Manufacture oC Glucose ",!til Nitric Acid. 

the star causes the i mmense.increase in brilliancy. The discovered the companion of Sirius. In consequence of The originators of this process, A. Seyberlich an d A. 
spots, faculre, and rosy protuberances on the sun give this discovery, the Lalande medal was awarded by the Trampedach, use nitric acid for the saccharification of 
some idea, on a small scale, of what may be going on in French Academy of Sciences. When in its final po- starchy or amylaceous matter. �o eliminate, then, the 
other Buns on a much larger scale. Fortunately, the sition, in which it was placed in 1862, this great glass nitric acid from the solution of glucose thus obtained, 
new or temporary stars observed by terrestrial astrono- showed twenty stars h itherto UD!;,een i n  the nebula of water saturated with sulphurous acid is added in such 
mers number only about twenty-four, an infinitesimal Orion. quantity that the sirup smells of this gas. The m ix
n umber when compared with the boundless millions of D uring the war the firm were kept busy making ture, heated rapidly, brings about the decomposition 
stars that shine with nearly unchanging brightness. binocular field glasses for the use of the Federal officers. of the nitric acid. At the expense of the oxygen con
The probability is, therefore. small that our sun will In 1870 a contract with them was authorized by the tained in this acid the sulphurous acid is rapidly con
be added to the list of blazing stars. He will probably United States Congress for a telescope for the Naval verted into sulphuric acid, and nitric oxide. is evolved. 
shine for millions of years to come, as he has shone for Observatory at Washington_ Work was begun upon The reaction is so perfect that no trace of nitric acid 
millions of years in the past, and if observed from other it in January, 1871. In H!72 the glass was tested with can be found with Schlinbein's reagent. On heating to 
suns and systems will be classed as a variable, with a most remarkable results, yet more work was put upon boiling, the excess of sulphurous acid is expelled from 
period of .about eleven years, corresponding to the it, and it was only in 1873 that it was mounted. It is the saccharine solution. This last operation must be 
cycie of sun spots. considered almost perfect. A duplicate of this glass conducted rapidly, and with an abundant supply of 

was ordflred by and made for Mr. J. S. McCormick, of steam, so that the saccharine solution shall not remain 
Chicago, to be presented to the Washington and Lee long in contact with the sulphuric acid formed, as 
University of Virginia. About the same . period they otherwise the sugar would be liable to decomposition. 
began to make a yet larger lens for the Russian ob- The solution of glucose obtained is neutralized with 
servatory at Pulkowa. This instrulllent cost the Rus- carbonate of lime, and made alkaline with alkaline ca\'
sian government $33,000. It has a clear aperture of 30 bonates evaporated and crystallized. ,The crystalline 
inches, a focal distance of 45 feet, and a magnifying mass contains only a small quantity of sulphate of 
power of 2,000 diameters. The general increase in dia- sodium, and can be at once washed.-Zeitschl'ift fur 
IIleter of the firm's lenses may now be thus summarized die Chern. Indust. 

THE GREAT SUN SPOT OF LAST JUNE. 

The solar surface should, according to the sun spot 
theory, be approaching its most quiescent condition, 
for it is passing through the stage known as the mini
mum of sun spots. The condition of the fiery orb, how
ever, does not always conform to the laws laid down. 
The sun has a way of his own that sets all theories at 
defiance. An immense spot appeared on his surface on 
�he 7th of June." It was carefully observed by Euro· 
pean astronomers during its whole passage across the 
solar disk. When first seen it was situated a little south 
of the equator, and its greatest diameter measured 50'. 
lt was observed with the naked eye and the telescope, 

. 
and continued to be visible until the 17th, when it dis-

in inches: 6, 8M, 9t, 12. 15%" (Astronomical Society of I .. I • , .. 
Chicago), 18%", 23 (Princeton Col lege), 26 (Naval Ob- }'OUR kittens, born at Narragansett Hotel , in New 
servatory and J. S. McCormick), and 80 (Pulkowa Ob- London, were bound together like the Siamese twins bv 
servatory) . . For the last instrum

. 
ent the

. 
I

. 
mperial ACa- [ a ligature at the abdomen. The cords were in the for� 

demy o� SCIence gave a. vote of thanks, aDd the Czar of two triangles joined at the apex, the four ends con
of RUSSla. a. gold medal. nooting the kittens, with a space of 1% inches between. 
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A CONVENIENT DEVlCE IN SlIARPENING SAWS. 
The illustration herewith shows a novel file attach

ment, for which a patent has recently been allowed. 
In filing saws by hand it is very difficult, e ven after 
years of practice, to so hold the file that after sharpen
ing the saw the cutting edges of all the teeth will be 
in parallel lines, because the angle at which the file 
is held to the teeth is likely to be slightly varied in 

different portions of the work. This invention affords 
a means of overcoming such diffi culty by providing an 
attachment, to be connected with the file point, carry
ing a graduated plate having a gravity pointer. The 
graduated plate is bent slightly backward, so that its 
index is always in plain sight of the ope rator, and, at 
whatever angle it is desired to sharpen 'the teeth, the 
pointer indicates the corresponding inclination at 
which the file is held, and the workman has 
only to follow this guide to be sure that the 
cutting edges of the saw teeth · will all be filed 
to the same angle. A thumb piece j ust back 
of the graduated plate affords a means of hold
ing and bearing on the end of the file, which 
greatly facilitates the labor, and cannot fail to 
be highly appreciated by all who have much 
of such work to do. 

For further information relative to this in
vention,  address Mr. Paul D. Reed, P. O. Box 
1507, New York City. 

.. I e  . ..  
IlIPROVED MORTAR ATTACHMENTS. 

Those who in the chemist's or druggist's 
laboratory have had to pul verize substances in 
glass, Wedgwood, porcelain, or iron mortars, 
recognize very forcibly the defects of the imple
ment. In the use of the porcelain, glass, or 
Wed gwood mortar, where rubbing friction is 
1 Il0stly employed, or in that of the metallic 
IllOrtar, where percussion is the triturating 
force, the shifting about of the vessel is a con
stant annoyance. So much so is this the case 
t hat sometimes two operators work at the 
one instrument, one holding the mortar and th e  
other working the pestle, the positions being a t  inter
vals reversed. These troubles are disposed of by the 
very ' ingenious arrangements patented by Mr. E. G. 
Purdy, of Ballston Spa, N. Y. They are illustrated in 
the cuts accompanying this article. If a porcelai n .  
glass, or  Wedgwood mortar is to be used, it  is  provided 
with lugs or projections near its base. To the table, 
by screws, an annular frame is secured, that forms a 
socket for the lower part of the mortar. In the upper 
surface of the frame or socket recesses are formed that 

� ..:- - -

l"URDl'S J[ORTAR ATTACHDNTS, 

correspond to the lugs upon the body of the vessel. 
Dropped into this receptacle, the mortar cannot shift 
about, and cannot rotate or twist on its vertical axis. 
The operations of pulverization can be conducted with 
far greater rapidity an d comfort than when the mortar 
has to be embraced by one arm, or at the least 
held by one hand of the operator. For the 
metallic mortar a similar socket i8 provided. 
This is made in segments that are fastened 
togethe1.' by bolts passing through l ugs. The 
segments are secured to the table by bolts 
with thumb nut, working in a strip of iron 
provided with a slot, the strip of iron being 
screwed to the counter, table, or other support. 
The mortar is provided with lugs fitting into 
notches in each segment. As these notches 
weaken the segments, the holding· down ears, 
through which the bolts already alluded to 
pass, are placed opposite to the notches. so 
as to act as a re·enforcement. The circle of seg
ments can be screwed up so as to embrace the 
bottom of the mortar with great rigidity, and 
the socket thus constituted affords an admira
ble basis to resist the shocks of the pestle. The 
lugs u pon the mortar prevent it  effectually 
from turning. The adj ustable socket will 
operate with glass, Wedgwood, or porcelain 
mortars equally as well as with iron or metallic 
mortars, and the " annular frame " is likewise 
adapted for iron or metallic mortars, as well 

two inches for screws, with which the case is secured 
to the keel or keelson, a strip of soft rubber paei{' 
ing rendering the joint water-tight. Inside the box, 
on a loose sleeve, .are swung five blades, the lower 
one double and hollow, closed front and bottom, and 

1 

BROUGH'S CENTER BOARD FOR VESSELS. 

as for glass, porcelain, or Wedgwood, and 'Vice 'Versa. partially at the rear. When the board is extended, (tli� 
� ....4 ......,.� " ""'_-:._� :.... �Io.� "...Io.i�� .1: _ ""'lP""=<>Ui hvHv� �-..ua;yB UIle otnl!rs,  arm when closed' incases 
patent. them, discharging any floating dirt through the open

, AN IMPROVED CULTIVATOR. 
A cultivator which provides for the employment of a 

good many plow shovels, and in which the distance 
between the plows may be regulated or adjusted at 
will by very simple means, is illustrated herewith, and 
has been patented by Mr. James M. Sutton, of Bryan, 
Brazos County, Texas. The front bar of the triangular 

3 

SUTTON'S CULTIVATOR. 

fl'ame of the cultivator has at each end several vertical 
apertUl;&lS, through which and aligned apertures in  
plates on the front ends of  the side bars are passed 
bolts, thus extending or diminishing the distance apart 
of the end plow standards. Each of the side bars is 
also provided with vertical apertures for the insertioh 
of additional plow shovels. When it is desired to use 
the machine merely to lay off the rows for sowing. all 
the plows except those attached to the front standards 
are removed, and a wheel or roller is attached to the 

real' end of the machine, of which Fig. 3 
gives a detailed section, showing the attach
ment of the braces to support the handle 
bar, Fig. 2 showing the forward end of one 
of the side bars. With this cultivator, the 
plows may be easil y adj usted to plow close 
to or far from the rows, as desired. ·  No 
singletree is required, but the draught 
animal may be hitched t'o hooks in clevises 
that are connected to the ends of the front 
bar, this also making the cul tivator very 
easy to lift around when plowing, as most 
of the weight will be on the draught animal. 

... . ... 

ing in the rear. Through an upward extension of the 
casing passes a rock shaft, with a central squared por
tion, to which is fitted a forked arm extending down 
i l l  the case. The blades, swi nging on a common pivot, 
have slot-s through which passes a roller carried by the 
forked arm, the slots varying in their angle of inclina' 
tion in such way that the blades are opened out like a 
fan, or folded, by turning the rock shaft which oper' 

ates the forked arm, th e slots being so made 
that when the board is fully returned to place 
it will be locked there, as the roller has passed 
over a center. A specially devised wrench for 
operating this rock shaft is shown in Fig. 1. It ' 
is about 18 inches long, with a cog wheel hav, 
ing a square .in the center to fit on the shaft, 
and a double pointed pawl pivoted in the rear 
to engage at the operator's will with either 
point, whereby the board can be expanded or 
contracted by a very slight motion of the ,: 
wrench. When sailing with the board ex
tended, if any obstruction is encountered, the 
board will close into the case without motion 
being imparted to the wren ch , which will act 
as a stop to prevent the board from dropping 
more than half way. but nothing more, exc£:pt 
in the hands of the operator. Quite a num ber 
of these center boards have already been for 
some months in use, and their convenience 
and efficiency are highly spoken of. 

. ' . 1 .  
A SIMPLE AND INEXPENSIVE RAT HOOK. 
A quickly applied and neat little attach, 

ment by which hats may be readily suspended 
from the back of a chair or other support is 

shown in the accompanying illustration, and has been 
patented by Dr. Augustus H. R. Guiley, of No. 413 Cen· 
ter Street, South Easton, Po.. The device consists of a 
hook of brass wire, which may also be readily made i nto 
a loop by catching its open end into a smaller loop, the 
latter being attached to a ribbon or cord, which has on 
its other end a l ittle piece of wire bent in the form of a 
staple, for conve
niently attaching it 
to the hat. This little 
wire staple is passed 
between the ' h a t 
body and the sweat 
band, and the two 
side parts of the 
staple are then bent 
outward, so as to lie 
next the . stitching 
which connects the 
sweat band to the 
hat body. It is thus 
concealed from view, 
and where it cannot 
hurt the head of the 

A FOLDING CENTER "BOARD FOR SMALL wearer. In adapting 
BOATS. the device to ladies' 

A center poard which can be readily fixed hats the crown lin-
in the bottom of a boat, folds into a very ing may serve to GUlLEY'S HAT HOOK. 

small space, and can be easily manipulated, place the hook be-
is shown in the accompanyin g  illustration, hind instead of the sweat band. · or a piece ;of ribbon 
and has been patented by Mr. Thomas R sewed ' to the hat to form a slip �ket for the hook, 
Brough; of Gananoque, Ont. , Canada . .  The ". 1 . '  • . . 
casing is of galvanized iron, 27 inches iong, FACJjl POWDE;R. -Wheat starch 12 1b. , powdered orria 

. 4  " inches high, and % inch thick, Witll. a 2 1b. Mix together, and add attar of lemons � ounce, 
flange around the base ' pertorated . every attar . of bergamont and cloves each 2 drachma. 

© 1887 SCIENTIFIC AMERICAN, INC.



S;EPTEJ,fBER 3, 1 887.] J'titufifi t �mtrftau. 
AN IMPROVED CANOPY·SUPPORTING FRAME. ' \  thrown upward upon it, by a mirror or other refiecting 

A cheap and durable frame for supporting canopies, I surface or prism. Such arrangement enables the ope· 
mosquito netting, etc. , and which may al so be used for rator to lo()k down conveniently upon it, and the de
shelter tents and awnings, is shown in the accom pany- lineation, moreover, is now seen non-reverJ!led. In the 
ing ill ustration , and has been patented by Messrs. finder we illustrate we have one that is practical and 
Andre w  F. Tracy and James Winchell, of 405 Grand serviceable. It has been patented by Dr. J. J. Higgins, 
Avenue, New Haven, Conn. To the end standards of New York City. Its size, while fully sufficient, is 

1 
such that it can be placed inside the camera when 
closed, or carried in the pocket. 

. . . . .. 
AN IMPROVED ADJUSTABLE BOOK HOLDER. 

A book holder, designed to accommodate books of 
varying dimensions, and to hold them to suit various 
positions of the reader, and which, when not in use, 
can be folded up into small compass, is shown in the 
accompanying illustration, and has been patented by 
Mr. Peter A. Drake, of Shell Lake, Wis. The U-shaped 
base clamp is provided with tubular sockets whereby 
the main holding rod is held upright from either a ver
tical or horizontal support, each of the sockets having 
catches, allowing the rod to be turned when desired. 
This rod is mainly tubular, and in it is mounted 
a square ratchet bar, forming an ex tensible post, 
which can be adj usted and held at any length by 
means of a pawl. On the upper end of this ratchet 
bar is an elbow adapted to receive a tubular rod, with
in which is a square sliding rod, conn ected with the 
outer end of which is the folding skeleton frame of a 
book rack. Connected with th e frame ar,e attachments 
to hold the leaves open in place, or wh ich ma� be sim-

" '  . . . " , . . . ..• . . . 

are pivotally connected folding arms, these a.tll,s h.�.Y
ing end straps to adapt them to fold together, as shown 
in Fig. 2, and the uppflr ends of the standards and of 
the folding arms are recessed to receive a ridge pole 
a.nd longitudinal strips, connected together by tapes 
or straps, and this frame, extended as shown in the il
lustration, is in  position to support the netting_ The 
frame may bl!! readily taken apart for snug stowage, or 
the arms upon one side may be folded up when it is 
desired to make or dress the bed. For use as a shelter 
tent or field awning the lower ends of the posts or end 
standards should be sharpened, that they may be easily 
driven into the ground. 

+-.u.. ....... >=..u"iL-£>�·r� � tho .b>  .... ....." �R ,_ l� ...... 
the attachments being easily adj ustable independently 
of each other to suit the opposite pa.rts of the book 

• • • • •  
AN I.PROVED FINDER FOR PHOTOGRAPHIC CAMERAS. 

The wonderful advance -in the sensitiveness of the 
photographic film,  now so generally furnished in what 
is known as the gelatine dry plate, has caused the art 
and practice of instantaneous exposure to be largely 
foHowed. For its m ore successful-'practice a new auxi
iiary, termed a finder, is found to be very convenient. 
The camera having been directed so that the passing 
object shall traverse its field, the finder is placed upon 
or affixed to the instrument so that its field is in regis: 
ter with that of the camera. The ground glass of the 
camera is then removed and the pIa te holder with plate 
inserted and the slide of holder withdrawn. Of course 
therEl can be no further vision through camera. In 
this finder, however, all is seen, and that, too, exactly 
as present in camera on the uncovering of lens ; and as 
the position of the moving body becomes that which is 
wanted, exposure is made with a certainty of like po
sition on camera plate. 

Among the qualities desirable in a finder, aside from 
' its correctness, are, first, that it be of such dimen sions 
that the size of field is sufficiently large for easy obser
vation ; second, that for convenience of carriage it is 
no larger than necessary. The form used, when the 

DRAKE'S ADJUSTABLE BOOK HOLDER. 

when open. In our illustration, Fig. 2 is a sectional 
view of the book rack with a book held open, and Fig. 3 
shows the adj usting device for preventing the arm sup
ported by the main holding rod from turning. With 
this holder a book can be securely held to suit the con
venience of the reader in almost any situation, 3ven 
when lying in a recum bent position . 

. , . , .  
The Panama Canal. 

1 47 
AN IMPROVED AXLE GAUGE, 

A gauge which will answer the requirements of a. 
great variety of work in axle setti ng. and in which the 
number of adj l1stments is reduced to a minimum, is 
shown in the accompanying illustration. A "  dish " 
rule, graduated in parallel lines an eighth of an inch 
apart, is attached to the main bar, and the " spoke " 
rule is graduated in inches and fractions thereOf. On 
the'  spoke rule is a notch, or mark, to which, when 
adj usted, the pointer must point. Near by is an over
sprung plate, on which is a center or normal line, also 
a left and right gather mark, to one of which a 
brass pin on pointer must point when setting for 
" gather. " The automatic head throws out the q ries-

MoQUARRY'S AXLE GAUGE. 

tions of si ze and taper altogether, and actuates the 
pointflr merely by the weigh t of the gauge. ' Only two 
measurements are required to set for " plumb s poke, " 
namely, length of llPoke _ and a,nlOunt oJ," di�." � 
",n65 wnose centraTportIOns are arcl.tea up or jogge 
down, forward or backward, can ... A5e readily set with 
this gauge, with a saving of Jihne and a" oidance of 
error, if the workman folW�s the very simple direc
tions. 

This invention has, heen patented in the United 
States and Canada -by Mr. H. McQuarry, Allandal�, 

.!}!cario, Canad!l-. 
• • • • •  

01'80n S. Fowler. 

On Thursday, August 18, after a short illness, the 
well-known advocate of and lecturer and writer on 
phrenology died at his home near Sharon Springs, 
N. Y. He was born in Cohocton, Steuben County, 
N. Y. , on October 11,  1809. He worked his way through 
Amherst College. There he was a classmate with 
Henry Ward Beecher, and it is said that a book given 
him by the great preacher turned his attention to 
phrenology, in which he was destined to do his life
work. In 1838 he started the Phrenological Journal. 
In 1843 the deceased , who had been associated in busi
ness wit.h his brother and Dr. Nathan Allen, of Lowell, 
Mass. , added to the firm Mr. Samuel R. Wells. The 
firm name now became Fowler & Wells, which still 
fiourishes. It has acquired great fame for the publica
tion of phrenological literature. In 1865 Mr. Fowler 
left the firm and entered the lecture field, and traveled 
all over the country descanting on his theme. 'He Was 
one of the notabilities of , the city, and the author of a 
number of books on phrenology and allied SUbjects. 

.. . . . . 

AN IMPROVED MOP ATTACHMENT. 

A simple and readily applied mop attachment has 
been invented by Mr. Calef Mansbarger, of Albany, 
N. Yo , and is shown in the accom panying illustration, 
a patent for the device having recently been allowed. 
The body of the attachment is preferably constructed 
of a single piece of wire, bent at the upper end to form 
a coi l adapted to be 'slid over the mop h andle. The 
attachment, thus encircling the mop handle" detach
ably engages its head and clamps the free end of a 

The project of damming up the Chagres with 
26,000,000 cubic meters of eart hwork, accompanied by 
a culvert large enough to admit the issue of a stream 
gauging 400 cubic meters per second, and needing for 
its course a cutting nearly as wide and deep as that 
required for navigation, depends, among other things, 
for its accomplishment on the forebearance of earth
quakes. One tremor of the ground would bring down 
the whole mighty structure. Altogether, M, De Lesseps 
an d  his shareholders are in a terribly awkward plight. 
They cannot very well abandon wOl ks which have 
cost over fifty millions of money, and yet they cannot 
with prudence go forward. They ' have two alterna
tives, and only two, before them. One of them is to 
sell the whole t.hing for, say, twenty millions to the 
Americans,who are quite willing to buy the concern-

HIGGINS' FINDER FOR PHOTOGRAPHIC CAJ[ERAS. and the other is to suspend M. De Lesseps, and to put MANSBARGER'S MOP ATTACHMENT. 

' "  . in somebody who will personally superintend the 
camera IS stationary or trIpod, is that in which the works Who that somehody ou ht to be we have we cloth held i n  the mop h ead, whereby the cloth may be 
screen of the �nder .. in .

the same pl�ne with that of conf.es
·
s, no idea. -BriUsh Trade :;ouTnal. 

' wrung while held in a flexible horizont.al position, or 
the camera, VIZ. , perpendICular or uprIght. 1 .. . . I • d rawn up over the mop head parallel With the handle. 

Where the camera is held in the hand, or on the lap, To restore faded ink on parchment, etc. , the Bod- The cloth may also be drawn tightly over the mop head 
or un.E\er the arm, as for the 8o-�alled detective, and leian Library, at Oxford, h as long employed hydrosul- to facilitate cleaning in corners, one of the figures show
other rapid exposures, it is needful that the screen of I phide of ammonia, a sol ution of which is Rpread in a I ing the mop with the attachment ready for ordinary 
the finder should be in a horizontal plane at a right I thin layer over the writing, by means of a camel's hair I use, and thfl other while the water is being wrung out 
angle to that of the eamera, and that the view be pencil. without applying the hands to the cloth. 
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A GREAT BRONZE CASTING. 
(Continued from ji1'St page.) 

plugs in position, to fill it with' melted bronze, and by 
withdrawing the plugs to allow the metal to run down 
through the gates into the space between mould and 
core. 

This plan was carried out. The flask. lined with 
clay, was lowered upon the mould. Its lining, before 
the casting took place, was heated by a charcoal fire 
to avoid chilling the metal. Then, when the plugs were 
solidly in place and all seemed ready, the reverberatory 
furnace was tapped and the melted bronze allowed to 
run into the reservoir. Three crucibles full of addi
tional metal were added to the bath. These were plu m 
bago or graphite crucibles, holding nearly four him
dred pounds apiece. This gave a total of six thousand 
pounds of the finest bronze. The plugs were then 
withdrawn, and in seventeen seconds the white hot 
bronze had disappeared in the recesses of the mould. 
The entire operation of filling the reservoir and casting 
only occupied fifteen minutes. On that short period 
the success of the four months of labor depended. 

For over ten days the casting was left undisturbed, 
so as to cool perfectly. It was then withdrawn from the 
pi t, and cleaned with scratch brushes and washed over 
with ammonia. The horns were dropped into their 
sockets and screwed fast. The seam marking their 
j unction with the head was cal ked or hammered, so 
as to be impercept.i ble, and the head was ready for its 
destination. 

W1ien It IS reu:n;:: .... .,m ode --...�� .... -..,�oL.c ...... �"""''''4 
are cast on the sa� pl an, as modifications are continu
ally req uired to mee't �e exigencies of the different 
shapes, the skill require(} to fill the profession of a 
bronze founder can be reallie\!.. It is said that the prac
t ice of fifteen years is needed to"train a man so that he 
(�an execute all kinds of work. A'{ailure is it·reparable. 
S m all holes can be filled, but if any' �arge part fails in 
casting, t h e  work must be begun agp_:il: This i \ !llilti:at�� 
the responsibility involved in ca;:;ting so large a piece. 
When cleaned it represents some four thom;;and pounds 
of metal, an excess of two thousand having been pro
vided in the bath. In building and bracing- the mould, 
and in all the appurtenances of the casting, metal, 
mould, etc. , about sixty thousand pounds 
of material were used. 

The casting was executed at the Favy 
Foundry, Forsyth Street, New York, on 
August. 9, 18:37. 

• • •  
The American Instit ute or Christian 

Pbll080phy. 

Jti,utifit J-m,ritlll. [SEPTEMBER 3, 1887" 
city. The annual meetings and the summer schools water being at about uinety pounds pressure. At the 
of science and philosophy are usually held at some recent experiments a large fire was made on the mid
place of summer resort. This year the place of meet- dIe of the stage, that being the least likely point at 
ing was at Key East, near Ocean Grove, N. J. An which a fire would occur. The flames rose some twenty
invitation has been received to meet next year at five feet high, when the signal was given to the fireman 
Round Lake, N. Y. The interest taken by those who at the stage door, who instantly opened the valves and 
attend these meetings i8 deep and earnest, although ad mitted water to the sprinklers. The result was 
there is not as large an attendance as might be in- that the fire was quickly extinguished, the sprink
ferred from the long list of members. lers being set at an angle which commands the 

The following papers were read and discussed during ' whole of the stage as well as the flies. There will be 
the summer session of 1887, from August 17 to 25 : forty-five sprinklers in all , and thus, while the audi
.. Certain Aspects of Modern Skepticism, " by ' Lyman torium is fireproof, it was shown that the stage and 
Abbott, of New York ; . .  History, a Demonstration flies could be deluged with a perfect cloud of water at 
under the Moral Law, " by James F. Riggs, of Bergen few moments' notice. The exhibition was witnessed by 
Point, N. J. ; . .  Paul's Psychology," by Isaac F. Hop- various notable persons and by Captain Shaw of the 
kins, president of Emory College, Oxford, Ga. ; " Phy- London Fire Brigade. It will be observed, says Fire 
sical Theories of the Mind," by J. T. Bixbee, of Yon- and Water, that the device is simply the application 
kers, N. Y. ; " Bishop Berkeley's Philosophy," by C. F. to a theater of the automatic sprinklers so well known 
Deems, of New York ; " Subterranean Scenery," by in this country. We have often wondered why they 
H. C. Hovey, of Bridgeport, Conn. ; " History and were not adopted in theaters, hotels, and other places 
Philosophy or S unday Legislation," by A. H. Lewis, where crowds of persons assemble, for they would cer
of Plainfield, N. J. ; " Some Aspects of Theistic Logic, " tainly gi ve confidence to all who knew of their pres
by Professor A. T. Ormond, of Princeton, N. J, ;  ence, and in an emergency many lives might be saved 
. .  Christian Evolutionism and its Influence on Religious at the cost of merely a severe drenching. An unex
Thought," by Professor D. S. Martin, of New York ; pected shower bath would certainly be preferable to 

roasting alive in a burning build ing . 
[In the above case, we observe the sprinklers are not 

automatic, but it would be better if they were. We 
think the time has come when laws should be passed 
requiring all own ers of tenement., manufacturing, and 

mercg n ti]o -.hu.iJdiue9 to�.pu.t._ .in... t,hg auto 
1llatic 8prinkl��. 12 defr:.ul� vf :�is, ! :-f: 
tne taxes on such buildings be increased.]  

--�.+ .---
Origin or the Letter X In Mathematlc8. 

The letter x, used to designate the un
known in equations, has been explained 
as a modification of the letter S used by . 
the Arabs ; but Government Engineer Rit
ter, in a note to La Nature, shows that 
such is not the case. He says : 

This society, which has j ust held its 
sixth anniversary and its tenth summer 
school of science and philosophy, should 
be better understood and appreciated by 
the public. The Institute was orig-inated 
by a number of prominent American sci
entists at the suggestion of the Earl of 
Shaftesbury. It is designed to accom
plish in th is country results analogous to 
those achieved abroad by the Victoria 
Insti t ute of Great Britain. Its president, 
f.'om the fi rst, has been Rev. Charles F. 
Deems, D.D. , the accomplished pastor of 
the Church of the Strangers, in New York 
City. Among its vice-presidents may be 
named Bishop Bedell, ex-p resident Noah 

BRONZE BUFFALO HEAD FOR UNION PACIFIC BRIDGE AT OMAHA. 

" In writing the as yet unpubl ished 
biography of t.he immortal inventor of 
modern algebra, Francois Viete, Maitre 
des Requetes of the King's Palace, Coun
selor of State, and personal friend of 
Henri IV. , and in translating his mathe
matical works, I have necessarily had to 
extend my researches in algebra. I am, 
therefore, able to explain to your readers 
the origin of the letter x in equat.ions. 
Ancient. algebra, before Francois Viete 
('..ipt:f3-jlrrnxa of Diophantus, A ljebr wdh
mukdbalah of the Arabs, At'S magna

' of 
Cardan , and Ars rei or Ars cossica of the 
Italians), was reduced to the solution of 
numerical eq uations. In Diophantus, the 
unknown (' apt:f3-j.L o<;, ' n umber ') is repre
sented by the letter <;' with the numeral 
index n. In the Arabian authors that I 
have been able to consult, the calcu.Ja· 
tions are always written in al l letters, 
and the unknown is designated by an 
Arabic word t.hat has been translated as 
res, COS(I, the ' thing. ' And, says the 
learned Dr. Nesselmann, the Arabs are 
so consistent i n  the application of this 

Porter, of Yale University, Hon. T. F .  Bayard, 
Rev. Joseph Cook, of BostoIl. Professor Alexan
der Winchell, of Ann Arbor, and other men of 
mark. The secretary is the not.ed botanist., Professor 
C. M. Davis, of Bloomfield, N_ J. , and the treasurer is 
William Harmon Brown, of New York City. The g-ift 
of fifty dol lars makes the donor a member for life ; 
while annual members pay but five dollars a year for 
the privi leges of the In8titut.e, n amely, the use of the 
library, tickets to the lecturtls given under its auspices, 
and copies of aU official publications. The entire mem
bershi p  at present is exactly 484, includin g members 
from the United States and Canada, representing all 
of the various branches of scientific investigation, all of 
the learned professions, and every phase of religious 
belief. 

The Institute must not be regarded as in any sense 
sectarian or exclusive ; nor is it a school of theology. 
.on the contrary, theological discussions are expressly 
interdicted as foreign to the leg-itimate aims of the 
society. These aims, as set forth in the constitution, 
are as follows : To promote the fuU' and impartial in
vestig-ation of all scientific or philosophical questions, 
especially i n  their relation to religion ; the association 
of men of science, in order _ to consider the mutual 
relation of the several branches into which science is 
divided ; the examination of seeming contradictions 
and conflicting hypotheses, with reference to final 
causes and the fundamental principles of philosophy 
and of faith ; and finally, the publication of lectures 
and addresses for the promotion of scientific and re
l igious culture. This latter work is done by means of 
.. Christiaii Thought, "  a bi-monthly magazine pub-
liShed in New ·york City. 

. 

Monthly meetings of the Institute are held in this 

rhetorical method that they do not once 
and the closing address by Thomas Hill, ex-presiden t , employ a numeral sign in th eir texts. . . . 
of Harvard University, was on " The Absolute, a . . Francois Viete, in his in trod uction to arith m etic by 
Person. " symbols, substituted the literal for the numerical equa-

The c ustom is to devote an hour to the free criticism- tion, and he thus su cceeded -in establishing modern 
of each paper, to which the author has the privi lege of algebra and in discovering the relations that exist be
reply. A glance at this year's programme suggests the tween the given and the unknown in equations of dif· 
question if  philosophy does not crowd out the more ferent degrees. He represented the former by the capi
practical sciences, and also i f, as an American institute, tal consonants of the Latin alphabet (B, C, D, �tc.), 
there ought not to be more papers frolll oth er places and the latter by the first slIlall letters of the al phabet 
than New York and New Jersey. But these defects, (a, b, c, et.c.) Later on, Descartes changed this nota
if they are so considered, can easily be remedied. The tion, and designated the known quantities by the fi rst 
general aim and scope of the society are m anifestly small letters of t.he alphabet (a, b, c, etc. ), and the un

wholesome, and the organization is wort.hy of appre- known by the last (x, y, z). . . . As in France, es-
ciation and encouragement. pecially, the history of mathematics is not much 

.. , • • • known, it will certainly be for the first time that most 
'.I'he Sprinkler I n  Theatera. of the readers of La Nature will read the name of one 

A practical demonstration of fire extinction in a of the greatest geniuses that have rendered our country 
theater was given recently in the new one. which is illustrious, and whose place is in the same ran k wita 
being built in  London for Edward Terry. In this that assigned by posterity to Archimedes, Descartes, 
theater sp43cial precautions are being introduced, in and Newton." 
order to guard against the spread of fire should • 4 • I • 
an outbreak occur. Each part of the house has An Exhibition or Postage StalDp8. 

two exits, and the whole, including the roof, is con- An internat ional exhibition of postage stamps is now 
structed of concrete , and iron, no wood being used in in progress .at Anvers, says a foreign exchange. One 

the auditori u m except for t.he doors anQ windows. exhibitor, a Mr. De Beer, h as alone sent thither a 
The woodwork before and behind the curtain will be m illion stamps. Among the varieties to be seen at the 
coated with Sir Seymour Blane's fireproof paint. ' The exhibition is the oldest postage stamp in existence, be
fire-extinguishing arrangements consist of a complete longing to the 18th century, and a' postal card that 
system of hydrants, placed in the best positions both made the tour of t.he world in Q4l days. The latter 
before and behind the scenes, while the whole of the belongs to a Haarlem schoolmaster, who would <Hot 
stage and flies, both above and below, is commanded part with it at any price. 
by a system of overhead sprinklers, governed by It seems that there are no less than 600,000 postage
valves at the stage door and capable of immediate use. stamp collectors in the world. 375,0.00 of whom . are 
The sprinklers are fixed on pipes which are in direct I Arnericans, 2t)O,OOO are Europea,ns, and �,OOO belong to 
communication with the wa.ter company's mains, the 1 other parts of the world. 
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THE FLOATING BALANCE. 

T; O'CONOR SLOANE, ,PH.D. 
An interesting example of the laws of the equilibrium 

of floating bodies combined with a well·known illus· 
tration of the specific gravity of gases is afforded by 
the apparatus illustrated in the cut. It is essentially a 
balance in which the ordinary fulcrum is suppressed 
and replaced by a floating cylinder. As the resistance 
offered by water to the slow movement through it of- a 
floating bod y is almost nothing, it follows that a very 
sensitive balance may be thus constructed. The ex
periment in which it is represented as employed is the 
weighing of carbonic acid gas. , 

The balance beam is made of a thin strip of wood. 
A piece of printer's " furniture," used in setting up 
pages, is a good material for this purpose. It is set 
into a short pin, also of wood, which is driven into a 
wooden cylinder. The latter should be an i nch in dia
meter and three or four i nches long. The pin should 
be inserted half way between the ends. Into the 
cylinder

'
directly opposite the pin a wood screw is in

seI·ted. A disk of lead is soldered to its head. This 
acts as a handle by which to turn it, and also as ad· 
ditional counterpoise. It is for the end of maintaining 
a sensitive but at the same time stable equilibri um 
that the weighted screw is used. 

At each end of the beam, hooks are arranged as 
shown for attachment of the pans or other receptacles. 
They �re made of iron' or brass wire; and are firmly 
secured to the beam. They are carried downward so 
as to bring them in line with a point 
i::sUgbblj aeoT'C elte tUllilW' of tho °J,1jnder 

For the weights, a scale pan of mica 
may be used. If carbonic acid or nitrous 
oxide gas is to be weighed , a light paper 
box, three or four inches on each edge, 
takes the place of a second pan. Thread 
is used to suspend them. 

Jciiutific �mtricau. 
<lre.'ure. We Drea'he. 

The supporter of the doctrine that the particulate 
ingredients of the atmosphere are the chief cause of the 
insalubrity of cities will find much to sustain hi.s COil· 
tention in the brief but suggestive paper contributed 
by Dr. Frankland to the current n umber of the Nine· 

teenth Century. From the facts presented, the propo� 
sition might easily be maintained that " a llIan earries 
with himself the elements of his own destruction. "  
Many arguments o f  a seemingly valid sort may be 
educed from hygienic and antiseptic systems, calculated 
to prove that a germless atmosphere would be far more 
profitable to the majority of mankind than the atmo· 
sphere with which we have at present to be contented ; 
and this notwithstanding the somewhat contrary po' 
sition which Dr. Frankland ta.kes at the commence
Illent of his paper, for he thinks it would require but 
little persuasion to convince most of us that air without 
organisms would be undesirable indeed. He proceeds 
to illustrate this view by a reference to the great utility 
and value of one micro-organism at least, the yeast 
fungus, which is so widely and universally distl'ihuted, 
and whose disappearance from the breathing medium 

would cause us to " forego those numerous. complex, 
and much appreciated pleasures which are derived 
from the consumption of alcohol in its various forms." 

For our own part, we believe there is alread y s uf
ficient evidence to warrant a belief that the presence of 
micro-organisms in the l'espiratory fliiid is very unde
sirable ; while we confess at the same time that their 

149 
y-

of the air, he found that in. August the number of 
micro-organisms exceeded 100, while in January there 
were but, 5. There wa3 a gradual rise in num bers from 
May to August, after which the fall in nu mber was 
much more sudden. In the country the num ber of 
atmospheric micro·organisms was very ' appreCiably 
smaller ; and the more remote the place of observation 
is from houses, and from the frequented thoroughfares 
of traffic, the dust of which is always rich in reiuse ore 
ganic matter, the freer does the air become from sus
pended microbes. 

In reading Dr. FraI)kland's paper one cannot but be 
strullk with the remarkable concomitant variation be
tween the num ber of micro-organisms and the un whole· 
someness or wholesomeness of tlie pl aces investigated. 
E very medical man knows the value of mountain air 
and of a sea voyage, and it is only in these places that 
the atmosphere can be said to be free from micro·organ
isms. The interiors of railway carriages are, as we all 
know, apt to become foul, but Dr. Frankland's esti ma
tion that more than 3,000 organisms were fonnd to be 
falling on the square foot in one minute while the train 
was passing half way between Cambrid ge and London, 
one window of the compartment bei ng shut an d the 
other only open four inches at the top, gi ves a mathe· 
matical expression to the fact, which, if  any were 
wanted, is sufficient explanation of the fatigue of a 
journey, without invoki ng the aid of the theory of 
uprve vibra.tion to account for the prostration which 
m any suffer after a prolonged ride in the train.  In 

point of n umbers, however, the atmo
§phere of a. harn -W.bere. jlai1 tb"asJ';oa 
was in operation puts the rail way com· 
partment in the shade, for th ere were no 
less than 8,000 organisms falling on the 
square foot in one minute. 'fhe inj u rious 

effect of theaters and crowned places of 

amusement would find a sufficient expla

nation in the yield of micro·organi sJUs, 

without taking apy account of the d i m

inution of oxygen or the increase of car
bonic acid.  At a conversazione at Bur

lington Housp the number of organisms 

reached 432 per ten liters of air.-Lancet. 

• • •  

A tin reservoir o f  the shape indicated 
has a socket soldered to its bottom. By 
th is  it is held on a standard as shown. 
The upright piece should also pull out 
of the base, so as to make the whole 
portable. For weights or counterpoises, 
little bits of wire, tin , and tinfoil may be 
employed. 

The cylinder is , introduced into the A Sea �f\lephone. 

empty reservoir apd water is poured in A dh;patch froUl Cincinnati , Ohio, says : 

until  the cylinder floats up near the level At Fernbank, ten miles from this city, 

of the upper edge. The entire surface of are the workshop and laboratory of Har-

the cylinder should be well moistened. vey B. Cox, a young electrician, who, 

The balance now has to be brought into though known to but few here, is at-
equilibrium. This is done by hanging tracting th e attention of scientists and 
the pans in place, and by using weights electricians in this country and Europe 
or the counterpoises we h ave mentioned. m FLOATING BALANCE. by his inventions, in which he is as pro-
'When in equili brium, it is examined as to lific and ingenious as Edison. His latest 
its stability. If it is sensitive to one- device is a trumpet to be used for tele-
seventh grain (10 milligrammes), it is good enough. If exclusion would be practically impossible. Undoubt- phoning at sea, OIl which he has been working for 
not, the screw under the water must be screwed fur- edly, many of the germs in th e air we breathe are foj' some months. The invention is the outgl'owth of his 
ther in. the most part harmless i n  their nature, though it  is discovery of the great distan ce an echoed or rever· 

By repeated trials the sensitiveness can be accurate- probable that even the innocuous varieties may require berated sound will carry and the discovery that speak
ly adj usted. To allow the beam sufficient motion, a slight expend i ture of energy on the part of the h uman ing trumpets, if  made to give the same fundamental 
,it is well to cut out two pieces on each side of organism to neutralize the effect of their activities, since note, would vibrate and produce the phenomenon 
the :cylinder. As it is very i m portant that it should it is hardly likely that the act of destruction of a bac· known in acoustics as " sym path y. ,. With this trumpet, 
be rigid. these notches must not be made too deep. terium is unattended wjth the employment of some conversation in an ord inary tone of voi'te was carried 
When to be u sed in weighing a gas, the box is kind of force, and we know that the active protoplasm on between persons four and a. quarter miles apart. 
carefully counterpoised, and the balance is m ade as of living bodies is capable of destroying bacteria. In- Peopl«;l siting at their windows or on th eir porches a 
�ensitive as possible. If now the box is filled with deed, the theory implied in these considerations may be mile away conversing in an ordinary tone could be 
carbonic aci d or nitrous oxide gas, that end of the expanded. d istinctly heard, and in a couple of instances they 
balance immediately descends, although nothing is We may conceive, for example, that deterioration of were told the n ature of their con versation an d ad
visible.  health hy a general weakening of the whole body might mitted that such had taken place. By listening to 

Another form of the balan ce beam is  shown lying at be the cause of many diseases, not so much by the the whistle of a train,  and tracing it to and beyon d 
the foot of the apparatus. For wooden beam and sup- ,agency of the illerI' d ebility ILs by the circulllstance that Fernbank to Lawrenceburg, Ind. , it was found that 
porting pin a bent wire is I:luhstituted of the form indio the deterioration afforded

' 
the oPPo'rtu n ity for the the instrument has a well ·defined range of twenty

,cated. By careful bending and sliding, the two pan· growth and development of organisms which, under six miles ; that is, a loud sound like a locomotive 
hooks can be brought to the proper level, and the the ordinary circumstances of good health , would have I whistle. or the rumbling of a train ' can be di stinctl y 
experiment performed with quite as good satisfaction been quickly destroyed by the i nherent vital i ty of heard at a distance of thirteen miles in every direction. 
as in the other form. sound tissues. The experim ents of Pasteur' and Tyn· Conversation was readily carried on between two 

Carbonic acid gas may be made by pouring vinegar da l l ,  and t.he observation s of Miguel and Franklan d, gentlemen on high hills on opposite sides of the 
upon baking soda. A pickle bottl e or preserve jar bear abundant testimony to the existence of a law which Ohio River, about four Itnd one·half m iles apart. Tests 
answers for the operation,  an d in a few seconds it can may not be expressible in such definite terms as that made on the water showed that the trumpet was even 
be filled with the gas. By careful mani pulation this the n umber of m icrobes in the atmosphere varies in- more available than on land. The instrument will be 
can be poured out like water into the box suspended on versely as the square of the distance from human habi· patented as soon as perfected. A name has not yet 
the balance beam. Nitrous oxide, or laughing gas, is tations, but- which, n everthpless, forciblY l 'eminds one been choFen for it. Mr. Cox has a great many other 
.,nade by h eating nitrate of ammonia. A great deal of of this physical law. Pasteur exposed twenty flasks curious and valuable devices, both electrical and me
water is evolved along wit.h it. If to be used in the containiug putrescibl e substance in the open country chanical, but none as curious as his sea telephone. 
experi m ent, it must be caught by displacement gf ai r. of Arb.ois. and found that eight became turbid or COIl ' 
as it dissolves in water, thus precluding the use of the taminated with microbes. Of twen ty exposed in the 
hydraulic trough. lower heights of the Jura Mouutai ns, only five became 

.. . . , .. 

Carbonic Acid Ga. a. a Fire Ex'l llguhlh er. 

. Final ly, a very ready source of carbonic acid gas is affected, while of twenty others exposed at the Montan- The fiery, untamed soda-water tank, which has 
suggested in the illustration. After a mineral or soda vert, close to the Mer de Glace, at a heigh t of 6,000 feet, chiefly disti nguished itsel f  since the advpnt of hot 
water si phon has been exhausted of its liquid contents, only one flask developed microbes. Miguel, by obser· weather this year by bursting and killing or m aimi ng 
it still contains a considerable quantity of gas. By in- vation s made at Montsouris. in different seasons of the its attendants, has made a new departure, says Fil'e and 
elining the siphon to one side, so as to keep all water year, has sho wn how the d istribution of microbes is de- Water, and now appears in the role of a most efficient 
away from the end of the glass tube, the gas may be pendent on the surroundings. extinguisher of fire. Some days ago at Louisvil l e, Ky. ,  
drawn off b y  opening the val ve. The best plan is  t o  Frankland, e!llpl oying a more reeent ,and m ore accu· a boy carried a lighted candle into the cellar of a drug 
fiIl .a pickle j ar or other bottle from the siphon, and rate Inethod, has shown very clearly that the maxim u m  stol'e, an d in some unexplained way set fire to a vessel 
thence to pour the gas into the counterpoised box. If number of micro'organislllt! is to be found in the hot, full of varnish , which blazed up through a grating 
the si phon is used directly, the force of the escapi ng test .mouths of  the year. Thus, i n  a volum e of air equal in front of the building as hig4 as the second floor. 
gas will tend to agitate tbe balance unless th e cock is t . .o about two gal lons (ten liters) collected on the top of Before. however, the fl ames could gain hea.d way in 
opened with extreme care. In all  cases the experi· the Science an d Art Depa.rtment buildings at South I the building, the heat had melted the lead pipe con
m.enter must be on his guard, and allow no water to KenSin

. 

gt, on , at a hejg

, 

h

. 

t, therefore, of some 70 feet from I nected with the newly charged SO,_ ' da fountain, and tl1e 
f!uter the box. the ground, and I!o rellloved ;frofn any local disturbance flames wem instantly e:xtin�ui8hed. 
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THE cFIRE APPARATUS OF PARIS. 

When a house takes fire, it frequently happens that 
the exits that would permit of the surprised inhabit
ants' escape are rendered inaccessible by smoke or fire. 
We then, as in the case of the burning of the Opera 
Comique at Paris, see unfortunate persons making 
frantic appeals from the high windows of the edifice, 
while others, who nave tl,tken refuge on the roof, would 
not fail to lose their lives were it not for life-saving 
ladders. There are several 
styles of these l adders. The 
one most used in the regi� 
ment of Paris firemen is 
Bayley's, and is the one 
that is here illustrated. 

This ladder is not only 
designed for saving life, 
but al80 for supporting the 
hose whlln it becomes 
necessary to throw water 
into the upper parts of a 
burning buil ding. 

In the saving of life the 
ladder is used either as a 
mean s of descent or mere
ly to allow the firemen and 
their apparatus to reach 
the upper stories. The 
height reached by this lad
der is 88 feet, which about 
corresponds to the eighth 

��JYhen it is uprilt.ht 
and not extended it reaches 
the third story_ 

The Bayley ladder, 
which has been used for 
several years by the Paris 
fire department, is kept at 
the engine house upon a 
truck that is always ready 
to have horses harnessed 
to it and to start with its 
men at the first signal. 
The truck, which is a two
horse one (Fig. 1), consists 
of a fore and hind carriage, 
a m o v a b l e pole, f o u r  
wheels, two cheeks of wood, 
a seat., and two rack brakes. 
The ladder is maneuvered 
through ropes and pulleys. 
It is ' made of wood, and 
consists of three sections, 
which slide within one an
other. Each section con
sists of two uprights, each 
strengthened internally by 
an iron cable, and provided 
with twenty-eight rounds, 
twenty-seven of them of 
wood a n d  one of iron. 
Each section is provided 
with two iron cables, with 
stretchers "designed to pre
vent flexion. 

The first section is held 
by two stretchers fixed to 
the upper part on the one 
hand and to the back of 
the frame on the other. 
Two rollers fixed at the 
upper " part of the third 
sectiOn facilitate the ' slid
ing of the end of the ladder 
against the wall. 

The sliding sections are _ 
maneuvered through win
ches fixed to the extremi
ties of a windlass. The 
accessories kept in a box in 
the truck comprise three 
100 foot'ropes for steadying 
the ladder during h i  g h 
winds, a I'ope used in tilt
ing the ladder, keys for 
tightening nuts, etc. 

mountin
-
g from one story to another through the win

dows.-La Nature. 
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metropolis it,  may be considered as , indispensable. 
The water tower is a portable standpipe which, for 

• • • I • convenience of carriage, is in four sections. The lower 
The Por&able 'Wa&er Tower. ' section, fourteen feet and six inches long and nine 

Among the modern devices brought into use for the inches in diameter at the base, is fixed upon a heavy 
important purpose of conquering large fires is the mov- iron platform mounted on a four-wheel carriage. This 
able water tower. In construction it is simply an u p- section, when not in use, lies horizontally on a frame
right tube by means of which the streams from three work, and in that position looks like a long mounted 
or four engines are united in one, carried to a consider- cannon. Two other sections of the pipe, twel ve and 

Fig. l.-BAYLEY'S FIRE LADDER ON ITS TRUCK, 

nineteen feet respectively, 
are carried in racks at the 
side of the platform. These 
gradually diminish in size, 
and the fourth section is a 
pipe in immediate connec
tion with the nozzle. The 
sections are joined together 
by large couplings similar 
to hose couplings. 'l'he 
entire length is fifty feet. 
When less than this is re
quired, but a part of the 
sections are mounted. The 
nozzles in use are six in 
number, and range from 
1% to 2% inches, the 1;!4' 
being that most frequently 
in service. 

When the tower is to be 
used, on a special call or 
third alarm, it is placed in 

The truck, with its lad
der and its set of eleven 
men, 'Weighs 9,250 lb. The 
truck' alone weighs 4,488 
lb. ,  and the ladder 3,070. 

Fjg_ 8.-'rRE LADDER UPRIGHT. lis. S.-THE LAD�ER EXTENDED. 

, --I� -iIho-uttruirrgc tJUtnJ
ing, and on account of the 
exposure to danger in that 
position, t h e  horses are 
immediately removed. The 
platform is made level by 
jackscrews. The sections 
are firmly put together. 
An elevation of thirty feet 
is secured by coupling the 
twelve-foot section to the 
lower one, and this is suffi
cient when the building is 
not more than fifty feet in 
height. When the situa
tion so requires, the entire 
length Df all the sections is 
brought into use. The noz
zle having been screwed 
on, and the swivel guy 
ropes adjusted, the tower 
is raised with a hand wheel, 
and made secure in a per
pendicular position. All 
this is done in about fifteen 
minutes. The water con
nection is then made. To 
the four inlets in the suc
tion pipe can be attached 
the discharge p i p  e s of 
four different engines, al
though generally but three 
are used. The water from 
the several engines is con
centrated into one volume 
in the tower, and forced 
in a solid, rushing stream 
into the center of the fire. 
Through the mechanism 
employed, the nozzle is 
under perfect and easy 
management. The stream 
of water can be thrown 
i nto any part of the build
ing, and places are thus 
reached to which access 
would otherwise be im
possible. By means of the 
swivel pipe attachment, 
i n v e n t e d  by Assistant 
Chief Bonner, 0 f N e w  
York, the, power is dou
bled. The water t o w e r  
works well for all heights 
up to 75 feet. When build
ings exceed this height, the 
fire department sees good 
reasons for insisting that 
the upper stories should be 
made absolutel y fire proof. 

The iadder is maneUVer
ed by a sergeant, a cor
poral, ' and eight firemen. 

PARISIAN FIRE LADDERS. 
T h e  Insurance C1·itic 

8ays : For the materials 
embodied in this account 

Fig: 2 represents the lad<ler :standing upright, : a�d able heigbt, and poured in a miniature deluge upon of a ueaful and valuable invi'!ntion for extingu ishing 
Fig, 3 �hows it drawn out to its full length. " " " ' the very focull of the tlameB. It has been in uile in the largfl fires, acknowledgment is due to the Fi1·eman's 

Am�n� the other ladders that are most used by the New York Fire Department about nine yeari!. Its in- lIerald of New 'tork, which "  adds the further informa
Paris �fi,re departmen t, '\Ve ,may cite t.4e Shand-Mason vent0J:"' Abner Greenleaf, Of Baltimore, had spent tion that the New Y ork Fire Department has three 
one, ��J.jch is ," 6f " .rol\ed and - hlJ.mm�red iron, and the maJiY years previously in perfecting his plan. The ma- water towers, two of whieh are in acti ve sen ic� whil, 
Lieb 6ne;' which ' is ' iii four" sections. , In addition to ehine has now pMsed beyond the 8tage of experiment, the other i8 kept 11.8 a reeerve. On a cOrner building 
these ]arg!'\J_lldcters. we maY llie�tii:m t.lle �rdinarYhoOK 8.ndits value as an auxiliary force in the contlict with two towers are sometimes used, Jllustrations of this 
one, :Which is provided with' but a; dozen rounds, which fires in great warehouses has, in the estimation of all, invention were published in the SCIENTIFIC AMERI
is maneuvered by 'h8.rld, and which can • used for become fully established. For the needs of the CAN of August 9, 1884. 
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AN ALLEGED PERPETUAL MOTION. 
Perpetual motion is, to many inventors, what the 

.. wilt 0' the wisp " is to the traveler. It is always in 
sight, but never quite within reach. One of the favor
ite schpmes for securing the desired end involves the 
use of permanent magnets, and the only impediment 
to the realization of a machine for creating power is 
an insulator of magnetism. With inventors of this 
class of machines it has always been a great " if ; "  but 
now, if we are to believe certain reports, the great " if " 
has been annihilated, and thfl force of permanent 
magnets has been rendered available by the discovery 
of an insulator of magnetism, which, as we are 
told, consists of " chemical and mineral sub
stances, " but regarding the nature of these 
substances we are uninformed. 

We have secured a picture of the machine, in 
which an insulating septum of the " sub
stances " is employed to cut off the attraction 
of a permanent magnet, and thus secure the 
rotation of a wheel arranged within the field of 
force of a permanent magnet. This machine is 
the invention of Mr. H. S. Pul lman, of Rock
ville, Conn. ,  who has exhibited it in the city of 
Hartford to crowds who have been enabled to 
witness the wonderful performances of the 
machine at the expense of ten cents per head. 

The simple fact of the machine being exhibit
ed under such circumstances would seem to 
cast a shadow on its genuinflness, for, if it is  
really a power-creating machine, the inventor 
mfg'htteanze mmmns nom patentd f'uz 1.. ._ 
vention where he receives only mills in the 
dime show business ; however. the machine has 
the credit of moving apparently by power 
created within itself. It has been seen in 
motion by Mr. W. H. Goldsmith, city editor of 
the Hartford 1'imes, to whom we are indebted 
for several points in regard to it ; and Prof. 
Luther, of Trinity College, was promised the 
opportunity of testing the machine, but the 
inventor, with his machine, like the Arab, 
" folded his tent, and as silently stole away." 

The,machine is a wonderfuIly solid-looking 
affair for the amount of power produced by it, 
the thickness of the base and the diameter of 
the col umns supporting the main wheel being 
apparently altogether out of proportion to the 
other parts. To an incredulous person these 
features might be suggestive of a spring motor 
contained in the base, and mechanism for conveying 
the power from the base through one of the columns to 
the motor wheel ; and, further, one of the most salient 
features of the apparent deception is the legend upon 
the base, which is also suggestive of h idden parts. 

To the base are secured two standards provided with 
centers, upon which are mounted the main shaft of the 
machine, carrying the motor wheel, A. The wheel is 
made of sheet iron, with teeth formed in its periphery, 
and bent alternately in opposite directions. Upon the 
shaft are also mounted a star wheel and a propeller 
wheel. The star wheel is arranged to tilt a lever, 
which carries at its extremity a plate, B,' of brass 
coated with the " chemical and mineral substances " 
which make it an insulator of magnetism. The perma
nent magnet is supported by a U-shaped bar, with its 
poles near the wheel, A, and opposite the path of the 
insulating plate, · B. The propeller wheel, turnrng in a 
cup of water, serves to eq ualize the motion, and thus 
prevent the machine from running away with itself 
and committing self-destruction. 

We have never seen, nor have we before heard, of an 
insulator of I magnetism, but, sup-
posing it to be an entity, the ma
chine illustrated 8eems to be poorly 
adapted for its application. 

When one of · the projections of 
the motor wheel approaches the 
horse8hoe magnet, the in!<ulating 
plate, B, is pushed up between the 
magn·et and the wheel by the action 
of the star wheel, and as soon as the 
projection passes the magnet, the 
lever slips off from one of the 
points of the star wheel, allowing 
the insulator to drop, when the 
magnet will attract the next pro
jection in order, and when near the 
ma,gnet the insulator will be pushed 
up as before, and again dropped 
down, and thus the rotation of the 
wheel, A, is supposed to continue 
forever. 

.. . ... 
IN breaking the ground in a place 

near Kincardine, Ont. , the other 
day, a ekeleton, which to a,ll appear
a,nce is that of a wild boar; was 
found; -All the bone8, iIiollliling 
the tusk!! and t@eth, wete in eplen
did condition, though it iii thought 
they Mve been lying there for one 
or two hund;:-ed years. 

SPENCER l!'ULLERTON BAIRD.· 
liT JU.ROU8 BIINJAlllN. 

The high rank among living naturalist!! 1'10 long held 
by the distinguiBhed secretary of the Smithsonian In
stitution makes it eminently proper that he should re
ceive a place in our gallery of American scientists, and 
at present the time is most opportune, for within a few 
days the news of his death has flashed through the 
country. 

Spencer F. Baird was born in Reading, Pa. , on Feb· 
ruary 3, 1823. He was sent, at the age of eleven, to a 
Quaker b�rding school in Port Deposit, Md. , and a 

year later to the Reading Grammar School , after which 
he entered Dickinson College, Carlisle, Pa. , where he 
WitS graduated in 1840; 

For several years afterward he devoted his attention 
to studies in general' natural history, making long pe· 
destrian excursions for the purpose of observing ani
mals and plants. In 1 841 he made an ornithological 
excursion through the mountains of Pennsylvania, 
walking four hundred miles in twenty-one days, and 
doing sixty miles between uaybreak and rest on the 
last day. During the follo wing year his pedestrian 
tri ps covered more than 2,200 miles. The specimens 
collected at this time for his private cabinet of natural 
hi'ltory became later the nucleus of the museum con
nected with the Smithsonian Institution. 

Meanwhile he studied medicine, and in 1842 attended 
a course of lectures at the College of Physicians and 
Surgeons in New York, b ut, did not graduate. He re
ceived, however, the degree of M.D. honoris causa in 

• For the biographical details of this sketch I am principally indebted 
to G. Brown Goode's analysis, published in " Bulletin of the U. S. 
Natiopal Museum, No. 00." (Washington, l888.) 

AN ALLEGED PERPETUAL MOTION. 

1848.from the Philadelphia Medical College. In 1845 he 
returned to Dickinson College as professor of natural 
history, and a few years later became also professor of 
chemistry. His lectures included physiology to the 
seniorlS, geometry to the sophomores, and zoology to 
the freshmen. 

He accepted the appointment of Assistant Secre
tary of the Smithsonian Institution in July, 1850, on 
the urgent recommendation of George P. Marsh, and 
thenceforth continued as its principal executive officer, 
becoming in May, 1878, on the death of Joseph Henry, 
its.secretary and official head. 

His duties in this connection were exceedingly 
arduous, and nearly all of the scientific devel . 
opment of the Institution was under his im
mediate charge. Indeed, his genius for organ
ization made itself apparent from the outset. 

The Department of Exploration was placed 
under his authority from the beginning, and 
his annual reports constitute the only system
atic record of the government explorations 
ever prepared. During the decade of 1850-60 
he devoted much time to enlisting the sympa
thies of the leaders of government expeditions 
in the objects of the Institution, supplying 
them with all the appliances for collecting, as 
well as with instructions for their use'. In 
many instances he Oi'ganized the natural histo
ry parties, named the collect.ors, em ployed and 
supervised the artists in preparing the plates, a��!req�:���� e�i.��n�p!��llt��108Jg�kE�rN��: 
ta Washington were intrusted to his care. 
These With his · own collection and those of the 
Wilkes exploring expedition, brought to the 
Bmithsonian in 1842, formed the beginning of 
the National Museum, now the finest in this 
country. 

It has been no slight t¥k to organize a 
museum such as that now in existence in 
Washington, and the brain that planned its 
details was that of Professor Baird. 

According to G. Brown Goode, its assistant 
director, and since January 1, 1887, in full 
charge of the museum, " there have been three 
periods in the history of the museum. At first, 
it was a cabinet of the results of research. 
When, in 1857, the Smithsonian assumed its 
custody, it becam e also a museum of records. 
Since 18:6, the idea of public education has been 

predominant. "  * Besides the usual routine w�rk in
cidental to the office of assistant secretary, Professor 
Baird organized the system of international exchanges 
which has since become one of the leading features of 
the Institution. 

The most conspicuous, and perhaps the most valua
ble, of Professor Baird's scientific work dates from his 
appointment in 1871, by President Grant, as Commis
sioner of Fish and Fisheries. The duties of this office, 
as originally defined by Congress, were " to prosecute 
investigations on the subject, i. e. , of the diminution 
of valuable fishes, with the view of ascertaining whether 
any and ·what diminution in the number of the food 
fishes of the coast and lakes of the United States had 
taken place, and, if so, to what causes the same is 
due ; and also whether any and what protective, pro
hibitory, or precautionary measures should be adopted 
in the premises, and to report upon the same to Con 
gress."  But the undertaking expanded as the work pro
gressed, until it is now tenfold more extensive and use
ful than at first. At present, it includes : 1. The sys
tematic investigation of the waters of the United 

States, and the biological and phy
sical problems which they present. 
2. The investigation of the method · 
of fisheries, past and present, and 
the statistics of prod llction and 
commerce of fishery products. 3. 
The introduction and multiplica
tion of useful food-fishes through
out the country, especially in waters 
under the j urisdiction of the gene
ral government, or those common 
to several States, nOlle of which 
might feel willing to make expendi
tures for the benefit of others. 

His work in this department has 
received universal recognition. A t  
the request of the United States 
government, he was present as 
advisory counsel at the Halifax 
Fishery Commission, held in 1877, 
and at that time prepared an essay 
on fish culture, into which he threw 
all of the wealth of his vast know
ledge and expt'lrience on this sub
ject. The manuscript has recently 
been put in the printer's hands; and 
ie new in e<)uree of preparation for 
publiea.tion. 

* The story has been well told by Erne�t 
Ingersoll ,  in the Cenflurv for January, 1880, 
under title of .. The Making of II Museum." 
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In 1878 he received the silver medal of the AccUma- .. investigate " the office of the U. S. Coast and Geo- the plane of the septum, and when such lizards are 

tization Society of Melbourne, in 1879 the gold medal detic Survey that its superintendent, who had devoted seized by the tail, that appendage is pretty certain . to 
of the Societe d'Acclimation of France, and . in 1880 forty years of his lifetime to its work, resigned from his part at one of these weak points. " The muscles of the 
the first honor prize of the International .Fish Exhibi- place undel' threat of exposure of charges, never proved tail do not pass oyer these joints, so that the parting of 
tion, held in Berlin, it beJng the special gift of the Em- and generally believed incapable of being sustained. the tail does not cause a tearing apart of the muscular 
peror of Germany. He also received, in · 1875, the de- Likewise the life of the late secretary of the Smithso- fibers, but simply a separation of one muscular plate 
coration of Knight of the Royal Norwegian Order of nian Institution was " perceptibly shortened," after froll another. 
Saint Olaf, from the King of Norway and Sweden. thirty-seven years of faithful duty, by the careless impu- It has been asked. " Why is the tail of certain lizards 

Professor Baird received the degree of Doctor of tation of the same officer. Although these charges were so brittle ? "-a question that cannot be answered satis
Physical Science in 1856 from Dickinson College, and shown to be without foundation by a Congressional factorily, inasmuch as the vertebrll:l of the tails of !;ome 
that of Doctor of Laws in 1875 from Columbian Uni- committee, still Professor Baird, " who was extremely species of lizards are as strongly bound together as in 
versity, being for many years a trustee of the latter in- sensitive, and who never before heard any imputation the serpents. To the snake lizard the fragile tail is a 
stitution. Since 1878 he was a trustee of the Corcoran against the integrity of his adlll instration, never recov- benefit rather than a misfortune, for when the defense' 
Gallery of Art, and was the president of the Cosmos ered in spirit from the shock the charges gave him. " " less reptile is seized by a rapacious animal it snaps oft 
Club. Professor Baird's successor will undoubtedly be the its tail into several writhing pieces, which it leaves in 

He was one of the government Board of Commission- present senior assistant secretary of the Smithsonian the possession of its astonished enemy, while the head 
ers to the Word's Fair held in Philadelphia in 1�76, Institution, Professor Samuel P. Langley, a sketch of and body, the vital parts, wriggle away into the grass 
and member of the international j ury on Fish and whom appeared in the SCIENTIFIC AMERICAN of Au- and escape. But the snake lizard is not doomed after 
Fish Prod ucts. gust 20, as the president of the American Association such a misfortune to pass the remainder of its life 

He was permanent secretary of the American As- for the Advancement of Science during its recent meet- without a tail, for it has the po wei' to replace the lost 
sociation for the Advancement of Science in 1850-51, ing held in New York. The present appointment of member, not by pasting or cementing together the old 
editing the proceedings of the fourth, fifth, and sixth Professor Langley was made · in January, 1887, at the broken portions, but by rapidly growing a neW one. 
meetings, and was one of the early members of the request of the late secretary, who thus virtually de- When the tail has OlIce been broken, it is hardly 
National Academy of Sciences, serving as a member of sig-nated him as his successor, and the regents of the necessary to say that it is impossible for the reptile to 
its council almost since its organization. Smithsonian Institution, of whom Chief· Justice Waite collect and reunite the pieces. 

Besides being a member of the leading scientific so- is chancellor, appointed Professor Langley with that A certain man declares that he beat a " joint snake " 
cieties in the United States, he held foreign or honorary understanding. into a do�en or more pieces, and left it for over an hour, 
Jnembership in many of the prominent scientific so- .. , • • .. and when he returned to the spot he found that .• the 
cieties in Europe and in the British .colonies. THE SNAKE LIZARD, GLASS SNAKE, OR JOINT SNAKE. parts ol the snake had come together again and 

The nomenclature of zoology contains many memo- (Ophisau7'U8 ventralis.) crawleCi away. " He would not be convinced that some 
rials of his connection with its history. Professor The- BY c. FEW SEISS. animal had carried away or devoured it during his 

� ___ �� G'" 1. . .,.;-,.; . � 'I..-"_L.. residing a.t Da.venpgrt • ..12w .= .. t .. ; .. ly ......... � b== -iJl= =1Stf.·  -'-
and over twenty-five specie"!> of rimmmals, .. . A traveler who frequently met with 
birds, fishes, mollusks, and other forms the . . glass snake " during his bOtanical 
of life bear his name, together with seve- rambles, says : " It is as innocent and 
ral fossil or extinct forms of life. harmless as an earthworm. When full 

Professor Baird's literary work was grown it is about two and a half feet in 
something enormous. It included do�n length, and three-fourths of an iuch in 
to January 1, 1882, 1 ,063 titles.* Of this thickness. The abdomen or bod y part is 
number, 775 are bfieC notices and critical remarkably short, and it seems to be aU 
reviews contributed to the "American tail, which, though long, gradually at, 
Record of Science and Industry " while tenuates to its extremity. The color and 
under his editorial charge, 31 are reports texture of the whole animal is much like 
relating to the work of the Smithsonian bluish-green glass, which, together with 
Institution, 7 are reports upon the Ameri- its fragility, almost persuades a strangep 
can fisheries, 25 are schedules and circu- that it is in reality that brittle substance. 
lars officially issued, 25 are volumes or Though quick and nimble in twisting 
papers edited, while of the remaining 200, about, yet it cannot run with m uch ra, 
the majority are formal contributions to pidity, but quickly secretes itself in tho 
scientific literature. grass or under leaves. " He of courso 

Dr. Goode states further that, " of the contradicts the " vulgar fable " tbat it ir. 
total number of papers en umerated in able to repair itself after being broken 
the list, 73 relate to mammals, 43 to rep- into pieces. 
tiles, 431 to fishes, 61 to invertebrates, 16 In life, the head of the snake lizard h 
to plants, 88 to geographical distribution, mottled black and green, yellowish about 
46 to geology, mineralogy, and paleontolo- the jaws. The body and tail above are 
gy, 45 to anthropology, ill to ind ustry and THE SNAKE LIZARD, GLASS SNAKE, OR JOIliT SNAKE. · marked with lines of black. green, and 
art, and 109 to exploration and travel." yellow, corresponding to the position ot 

From 1870 till 1878 be was the scientific editor of the SCIENTIFIC AMERICAN : " I  wish you could give us tbe scales. The under surface of the whole animal is 
Harper & Brothers' periodicals, and likewise the annual some information through your paper upon the so- yellow, most brilliant along the abdomen. Several 
volumes of the " Record of Science and Industry " from called ' joint snake. ' I have been permitted to see and color varieties have been described from discolored 
1871 till 1879 were edited by him, " with the assistance kill several of them. They were about two to two and alcoholic specimens.  but in the living animal the COIOl' 
of eminent Illen of science ; " The various reports and a half feet in length, and were quite pretty, being is always' as given above, varying only in depth and 
annual volu mes of the United Stat�s Commission of striped in brown and silver. I once threw a small brilliancy. 
Fish and Fisheries were prepared by him, and also the loamy clod of earth upon one of them, which broke it It has been found in all of the Southern States from 
annual • •  Reports of the Board of Regents of the Smith- . into eight or ten pieces. Each piece was comparatively Southern Virginia to Texas inclusive ; and in the West 
sonian Institution. "  square a t  the ends, and t h e  pieces were all about the its range extends as far north a s  Wisconsin and Iowa. 

His other works include the translating and editing same size. I have heard that the broken portions will It seems to prefer open fields and dry or sandy locali
of the " Iconograpbic EIlCY

. 
clopedia " (4 vols. , New I reunite if left alone, should the head be uninj ured. ties, and is . frequently met with in sweet potato fields 

York; 1852) ; " Catalogue of North American Reptiles " Have I been misinformed ? "  in the South� It is said to feed mainly upon insects. 
(Washington, 1 853) ; " Mammals of North AllIe�ca " The snake lizard, or " joint snake " as it is called in . '  • , • 
(Philadelphia, 1 859) ; " The Birds of North America." some localities� is a peculiar reptile, and has seemipgly To Color Copper and N ick el Plated Objects. 

with John Cassin (Philadelphia, 1860) ; }' Re�iew of puzzled the earlier' n3tturalists as to its proper c1a.�sifi- The Journal des Applications Electriques says tbat 
Americau Birds in the Museum of the Smithsonian In- cation, some placing it among the serpents (ophidia), eleven different colors may be comm unicated to well 
stitution " (Washington, 18�6) ; and " The Distribu- and others with the lizards (lacertilia). It is serpent- cleaned copper, and eight to nickel plated objects, hy 
tion and Migrations of North American Birds " (1866). like in form, being destitute of limbs, but a mere means of the following bath : 
More recently he has been engaged upon a, " History glance at its anatomy proves it to be a true lizard. Acetate of lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 grains. 
of North American Birds, " in collaboration with The lower jaw bone is not disjointed as in the snakes, Hyposulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 ." 

Thomas M. Brewer and Robert Ridgeway (5 vols. , Bos- and the eyes of the snake lizard have movable lids, and Water.  . . . . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . .  . . . .  . . . . . . .  . . . . .  1 quart. 
ton, 1874-84). ·The results of his latest ornithological its ears· are visible externally-cbaracters which never After the salts are dissolved, the solution is heated 
studies were recently placed · by him in the hands of appear in serpents. Its tongue is not slender, forked 

I 
to eb�llition, and the metal is. after,:ard illlmerli'�d 

Dr. Ridgeway, and they are now in course of prepara- and sheathed a& in the serpents but is somewhat therem.  At first, a gray color IS obtamed, and thlR, 
tion for publication. arrow-shaped, notched in front and

'
covered before with ' on the immersions being continued, passes to violet, 

In June last, Professor Baird went to Wood's Holl, granular, and posteriorHy with filiform papillll:l . . The and successively to maroon, red, etc. , and finally to 
Mass. , the su·mmer headquarters of the U. S. Fish Com- scales are quadrangular in shape, arranged in trans- blue, which is the last color. 
mission, in greatly impaired health, the result of over- verse rows, and a fold of skin runs along each side of As the substances that enter into the composition or 
work and anxiety, but it was hoped that, with rest, he the body, separating the upper from the lower parts. the solution cost but a few cents, the process is a 
would soon be restored to health. For some time he The tail of a snake or lizard is always considered cheap one, It is especially applicable in the manufac· 
grew better, but . early in.  Au�ust he had a serious re- that portion posterior to the anal opening or vent. ture of buttons. 
lapse, from which he rallied with sudden rapidity, and The portion anterior to the vent is the body proper, ------..... -i ...... ' •• ------
was able to spend part of his time in the laboratory, as it contains all of the vital organs, while the tail 
and even �o out of doors. This continued until the contains nothing important. In the snake lizard the 
day before his death, but on August 19, after a restless vent is situated far forward, and the tail is often twice 
n igh t, he became unconscious, and died. . , the length of the :tiead' �nd llody together. When the 

. His body was at once taken to Washington· and de- II reptile is struck lightly, the portion which seemingly is 
posited in the receiving vault of the Oa.k Hill Cemetery, voluntarily broken to pieces is always the tail, never 
where it will · remain until the public funeral. which the body or that portion anterior to the anal opening. 
will occur during toe autumn. • •  In many of the lizards the caudal vertebrll:l have a 

It is an unfor.tupate CO!illllent upon the present ad- very singular structure, .the middle of each being tra
ministration . that a parti!S.an alerk was permitted to so versed by a thin, unossified transverse septum. The 

.See ," The Pllbiished Wriiln�s .of 8pencer'.Flliierton Baird, 1843-1882," I vertebra naturally breaks with great readiness through 
by George BroWll' GoOd"';"',BuIletin of the U. S. National MUlI8um' l· 
No. 20." * ]J}oftflll PoIIt, AUlUBt .. l8!r.. 

HOlDc-lDadc Ice. 

Take a cylindrical earthen vessel and pour 3! ounces 
of .commercial sulphuric acid and 1t ounces of water in. 
to it and tben add 1 ounce of powdered sulphate of soda . 
In the center of this mixture, place a smaller vessel 
containing the water to be frozen ; then cover the 
vessel, and, if  possible, revolve the whole with a gentle 
motion. In a few m inutes, the water in the small 
vessel will be converted into ice. The same mixture 
can be used a second or third time for making a block 
of ice. 'rhe operation should, if possible, be performed 
in a cool place, in a cellar, for example.-La Science ,m . 
Famille. 

. 
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COMPOSITION O F  VIBRATIONS. 

BY GEO. )(. HOPKINS. 
The optical method of studying souorous vibrations 

has the advantage over other methods in being of 
intere.st, not only to the student of acoustics, but also 
to those who care only for beautiful effects, and have 
no regard for the lessons they teach. 

As incidental to scientific work, the effect of beauti
ful experiments on the latter class may be worth a lit
tle consideration, as it not infrequently happens that 
the mere on�looker is lured into the paths of science 
by such means. 

Among physical experiments, none are more attracC 
tive or instructive than those connected with the sub
ject of sound. The experiments of M. Lissajous are 
particularly interesting, but when the figures are pro
duced by the apparatus employed 
by Lissajous, a costly set of instru
ments will be required. 

In the an nexed engraving are 
shown two pieces of apparatus for 
prod ucing these figures ; that shown 
in Fig. 1 being quite inexpensive, 
that shown in Fig. 2 being a little 
more costly, an d, at the same time, 
more efficient in its performance. 

The device shown in Fig. 1 con
sists essentially of two plane mir
rors, supported by torsional bands 
of ribbon, one being supported so 
� to�J.n..a.:verti(laJ plane W 

· other in a horizontal plane; the 
mirrors being arranged with respect 
to each other so that the light re
ceived by one mirror will be reflect
ed upon the face of the other mir
ror, by which it will in turn be pro
jected through the douQle convex 
hand glass, to be finally received on 
the wall or screen. 

bands, and by shifting the wire weights. As the vari- Paper. 

1 53 

OU8 figures which may be produced are illustrated in To properly mix fibers we must know the way they 
most works on physics and on sound, it will be uri- combine to produce paper and the qualities which they 
necessary to illustrat.e them here. should possess to that end. It was a generally accepted 

The apparatus shown in Fig. 2 will now be under- idea unt.il very lately that the fibers of the paper sheet 
stood with little explanation, as the principle on which close or lock together in the same way as animal hai r  
it operates i s  the same a s  that o f  the more simple form. in felt; A t  the beginning o f  this work even, paper i s  
The mirrors are each supported by two parallel steel i described as a felted sheet. Dr. Wurster sent us at the 
wires, which are really b ut the ends of the same wire. I beginning of the present yea.r the follow,ing communi
The extremities of the wire are securely fastened in the cation, from which it would appear that paper i8 not 
T-shaped head of a bolt, which in the 'lase of the hori- felt in the hitherto acceptation . of- the word, but sim
zontal wires extends through one of the posts, and ply " a  confused mass of flber. " Here is what Dr. 
receives a' milled nut, by which the tension of the Wurster says : 
wires may be varied. However great progress may have been made iI). tell-

The wire at its mid-length passes around a small ing what paper is, we have yet no correct explanation 
sheave in the other post, so that as the wire is tightened I of the origin and nature of the paper sheet. It has be· 

come a matter of course to consider 
paper as a felt of fibers, although 
at the beginning of the century' 
the discoverer of the nature of the ;  
felting o f  animal fibers ebjected 
most decidedly to calling paper a 
felt. The peculiar clinging togetber 
occasioned by the animal scales in 
wool or hair felt, and the inter
twining the hair more together by 
pressure and motion, making the 
felt thicker and smaller in its 
dimensions, are lacking in paper 
fibers, 

Merely placing dry paper fibers 
.�"-"--;un--un�""'ltl�-"'w-Ilr·- IlOtr IUtll&e --a-

The mirrors employed in the con
struction of this instrument are the 

Fig. l.-SIMPLE APPARATUS FOR PRODUCING LISSAJOUS' FIGURES. 

sbeet of paper, as can be easily 
seen by using dry rag fiber or lint, 
Neither will short cut-wool or silk 
filaments make a sheet of any 
strength. The capacity for produc
ing a consistent sheet of paper be�  
longs solely to those fibers which 
lose their elasticity in water as they . 
becollle softer, but recover that 

small ,  inexpensive circular pocket mirrors sold on the 
street corners. They are about 1% inches in diameter. 
To adapt them for use, a strip of tin, having its ends 
curled up to form hook"s, is secured to the back of each 
mirror by means of sealing wax. 

A base board provided with three standards sup
ports the mirrors in the position of use. In one of the 
posts near the top are inserted two ordinary wire 
hooks, and near the bottom are inserted two similar 
hooks, Rubber bands received in these hooks are in-

, serted in the hooked ends of the strip of tin attached 
to the back of the mirror, Several wire nails are driven 
into the face of the standard, for convenience in in
creasing or diminishing the tension of the rubber bands, 
the bands being drawn forward between the hooks 
and slipped over one or the other of the nails to in· 
crease the tension. 

The m i rror thus mounted on the vertical rubber 
bands will, when struck 
lightly, vi brate in a hori
zontal plane. To change 
the rate of vibration, a 
weight is attached to 
the back of the mirror 
by means of beeswax. 
In the present case the 
weight consists of a 
piece of wire about 6 
inches long. By vary
ing position of the wire 
on the mirror, i. e. , by 
placing it at different 
angles with the rubber 
bands that su pport the 
mirror, the rate of vi
bration may be greatly 
varied. 

quality again in drying. In the 
the tension of its two branches will be equalized. The moistened state the ductile fibers, aided by the shak
vertical wires are supported in the same way by studs ing, settle down in all directions and form a confused 
projecting from the central post-the lower stud being fiber mixture. ' In drying, eyery fiber gradually re
provided with a sheave for receiving the wire, the upper covers it original form an"d elasticity, and the individual 
stud being mortised for receiving the tension screw. fibers exert a certain pressure on each other. The 

'rhe mirrors are attached by small clamps which em- longer the fibers, arid the more intricate the mixture 
brace both wires, and the arms supporting the. adjust· of the fibers when wet, the stronger will be the sheet 
able weights are pivoted to the clamps, The weights of paper when dry. 
may be swung in the plane of the mirror, and they are When wet, or when its fibers have lost their elasticity 
made adju[jtable on their supportipg arms. by h eat, paper cannot be drawn in every way like felt, 

The best illumination aside from sunlight is that of in which each hair is, so to say, anchored to another 
a small parallel beam from an oxyhydrogen or el ectric by its scales. A sheet of paper must no longer, there
lantern. The apparatus may be coarsely adj usted by fore, be designated as a felted, but as a confused, mix
turning the weighted arms on their pivots, and a finer ture of such fibers as are soft and pliable when moist., 
adjustment may be secured by increasing or diminish- but hard and elastic when dry. The greater the shak-
ing the tension of the wires. ing together of the wet fibers in both direction" of the 

04 4 • I .. wire, the firm er and stronger will be the sheet. The 
ANTISEPTIC MOUTHW ASH. -One of the greatest living ; shorter the flbers, the less pliable will they become with 

water, as in the case ( I f  
ground wood, and the 
less wil l  be the pressure , 
which individ ual fibers 
exert on each other, antI 
the Jpore brittle will  t h e  
paper sheet turn out. 

Every strange m ate
-rial mixed with the fih
ers and then placed be � 
tween them in the for- ' 
matron of the sheet pre� . 
vents them from lying , 
close together, thus 
lessening the sol id ity of 
the paper. We shall' 
speak of the results of 
experiments in t h is line 
with sizing, mineral 
loading, and grou nd 
wood in future issues.� 
Praktisches Hal1dbuch. 

---+. _ ... ---
A n  Engll8h SaU lyn n e  • .  

The second mirror is  
mounted in substanti
ally the same way, the 
only difference being 
that the rubber bands 
are arranged horizon
tally, and supported by 
two posts instead of 
one. This mirror vi
brates in a vertical 
plane, and its rate of 
vibration is changed in 

. the manner above de- Fig. 2.-APPARATUS FOR COMPOUNDING RECTANGULAR VIBRATIONS. 

The exploration for 
salt at the Imperial Iron 
Works, Sou th Bank, 
near Middlesbrough , for 
Mr, Coulthard, of Lon
don, has j ust been com
pleted. One bed of saH , 
82 feet thick, was pene

scribed. A candle or other source of light is arranged so 
that the light from it will fall on one mirror and be re
flected to the other mirror, which in turn will project 
it through the lens to the wall. When the mirrors are 
set in vibration, a figure of more or less complicated 
character will be produced upon the wall. If the two 
mirrors vibrate in unison, a straight line, or an ellipse, 
or a circle will be prod uced. If one mirror vibrates 
twice as fast as the other, the figure will have Fhe form 
of figure 8. The figures may be varied to an almost 
unlimited extent by changing the tension of the rubber 

authorities upon bucCllf bac�rioiogy, Dr: Miller, finds trated, and a parting . of I1nhydrous gypsum bored . 
that hy l�S�I1g the following lII ixture he could completE#. through into an :>ther bed of sal t, 14. feet thick. As the 
ly sterilrz� the mouth, cavities in  carious teeth, etc. : bottom of the salt measures has not been re9.ched , 
Thymol, 4 grains ; benzoic aCid, 45 gr�ins ; tincture of there is the • possi bility of other beds of salt existing, 
eucalyptus, 3% fluid drachms ; water, 25 fluid ounces. The total depth of the brine well is 1,692 fe.et. 
The mouth is to be well rinsed with this mixture, es- .• � • I • 
pecially before going to bed. F<1r retail, a mixture of TEXAS is' well off in dogs, Qr )Jadly off, ra.ther, foT, . 
water and spirit is required for a presentable pre para- according to the. Galveston . New,�, ,they cost · th� State 
tion, and it sQould be. made much stronger, say five $50,000,000. There are 2;500,000: of , them. They cost. 
ounces instead of twenty-five ounces, and diluted when their' oWners 5 cents a day, 01' $45,000,000, and the'y cost 
required. sheep owners $5,000,000 JJlor�. 
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ENGINEERING INVENTIONS. 

A' steam engine governor has been pa
tented by Mr. Eliphalet L. Arnold, of Montgomery, 
Tet8s. It is specially adapted for engines operating 
.. " innis and simila.r machinery, in which the load Is 
's1/cddenly chnnged, and provides an attschment which 
permits of operating the engine to its full capacity 
'when the preSsure in the steam chest Increases. 
' ,A car coupling has been patented by 

:r.t'e��rs. Joeeph Y. Burwell, of Chico, and Frankie 
M'limmel, of Roxbury, Kansa.s. The ends of the link 
are. made arrow sb� . . .. nil- ,thcr:l is a. 8li:lall slot In 
them, to adapt them to spring into and be held by 
clamps that are spring-held in the open mouth of the 
drawhead, with other novel features. 
- A steam generator has been patented 

\Jy Mr. John Webster, of Brooklyn, N. Y. The inven
tion covers novel footores of construction nnd the com
bination of parts in a generator designed to admit 
water only a.s fast as it is fiashed into steam, and is 
Constrncted to cut off the hot gases of the furnace should 
the .feed water supply fall or the pressure become ex-
(l!ll!8ive. 

• • • 
AGBIClJ'LTlJ'RAL IlfVENTION. 

, A hay tedder has . been patented by 
:Mr. Curtis Gates, of Lyndon, Vt. The frame, supported 
oli drive "heels, carries a crank shaft with a serics of 
oppositely a.rranged cranks, forks being connected with 
the cranks and arranged to slide through oscillating 
guides pivoted in spring-pressed supports, the machine 
lifting hay from the ground and throwing it Into the air 
for. th8 pnrpose of separating it. 

, ltitnfifi t !mttitJu. 
A nut lock has been patented by :Mr. 

La.'vegl! Self, of Piedmont, Mo. Combined with a. lleh 
plate h&vlng a fiange llxtending ovp.r the foot Qf the rail, 
and baving a cavity for ' receiving a spring holder, is a. 
spring holder fitted to the cavity and a spring supported 
by the hoider and adapted to engage the sides of the 
nuts. 

A picture frame has been patented by 
Mr. William Schumacher, of Brooklyn, N. Y. The 
moulding is formed with a recess a.nd beads at the edges, 
in combination with an ornamental f&cing strip of 
fabric and a plastic backing embossed with figures a.nd 
secured in thll recess as a sepa.rate and Independent 
facing. 

A rope coupling or socket has been 
patented by Mr. Alfred Cla.rk, of Warren, Pa. It is 
specially adapted to securing a rope or chain to a drill ,  
or to coupliog lengths of rope together, and, by this 
device, the connection Is so arranged between the 
socket and the rope that the latter may be readily re
moved from the socket without being injured. 

A graduated filiiig case, especially 
desiltOed for receiving photographs, has been patented 
by lIIr. Richard M. Hod/(e, ,of Princ\lton, N. J. It con
sists of an outer box with central longitudinal and 
transverse partitions, giving spaces for articles to be 
liIed of difterent sizes, while the connections between the 
partitions and the case and between npper and lower 
strips give a frictional contact sufficient to hold them 
in any position to which they may be moved. 

A centrifugal amalgamator has been 
patented by Mr. William White, of Mount Vernon, 
N. Y. The invention consists of a pan provided with a 
number of pockets. which are preferably produced by 
forming concentric ridges about the axis of the pan, to 
prevent the mercnry from moving in a body to the ex
treme edge of the pan when rapidly revolved, being an 
improvement on a former patented invention of the 
slime inventor. 

A button fastening machine has been 
patented by Messrs. Chester L. OIds and John Eklund, 
of St.' Joseph, Mich. It is for fastening buttons on 

A t bl t h b t t d b shoes, and ill, one operation forms the staple from II a e press as een pa. en e . y continuous wire, passes it through the eye of the but-Mr. M. Fairchilds 'Doud, of Kansas City, Mo • .  The in- . ton" and clinche.!\ it in. the' leather to. sseurelY, attac.h aw: vention covers novel features of constractlon' and the button, the inventiOn covering a macbine of peculi&!' comblna.tion of parts in a. press for use In the manufac- arrangement and C!)nstruction of parts for ,carry,ing out ture of tablets or blocks of stationery, t,he press being these successive 'ste.pe. simple in construction aad easily operated by persOD.e 
of ordinary skill. A vehicle heater has been .patented by 

A b k t f te • f • t Mr. Edward A. Olnistead, of New York City. It is ' .  ac 8 ay as nmg or carrIage ops more -ially applicable, Bs a tramway or street'car has been patented by Mr. Hl'nry E. Hom. of Denver, V_.-V , 
heater, and has .a. boiler conilected by tubes with a Col. · It consiste of a. plate !let within the back part of secondary boiler or druin, the .boiler mounted within a. 
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Iron Pla.ner, La.the, Drill, and other machine to,!ls of 

modem design. N.ew Baveu Mfg. Co., New IIa.ven, Conn. 
Iron and Steel Wire, Wire Rope, Wire Rope Tmm· 

ways. Trenton lron. Compaoy, Trentou, N. J. 
' 

Iron, Steel, and Copper Drop Forgings of every .4e
.scrlptlon. Billings &. Spencer Qo., Hartford .  Conu. 

We a.re sole manufacturers of the Fibrous Asbestos 
Remova.ble Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co .• 
U9 and 421 E""t 8th Street. New York. 

Universal & Independent 2 Jaw Chocks for bra.ss work, 
both box &. round body. Cushman Chuck Co., Ha.rtford,ct 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, :U Columbia St., New York. 

60,000 11Jm.er8qn,'8 i887 � Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
P&., U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-oft 
Couplings. D. Frisbie &. Co .. 112 Liberty St .. New York. 

.. How to Keep Boilers Clean, "  Send your address 
tor free as page book. Jas. C. HotchkiSS, 120 Liberty St., 
N.Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet" describing water works ma
chinery, and containing reports of test., on application. 

Wardwell 's  patent saw benches. All sizes in stock. 
Rollstone Machine Co .. Fitchburg, M""s. 

Split PoIll!Ys at low prices, and of same strength and 
a.ppearance as Whole Pulleys. Yocom &. Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Send for new and complete catalogue of 'Scientific 
Books for sale by Moon &. Co., 361 Broadway. N. Y. Free 
on appUcatlon. 

• • •  

the carriage seat on each side and fastened by means of casing having a lire chamber, . hillow which .ii!. a lamp sorews. the plate having a number of lags on the inner box having a. perforated metal diaphtagm in its opper . side with threaded openings for the reception of screw portion, the vehicle being heated. by the circulation of buttons. T Te � �SCE L a ...,. ns T ........... TIO ... S hot water or stp.&m. Q"'TRN Tlf N _.. L A.L . ... O.. ....H ...... .... . A hand Dower for . sewin� machines -.........., ___ -...... ..-1--...---01-. 7" 
, . 

A pehcil homer tor slaui-rraiiieff as. lill!. �, Ii Pine� Dy Ji[r.w1.. Imam . r ,  r- '- ..L ... __ � ... ll_ �---, stIlpe, etc" 
. been patented by Messrs. Pius and Karl KaUl, of In rook- E U I L D I N  a E D I T I O N . b8enpatented by Mr. Robert Holbon, of Alpena., Mich. ton, Ga. A " bracket . is . connE\.cted with the t(ible or lyn, N. Y. A vertical paddle is revolved by A crank, A':recl'Ptacle for the pencil is bored in the wooden frame some portIo.n of the sewInp; machine frame, and a hand and there IS an upper !':uide through which the bandle "* 'o� side, and a. metallic spring is pivoted to cover the lever is pivoted on the bracket, connected by a link 

d . of the paddle slides ail its lower end revolves with the opening, the pencil being readily dropped out when the with the trea Ie, or WIth the pitman of the machine, 
kin h d iii ' h d h crank, the invention coveting novel features, whereby spring Is turned to one side. ma ll: a c eap an e Clent an power attacl ment. tlie paddles 'may be IIdjusted to the depth of tbe water : 'A scarf holder has been patented by A combined shovel and hoe has been nnd thli swiveling guide a.t the upper end of the 

Mt. WiIliam P. Clarke, of Winnipeg, Manitoba, Canada. patented by :Mr� .  Anton'8chad, of Louisvilie, Ky. This paddle. 
H is 'made of a. plate of metal having hooks on It for en· invention provides a limple and Inexpensive Implement A machine for threading aud pointing ga\dng the lower edge of the collar and a loop for 1'6- which may be readily converted into either a shovel or 
ceiving the collar button, all of the parts being formed a hoe, having locking devices. whereby the blade may screw eyes has been patented by Mr. John B. Hardy, of 
in�ally of thin sheet metal. be rigidly fixed in line with the handle or be set at an Brooklyn, N. Y. The inventIOn covers a. mechanism 

. for feeding the blanks from the revolvinll: hopper to an 
, ' A '  ·:he�tiDg stove has been patented by angle thereto. auxiliary hopper, means for feeding the blanks to the 

Mr; Da.vid J. Rogers, of Bardstown, Ky. It has a base A regenerative gas lamp has been pa- pointer, means for swinging the pointer and pointer 
Wb\ch extends out from the body or bowl of the stove, tented by Mr. ChaNes E. Bell, of Greenfield. Ohio. The spindle laterally to align them with the jaws for revolv
with a removable ashpan formin,/l: the sidie of the base invention covers a. combination of tubes with bring Ing the blauks, to point the same and cut the thread, 
in place of the Mual casting, a.nd various other novel ends, a concaved diSk connected with one of · the tubes, and means for giving the pointer and pointer spindle a 
features. an -apertured ring between the disk and one of the longitudinal inovement for entering the blank between 

" A' halter has been patented by Mr. bring ends, together with a. novel a.rrangement of the revolving jaws. 
heating chamber and va.rlous other special features. '"'!!!===!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!� Robert D. Whittemore, of Chippewa Falls, Wis. The � 

invention has for its object to provide a means whereby An edging and joint plate for cQn-
the v�ion" portions of a ha.lter may be speedily a.nd crete pavements has been patented by Mr. John C. 
�ily adjusted to snugly fit any size horse, and be held Hoyt, of Sedalia, Mo. The invention includes the 
I!eIII1rely in soch adjustment. . special construction of the joint plates and their fast-

. A '  buckle and strap fastening has been eningB, formng moolds into which concrete or cement 
p.reti� 'by .I1{r . .  Robert W. Chapman, of Newark, N. J. is placed and . hardens, making an easily laid, cheap, 

and substantial walk ada.pted alike for private grounds The, invention consists of a buckle permanently !lecored or thoroughfares. 

TIle charge for bI/Mf'tion tinder tllu head is One Dollar 
a line for each insertion : afx1ut el,gkt wordB to a line. 
AdvertiBe1nlmt8 mUBt be received at publication qfJlce 
IJ8 eat'lll lJ8 Thtl1'8day morning to appear in. netllt i88t1e. 

to the frame of a. bag or satchel, with means for secur-
ing the strap to the bockle, making a fastening specially A blinder attachment for bridles has New editions of Trautwine's " Railroad Curves " and 
aciaJrted for traveling bags, satchels, and other a.rticles. been patented by Mr. Charles H. Adams, of New York " Excava.tlons and Embankments " are now ready. The 

A lock has been patented by Mr. Ben- City. The invention consists in providing the blinds latter has been out of print for some years. It now ap. 
with pulleys, and cords pa.ssing through them, to be pea.rs In very attractive shape, thoroughly revised, nnd jamin Delvalle, of New York City. It is so constructed united over the necknnd operated with the reins, where- considerably enlarged. 

that the bolt,It8 projecting and retracting shoulders, by a. horse may be e1fectually and quickly prevented The best DynamoBfor Light, for Nickel Plating, Electhe bolt catch, the unlocking slide bar, and its relea.sing from seeing, the. device to be operated from the . saddle trotyplng, etc., are made and warra.nted by the Excelsior disks. are all out of reach of .the key, so that it is im- or from a vehicle. Electrlc.Co., ·New York. Send for cataiogue; 
pol!8l1>le to pick the lock or open it Wlth a. false key, ed An I d d th hI . " cal  An . apparatus for mouldin. g .perforated Want - '  exper ence an oroug y practl 

A ·thill coupling has been patented by blocks has been patented' lJy  Mr. 'Peter McIntyre, of man to l'Iin a malleable h'oU air furnace. Address " Fur
Mr. William H. Tibbits, of Crab Orchard, Neb. It con .. New York Pity. It is for "  lise with clay� asphaltum, 'or nace,'·

' P. o. box 773, New, York. 
si��. of·a cli p having perforated lugs with a. pendent similar ,material, and provid"s a reciprocllting follower , Durrell's i;"p. nut �pper. Taps Ji to 2 in. New imp: 
stihnp connecting their eIMs, and other novel features, bolt cutter. Howard Bros., Iron Works, Fredonia, N. Y. 
dispe' nSing with the use of a. screw not on the bolt that ca.rrylng several penetrating points a.rranged to be 

thrust through !l moulding box provided with aper- All Books, App., etc. cheap. School of Electricity, N.Y' 
secures the thills, and also preventing ra.ttling. tures, and adapted to be' secured to the frame in line Wa.nted-Ftrm with means, plant, and suitable busi-

:a twine holder and lifter has been pa- with .the penetrating points. ness connection to join patentee In the. manufacture 
ted b :r.t .  h rt f Ph'l d I h' ' Pa  This and sale In the United States of, Brough's centerboard, tell, . . . .  y . r. T oma.s Po lIr, o ) a e p 1&, . A. rounding jack for hat brims has described on page 146 of this il!8ue. It is a practical sue-inyerition includeB !leveral novel features, including a been patented by :Mr. Michael Hild, of Philadelphia, cess, Indorsed and used by prominent boatmen. T. R. revo1ving twine holder having the rod whi/lh lifts the Pa. The main franie has a. sliding knife s\ock and BrollKh, Ga!lanoque, Onto ,. ' .  slack fixedly attached to it in distinction to a stationary slidi"g adjusting rod attached to the knife stock, in For best leather belting and 1&ce leather, includlug twine- holder and aeparateiy moving liftitIg rod. combination with a. set screw for locking the adjusting Hercole., see PlI4!e Beltlnll Co.'s adv., p. 125. 

' 
A de"ice for controlling runaway horses rod, with a e:oard formed with a tongne in combina- Stationary and boat engines, boilers. Best and cheap-

h�been patented by Mr. Isale Grumbach, of Galveston, tion with the main frame, and there are various other est. 1 to lO H. P. Washburn Engloe Co., Medina, Ohio. 
Texaa. ' It consists of pads supported by lever arina novel featores. Bennett's Lubricator is giving universal satisfaction. pivotally connected to the bit, nnd means whereby the A baling press has been patented 'by Send for circular. Bennett Mfi!". Co., Chicago, III. pade may be· moved toward each other, so that they :Mr. David L. Hannay, of Greenville, N. Y. The press Press for Sa. l"-:"uick acting. Hole In bed 8x5;  will' bear npon the nostrils, whereby the rider or  driver �.'" , . ca.se has two baling boxes or cha.mbers;, one directly punches to center of 18 In. sheet ; 2l( In. shaft i also four may' apply' a. p�essure to close the nostrils. over the otber, litted with plnngers connected by their spludle Drill. A few second-hand engines In 1Irst-class 

A portable fence has been patented by pitmen with oppositely set cranks of a shaft jonrnaled condition. B. W. Payne &. Sons. Elmira, N. Y. 
:Mr .. Davis ()� Hapenny, of New Brunswick, N; J; It in the press 'case frame; making a novel plunger-actu- For the latest improved diamond prospecting drills; 
consists of posts and a series of panels hinged thereto, a.ting mechanism, the prel!8 being siniple, durable, and address the M. C. Bullock Mfl!. Co., 138 Jackson St., 
the:bliild of the sections and the manner in which they .. continuous " acting. Chicago, III. 
a.re, attached to the posts allowing of hard usage with A blI;lding clamp 'for battery electrodes The Railroad Gazette, handsomely illustrated, pub, .  
but; .little wear, the object being to produce a'  fence has bean patented by Mr. ·Horatio J. Brewer, of New Ushed weekly. at 73 Broadwa.y, N ew York. fi\pecimeo 
specially adapted as Ii toy. York City. It consists of a. holder having inclined copies tree. Send for catalogoe of railroad books. 

4-.n. improvement in velocipedes has sides. fitting on the wedge-fihaped end of a battery The Knowles Steam Pomp Works, 118 Federal 
been 'patented by Mr. iJames R. Trigwell; of Brixton electrode, with a set flCrew screwing in the top plate of St., Boston. and 93 Liberty St., New York, have just Is-

. lued a new catalOllue. In which a.re many new nnd Im-Rise, London, England. In hall bearing steering joints, the holder and firmly securing tbe holder to the battery proved forms of Pumping Machlnery of the single and thldn�tion provides a retaining device for confining electrode, and also holding the wire in a. ftrm contact duplex, ateam and power type. This catalogue will be the:anti.friction balls to their seate when the neck and with the hattery electrode. mailed free of charge on application. . 
head are di800nnected, whereby the balls can be con· 

A neck yoke swivel has been ' patent- Link BeJt£ng and Wheels. Liuk BeltM. Co., Chicago. venlently introduced or removed at will. ed by Mr. Ja.mes :M. Colman, of New Castle, Washing- Presses &; Dies; Ferracnte Mach. Co., Bridgeton, N. J ,  ' .  A d�vice for operating awnings has t on  Tar. Its construction is such thit with i t  the nel 1IfMIdworkiitg Machinery of al l khids. The Bentel &;' been:patented by Mr. Theophile Charron, of Kankakee, yoke, may be turned 10 any direction in a horizon Maftl'idant Co . • 116 FClDrth St., Hamilton, O. D1. The invention co. vers a novel COIl.strnction and plane, and may �.. ung as desired In a Vlirti�· 1 plane """ Nickel Plating.-8ote.>.manufacturers cast nickel an· eOmbination of pa.rt8 whereby an a.wning may be rea.dily by, turning it upon its connectiou with the pole.,et the od8l, pure nickel saJts, �lIshing compositions, etc. $100 � . aud lowered, and wherein the awning, when vehicle, obtaining a perfectly free and ea'i motron for "Lftt141 W_." A perfect Electro Platlog MaChine. ral8'8«i, 'wilf .Il(, �tiously and neatly folded up the .horses. Sola manufacture ... of the new Dip Lacquer Krlotaline 
�a1nl!t the building. . .A machine for winding yarn has been ColllpIete outllt for platlnl!, etc. Hnnaou, Van Winkle &. 

digger and scraper ha.l! been �nf4d 'by :Mr. Benja.min A. 1)01>son, ot �1tQJI, .La.n- Co •• Newark, N� J •• and 92 and 94. Liberty St .• New York. 
',ilbl!rtO '� of New . lIerlin, N. Y. ca.swr Coonty, England. The invention covers a novel Supplement Catalogoe.-Persons In pui'mit of infer· 

. frame earrybIg a scra�r bar a. C!>inb\natioil and a.rr.n�mimt of parts to stOp the wind- aaatlIPn o� any 8�al ellllll)eerinlr, mechaoleal. or Iciao-

al,80 ...... n-d; with an an..nlar, ing a.utomatically when the __ hreaks or fails, to tillc lubjeot, can bave catalogue of contents ·of the SCI-_ . ...... v .. _ ,, - �  mi'TIr,c AMERICAN SUPPLEMENT eeil t  tq'  them free. 

::�=�:���: taper at .the other, 'both ' provide ItnproVed means for, 1'8�ating the teilsion on Tbe SUPPLEMENT contain. Ilingthy artlCles eiDtiracing by indepl!ll�t levers;' to ,quickly the threads, a.nd to give grea.ter facilities :for lliecing up the whole r_e ot englu!!6r1Ill!,;mechanlcs, and physlea,1 the contour of a_rod. ' . ' , the brciien thread.. ; . 
ioteooe. Addreu Knnn &. Co., Pobllahe ... , New YOi'l<. 

AUGUST NUMBER. 

T A B L E  O F  C O N T E N T S. 
1. Elegant Plate · in Colors of a Four Thousand 

Dollar Residence at Flushing N. Y'I with fioor 
plans, specifications, sheet of details, bills of 
estimate, etc. 

2. Plate in Colors of a Twelve Hundred Dollar 
Double House, with J,llans, specifications, sheet 
of details, bills of estimate, etc. 

3. Page engraving of an Elegant Residence comer 
EIghth Avenue and Berkeley Street, Brook
lyn, N. Y. 

;l. The new United .states Court House and Post 
Office, Montpelier, Vermont. Half page en
graving. 

Ii. Half p8.II'El engraving showing Competitive De
sign for Carnegie Free Library, Allegheny 
City, Pa., Jas. W. McLaughlin, Architect. 

6. The National Agricultural Exposition Building 
at Kansas City. Quarter page engraving. 

7. Drawing in perspective\)vIth fioor plans, of a 
F9rty-five Hundred DOllar Dwelling. 

8. En8-raving of the Cogswell Polytechnic College, 
San FrancisCO, with description. ' ' 

9. Illustrations of an English .Double Cottage of 
moderate cost. 

10. Design for a Marble Fireplace. Half page il
lustration. 

11. Perspective view" with fioor plans, of a Hand
some Cottage or moderate cost. 

12. Design for a Church of moderate cost. Half 
page illustration. 

13. Two elevations and a fioor plan of an Austrian 
' Country House. 

14. Engraving of Tomb of Colonel Herbinger, 
Mont'Parnasse Cemetery, Parle. . 

15. Selections of Carved Work from the New Hotel 
De Ville, Paris. Page of illustrations. 

16. Two large views of Engine Room at Ferguslie 
:Mills, Paisley : Decoration in Burmantofts 

, Faience. 
17. A French Villa at Enghien-les-Bains, France. 

Two perspective views and four figures show
Ing fioor plans. 

18. The College of the City of New York : The 
Teehnical Courses. Eleven views of different 
Departments. 

. 

19. Perspective view of City Residence of Herr 
Windesheim, at Halle, Germauy. 

:«I. The Ho�e of :Milton, Full page of VIews. 
21. Quarter page engraving of a Continental Cot

. tage. 
:18: Miscellaneous Contents : Useful Items for 

BuilderS;-A Woodpecker's SUg'llr Bush.-Pre
servation of Woodwork,-Sand in Plaster.
One Safe Theater.-A Portable Scaffolding, 
iIlustrated.-How to Increase your Wages.
Good Water Promotes Good Health.-Etrus
can Tombli.-Floors and Ceilings, Ancient and 
Modern. By C. Powell Rarr, C.E., Consulting 
Architect. Three illustrations. - Apparatus 
for Testing Lime and Cements, two ligUres.
Whitewash lIB a Fire Extinguisher. - Why Pipes Burst.-How Lamp Chimneys are Made. 
-The Large� Vase in the World.-Description 
of an English Laundry.-Mud Architectrire in 
Persia.-How Window Glass is Made.-Use of 
Basswood. - Painted Plate Glass Mirrors. 
Flour Adulterations.-Cubic Contents of the 
Chiuese Wall.-A Waterproofing Process for 
Stone.-PaperCar Wheels, how Made.-Bllster
ing of Paint and Varnish.-Artiftcial Aaphalt. 
-Staining and Finishing Common Woods.
Plumber's Trap, iIlustrated.-lmproved Bevel, 
iIlustrated.-Naval Architecture during the 
Last Half Century.-Best Effects in , Paper 
Bedroom Decoration.-Pl/lJltfng of Trees and 
Shrubs.-" Hydrofuge " Floors, iIlustrated.

' Laddering a Tall Chimney.-Adamant Wall 
Plaster.-'Temporary Bridges, with iIlustro.- · 
t·O:Q8. 

The Scientific American ArchIteCts and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quart.<> pages, equal 
to about two hundred ordinary book :I!ages; form
ing, practically, a large aud splendid MAGAZINlII OJ!' ARCHITECTURE, richly adorned with elegant plates in colors and with fine engravmgs, illustrat
ing �he tnost interej!tinjr enmpletl of Modern 
Architectural Conj!truction and alhed 8ub;le<itll. The Fullness, Riehness, OheapI).ess, /IJIq Conve
nience of this work have won for It the LARGEST CIRCULATtON of any Architectural pUblication in 
the world. Sold by all newsdealers. 

M;UNN & CO., PUBLlSIIlIRS, 
361 Broadway, New Vork. 

© 1887 SCIENTIFIC AMERICAN, INC.
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1tS 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Refere n c e  .. to former articles or answers should 
give date of paper and page or number of question. 

Inq n l rles not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little researCh, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his tum. 

Sp ecial W ri tte n I n formation ou matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Sclentillc Ame rican Snl. p l ements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. 

Minerai .. sent for examination should be distinctly 
marked or labeled. 

(1) H. H. S. asks (1) some solvent for 
plaster of Paris which is in small fiakes. A. A hot sat· 
urated solution of sodium hyposulphite will dissolve 
plaster of Paris. 2. Something that will dissolve gela· 
tine containing chrome alum, which has set and hard· 
ened. A. Use the strong acids. 3. Is there anything 
that ran be mixed with gelatine so that it will set, but 
not dry or harden? A. We know of nothing except 
possibly the addition of a large quantity of glycerine. 
4. Is there any way to drill a cavity in an artificial 
tooth without using diamond dust? A. Use the ordi· 
nary drill such as dentists use, moistened with turpen· 
tine. 5. How do manufacturers of rubber articles get 
such a fine polish on them? A. They are polished with 
fine pumice and a stiff brush and finished with whit· 
ing ana a 80rt DnIBIf orru1irell ts"rtmenm�utr .. - -o;. - n:r---o�_ 
any way that steel can be prepared so it will not rust, 
and keep a spring temper? A. There are some surface 
oxidizing processes, such as the Bower� & Baril', but 
they have not been generally adopted. 

(2) B. C. M. desires recipe for stencil 
paintS-black, red, green, and blue. A. Take shellac 2 
ounces, borax 2 ounces, water 25 ounces, gum arabic 2 
ounces, lamp black a sufficiency. Boil the borax and 
shellac in water till they are dissolved, and withdraw 
from the fire. When the solution has become COld, 
complete 25 ounces with water, and add lamp black 
enough to bring the preparation to a suitable consist· 
ence. When it is to be used with a stencil, it must be 
made thicker than when it is to be applied with a 
marking brush. The above gives a hlack ink; for red 
snbstitute Venetian red for lamp black; for blue, nltra· 
marine; and for green, a mixture of ultramarine and 
chrome yellow. 

(3) B. J. H. asks if there is any solu
tion that can be put on a plate glass window to keep 
fiies off. A. Any solution would hurt the appearance 
of the glass. An infusion of smartweed is partially 
successful in driving away fiies, but its use mnst be 
continually repeated . 

(4) C. C. H. asks : What is the fall in 
feet of the Mississippi River from its source to its 
mouth? A. Lake Itaska, where the riverri.es, is 1,575 

feet above sea level ; the most of the fall is in the upper 
region; the slope of the high water surface from Cairo 
to the Gulf of Mexico is 322 feet. 

(5) J. W. F. asks (1) how to make a 
good rosewood stain. A. Take alcohol 1 gallon, cam· 
wood 2 ounces, set them in a warm place twenty·four 
hours, then add extract of logwood 3 ounces, aquafortis 
1 ounce; and when dissolved, it is ready for use. 2. 
A rdiable walnut stain for furniture, mostly hardwood. 
A. Spirits of turpentine 1 gallon, pulverized asphaltum 
2 pounds; dissolve in an iron kettle on a stove, stirring 
constantly. 3. A cheap polish to brighten hard oil· 
finished work after being rubbed. A. Gum shellac 1 

ounce, gum arabic .1(( Ollnce, gum copal J4 ounce. Pow· 
der and sift through a piece of musl in; put them in a 
closely corked bottle with 1 pint alcohol, in a warm 
place, shaking every day till the gums are dissolved, 
then strain and bottle. 

(6) C. G. C. asks why druggists use 
distilled water ? Could they not use common water 
as wel l ?  A. So as to have it as pure as possible. Com· 
mon water often contains slight quantities of iron. salt, 
lime, and other ingredients, which render its use nnde· 
sirable where a pure chemical is needed. 

an extra current is produced, which goes in the same 
direction as the maiu current. This to a certain extent 
in an induction coil defeats its action by delaying the 
full break of the current. By a condenser this extra 
current is caught and sent IIround the coil iu the oppo' 
site direction to the main current, thus demaj(netizing 
the coil, lind improving instead of deteriorating \he 
cnt·off. 4. Why is resin used in preference to 
muriatic acid as a fiux, for soldering electrical joiuts? 
A. Chloride of zinc fiux to which we presume you 
allude, tends to corrode the wire, on which it is used. 
This fiction is not immediate, but slow, and will always 
occnr to some extent nnless the joint is cleaned with 
hot water and dried. Resin is not only non corrOSive, 
but acts as a preventive. 5.  Is there any rule by which 
you can tell the resistance and length of a given weight 
and gauge of cotton covered wire knowing the weight 
and gauge of bare wire ? If possitle, give rule for 
double covered as well as single covered. A. No 
rule can be given that would be practical as regards 
weight. Resistance is unaffected by the coating. 6. 
What book or SCIENTIFIC AMERICAN SUPPLEMENT 
gives practical directions for making the different forms 
of galvonometers and electrometers ? A. For manual 
on this subject, we recommend Haskins' work on "The 
Galvonometer and its Uses." This we can send you 
for $1.50. 

(11) C. F. D. says : I mail to your ad· 
dress a twig cut from my tree. Is the trouble scale louse, 
and if �o, what is the most scientific and practical way 
to exterminate them? The tree is twenty feet high, and 
is literally covered. A. In the absence of Professor 
Riley Prof. L. O. Howard, of the division of entomology, 
to whom we referred the specimen, says : The iusect 
upon the twig is a scale louse, and seems without doubt 
to be the commou peach Lecanium (Lecanium per8icre), 
although the twig is not that of any variety of peach 
with which I am acquainted. It seems to resemble a 
CJn:;rry;- ___ � ahc:d� 1;J.'I!>Od � ___ .�_-.4-_":t...�_ 
tion upon this point from Mr. Diller. The remedy for 
this scale as well as for all others of the same family 
i� to spray the trees, preferably in the spring of the year, 
with a dilute kerosene emulsion made according to the 
following formula : 

Kerosene . . . . . . . . . . . .  2 gallons =67 per cent. 
Common soap or } 

whale oil soap . . . . . .  � pound = 33 per cent. 
Water . . . . . . . . . . . . . . . . .  1 gallon 

Heat the solution of soap and add it boiling hot to 
the kerosene. Churn the mixture by means of a force 
pump and spray nozzle for five or ten minntes. The 
emulsion, if perfect, forms a cream, which thickens on 
cooling, and should adhere without oiliness to the sur' 
face of glass. Dilute before using, 1 part of the ernul· 
sion with 9 parts of cold water. The above formula 
gives 3 gallons of emulsion and makes when diluted 30 
gallons of wash. 

(12) C. I. M. asks : 1. What size and 
amount of cotton covered copper wire ' shall I use to 
make the strongest electro magnet; core of " inch soft; 
now using 1 cell (gallon) of blue vitriol battery? A. 
You should wind your magnet to about four ohm's reo 
sistnnce with as heavy wire as possible. Probably No. 
18 will be a convenient size, using three pounds for 
both legs. 2. Will it make any difference if I use iron 
washers to hold wire on core instead of hard rubber 
washers? A. Iron washers will make little or no dif· 
ference. You must have the ends of the legs finished 
to a true plane. 3. What kind of battery is best to get 
strongest magnetic force ? A. A bichromate plunge 
battery is about the best for exhibiting electro magnets. 
The gravity batteries are of too high resistance and too 
low electro motive force. 

(13) W. H. C. asks (1) what effect steam 
will have on coiled solid rubber. A. It disintegrates 
or rots it by a few months' use, according to the pres' 
sure or temperature of tbe steam. 2. Will steam draw 
the temper from thin tempered steel ? A. It will in 
time, if the pressure or temperature is high, say a hnn· 
dred pounds or more. 

(14) D. S. W. asks : What proportions 
of campbor, niter, alcohol, sal ammoniac, and water 
used in making the chemical storm glass? A. Di�solve 
in alcohol 2 parts camphor, 1 part nitrate of potash and 
1 part sal ammoniac. Then add water drop by drop 
until the mixture begins to grow a little cloudy. The 
solution is then ready for introduction into the tube. 
Another formula is the following; Dissolve 2\10 drachms 
camphor in 11 fiuid drachms of alrohol. Dissolve 38 
grains of nitrate of potash and 38 grains of sal ammoniac 
ilt'Al fiuid drachms of water, mix' the solutions. 

(7) E. M. W. asks for a good cheap , (15) C. D. aeks the amount of curvature 

liquid shoe polish. A. Take of gum shellac � poun 'in one mile of ocean surface. A. 2yh inches. 
and alcohol 3 quarts. Dissolve, and add camphor 1); (16) E. T. H. asks (1) how to make a 
ounces and lamp black 2 ounces. powder which, when added to water, will form au 

(8) J. F. A.-See the article on "Canned agreeable lemonade. A. Take 1 ponnd finely powdered 
loaf sugar, 1 ounce tartaric or citric acid, and 20 drops 
essence of lemon. Mix and keep dry. Two or three 
teaspoonfuls of this stirred briskly in a tumbler of water 
will make a pleasant lemonade. The addition of 1 
ounce of carbonate of soda to the above renders it 
effervescent. 2. A silicate varnish for paper which will 
render it erasable for lead pencils. A. Such varnish is 
a secret preparation. 

Food " in SCIENTIFIO AMERICAN SUPPLEMENT, No. 
499, also the article " How to Can Asparagus " in SCI' 
ENTLFIO AMERICAN SUPPLEMENT, No. 604. 

(9) J. H. ,  Jr. , desires a receipt for 
sticking paper to zinc. A. Use starch paste with which 
a little Vemce turpentine has been incorporated, or 
else use a dilute solution of white gelatine or isinglass. 

(10) F. W. L. says : 1. What is the re-
sistance of a 10 and 16 candle power standard Edison 
lamp and the E. M. F. generally used with each? A. 
Two standard 16 candle power lamps may be given, and 
�Iso a standard 8 candle power with following con· 
stants; 

16 A-70 volts 82 ohms 0'85 amperes. 
16 B-32 " 15'4 " 2'08 

(17) C. F. - Galvanized iron pipe is 
largely used for water supply to houses. It is not more 
dangerous thau lead pipe, but both should have their 
contained water discharged after standing a few hours 
Plain iron pipe also shows rusty water, after water has 
remained in pipe a few hours, and is also liuble to fill 
up w ith rust nodules in two or three years, if the pipe 
is small, say %: inch or less. (;\ 8 B-85 41 0'85 (18) T. M. S. asks (1) the. process of 

10 candle power lamps are not catalogned. 2. What is 
the relative resistance between the armature and field of cleaning. brass gun shells. A. For such as have been 

small shunt and series dynamos? Does it make any dif. used, boil in a strong solution of caustic soda, rinse in 

ference in the above question whether the armature is hot water, then dip in a hot pickle of sulphuric acid 1 
open or closed coil ? If it does, how so? A. No rela. part, water 4 parts, and rinse in hot water. 2. The 

process of polishing tool haudles. A. Polish by rub· tive resistauce of field and armature for dynamos can bing with turuinj(s or with the end of a piece of wood be given, as it varies in the different makes. The open while in the lathe, or, in quantities, by tumbling with coil armature normally haB the greatest resistance. turnings. A splint brush revolving very fast is ilome. For examples of both constrnctlons see SCIENTIFIC times used for polishing single .articlai. AMlllRlCAN SUPPLElIIENT. Nos. 161 and 600. 8, What is . 
the theoretical advantage of the condenser in an induc· (19) W. C. I. asks : What would be the 
tion coil? A. When a circuit including a coil \s broken • difference In sustaining . power, or crushing weight, be-

tween two cast iron columns each 10 feet high and 6 I Car couPlin�, Burwell &; Mammal.. . . . . . . . . . . .  ; . . . . 868,513 

inches diameter, one made solid, the other cllst hollow, Car coupling, J. A. Hinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,337 

the shell being 1 inch thick? A. The crushing value of Car couplinl{, R. Jone . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . 368,21* 

the solid column is two and a half times greater than the Car coupling, H. J •. Peck . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  368,� 

hollow column as stated. Car heater, C. Hofstetter, Jr . . : . . . . . . . . . . . . . . . . . . . .  l!68,211 
(20) C. E. M. asks the size and form of 

bellows used in hand organs. A. They are about 10 

inches wide. 20 inches long, and are hinged at one end 
and double like a forge bellows. 

Car heater, W. P. Patton . . . . . . . . . . . . . . . . . . . . . . , . . . .  368,488 
Car heating apparatus, W. P. Patton . . . . . . . . . . . . . . .  S68,4S9 
Car spring" plates; die for making, C. T. Schoen . . . . S68,42S 
Car wheel, B. J. Westervelt . . .  . . . . . . . . . . . . .  '" . . .  368,262 
Cars at terminals, device for loading and unload-

ing passenger, G. W. Pearsons, . . . . . . . . . .  " . . . • • .  368,"-90 

(21) M. S. G. - There is no truer or Cars, metalllc·frame (or railway, B. J. La Mothe . . S68.3�q 
better means of finding the actual horse power of an 
engine than by taking indicator cards of both strokes 
and ascertaining by them the mean engine pressure. 
This, multiplied by the spe�d of the piston in feet per 
minute, dividing the product by 33,000, gives the ac· 
cepted horse power. Otherwise the area of the piston il 
multiplied by the boiler pressure, less the assumed co· 
efficient by expansion and loss of pressure from boiler 
to engine, in place of the mean engine pressure by card. 
The coefficients computed for various degrees of cut·off 
may be fonnd in the " Engineer's Handy Book," Roper, 
which we can mail for $3.50. 

(22) J. C. M. asks how to get a fine 
polish on such stones as quartz, granite. etc.,  to use 
them as specimens in a cabinet. A. Grmd the required 
surface on a grindstone. Let the last grindin� be very 
light. Then rub with ground pnmice stone and water 
on an end piece of wood, or a piece of sole leather. 
until a partial polish is obtained. Finish on a piece of 
sole leather, with oxide of tin or rouge, wet. 

(23) G. N. W. asks for a recipe for a 
good black stampiug ink for tracing cloth, one that 
will not rub off, for rnbber or metal stamps. A. Try 
the following: Dilute 1 part of coal tar with 1 part of 
beuzine, and stir into it one·tenth part of lampblack. 
Mix into a homogeneous paste, which is then ready for 
use. By adding more or less benzine it can be given 
lIoU,Y CVlllSU5Lency aestrea. -

(24) C. H. T. asks the easiest way to 
make holes through an oyster or clam shell. A. 
Drill the holes with a hard, sharp steel drill, the same 
as nsed for drilling iron. Use the drill dry. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa· 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating' the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN &; CO .. office SCIENTIFIC AMERICAN, 861 Broad. 
way, New Yorl<. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

(Jnlted States were Granted 

August 16, 1887, 

&ND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 

Alarm. See Burglar alarm. 
Amalgamator, centrifug'ul, W. White . . . • . . . . . . . . .  368,86S 
Arctics, washer plate and rivet for, Thomson & 

Unbehend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,560 

Automatic sprinkler, Ross &; McAllister . . . . . . . . .. . .  368,425 
AwnlnJls, device for ol>erating, T. Charron . . . . . . . .  368,377 
Axle boxe&, dust guard for car, Dawson & FroE!t . .  368,281 
Axle, car. E. Peckham . . . . . .. .. . . . . . . .. .. . . . . . . . . .. . .  368,547 
Baby walker, Lane &; Doney ...... . . . .. . .. . . . . .. . . .. . 368.477 
Bal{. See �'eed bag. 
Baling press, D. L. Hannay . . . . . . . . . . . . . . . . . . . . . . . . . .  868,393 
Bed bottom, woven wire mattress, J. B. Ryan . . . . .  868,309 

Bed, sofa, F. W. Herlngshausen ........ ..... ... ..... 368,472 
Belt, electric, A. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,546 

Belt fastener, T. Remus ............ ... ............... 868,423 
Bevel. C. Tiller . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . .  868,434 

Billiard tables, attachment for, Hubbell &; Bisbee 368,581 
Binder, temporary, Yeiser & Dom . . . • . • • . • • . . • • • . • •  368,(S9 
Blind, sliding window, J. B. Hartman . . . . . . . . . . . . . .  368,500 
Board. See Paper board. 
Boller. See Sectional bOiler. 
Boilers, water litauge for steam, F. A. Drum�ond. 868,197 
Book holder, adju.table, P. A. Drake . . . . . . . . . . . . . . .  368.888 
Boot or sboe strap, J. Walden . . . . . . . . . . . . . . . . . . . . .. . 368,313 
Boots or shoes, machine for finishing the sole 

edl{es and cleaning the uppers of, C. F. Leigh-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  368,537 

Bottle, H. I. J'elth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,845 
Bottle for liquid blackinl{, metal, S. M. Bixby ... . . .  368,818 
Bottle stopper, C. h Morehouse . . . . . . . . . . . . . . . . . . . .  368,228 
Box. See Miner's safety box. Music box. 
Box opener, Cooper &; Doggett . . . . . . . . . . . . . . . . . . . .. 368,516 
Brake. See Car bral<e. Electro-mechanical 

brake. 
Brick drier, portable, M. Carroll. . . . . . . . . . . . . . . . . . . .  368,454 
Brick machine, N. Kirchner . . . .. ...... . .. . . . . ...... . .  368,341 

Brlcl< moulding machine, W. Partridge . . . . . . . . . . . .  368,487 
Bridge, J. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360,483 
Bridge l{ate, C. �'isher. ... . .  . . .  . .  . . . . . .  . . . . . . . .  . .  . . .  368,624 
Bridles, blinder attachment for, C. H. Adams. . . .  868,865 

Bridles, check rein carrier and blinder stay for, F. 
Schenken berg.. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,244 

Bucl<le, .1 . S. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  368,27' 
Buckle. T. Mitchell . . . . . . .. . . . . . . . . . . . . . . . .. . . . .. .. . . . .  368,299 
Bucl<le and strap fastenlnjii, R. W. Chapman . . . . . .  368,876 
BuclUe, suspender or other, C. R. Harris . . .. . . . . . . .  368';;29 
Bugjiiy boot, C. B. Morehouse . . . . . ..... . .  ; . . . . . . . . . . .  868,301 
Burglar alarm, A. E. Hathaway . ... . . . . . ... . .. . . . . . 888,336 
BUrner. See Injector burner. 
Bustle, A. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,558 
Button f .. stening machine, Olds &; El<lung . . . . . . . . .  368,419 
Cable tramway, J. S. Lake . . . . .. . . . . . . . . .. ; . . . . . . . .. . .  368,291 
Calculating machine, G. B. Grant . . . . . . . . . . . . . . . . . . .  368,528 
Can. See Sheet 'metal can. Shipping can.-
Can, n; ·A. Burdett.-: . : . . . . .  :: . ;'.· ... . . . ;· . . . . . . :; . . . . . . .  368,510· 

C;'ndlestick,. F. W. Jenkin . . . . . . . . .. . . . . · . . . . ', . ·  . .  ; ·  . . . . 3&l,474 
Canopy supportlllj{·frame, Tracy &; Winchell . . . . . .  lI68,861f 
Car bral<e, A. P. Massey . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. 368,347 
Car coupUnlli, T.·Bolt . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  368,320 
Car coupling, W. H. Bovee. . . . . . . . . . . . . . . . . . . . .. . . . .  lI68,184 

Carpet stretcher, A. Stocl<dale. . . . . . . . . . . . . . . . . .  368,250 
Carriage tops, back stay fastening for, H. E . . 

Horn. . .  . .  . . . . . . . .  . . . .  . .  . . .  . .  . .  . . .  . . . . . . . . .  . . . .  . . .. . 868,'73 
Carrier. See Hay carrier. 
Cash received, means for checking, A. Steer . . . . . .  368,51iT 
Cement, manufacture of, A. C. Schulz . . . . . . . • • . . .. 868.(152 
Cement, prepaling, A. Bonnet . . . • . • • . . . . . • . . . • . . • • •  868,449 
Centrifugal machines, apparatus for working, G. . 

D. Leval . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  368,328 
Chains, machine for making sheet metal. R. A. 

Breul . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,271i 
Chair. See Switch chair. 
Chair, L. De UlI . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . . . . 368,520 
Chemical energy into electrical energy. convert-

ing, W. E. Ca.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,190 
Chisel cutter for sash and blinds, J. Steele . . . . .. . . .  368,556 
Chuck, rocl< drill, J; B. Malis . . . . . . . . . . . . . . . . . . . . . . . . .  368,296 
Churn, Phelps &; Drake . . . . . . . . . . . . .. . . . . . ... . ... . . . .  868,233 
Churn motor, G. De LavaL ....... .......... . . . .•• . •  36R,827 
Cider press, R. Butterworth . . . . . . . . . .  . .  . . . .  . . . .  . .  . •  . 368,276 
Cigar, H. Farias . . . • • . • • . . . . . . . . .  . . . . . • • • .  0". . . . . . . . . .  368,46S 
Cigar holder, F. A. Fouts . . . . . . . . . . . . . . . . . . . .  868,466, 368,46'7 
Circuit changer, C. W. McDaniel. . . . . . . . . . . . . . . . . . . .  368,221 
Clasp. See Spring clasp. 

. 

Clamp. See Clutch clamp. Screw clamp. 
Clamp, Berger & Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 368,273 
Cleaner. See Knife cleaner. Nail cleaner. 
Clocl< ca.es, die for forming metalliC, M. Fowler •• 368,626 
Closet. See IV ater closet. 
Clothes drier, J. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,885 

�����c!a�p.!�l!·!!�SgyPipes; inuP; ·\;:.ir ... imi� a68d08 
ham. . . . . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,372 

Cocl< for boilers, gauge, W. C. Baker . . . . . . . . . . . . .. . .  368,441 
eotree, machine for infusing, E. Perdelwitz . . • • . • .a68,2S2" 
Compost distributer, revolvinl{, C. H. Brooks . .. . . .  368,186 
Concentrator, F. Batter " • . . • • • . . . . . . . .  0 • • • • • • • • • • • • •  368,916 
Conveyer, spiral, H. Birkholz . . . . . . . . . . . . . . . . . . . . . . . . 368.182 
Core print and l{ate pattern, T. Thomas . . . . . . . . . . . .  368,311 
Corn sheller, B. M. Root . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  : 368,SCi6 
Corset, M. W. Henlus . . . . . . . . . . . . .. . . . . . ... . . . . . . ... 888,286 
Corset, M. J. Roberts . . . . . . . . . . . .. .. .. . . . .. . . . . . . . . . . .  S68,2U 
Cotton or hay press, H. M. Meetze . . . . . . . . . . . . . . . . • .  368,226 
Car coupling. 8ee Car coupling. Rope coupling. 

Thill coupling. 
CulT bolder, G. H. Pbelps . . . . . . . . . . . . . . . . . . . . .  368,005, 868,906 
CulT holder, adjustable, C. H. Murray . . . . . . . . . . . . . .  368,350 
Culinary utensil, �'. Ii. Hill . . . . . . . . . .. . . . . . . . . .. . . . . .  368.210 
Culinary vessel, H. Kaplan • • • • . • . . • • • . . . • • • • • • . . . • . •  368,340 . 
Cultivator, J. M. Sutton . . . .. .. . . . . . . . . . . . _ ... ..... . . . . 368,252 
Curtain pull, D. R. Tinl<ham . . .. . .. . . . . . . . . . . . . ... 368,3l2 
Cutter. See Chisel cutter. Thread cutter. 
Cutting rags or other materials, machine for, J. 

H. Turvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,485 
Cylinders, manufacture of toothed, Moulton &; 

Clarkson . . . . . . . . . . . . . . .. . . . . .. . . .. . . .. . . . . . .. . . . . .. 368.418 
Damper, stovepipe, B. C. Ohlinger . . . . . . . . . . . . .. . . . .  368,485 _ 
Decoy, hunting, W. Ryan . . ... . .. . . . . . . .. . . . . .. . . .. . . 368,421 
Dental engine, A. W. Browne . . . . . . . . . . . . ... . ... . .. . . 868;18'1-
Dental mandrel and dlsl<, D. W. Clark . . . . . . .  " . . . . .  368,45'1' 
Dental plate, A. Robinson . . . . . . . . . . . . . . .. .. . .. . . . . .  868,'!l'l 
Dental plul{ger, F. Abbott . . . . . . . .. . .. . . . . . ... . .. .. . 368,179 
Dental plugger, N. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,458 

Depurator, E. J. Harding.................. • . . . .. . . 368,286 
Die. See Screw cutting die. 
Digger. See Potato dll{ger. 
Display frame, Ail<en &; Huntington . . . . . . .. . . . . . . . .  368,:l67 
Door hanger, W. J. Lane . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  368,478 
Door spring and cheCk, combined, J. M. Connel. . .  868,191. 
Dredge, vacuum, J. H. Rae . . • . . . . • • . . . . . . . . . . • • . . . .  368,i154: 
Drier. See Brick drier. Clothes drier. Grain 

drier. Rotary drier. 
Drill. See Rock drill. 
Dropper. See Seed droppel'. 
Dumb waiter, J. 11". 'rUman .. . . . . . . . . . . . . . . . . . .. . . . . . .  368,256 
Elastic fabriC, Moore & G reen, Jr . . . . . . . . . . •  368,2,29, 36'3,2.10 
Electric conductors, battery connection for, p, 

Bowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,' . .  3Il8,321, 
Electric lock, T. B. Hornaday . . . . . . . . . . . . . . . . .. . ... . .  368,212 
Electro·mechanlcal br8l<e, G. T. Woods . . . . . . . . . . . .  3&l,266 
Engine. See Dental engine. Gas engine. Pump-

ing engine. 
Engine, A. Rljiig . . . ... . .... . . . . . . . . . . .. .. . . . . . .. . . . . . .  368,'U 
Engines, speed rellulatlng device for, C. W. Bald-

win . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . , . . . . . . . . . . .  368,44:1 
Ethers, manufacture of resin acid, E. Schaal . .. . . .  368,494 
Exhibiting apparatus, automatic, T. Cooper . . . . . .  , S68,279 
Extractor. See Nail extractor. 
Eyeglasses, E. B. Meyrowltz . . . . . . .. .. . .. ..... . . " 0  .. . 368,226 
Fabric. See Elastic fabric. 
�'are boxes, detachable receptacle for, J. R. 

Wherry . .. ......... ....... .. . . . . . . . . . . .. .. .. . .  . . . 368,502 
Feed bag, v. S. Ketchum . . . . . . . . .... .. . . . . . . . . . . . . . . 368,535 · 
Ij"ence machine, B. A. Welds . . . . . . . . . . . . . . . . . . . . . . . .  368,261 
Ii'ence, portable, D. C. Hapenny . . . . . . . . . . . . . . . . . . . . .  , 368,205 

Fence post, Chamberlain & Merrill . . . . . . . . . . . . . . . . .  868,456 
�'ence post, L. G. Haase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,ilM 

Fence post, G. W. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . .  368,222 
Fence stay, wire, W. M. C1ow. . . . . . . . . . .  . . . . . . . . . .  . 368.400 
Fences, tension device for use in constructing 

wire and picket" J. Wintrode . . • . . . . . . . . . . . . . . . . .  368,561 
Ferrule, plumber's, W. Bishop . . . . . . . . . . . . . . . . . . . . . .  a68;sm 
File, paper, A. B. Sherwood . . . . . . . . . . . . . . . . . . . . .. . . . .  S68,498 
Finger nail cleaner, G. O. Eaton . . ... . . . . . . . .. . . . . 368,198 
Firearm, breech .. ]oadinlit, C. A. King . . . . . .. . . . . . . . .  868,401 
Fire escape, G. W. Hlbsch . . . . . . . . . . . . . .. . . . . . . . . . .. . 868,396 

Fire escape, C. Matson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,220 
:b .... ire extinguisher, hand, J. E. Long . . . . . . . . . . . . • . . . .  868.293 
Fishing line reel, W. B. Carpenter . . . . . . . . . . . . . . . . . .  368,277 
Fodder loadinjii and unloading machine, shock, J. 

P. Sanders . . . . . .  ;. . . . . . . . . . . . . . . . . .  .. . . . . . . . . .  . :J88,243 
ForI<, H. D. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,500 
Frame. See Canopy supportinl{ [rame. Display 

frame. Picture frame. 
Frame jOints, stretcher and fastener for, vi. G. & 

J. L. Rawbone... .... . ...... . . . . . .  . . . . . . . . .  . .. . .  368,286 
Fruit picl<er, Martz &; Keener . .. .. . . . . . .. . .. . . . . . .. . .  868,297· 
Furnace. See Gas furnace. Heating furnace. 

Ore redUCing furnace. Steam l{enerating fur
nace. 

Furnace, Doyle &; Carson . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 368,400 
Gaul{e. See Micrometer gauge. Micrometer pipe 

flauge. 
,GalvaniC cell, W. E. Case .. . . . . . . . . . . . . . .. ... . . . . · . . _;!68,l$l 
G ame or puzzle, geometrical, A. Niggema:nri . . . . .  :.,' 3118�-
Garment supporter, C. A. Preston: . : , : :', . :  . . : ; :,:·, : ,. 
·Gas ·euldne, C. W.'Baidwin . . . . . . : . . . . . .  : . . .  : . .  368;«4, · .. ,t'iII 
Gal! furIlaoe, w: SwlndeIL .. . . ..... . . . . . . , . , . .  , .• � . . , 36II.2M 
Gas regulator, B. F. �'ertlci< . . . . . . . . . . . . . . . . . .  : ... ; . .  : � 
Gate. See Brid!!e gate. 

; . .  ..., _. Gate, W. P. Elliott ... ... .. . .. . . . . . .. .  " ... . . . . . . ..  -
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Gate, J. W. Harlarid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,207 Poultry, device for decapitating. N. D. Lamb . • . . . .  368.403 Ve •• els. device for fastening lids of. E. A. & E. M. 
Pond . . . . . . . . .  ; . . . .  . . • • • . •  . • .  . . . . . . • • . . . . .  . . . . . . . . . . 368.49l. 

Washing machine. R. R. Davis . • • . • . . . . . . . . . .  ' . . . . . .  368,883 Gate. G. W. Hen.haw . . . . . • . . . . . . . . .  , . . . • . . . . . . . . • . • . . 368.287 PDwder divider, J. C. Michael . .  . . . . . . . . . . . . . . . . . . . . .  368,227 

Gear for machinery, reversing, C. B. Cottrell . .  . . . . 368,518 Pres.. See Baling pre... Cider pre... Cotton or 
Genera.tor. See Steam generator. hay -press. 
Governor, C. W. Baldwin . . . . . . . . . . . . • • . . . . . • . . . . . . . .  368,446 Printer's chase, M. Protschko . . . . • . . . . . . . . . . . . . . . . • .  868,234 
Governor, steaID engine, E. L. Arnold . . . . . . . . • . . . . .  368,370 Printing boxes, machine for, J. H. Swift . . . . o • • • • • •  368,253 
Grain hinder, W. N. Whiteley . . . . . . . . . • • . . . . . • . • . . . . 868,486 Printing machine, chrOmatiC, B. Hulier . . : .368,3:18. 368.532 
Gra.in drier, J. H. McDonald . . . . . . . . . • • . _ . . . . . . . . • . . . .  368,2ffi Prlntiilg-' machines, inking' apparatus fOf, Huber . 

Washing machine. J. W. Dnnckhorst. . . . . • • . . . • .  ; . .  :;118,521 

Water closets for .hlpe. etc .• J. J. De Rycke . . . . . . .  368,329 U N E Q U A LED 
For House, Barn. 

and all out-buildihglf. Weather bQarding, J. E. Donaldson . . . .  , . . , . , . . .  · · ·  :168,887 

Weighing apparatus, automatic litrain. Simpso� & 
Sbalfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 368,810 AnybodY' can put it on. 

Grain. means for elevating, G. Romweber . . . . . . . . . .  868,242 &; Hodgman . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 368,339 
Grinding.machine. jar, E. H. Everett . . . . . . . . . . . . . . . 368,200 Printing ' machines, means for dissipating elec-
Grooving machine, wheel, S. F. Brown . . • . . . . . . . . . .  368,374 tI;icity for, 1.. E .. Bathrick . . . . . . . . . . . . . . . . . . . . . . . 368,315 

Guard. See Plow guard. Prlnttng 'pre-sses, gripper mechanism for job, F. 
Gun or tOY pistol, .pring. D. Rhodes . . . . • . • . . • . . . . . .  368,307 Van·Wyck.'� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,258 

Hamnier, power, M. Deering . . . . . . . . . . . . . . . . . . . . . . . 868,3& Propeller for ships, etc., P. & K. Kaul . . . . . . . . . • . .  368,534 
Handle. See Tool handle. , ' " Propeller, screw, C. D. Mosher . . . . . . . . . . . . . . • . . . . . .  868,416 

Hand rake, J. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.559 Puller. See Stump puller. 
Hanger. See Doo': hanger. Pulley, separable, H. J. Gilbert . . . . . . . . . . . . . . . .. . . . . 368,468 

Harness loo'p� E. Barnard . • . . • . . • • . • • . • . • • •  , • . . . . • . .  868,271 Pulleys, manufacture of wooden, G. Philion . . . . . . 868,400 
HarroW.,' E'- H·. -HicJterson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .368.288 Pumping engine, C. W. Baldwin . . . . . . . . . . . . . . . . . . .  368,44-2 
HarveSter. J. S. Davi • . . . . . . . • • . . . . . • . . . . . . . . . . . . . . , 368,280 Purse, M. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  368.553 
Harvester. J'. Wedlake . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,260 Rack. See Hog and hay rack. . 

Harvester binder, F. D. & J. S. Mercer . . . . . . . . . . . . . 368,1>42 Railway cleaning tool. C. M. Inger.oll . . . . . . . . . . . . . .  868,213 

Hat brims, roiiriding jack for, M. HHd. . .  . . . . . . . . .  368,397 Railway crossing Signal, automatic, J. M. Allan • • •  J68,368 

Hatchway doors, device for operating, C. P. Stan- RaIlway signal, Burton & Magoon . . . . . . . . . . . . . . . . . .  868,512 
ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,432 Railway signal�, device for automaticalJy operat-

Hat •• manufat,ure of, A. Campbell . . . . . . . . . . . . . . . . . 368,188 ing. J. M. Allan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  368,369 
Hay carrier, Burnham & Miller . . . . . • . . . . . . . . . . . • . . . .  868,511 Railway track. C. L. McGlothlen . . . . . . . . . . . . . . . .. . .  868,224 
Hay loader, T. Grapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.203 Rake. See Hand rake. Hay rake. 
Hay rake. F. E. Kohler . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . .  868.215 Rattan. treating, H. Endemann . . . . . . . . . . . . . . • • . . . . .  368,523 
:Hay tedder, C. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,SJO Reel. See �'ishing line reel. 
Head re.t. C. F. Corneliu • . . . . . . . . . • • • . . . . . . . . . . . . •• . .  368,323 Regulator. See Gas regulator. 
Heater. See 'Car heater. Rein attachment, check, C. L. Bard . . . . • . . • • . . • . . . .  368,447 
Heating apparatus, J. J •. Brink, . . . . . • .  , • . . . . . . •• . . . .  368,185 ReverSIble seat. A. J. Barber . . . . . . . . . . . . . . . . . . . . . .  868,270 

Jleatiug furnace. Fuller & Wyckoff . . . . . . . • • . • • • . . . .  368,201 Ring. See Packing ring. 
Heel nailing machine, J. W. Soule . . . . . . . . . . . . . . . . . 368,248 Rock drill, electriC. H. N. Marvill . . . . . . . . . • . .  368.405, 868,408 

Hinge, J. A. Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  368,539 Rock drill., machine for dres.ing, J. B. MMS . . . . . .  368,296 

Hinge, fia.k, P. D. Beckwitb . . . . . . . . . . . . . . . . . . . . • . . • . 368,817 Roller. See Land roller. 
HOIl or hay rack. A. P. Weldon . . . . . . . . . . . . • • • • . • . . • .  868,362 Roofing compound. C. L. Klinefelter . . . . . . . . . . .. . . . .  368,476 

Hoi.t, inclined. Crane & Reynolds . . . . . . . . . . . . . . . . . . 368,825 Rope coupling, A. Clark . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,378 

Heisting bucket. A. E. Brown . . . . . , . . . . . . . . . . . . . . • . .  068,453 Rotary drier. agitating, H. V. Reed. , . . . . . . . . . . . . . . . 368,21>7 

Holder. See Book holder. Cigar holder. Cuff Sand drier, Thoma. & Robert •. . . . . . . . . . . . . . . . . • . . .  368,500 

bolder. Scarf holder. Twine holder. Sand, machine for screening and moisteninl( 
jo;;;-e •• _��1fthg rnnaWaY,'l. Gl'llm. . .  sa.lP¥_it.G,i�,\l�i.m;::·:::.,ri".: ... ·:,:· . .;·.:· .. ,�;::�.� �:� 

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  368,391 Saw horse. F. M. Clark . . . . . . . . . . . . . . . .  : . . . . . . . . . . • . . . .  368.192 

Hor�eshoe, J. E. Bingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568,507 Sawinlr machine, wood, I. H. Bertram . . . . . . . . • . . . . .  868,181 
Ho.e or tubing. E. L. Wood . . . . . . . . . . . . . . . . . . . . • .  , . . .  868,364 Scarf holder, W. P. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . .  368,380 
Hub attaching device, A. Zink . . . . . . . . . . . . . . . . . . . . . .  368,562 Screen, F. B. Berrien . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,506 

Hub band, vehicle, Green & Brewer . . . . . .. . . . . . . . . . 368,204:. Screw clamp, J. W. Cheney . . . . . . .. . . . . . . . . . . . . . . . . . . . J68,278 
H ub. vehicle, B. C. H. Simpson . . . . . . . . . • . . . . . . • . . . . .  868,858 Screw cuttlnll die. G. Emig . . . . . . . . . . . . . . . . . . . . . . . . . .  368.462 
Ice spur or creeper, L. R. Dey . . . . . . . . . . . . . . . . . . • . . . .  868,330 Screw eyes, machine for threading and pOinting, 
Incuhator, G. H. Stahl . .  . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  868,249 J. B. Hardy . . . . . . . . . . . .  ; . •  ' . . .  ; . .  ' . . . . . . . . . . . . . . . . .  868,394 
Ingot m8.nip\'ll8toT� F. Heron . . . . . . . .  o • • • • • • • • • • •  0 • • •  368,a95 Screw machine, A.. Johnston . . . . . . . . . . . . . . . . . . . . . . . . 968,533 
Injector burner, W. B. Wright . . . . • . . • • . • • • • . . • . . . . .  368.266 Seal lock, W. Brumble . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . .  868.375 

Ink.tand, S. Darling . . . . . • . • • • . • • . . . . . . . • • • . . . . . . . . . . .  368,326 Seat. See Reversible seat. 
Inkstand, H. G. Squires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,431 Sectional boill:'r, F. Pulsifer, Jr . . . . . . . . . . . . . . . .. . . . . 368,235 
Insulator, electric wire clamp, J. R. Fletcher . . . . . . 868,284 Seed dropper, G. W. Moon . . . . . . . . . . . . . . . . . . . . . . . . . .  368,349 

Iron and steel direct1y from cast iron, making Seeder, broadca8t; A. Stansel . . . . . . . . . . . . . . . . . . . . . . . .  368,555 
malleable, J. F. Alexander . . . . . . . . . . . . . . . . . . . . . .  368,504 Separator. See Liquid .eparator. 

Ironing stand And clothes rack com&ned, folding, Sewing machine, J. W. Linglex . . . . . . . . . . . . . . . . .. . . . .  3681138 
J. Renner . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . .  368,238 Sewinll machines, hand power for. W. P. Clark •. . .  368,379 

ironing table; folding and self-supporting, White Sheet metal can, H. Miller . . . . . . . . . . . . . . . . . . . . . . . • . .  368,348 

& King . . . .  .' . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . • . .  . . . . . . . . .  368.264 Sheller. Se,; Corn .heller. 
Jonrnal bearing. W. S. Snarpneck . • . . • . . . . . . . . . . . • . . 368.246 Shingle beveling machine, G. Adam . . . . . . . . . . . . . .  , . .  368,268 
Key. See Telegraph key. Shipping can, S. J. Hubbell , . . . . . . . . . . . . . . . . . . . . . 368,399 
Kite. W. F. Flehariy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 868,525 Shovei handles, machine for hending, W. H. 
Knife cleaner, R. W. Jamieson . . . . . . . . . . . . . . . . . . . . . .  868,400 Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  868,475 

Knitting macbine. circular. R. W. Scott . . . . . . . . . . . . 368,429 Siirnal. See Railway signal. Railway crossing 
Lacing cord fastener� 'E. M. Pope . . . . . • • . . . . . . . . . . .  368,421 signal. Submarine signal. 
Ladder, step, G. M. Edll:ar . . . . . . . . . . . . . . . . . . . . . . . .. . . 36S,199 Slate frames, pencil holder for, R. Holbon . . . . . . . . .  368,289 

Lamp for velocipedes, etco. E. Raf;'lmussen . . . . . . . . . 368,355 Snow; apparatuB for scraping and heaping. J. P. 
Lamps, device for Jlghting, F. S. Bean . . . . . . . . . • . . .  ; 868,448 · Luy.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , • . . . .  868,W 
Land roller. W. P. Settle. � . . . . . . . . . . . . . . . . . . . . . . . . .  31'.>8,497 Snow hoi.tin� and melting devlce. Miller & I,uys-
Latch and lock. combined, J. C. Craig . . . . . • . . . . . . .  868,324 ter . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,412 
Lifter. See Transom lifter. Sole laying machille. Seaver & Hamm . . . . . . . . . . . . . . 868,496 
LiqUid separator. automatic, W. A. Morrison . • . . . .  368,544 Speed re�ulating machine, J. F. MuUaney . . . . . . . . . 868,302 
I,ock. See Electric lock. Nut lOCk. Permutation Spring. See Door spring. Vehicle .pring. 

lOCk. Seal lock. Spring clasp, Thomson & Unbehend . . . . . . . . . . . . . . . .  868.483 
Locomotive attachment. T. Alexander . . . . . . . . . . . .  868,266 Sprillfl clasp, J. J. Unbehend . . . . . . . . . . . . . . . . . . . . . . , .  868,501 
Loir boom. B. A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  868,239 Sprinkler. See Automatic sprinkler. 
Looms for weaving double pile fabrics. cutting Sprinkler for horticultural and other pnrPO.es, J. 

mechanism for, W. Smith . . . . . . . . . . . . . . . . . • . . . • . . 868,247 B. Warren .. _ . . • . • • • . . • . . • . • . . . . . . . . . . . . . . . . . . . • . . . .  368,259 
Lnbricator, J. EIli. , . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 368,283 Stanchion, cattle, F. W. Ballard . . . . . . . . . . . . . . . . . . . . 368,180 

Weighing beam for testing machines. scale.; etc.,. 
C. E. Buzby . . • . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,514 

Wheel. See Car wheel. Grooving' machine 
wheel. 

WhitHetree hook, C. N. Briggs . . . . . . . . . . • . . . . . . . . . . . 368,il22 

Window., strengthening glass. Morgan & Ander-
.on . . . . . . . . . . . . . . • .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . • . . . .  368.418 

Wire twi.ting device, H. N. Macomber . . . . . . . . . . . . .  368.480 
Wire twisting wrench, adju.table. C. E. Wintrode 368,438 

Wrench. See Wire twisting wrench. 
Yoke .wivel. neck. J. M. Colman . . . . . . . . . . . . . . . . . . .  · 368,381 

DESIGNS. 
Bottle, F. B. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.640 
Buttons, etc., ornamentation of sleeve, J. W. Mil .. 

Ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.683 
Cijlar lighter and cutter stand, J. Kaufmann . . . . . . . .  17,630 
Handle for .POon., fork •• etc., E. J. Stanton . . . . .. . .  17,&"7 
Pitcher. H. Podmore . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,635 
Register front, hot air. S. Tuttle, Jr . . . . . . . . . . • . .  , . . ' 17,609 
RUI!'. J. Pegel. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,6:J6 
Sleigh. landau. J. Kingsbury . . . .  " . . . . . . . . . . . . . . • . . . .  17,681 
Slop jar. H; Podmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,684 

Stove, gas. J. L. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  17,688 
Type. font of printinl/, W. F. Capitain . . . . . . . . . . . . . .  17.629 
Type, font of printing. A. J,ittle. . . . . . .  . . . . . . .  . • . . .  17,682 

Vase. M. ".y. Carr. . . . . . . . .  . . .  . . . . . . . . • . . . . . . .  17.627. 17,628 

TRADE MARKS. 

PRICE LOW. 
Write for Sample and Book; 

143 Duane St., New York Citro 
I N D I A N A  PA I N T  8t. ROO F I N O  CO .. 

TH E IRON AND COAL DISTRICTS 
of Alabama.-An interesting peper. with map .howing 
the po.itlon of the mineral district. of the State. Con
tained in SCI ENTIFIC AMERICA.N SUPPLEMENT, No. 1i1l0. Price 10 cent.. To be had at thl. otHce and from 
all newsdealers. 

SE8A!U��&c�,,�!� CO'S 
LAT:a:ES�:�e� 
Drill Presses. Ch)lcks; Drills. 
Dogs, and machinists' and ama
teurs' outfit.. Lathes on trial. 
Catalogues mailed on application �1o"'�"'i!!riIliiIlIl 1 RI: W. :ad St., Cincinnati. 0 • 

COLORS. COMMON AND POISONOUS. 
_ A table .howing the compo.itlon of .ome of the pIg
ments in common use, with a classification of the latter 
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cents. To be had at this otHce and from all new.dealrs. 

2000 Fine Black copies of Wl'ltlnc, DrBwIDIr, Mu81e: 

F A  8'1 AUTOMATIC yvork'

,

a
.
utomat

lCally with won-
e 0 P I E R derful . precisiOn 

Blackinl1 for leather. R. George. . . . . . . .  . . . . . . . . . . . .  14,682 and rapIdity. 
Dl"U/I(. and chemical., certain name"'d
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Mfw=�'lI.-Wc'i¥.!'ifi'-goIiij:'. :::::::::·.::-:�:H I£jri II]! 10 AMERICAN ....,.--SUPPtE. 
Gum. chewing, Adam. & Son • . . . . . . . . . . . . . . . . . . . . . . .  : 14.677 �:i'ii"cA�

n
�U�;���"t' ca�'g:e�at a\h�J.C��J�� 

Medicine for hemorrhoid. or pile., H. R. Bauman. 14,678 10 cent.. Also to be had of newsdealer. in all part. of 
Oils and compounds, lubricating, A. G. Beldenu . . .  14,680 the country. .' 
Paper and envelope., note, G. B. Hurd & Co., 

14,684, 14,685 
Peanut •• Hills Bro • . . . . . . . . . • • • • • . . . . . . . . . . . . . . • . . . • . . .  14,683 
Plated wares for household use, /lold and silver, 

W. Rogers Manufacturing Company • • . . . . . . • . . .  14,687 
Salt, A. Kerr, Bro. & Co . . . . . . . . . . . . . .  ; . . . . . ; . • . . . . . . . .  14,688 
Shirtings, Boott Cotton Mill • . . . . . . . . . . . . . . . . • . . . . • . . . 14,679 

A printed copy of the specillcation and drawing of 
any patent in the foregoing li.t, also of any patent 
i •• ued .ince 1866. will be furnished from this otHce fOr 25 

cent.. In ordering plea.e .tate the number and date 
of the patent desired. and .remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 j but at increased cost, o.El the 
specifications, not being printed, must· be copied by 
hand. 

Canadi an Patents may now be ohtained by the 
inventors for any of the inventions named in the fore
gOing list, provided they are .imple, at a cost of $40 
each. If complicated the cost will be a little more.' For 
fnll in.tructions addre.s Munn & Co., 361 Broadway. 
New York. Otller foreign patents may also be obtained. 

Insi de l'age. each Insertion • • •  "Ii cents a line. 
Back Pal1e. ench i llserti oll • • •  81.00 IL l i ll e .  

The above are charge. per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s.gt in agate type. Engravings may head adver
tisement, at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at, publication office as early a. Thursday morn
ing to appeo.r in next issue. 

A. SYNOPSI S  OF ALL THE KN OWN 
Anresthetics. with their P]:l,.ical and p\ViO!OgtCal pro-
Kr.��

es,
c��fai���st:

e
�I�N�\i�ICB:\:ERlciA�
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MENT. Nos. li t  Ii and 1i16. Price 10 cents each. To be 
had at this otHce and from all new.dealers. 

EXCELLENT BJ.ACK COPIES of OJI'IJJ/thl:RU Wl'itttn or 
dirawn with any Pen (or Type Writer) by the Patent 

AUTOCOPYISTLi8:g:r!l�'h��led b

.

y 
SpeClmens Free. 

AUTOCOPYIST Co., 166 William Street, New York. 

AMMONIA SULPHATE.-A PAPER 
by Watson Smith. F.C.S • .  describing Gruneberg'. appara
tUB and proce.s for makIng sulphate of ammonia. With 
3 ligures. Contained in SCIENTIFIC AM ERICAN Sup
PLFJMENT. No. �66. Price 10 cents. To be had at . thls 
office and from all new.dealers. 

TUNNEL FOR FOOT PASSENGERS IN 
Stockholm.-Description of a dltHcult piece of tunneling. 
in which the freezing method was applied with succe.s. 
With 7 figure.. Contained jn SCIl'NTIFIC AMERICA N 
SUPPLEMENT. No. 1i41l. Pnce 10 cent •. To be had at 
thl. office and from all new.dealers. 

Eight Light Dynamo 
MandOlin, G. B. Durkee . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  368,461 Stand. See IronlDlir .tand. P E D E S  TA L T E N  0 N E R Mattresses. device for stuffing. J. R. De Haven ... . 368,385 Steam condensing appliance, Kirkland & Lynch . . 368,402 . • 

A. illustrated in SCi. Am. of 
April 2H and 30, 1887, and in Bcl. 
Am. Supplement, J uly 2, 1887. 
Complete Machines or (last-M.�asure, Hquid, J. P. Muller . . . . . . . . . . . . . . . . . . . . . . . . 368,545 Steam g,e�e:rating furnace, D., S. Marsh . • .  , . . . . . . . . .  368,346 

Measuring machine, cloth, C. L. ){CK-eSSOD.-. . . . . . . 368,4-10 Steam generator, .J. E. Gillespie . . . . . . . . . . . . . . . . . . . . 868.882 

Micrometer gauge, F. Spaulding. . . . . . . . . .  • • . . . . . .  368,554 Steam ,generator. J. Webster . . • . . . . . . . . . • . . .  0- . . . . . . :J68.361 
Micrometer pipe gauge, D. G. Brown . . . . . . . . . . . . . . 368,563 StiI1, G. P. Harris ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,200 
Milk, can for measuring - and retatlin", O. R. Stirrup, J. E. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,193 

Tower. . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . • . . . .  368,257 Stone and, .c�men�, manuf�ctnre of artificial, H. 
Miner's safety bOX, J. HarJlraves . . . . . . . . . . . . . . . . . . . 368,471 Bacon . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  368,269 

Moulding perforated blocks, apparatus for, P. Stone dressing machines, �utter head �or, M.arr & 
McIntyre . . . . . .' . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  868,409 Spellman . . .  ' . . . . . . . . . : :  . . . . . . . . . . . . . . . . . • . . . . . . . • . .  368,218 

Mop. J. H. Omo . . . . . . . . . . . . . . . . .  .': . • • • . . . . . . • . . . • . . . . .  368.486 Stopper. Se� nottle stopper. , 
�otor. See Churn motor. Store service apparatus, J. C. Martin . . . . . . . . . . . . . . .  008.219 
Motor, R. Teichmann . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . .  368,499 Stove, vapor, W. C. North . . . . . . . . . . . . . . . . . . . . . . .... . 368,303-
Mus_ic box, 'G .  Perrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a68,304 Strap. See Boot or shoe strap. 
Muzzle for animals, O. D. Spooner . . . . . . . . . . • . . . . . . .  368,430 Stump puller, C. Krueger . . . . . . . . . . . . . . . . . . . . . . . •. . . .  368,216 

Nail extractor, P. E·. King . . . . . . . . . . . . . . . . . . . . . . . . . • . .  868,536 Submarine slgnal, J .  M. Batchelder . . . . . . . . . . . . • . . . .  868,272 

Nan machine, wire. Fish & Kraft . . . . . . . . . . . . . . . . .. . . 368,465 Supporter. See Garment .upPOrter. 
Nail machine, Wire, A. E. Preston . . . .  : . . . . . . . . . . . .  36fl,M9 Switch chair, W. J. Mordin . . . . . . . . . . . . . . . . . . . . . . . . . �,300 
Nail plate feeder. C. F. Roth . . . . . . . . . . . . . . . . . . . . . . . .  368,551 Table. See Ironing table. 
Netting attachmimt; mosquito, M. L. Hardy. . .  . . . 368,206 Telegraph key. D. ,\{unbardt . . . . . . . . . . . . . . . . • • . . . . . .  368,S4� 

Nippers, H. Hammond. . . . . . . . . . . . . . . . . . . .  ;. _ . . . . . . ' "  368,470 Telegraph, printing, J. H. Linville . . . . . . . . . . . . . • . . . .  368,217 

Nut lock, L. Self . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,357 Telegraph, printing, H. Mahnken . . . . . . . . . . . . . . . . . . . 368,1>41 
Oiler. Rooth .t' Brabson . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  368,183 Telegraphic 'transmitter. W. H. Bloom . . . . .  , . . . . . . .  868,450 
Ore reducing furnace, W. L. McNair • • . . . . . . . . . . . . . .  368,481 Textile machinery. manufacture of toothed cyl-
Overshoe heel, J. C. MacIlvaine . . . . . . . . . . . . . . . . . . . . . 36S,47tl inde.rs for, Moulton & Clarkson . . . . . ... . . . . . . . . . . . 368,417 

Packing ring, C. Carter . . . . . . .  : . . . . • . . . . . . . . . . . . . . . . . .  068.189 Thermometer, recordin�, W. ii.: H. Bogardu • . . . . .  368.319 
Pail, dinner, J. Gloe_ckner . . . . . . . . . . . . . . . . . . . . . . . . . . . 368,469 'rhill couplinl?, 1..1. S. Al"ery . . .  : . . . . . . . . . . . . . . . . . . . . . .  368,505 
Paper board, O. Macdaniel. . . . . . . . . . . . . . . . . . . . . . . . . .  009,540 Thill coupling, C. H. Brace . . . . • . . . . . . . . . . . . . . • . . . .  . '

. 868,451 
Paper bottles; manufacture of, L. H. Thomas . . . . .  808,255 Thin coupling, .D. M. Denehy . . . . . . . . . . . . . . . . . . . . . . .  368J282 

Paper, decorative. F. M. Roosa . . . . . . . . . . . . . . . . • . . . .  ' 868,4J3 Tbill coupling, C. E. Gillespie . . . . . . . . . . . . . . . . . . . . .. . . 868.202 
Paper, ornamenting, C. G. Mortimer . . . . . _ . . . . . . .. . .  868,415 Thread cutter and holder, combined, L. A. Pratt. 368,548 

Pavements. edging and joint plate for concrete, Tile, rOOfing, J. m. Donaldson . . .  _ . . . . . . . . . . . . .  _ . . . . . 368,386 
J. C. Hoyt : . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.398 Tobacco bo:x: cover, E. Ziesche . . .. . . . . . . . . . . . . . . . . .  368.267 

Pencils and other articles, rubber tip attachment 'robacco for ci,gan�, manufacturing, H. Farias . . . . . 368,464 

for. C. W. Boman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 868,509 Tobol/I!'an. G.'ri. Chadeayne . . .  , . . . . . . . . . . . . . . . . . . . . .  368,515 

Pencil., etc., holder fol'. G. Cornwall . . . . . . . . . . . . •• . .  368,517 Tongue support. I. W. Hammon . . . . . . . . . . . . . . . . . . . .  368,392 

Pencils or other articles, rubber tip attachment Tool handle. A. J, Peavey, . .  : . . . . . . . . . . . . . . . . . . . . . . . 368,351 
for, G. B. Adams . . . .  .', . . . . . . .. . . . . . . . . ... . . . . . . . . . . .  Bm.440 TranSit, surveyor's, C. li"'. Richardson . . . . . . . . . . . . . 368,008 

Special Machinery for 
Car Work and the latest 
improved Woodworking 
MachinerLQf.al). kinds. 

C. B. ROGERS & CO" 
Norwich, COBB.  

109 Liberty street, 
New York. 

HOW TO GRAFT.-A VALUABLE PA
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lll"8fting. split gr.J:..g, crown grsfting. Grafting.wax. 
Waxed cloth. With 11 I1g11res. Contained in SCIENTI. 
FlC AMEItICAN SUPPLEMENT No. 540. Price 10 cent •. 
To be had at this office and trom all new .• dealers. 

lugs furuished, also Wire' 
for the same. 

Addre ••• W. S. BI"HOP, 
95 GRAND AVE., 

New Haven, Conn. 

ORNAMENTAL DESIGN. PRINCI· 
pie. lind practice of.-By LewiS F. Day. The second of 
a .eries of lectures on this .ubject, discu.sing the lines 
upon which ornament can be distrIbuted. With 5 ilIus· 
tratlon.. Contained in SCIENTIFIC AMERICAN SuppQ:.. 
M eNT, No. £i!'l9. Price 10 cents. To be had atthis olltce 
and from all new.dealers. 
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.Stiles " h,ker Press CD,., 

BII........,a.... '.ranch Office and Factory. 203, 205 & 207 Center St., N. Y. 
EDUCAT ION OF THE AMERICAN 
f:itlzen.-A lecture by Prof. R. H. Thurston on tbe 
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10 cents. To be had at this otHce and from all new.
dealer •• 

Permutation 10ck, J. H. & T. D. Morris . . . . . 868,414. :t68,&1� Transom lifter, P. Bradford . • . . . . . . . • . . . . . . . . . . . . . . .  368,452 
Piano. electrical, G. l!'. Dieckmann . . . . . • . . . . . . •. . . . .  368.195 Tray. child'S. S. A. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  368,389 
Picker. See Frnit picker. Trier, W, C. Layer . . . . • . . . . . . • . . . • • . . • . . • . . . . . . . . . . . . .  3fi8,844 

$ 1 0.00 to $50 .00 R:tt1:J·prt-
IItable b U S I - " ne... Magic I,anterns n nd Views of popular sub- il ject.. Catalogues on application. Part I Optical, 2 _ Mathematical, 3 Meteoroloa-ical, 4 M8J{ic Lanterns, etc. 

L. MANA SSE. SIS M adison Street, Chicago. Ill. Wiley & Rnssell Mflr Co., Greenfield, Mass. Picture film. to celluloid sheets. producing and Tripod, Ruttmann & Singer . . . • . . . . . . . . . . . . . . . . . . . . .  868,426 
transferring. W. A. McGilL . . . . . . . . • • . . . . . . . . . . .  368,223 Truck, harvester, W. N. Whiteley A" • • • • • • • • • • • •  \ • • •  '368.437 

Picture frame, W. Schumacher . . . . . . . . . . . . . . . . .. . . . . 868,245 Truck, .tairway, J. W. Wetmore . . . . . . . . . .. . . . 9dIIII!63 
Picture frame., adju.table device for hanging. H. Twine bolder all\Uitter, T. Porter . . . . . . . . • . . . .  , . �. 368.il53 

Stnebner . . . . . . • . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  , . . .  368,251 Type writ"rs, �yiich1"ollal motor for ,electric"". J. > 
Picture frame •• cord attachment for, W. P. Lom- F. McLaughlin .. . . . . . . . . . . • . . . . . . .  , . . . . . .  , . .  ,. ' .j,,;. • •  ,1MRl,411 

, bard . .. . . . . . . . .  . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . .  368,� UmbreHa, calle, J. lIlQCmmlck ... .. , ... . .  , . . . . . . . . . . . .  ; 368,407 
Pipe, apparatus for making curved metal, J. A. Valve for wl'ter gauge •• M.  K. Blinn . . . . . .  , . • . . . .  ' . .  :l68,�73 

Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868,814 Valve. steam-,'IQ(]l,ate!l" M • .H8StiUJl!S . . . • .  ; . • .  , . . . . . . .  368,209 
Pitman, W., w.., Cumnock . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 868.519' ,:Valve, .t<'lam�8c,t]l .. t"4, J. B. M/lIls; • .  , . . . . . . . . . . . . . . .  il68,2!1i 
Planter" corn, Carter & McCoy . . . . . . . . . . . • . . . . . . . . . .  868,455 Valve, steam engine. C; T. Porter. , ." . . . . .  : ; . . . . . . .  368,422 
Planter, PQtato,.E. C .. schroeder • . .

.
. . . . • . . . . . . . . . . .  368,495 I Vehicle spring. J. B. Baynes . . . . . . . . . . . . . . . . . . . . . . . . .. 368,371 .�!8te rim. pie; O. A. f:rawford . . . . • . . • . • . . .  ' . . . . . .  068,382 VelOCipede, J. R. Trigwell . . . . . . . . . . . . • . . • • . . . . . . . . . . 868,360 

ARTESIAN WELLS.�A PAPER BY 
c; W. Dalley. describing the method of drilling and boring arteSian

. 
wells as practIsed , In the United States. Illustrated with 45, fIgn:re. of tools �n'd appUances. {'ontaIned In SCIENTIFIC AMERICAN S U I'PLreJllENT. No. lUI&., ,Price 10 cent.. To be had· at this otHce and from all newsdealers. . 
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=-core, �  Johnston . . . . . . . . . . 868.- :ven��!:��·.;bj;;h�i� Q�·�;G:· S:�: 868,231 FlUCTIDN ,PULLEn CIJI'lWES; aDa ELEVATORS J.>9t;at9: lL.J .. lIlefOl', . . . . .. . . . . . . . ... . . . . . . .  , . .  368,482. UQItl . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . , . . . .  , . .... . . . .  , .  UGet. , ' . .  ' . , PRQYIDSM(IB. R. I. 

Specia.l Rubber :MQuld Work. f�r������ 
CANFIELD RUBBER CO., Bridgeport, Conn. 

THE GREAT AQUEDUCT OF NEW 
York Clty.-Lengtby and very complete account of the g'lat aqueduct now being built by the City of New York. 
t�ih��i,:
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S�E:=C·
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�IiS and IiIiO . . Price 10 cents each. To be had at this 
otHce and from all newsdealers. 

© 1887 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 3, 1887.] 
NOTl(lE to lJsers of St�all POIR,s. We have received following letter In 
regard to one of our No. 6 "  L "  (f16) Steam Jet Pumps elevating 1\0 inch pipe of water more than liO feet h:t;h: 
" VAN n'���1r:Et��I:CUi��; " Money could not buy the Jet of ns unle88 anotber could be had. I would not give your No. 5 �� L "  fora $700 pump, equal distance to raise . .. N. A. Litchfield, Supt. Mich. l:llate Co." We make Ten Sizes of these Pumps. Prices e7 to e75. Capacities 100 to 20;000 gallons �r hour; State for what purpose wW'l�'ll'����f� Ti�¥:,lJr���:::::li�·o. 

- T H E -

THE SCIENTIFIC AMERICAN ARCHI
TECTS' AN:D BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to /!.bout two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings ; illustrating 
the·most interesting examples of modern 
Architectural Construction and allied 
subjects. 

R U B B E R  B E L T I N C , P A C K I N C , H O S E .  
OldeR and Larrreet Manaractnre ... in the United State •• 

VULffANIZE}) BUDBER FADRIVS 
Por Mechanical Pnrpo.e •• 

A1.r ::Brake El:oae 
A SpeOtalty. 

R U B B E R  MATS, 
R U B B E R  M ATT I N C  

. A N D  STAI R T R E A DS ,  
NEW YORK BELTING & PACKING co., 15 PARK now, J
J
o
D
HN

C
)'l· CHEEVl'>R, rr:j.as., Branches : 167 Lake St., Chlcallo ; 1!08 Chestnut St., Pbila. 52 Sommer St. Boston. • • HEEVER, ep y reas. AGENTS : .  PERSICANER & CO., Plckhuben 5, Hamburgh. ' 

THE BAlUGW!NA.TI1 STEW U()KET 
Feedwater Boiler and Purifier. 
Boil. the feedwater. Keeps the boiler clean. Saves boiler repairs. Saves from 15 to 40 per cent. of fuel. Large heat.ing surface. No radiating surface. No back pressure. Tbor-

�gre�lY oU;!���� �!:.aU�!DdSl���fr��l���ur-WM. BARAGWANATH & SON, 40 West Division Street, Chicago, III. JAS. B. CROUTHERS, M. E., General Eastern Manager, 112 Liberty Street, New York. 

B I T NJuare, Oval, or Round Smooth Holee l:1'or carpenter, cabinet, and pattern work. • � in. 5Oc., set $4.00 ... mailed free. BridgepOrt Gun Implement uo., 17 Malden Lane, N. Y. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue'S Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS, &c. 
JOHN lS. URQUHART, 46 Cortlanelt St., N. Y. 

SC I E N T I F I C  B O O K  
CAT A LOC U E , 

J VlST P V B I,IlSHED. 

in�':"o��: ;:��r�Ut1��nJn�i�fn,�;:rit ��bf:!t��· Wrilug� mailed tree to any uddrebs on application. 
lUUl'i N &; C I I . ,  Publishers Scientific American, 

a61 B.·oadway, N ew YfHk. 

. - A '5peuiid I.,aeure is .u .... "f"-_nt..J:ic.n....1JrLj ... llII. 
each number of a variety of the latest 

THE CURTIS 
RETURN 

ST::E.A.� T::R.A.:r?_ 

·and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erroting structures of any kind, have 
before them in this work an almost end
le88 series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc. ,  are illustrated. A.g ex
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness. cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi- . 
tectural publication in the world. Sold 
by all newsdealers. 

I 

MUNN & CO., Publishers, 

361 Broadway, New York. 

BJli lding Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs . Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, D wellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

Those who contemplate building, or 
Who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under
Signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. TerIlIS 
moderate. Address . ' 

MUNN & CO., 
361 Broadway, New York. 

a New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN SUPPI,ElIlENT, IIflnt treeof c� to any addres •• MUNN &; CO •• 361 Broadway. N. Y. 

ROCK BREAKERS AND ORE CRUSHERS. We manufacture and supply at .short notIce and lowest rates Stone and Ore Crushers, con .. taining the invention described in Letters Patent issued to Eli W. Blake, June 15t.h, 1858, togeth-with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th and July 20th, 1880, to Mr. S. L. Marsden • .  All Crushers supplied by us are constructed under the superintendence of Mr. M·litsden, who, for the past twenty years, has been connected with the manil,f:a�'jtl \l:rU��ittrslnNtAis��i\W"''W� �'lfl:mJtinnufr8. A nMonia, Conn. COPELAND & UAtJON, Agent., NEW Y O R K  and P H I LA DELPH I A .  

NEW A.ND IMPROVED HIGH SPEED For ELECTRICAL oi MAN'F'Q USE. COMPOUND ENGINES. F. ROCHOW, Sole Manufactl4rer, 

W Encyclo-E Diamond LBookfree'L . pedia of D.rills ,!nd 2��. fot: 
')CO Engrav LIghtning mallIDg .t. 

ings of Hydraulic American 
W E L L  WELL Well Works, 
T O O  L S, Machines. J.lIrorI, III, 

MONTREAL COM MERCIAL SCHOOL,  8 Phillip" !Square, Montreal, Can ada • Please send for Circular. WM. J. N. TURNER, L.R.C.P. 

88 BRIDGE STREET, BROOKLYN, N. Y. 

CLARK'S NOISELESS RUBBER WHEELS 
No more !i'pl lntered Floor •• 

Different Sty les, Catalogue Free. 
GEII. p. C ] ,A RK, Box L. Wind.or Locke, Ct. 

E P P S  , s 
C R AT E F U  L- CO M F O R T I N C .  

C O C O A  
THE USE OF TORPEDOES I N  W AR.-
A paper by Commander E. P. GaHert, U.I:!.N., �IVlng a 
f�e:rlrr"e"3g,t:��°'a�:r!�eo¥r����Jfg�e &ft.t"Ylch"a�efioo.: reaCheS, and dellCr1bing the kind. which lire in ordinary use in all naval services. With 3 plate., contulnlnl! many figures. Contained In ScmNTIF lc A ME ItI
CAN SUPPLY.MENT, Nos. lia6 and .. 3'. Ten cents : each. To be had at this office and from all newSdealers. 

Wa.ter Wheels New a.nd Second Hand Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 
rEBFEC7.' 

NEWSPAPER FILE 

MUNN & CO., 
PubJ1shers SCnLiTD'Ic AlIlBRICAIr. 

- O U R  PRIDE. 'l'he Pattern lUnke.·. Has two 
��:t.��'::"��fu:�:}�� �:v��: � .... r lFg��in".:li\:i�.r:f; one to Plea��f!,�';f.�IWric:b$1?!li ��,�lefO�� days we will seHHor $3.00, post-paid. Remit in what is most conv e n i e n t. Send for OUI' 48-puge  ' iIl n s t r a t  e d Hst. free ; al

SO " How to Use It R .... zor/' If we 
�HZ� �g� will buy of 

MAHER &: GB.08H, 40 S I!Itreet, Teledo, Ohlo. 
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FOOD - ADULTERATION 

A N D  ITS DETECT I O N .  By JESSE P. BATTERSHALL, Ph.D . •  Chemist U. S. Laboratory, N. Y. Intended for Chemists, Health Offi�ers, 
a���i.Ci���::'1:!l i�:rg��� �� t:;af�s1:'Ya�� fY��lr�s� trated by 12 phot.omlcrographic plates. 328 pages, 8vo, cloth, $8.50, postpaid. DescripUve Circulars and Catalogue on Application. 

Proposal. for Steel-cast Guns for tl.e Navy. 
NAVY DEPARTMENT, 

WASHINGTON, D. C., June 28. 1887. Under authority conferred by the act of Congress, approved March 3, 1887. makin� an appropriation U for the 
��dciu��ee���ii���h�t�7�h���;:: :t3:������?gt���rees� tie manufacture, one of which shall be of Bessemer steel, one of open-hearth steel, and one of crUCIble steel," sealed proposals from domestic manufacturers, to furnish the same, will be received at this Department until Tuesday, the second day of August, 1887, at 12 o'clock nW�op�s:i�i�atib: �:lr�fa�::s t�i¥U��i��er:�ee com-pletely :finishe� six-inch, breech-loading, high-power rille cannon, made from unforged castings, ODe of Bessemel' steel, one of open-hearth steel, and one of crucible steel, or t.hree untorged, rough-bored and turned cast-t�Rr,IW&�rll!JJl��l!rWl�Wl'.b'ilW''if{J«m. bidder's design. 

• • :$ :$ :$ :$ 
g!OA��:a?{i:��t��:grc��I�t:�lla�� �!i�e f��c��:!�Jft; sLOod the statutory test required by tbe act of July twenty-sixth, eighteen hundred and eighty-six," en .. titled " an act making appl'oprlaUons for the naval ser .. vice for the fiscal year ending June thirtieth, eighteen hundred and eighty-seven, and for other purposes." L �'or statement of requirements of said tests, and of other conditionb to be observed, reference is made to U specl .. ficatlons " which can be had upon application to the Department.l Proposaf� may be made for one or more guns or for one or more castings as aforesaid, • :$ * Lbut must be made separately for each gun, or casting for a gun, and upon forms prepared by the Department.] Each successful bidder will be required to execut� within fifteen days after notice of award, a formal can .. tract in accordance with his proposal, and to furnish a· bond, with satisfactory sureties, in a penal sum equal to fifteen per cent. of the amount of his bid, conditioned tor the faitbful performance of such contract. 
p��y�;sa�� t:1I ����Y��i\Or�f:��t���n�efs��� �i�rge obtained on application to the Bureau of Ordnanc�, N�)r �'i?:B��Se�'ust be in du licate, inclOsed in �nvelopes ma.,rked U ProPQsals for fteel-cast Cannon4" and addressed to the Secretary of the Navy, Navy Department. Washington, D. C. 

The right Is reserved to waive defects in form and to reject any or all !lids. WILLlA�eget:��J�#a'V!/. 
WASHING�tJ.b!��j:Z��,\Ts87 • .  

In order to give mOre time to domestic manufacturers 
to consider the matter, the period limited for the reception of proposals for steel cast guns is hereby extended, and sucb proposa!swill be recE'lved, under the forellolng advertisement, as modified, untU Tuesday, September 
20. 1 8R7, at 12 o'clock nooD, at which time the proposals will be opened. WILLIAM C. WHITNEY, Secretary 01 t he N U'V!/. 

Proposals for th.·ee ()vc.·hf>ad 'J'rave l ling 
Cranes cOlnplete, three ISUPPOI·ts fur Piuch 

CI'Rn es, and one 11'011 F.'ame for u Bui l di llg. 

W ASHn�;G�i>�, ����lj.;'Ty"��i887. Sealed proposals will be received at the Navy Department, Washington, D. C., until 12 o'clock noon, on 'l'hurs .. day, the 15tb day of September, 1887, at which time and place they will be opened in the presence of bidders, for furnishing the necessary material and labor aod COD
structing� delivering and erecting the iron work for the supports of three overhpad travelling cranes, the frame of one building. and three overhead travelHng cranes 
rg:8�':Jt;:a���IG��_�:��C�tt��t*�:�t��:3,g���h���'t��r 
D. C . • in accordance with plans which may be seen, and specifications. copIes of which, together with aU otber information essential to bidders, may be obtained at. the Office of the Civil Engineer at said Navy Ymd. Proposals must be made in accordance with forms which will aiso be furnished on application to t11at Office. Proposals must be made in duplicate and inclosed in envelopes·marked U Proposals for Overhead Travelling Cranes completE-, for Iron-Supports for such Cranes, and Iron Frame for a Buildin�." and addresbed to.the Becre .. taTt��!giel:�;�i ��:������t;��;� ��s��h1ttg��e� any or all bids, as, in his judgment, the, interests of the Government may r��ttIAM C. WHiTNEY, Secretary of the Na'V!/. 
Proposal. for Steel Gun-Forgi II gs fo.· tile Navy. 

NAVY DEPAR'l'MF.NT, 
WASHINGTON, Augmt 13, 1887. Sealed proposals, from domestic manufactUrers of ;steelh to furnish twenty-two sets of steel forgings for :6-inc B. I�. rifle guns, all oil-treated. annealed, and in ,accordance with drawings and specifications prepared in the Bureau of Ordnance, will be received at the Navy 

P�r.'!.';�"o"�I�.:'�;I�:fo��S�t�'�i�� N�� �'Ve ���:g�':��fl be opened. . .  
The kinds of forgings required and the estimated guan-!l�e:o�fs�a��e(a:ltref�:lgg f�Ot�eonB���lit���?o��? :6r�h: together with blank forms of proposals and of contract, 

���i;�t,�:no£et��t�[::J�� a�r;,1ic�tro�t���:�=��� Ordnance, Navy Department. 'l'he contract will be awarded for the forgings as a whole. No proposal for less than the whole will be entertained. nor will any proposal be considered unless 
r:���:e�t�� �1 :a�'::���g���:��e:6crht�a�.���:���e:n\f delivery of the required forgings. All tl'.e for"ing. delivered under the contract must conform in material, m�nufacture, and quality to tbe aforesaid drawings and specifications, and must successfuily pass the required in�lh�c���c�s�rt\�derwill be required, within ten d�YS 
���n�O�\:s�l� �:aJgii��r e���r �:tt�fa·���6'�gf��;r:g� later than December 31. 1887, and not less than one set every twenty-one days thereafter, and to complete the deliveries within fifteen months from the date of tbe contract. A bond. in a penal sum equal to 15 per cent. of tb�a���r�o��c��r:feb:�������i��nb;h: cg:A��C:ci check, payable to the order of the Secretary of the Navy, in an amount not less than 5 per cent. of the total amount of the bid. Checks of unsuccessful bidder� will be returned within five days after the bidli are opened. The check of the 8uccessfnl bidder will be returned when he shall have executed the formal contract and furnished the requlslte bond. In case of' hIS failure to comply with this stipnlation, the check will become the property of the United States. All proposals must be in duplicate, enclosed in envelopes marked H Proposal for Steel GUD-Forging!!." and addressed to the Secretary of the Navy, Navy Depart.. ment, Washington, D. C. The right Is reserved to waive defects in form 4114 to reject any 01' all bids. . -11 WILL1A)I�iAtfti� 
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In8ide Pall'e. each In""]'llon • •  _ 7 :>  cents a line. 
Back Palre each inIJe],l lon - _ - 81 .00 a line. 

The above are charges per agate Irne-about eight words per line. This notice shows the width of the line, and is set -in agate type. Engravings may head advertisements at the same rate per agate line. by measurement, as the letter press. Advertisements must be received at publication office as early as Thursday morning to appear in next issue. 

ReduceR (Joll4llen8atlon of Steam. 
FOR GAS AND "WATER PIPES. 

Prevents Sweating and Freezi ng. 
The Beat No .. CoRduetor otHeat and Cold In the World Send for m .. t.:rated descriptive Circular, and name this paper. 
1 43 Worth Street, New York. 

78 and 80 Lake Street, Ch icago. , 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely p u  .. e 

Cocoa, from which the excess of 
Oil has been removed. It has three 
time. the 8trength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and Is therefore far more economi
cal, coBting leB8 than one cent a 
cup. It Is delicious, nourishing, 
streng&henl)lg, easily digested, and 

n.1 aclm:lrably adapted for invalid. as 
as for persons !n health_ 

Sold b;r Grocers eveQ'where. 

PROPULSION OF STREET CARS.----
' L:::::'-==:�=� 

to �r:! rle t�:i�!rl.bfo i't.::�c�':.¥ �F��!,v;,�rr�Sq���� ----------------------
to shrt a street car and keel> it in motion under average 1iA PATENT 
;:,������·No?�n�fl�e1-:�s��Fci,�1��C�M�::l,(;;�':.fM8 .' JACKET KETTLE S ,  o1IIee and from all newsdealers. Plain or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. HAND, BURR & CO., • 614 and 616 Market St., Philadelphia. Pa. 

ELECTRIC CONVEYORS.-DESCIUP-
:f':.:!lr:e�:.:?��t��':l�ti'����� 464. Price 10 eents. To be had at this omce and from 
all neWSdealers. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need good books In the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A compr�hen8ive catalogue of 
useful books by di:ll'erent authors. on more than fifty 
dilferent subjects, has just been published for free 
Circulation at the Office of this paper. Subject.s clas
sified with names of author. Persons deeirlng 8 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
M V N N  & C O . ,  361 IJ]'oadway, New York. 

Mention this paper. 

HYA.TT PURE WATER (;OMPANY, 
TRIBUNE BUILDING, NEW YORK. 

· E L.ECT� ICAL Edward P. ThoDlPson� Solicitor • of Electrtoo.I Patents. 0 lJeekman Street, N. i Write for testlInOnIaIs and inatrnctiona. 

BABBIT and ANTI·FRICTION METALS 
AS MANUFACTURED BY 

E .  A .  C. D U  P LA I N E ,  

PAT E N T S  
64 & 66 SO. CA NAl, ST., CHICAGO, ILl,. 
XXXX Nickel Babbit (pat'l Warranted 20 per ct. Nickel. 
XXX Nickel Babbit (pat. Warranted 15 per ct. Nickel. 
XX . Nickel & Copper Babbit. Warranted 5 p. c. Nickel. • X Genuine Copper Babblt Warranted 15 p.c. Copper. 
�A �(1��t,�{��?'Pi:���1s1:t� ::���ers as real Genu-MESSRS. MUNN & CO., In connection with the publlcatlon of the ' SCIENTIFIC AMERICAN. continue to examine improvements. and to act as SoliCitors of Patents tor Inventors. 

�!:n:ri'a ��s!.n'i:'::�e,rn�a��'rC:�h"� preparatIOn of Patent Drawings, Specifications. and the prosecntion of Applications for Patents in the United States. Canada. and Foreign Countries. Messrs Munn & Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. A88ignments. and Reporta on IntriDJlemellts.Qf �tent8. All busiQ.ess intrusted to tbe$ ls done 'With IQl6cial care and promptness, on very _ .... ble terms 

A pamphlet sent free of charge, on application, containiDll full information about Patents and how to procure them ; directions concerning Labels, Copyrights, Designs .. Patents, Appeals. Rflissues. Infringements, AAsijfnments, Rejected. Cases, Hints on the Sale of Pa
teDta, etc. 

We also send, free of charge. a Synops.s of Foreign Pa· 
tent Laws, showing the coot and method of securing 
patent. in all the principal countries of the .. orld. 

DlIlIN & CO., 1l0llcUor. of Paten,., . 34Il Broadway, Ne ... York.' 
.... IMl,!J(CI!. 02J'tC.s.-Nn. fI22 and ttU F Street, Pa
••• .-., R�nll litr!lGt, Wa.Il\IIIr\e .. .. C. 

ine). B Lubricating BIlbbit (Absorbs the oil well). • 
C Adamantine Babbit. very hurd, journal polishes. No. 1 Hardware l3abbit, a fine quality and good wearing. �g: � :!t�m:�l'art���t'B

t.!'b'\,?[dlnary cheap Babbit. 
PLUM BAGO B A B B I TS. 

No. 1 Plumbago Metal. I No. 3 PlumbagQ Metal. N�h���uF1���.:,et�tals canno�Ob: �i�::l���e��� 
�::r £�e';i; ��qb:'�e��V��t�� 'ill �t�if�:P;��i:�t� �;�� 
M::lr �:A��: &c. Tq them, :'E'1-':l.'b�ni:I�o:l�i��f 

Over 20,000 Sold. 
Horizontal. _ _ _  . . . . .  Otto • . . . . . .  Gas Engines. Vertical . . . . . . . . . • . .  Otto • • . . . . •  Gas Engines. Twin Cylinder • . . . .  Otto • • . . . . .  Gas Englnes_ . 

• "-"moined • • • • . • . . • .  Otto • • • • . • .  R!I. Enw!n_ and PIt .... "'. . .b:_lo. __ ...... � . . . . .. . . . 0""0 • • • • • •  ''18S ,JilDgIDes and DjDamos. 
OTTO GAS ENGINE WORKS, . 

CHICAGO. PHILADELPHIA.. 

FIRE AND W.lTEB·PROOll' BUILDING I'ZLT, I'mE-PROOF PAINTS, STEAM PACKINGS, BOILER 
COVERINGS, ETO. 

Samples a.nd descriptive Price List free by mail 
It W. 101lNS 14','G CO., 87 14AIDEN LANE, N. Y • 

P I P E  C O VE R I N GS 

and most RELI. for swift running. 
A. Sehieren & flo. Ferry St._ New York. 416 A rch St., Phila. 

86 �"ederal St., Boston. 

STEIM PUMPS for Hot or Cold, Fresh or 
Salt Water; for Oils, N aphtha, Tar; for Cane Juice, Liquors. Syrups, Scu m ;  for Am

monia, Alkaliest Extracts, Acids; for Thick, Volatile, Vis
cous or Foul L.quids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

WI'l'H ERBY, RUUG & RICHA RDSON . Manufacturers of Patent II ood Working �Iachlnery of every description. Facllities nnsurpassed. Shop formerly occupied bv R. Ball & ( '0.,  Worcester. Ma,.. Send for Catslogue. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an advertising medium cannot be overe8timated. Its circulation 

�o�a;,ib�l��d:r�ft:�e�Tn�o t:l�\,�£ gt!it::���r ���ri��� riea, and is read in all the principal libraries and reading rooms of the world. A business man wants something more thqn to see his advertisement in a printed newspaper. He wants circulation. This he has when he advertises in the SCIENTIFIC AMERICAN. And do not let the advertiSing agent intiuence you to substitute some other paper for the SCIENTIFIC AMERICAN. when selecting a hst of publicationM in WOlen yuu deCIde It is for your interest to advertise. This is frequently done, for �he reason taat tne agent Il'ets a larger eommission from the papers having a smH.ll circulation than is aHow-ed on the SCIENTIFlC AMERICAN. . For rate. see top of lIrst column of this page, or address 
MUNN & CO •• Publishers, 

361 Broll dway , New Y ork . 

The OriIDnal Unvnlcanized Pactin[ 
CALLED THE STANDA' Rn-As ltls thePaCklngbywhlch 

all others are com pared. Accept no packing as JENKINS PACKll'IIG unless 
• tamped with our " Trade Mark." {Tl John Street, N. Y. JENKINS BRO. S. UO�I��:::� .. :t.�;tft:: 

540 De.rloera lit., '-l101 .. JrOo 

(SEPTEMBER 3, 1 887. 
THE AMERI�AN �ELL TELE�H�IE ��. 

95 M I LK ST. BOSTO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 

1 7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secnred to this Company 
by the above patents, and renders each 
individual nser of telephones not furnish
ed by it or its licensees responsible for such 
nnlawful nse, and all the consequeUCeb 
thereof, and littble to suit therefor. 

BARREL, KEI, 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manufactured by 
E.  4 B .  Hol mes, 

BUFFA LO, N. Y .  

OF THEI 

J dtutifit �mtritau 
FOR l SS7'. 

The Most Popular Seientlfle Paper in the World. 
Ouly $3.00 it Yea]', incl u d i n g  Postalre. Weekly. 

:>!I Numbers a Yeal·. 

This widely clrcll ln .e" and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoverIes, 
representing Engineering Works, Steam Muchinery 
New Inyentions" Novelties in Mechanics, Manufuctures. 
Chemistry, Electricity Telegraphy. Photography, Archi
tecture • .Agriculture, Horticulture, Natural ITistory. etc. 

All Vlas.es of n ,'ade]'. find In the SCIENTIFIC 
AMERICAN a popular resume of the best sclentillc in
formation of the <lay; and it Is the aim of the publishers 
to present it in"an attractive form, avoiding 3S much as 
possible abstruse terms. To every inteUig.en� "mind, 
thl .. ;Jouri:r:al atCords a constant supply ot Jb8tnicuve 
readjng. It is promotive of knowledge and progress In 
every "community w:here it circulates. - - -

Terms o f  Su b8c r i p t i o ll.-One copy of the SCIEN
TIFIC A:\IERICAN will be sent for one lIoor-52 numbers
postage prepaid. to any subscriber ill the Uniled State. 
or Canada ,  on receipt of three dol l a rs by the pub· 
lishers ; six months, $1.50 ; three months, $1.00. 

Cl ubs.-O n e  extra copy of the SCIl!:NTIFIC AMERY .. 
CAN wil : be supplied gratis 1m- every club 01 ftve subscribers 

at $3.00 each ; additiona] copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correct1y addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress a l l  letters and make all orders, dra=ts. etc., pay
able to 

�'t:rNN &; COo. 
36 1 B roadway, N ew York. 

Scientific Ameri can Supplement. 
This Is a separate and distinct publ1catlon from 

THE SCIENTIFIC AMERICAN. but is uniform therewitb 
in Size, every number containing sixteen large pages. 
THE SCIENT.FIC AMERloAN SUPPLEMENT Is puhlished 
weeklY, 1IJld i)lcludet! a very Wide range of contents. It 
presents the most reeent papers by eminent writers in 
all ,he prinCipal departments of Science and th. 
Useful Arts, embraCing Biology, Geology, Mineralogy 
Natural History, Geo"raphy; Archreology. Astronomy. 
Cbemistry, ElectriCity, Light, Heat, Mechanical Engl' 
neering, Steam and Railway Engineering, Mining 
Ship Building, Marine Engineering, Photography 
Technology, ManufactUring Industries, SarJtary En' 
gtneering. Agriculture, Horticulture, Domr.dtic Econot 
my, Biography, Medicine, etc. A vast amuunt of fresb 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illuBtrated with 
engravings. 

The most impurtant Enaineerinq Works, 1.1 echanisIDs, 
and Manufactures at home and ab-ros.d are represented 
and described in tbe SUPPJ,EME"T. 

Price for the SOPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIF[c AM
EHICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.(10. Address and remit by postal 
order. express money order, or check, 

lll U IS N  & Co • •  3 6 1  Broadway, N. V .. 
Publishers SCIENTIFIC AMEltICAN. 

To Forei ll"lI SlI bscl·ibe . ... -Under the facilities of 
the Postal Union, the SCIE�TIFIC AM It:RICAN 18 now sent 
by post direct from New York, with regularity, to sub
scribers III Great Britain. India. Australia. and all other 
British ci>lonies ; to France, Austria, Belgium, Germany. 
!tussla, and all other European States ; Japan, IlrazU, 
Mexl�o, and all States of . Central and SOllth Am"rlC$. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:1, for SCIENTIFIC AMERICA", one year ; $9, gold ' 
for both SCIENTIFIC AMERICAN ani SI'PPLEMENT for 
o,.e year. This Includes postage, which we pay. Remit 
br DOstal or express money order, or draft to order of 

MUNN & CO .• 361 Broadway, New York. 

PRINTING INKS • 

THE " Scientific American " is printed with CHA-S. :KNEU JOHNSON & CO.'S INK. Tenth and L0mbard Stll •• Phila., and 47 RtnQ St., opp, Duane St., N. Y. 
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