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A Peruvian InCernal Machine. 

On the 3d of July the Chilian transport steamer Loa was 
destroyed in CaUao Bay by an ingenious and effective tor
pedo boat. A Peruvian officer took an ordinary fruit boat, 
put a torpedo in the bottom, and over t his he placed a fal se 
bottom, resting-on springs kept down by the weight of the 
cargo. He then loaded it with a very choice assortment of 
camotes, yueas, chirimoyos, grandillas, fowls, turkeys, green 
vegetables, etc . , and, towing it toward the blockading squad
ron before daylight, set it adrift. 

After floating about for some hours the torpedo boat was 
seized by the Chilians and brought alongside the Loa. As 
the weight on the false bottom was diminished by the trans
ference of the cargo, the machinery in connection with the 
torpedo was set free, and in a moment 300 pounds of dyna
mite were exploded and the Loa was almost lifted out of the 
water. The effect, as described by those who were watching 
the operaticn from the shore, was awful in the extreme. 
Every house in Callao was shaken to its foundations, and 
every ship in tbe bay shivered as though II fearful earthquake 
had spent its fury bimeath them. 'rhe fated ship appeared 

Fig. 
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as enveloped in one mass of flame, which resolved itself into I devices and appliances proposed for this purpose there is 
dense clouds of black smoke. When this cleared away she nothing that promises so well as the electric light. It is not 
seemed not to have suffered, but suddenly she was seen to only the strongest artificial light, but the smallness of the 
sink at the stern, while her bows went high in the air, and point from which the light emanates renders it singularly 
the Loa disappeared forever. w ell calculated for projecting a concentrated or parallel 

Boats from neutral vessels picked up about 40 of the Loa's beam, and makes it possible to get one hundred times more 
crew; the rest, to the number of 150 or more, perished. light exactly in the focus of a reflector than by any other 

The Loa was an English bnilt iron steamer. She was means. 
armed with one long range seventy-pounder and four smaller Fog is simply a supersaturated atmosphere, an atmo
pieces, and at the time of foundering had on board two long sphere whose transparency is affected by a surcharge of 
range seventies, which were to have been mounted on the vapor. A slight rise in the temperature dissipates it. The 
iron clad Blanco Encalada, 140 tons of shot and shell, and a sun raises the temperature of the air, and the air absorbs 
miscellaneous cargo for the fleet. the water and becomes transparen t. The quantity of solid 

� I � , .. or liquid matter required to give a foggy appearance to the 
ELECTRIC LIGHT FOR MARINE USE. air is surprisingly small, and the heat required to dissipate 

The unprecedented number of disastrous and terrible ac- it is not very great, The electric beam, owing to its great 
cidents that have occurred from collisions of steam vessels heat, warms up all opaque bodies in its path, and, as it 
in fogs, during the last six months, have created a great deal' m ight be said, cuts out a way for i tself through the fog ;  
of speCUlation and provoked much discussion i n  mechanical thus giving i t  an unobstructed path for a considerable dis
and scientific circles as to the best means of averting such tance. To produce this resnlt, however, the beam of light 
disasters. It is generally conceded that among all the [Continued on page 130. ] 
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MAXIM'S ELECTRIC LIGHT PROJECTORS FOR LAND AND MARINE PURPOSES. 
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EFFECT OF STARVATION ON THE BLOOD. of these were not yet entirely free from the fungoid 

During the last hour of· Dr. Tanner's forty days' fast, growth . 
some of his blood was withdrawn from the hand and sub- Powers of endurance have been exhibited IlY varIOUS indi
jected to a careful microscopic examination by Dr. P. H. -viduals ,  but we believe that none have ever gone through 

I Vander Weyde. It was found to be entirely different from suoh severe and well authenticated test of physical enduro 
healthy blood. The corpuscles, which are otherwise smooth ance as Dr. Tan ner, to whom at least the credit should be 

; and round flat disks, with a depression in the center, and of given to have practically demonstrated what man can endure 
an average diameter of 1-3600th part of an inch, were found when he, to  use Dr. Tanner's o wn words, " once understands 
to be ragged, irregular, and shrunk to the average of about his own machinery and knows how to run it. 'J 
1 -5000th part of an inch in diameter. • , • • .. 

When blood is given time to dry on the microscope slide, COLOR BLINDNESS IN CONNECTICUT. 

the corpuscles may lose their smooth appearance an d  be A recent act of the Oonnecticut l egisl ature provides that 
come smaller by shrinkage, but in this case there was no on or before October 1 next, the railway companies of the 

8�� �g��; �fieJ;���tfs���gft�i�1�j��e,j'::.:·.:::·:·.: : :: : :::: ' :'.::: ' ::: $� �g chance to be misled into error by such a cause, as the blood State shall cause every person in their employ, as l ocomotive 
was examined while perfectly fresh and the corpuscles still engineers, firemen, conductors, brakemen , station agen ts, 

moving freely in the plasma. switchmen, flagmen , gate tenders, or signal men, to be ex 

TERMS FOR THE SCIENTIFIC AMERICAN. 

(JI ubs.-One extra copy of '£litE SCI.ENTTFIC Al\'J ERICAN will be supplied 
gratls for every Club of five subscribers at $3.20 each; additional copies at same proportionate rate. P08tage prepaid. Remit by postal order. Address 

.\IUNN & CO., 37 Park Row, New York, 
� To Advertisers.-�The regular circulation of the SCLE1;TIFIC 

AMERICAN is now Fifty Thousand COl.les weekly. For 1880 the 
publishers anticipate a still larger circulation. 

The Scientific Alnerican Supplement 
Is a distinct paper from the SCIE"TIFIC AMERICAN. 'rHE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIE�TIFIC A�IEIU(,AN. Terms of subSCription for SUPPLEMI�NT, 
$5.00 a year, postage paid, to subscribers Single copies, 1f) cents. Soldby 
all news dealers throughout the country. ' 

COUlbilied Itales. -'rhe SCI.l!T\TIFIC AMERICAN and SUPPT.T�MIr,NT 
will be sent for one year, postage free. on receipt of seven dollars. Both 
papers to one address or different addresses. as desired. 

The safest way to remit is by draft, postal order, or registered letter 
Address MUNN & CO .. 37 Park Row. N. Y. 

Scientific American Export Edition. 
The SCIENTIFIC Al\H:U1CAN Export Edition is a large and splendid peri. 

odical, issued ouce a month. Ea,ch number centains about one hundred 
large quarto pages, profusely illustrated. embracing: (l.iMost of the 
plates and pa.ges of the four preceding weekly issues of the Scni:\'I'IFIC 
Al\Ili:RICAN, with its splendid engravings and valuable ,information: (2 . •  
Commercial, trade, and manufacturing announcements of leading bouses 
rrerms for Export Edition, $5.00 a year, sent prepaid to any part of th� 
world. Single copies 50 cents. u:r Manufacturers and others who desire 
to secure foreign h'ade may have large, and handsomely displayed an .. 
nouncements publtshed in this edition at a very moderate cost. 

The SOIEi\TIFICAMEItlCAN Export Edition has a large guaranteed circu
lation in all commercial places throughout the world. Address M UN.N & 
CO.� 37 Park Row, New York. -� .. --.=--========== 

NEW YORK, SATURDAY, AUGUST �8, 1880. 

This ragged appearance was so common in all of them amined at the expense of the railroad company in regard to 

that there was scarcely a smooth corpuscle among them, ex- color blindness and visual power. and  under such rules as 

cept the white ones, which had very nearly the normal size the Board of Health shall prescribe; and any corporation em

and were smooth. Their number, which ordinarily bears to ploying a person not possessing a certificate showing (,hat he 
the red corpuscles the proportion of 1 in 400, was appar- has passed a successful examination shall be -liable to a finE' 

ently increased, as in a field covering a diameter of 8000th of from $200 to $1,000. • 
of an inch, and containing 40 corpuscles in its diameter, Two grades of certificates have been adopted by the Board 

nearly touching one another, a dozen white corpuscles were of Health, the first grade being issued to engineers, firemen, 

seen. As this field contained 20 x 20 x 3'14 or 1 ,256 cor- and brakemen, the second grade to all other railway em

pnscles, it gives an average of nearly 1 white corpuscle in ployes .  The tests adopted are very severe, and the results have 

100. Occasionally the white corpuscles were seen clotted led to the circulation of a petition, signed by most of the rail

together in a way never observed in normal blood. way officers i n  the State, a,king the Board of Heal th to  

A further study of these abnormal red corpuscles showed · change the methods of examination. On the first day of the 

that their rough appearance
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.
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ints I examinations first-class certificatcs were refused t

.

o engineer 

projecting from their surface, and looking like a fungo i d Charles Bullard, of the Shore Lin e  Road , and engineer 'Vil

growth which covered them, while in many this growth liam Fisher, of the New York and New Haven Road, both 

appeitred to be taking place at the expense of the corpuscle of whom had been many years in the service. .Mr. Bullard 

itself and living on its substance, as the  corpuscles most had run an engine for twe n ty-eight years, giving daily proof 

densely covered were the smallest and the most irregular in in all sorts of weather that his eyes were equal to the require

shape; in fact some of them appeared disintegrating and ments of his calling; an d when subjected to practical tests 

breaking up. on the road by the president of the company .Mr. Bullard 

'Ve represent here some of the corpuscles as they ap- gave ample evidence of strong and clear vision. In the same 

peared in the blood of Dr. Tanner, as seen and drawn by w ay JUl'. Fi8her satisfied the officers of his road that his visual 
Dr. Vander Weyde, and at the side of the healthy blood powers were entirely adequate to the needs o f  the service . 
the contrast is striking. When it became known that theBe old and well tried engi-

neers were barred for failure to meet the exacting require-
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began to question the fairness of snch tests; and the officers 
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ing organic material made useful more dire.ctly. but, in view of the results thus far shown, practical men may 
II of natural snccessive operations is cut short and the decay. worsteds may be the best way to determine this question; 
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but certain it is that such a growth is not confined to large The first regular meeting of the Commissioners of the 

masses, but even found on the surface of such small objects United States International Exhibition 00883 began August 

as the corpuscles of the blood; this in fact has been recently 10 and continued three days. The temporary organization 
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PAGE investigated by microscopists, especially Korel, and such required by act of Oongress was effected, and an executive 
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I e appearance of Dr. Tanner's blood verifies this opinion. A d C 
II. TECHNOLOGY AND CHEYlISTRY.-Enlarged Collodion Trans- I V f ' f 

0 Improve Cotton olop,·essor. 

f�rs. The optica\ apparatus.-'l'he chemicals.-The developer.- _ I ery ew, r any, corpuscles were free from the fungus, and Three years ago the average cargoes of ships sailing from 
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��Al\fI� 3374 his biliousness during the latter "tages of the fast, when he Ben Lomond, of 887 tons register, lately cleared with 4,363 

Artificial Production of Felspars containing Barium, Strontium, i often vomited bile with the mucus of his stomach .  bale",. of c()tton llnde·r deck (none I·n· cabin or crew spaces). and Lead. By F. FO(JQUE and A. M. LEVy . .... . . . . . .. ....... . " .... 3874 , I 
., 'I n regard to the latter its digestive powers are phenome- The cot ton weighed 2,054, 848 pounds ,  making 2,316 pounds 

HI., M:EDWINE_ ANI) HYGIENE.-I,>omestic Remedy for Felons. By . nal . Immediately after breaking the fast at the exact hour r. c. BRANJ<ON. M.D. How to dIagnose a felon Treatment . . .. . .  3374 . . to the ton measurement, the largest cargo per ton ever taken 
The Co ntagion of Consumptl,!n . By Dr. JAB. T. WHITTAKER. II that the forty days were ended bv eating a pc-wh he drank The spemfiCIty of the tuberculOSIS VIrus in the light of medical ex- ' ' J  ' , by a sailing vessel from an American port. The larger part 
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.I'i:'_�w·pro: 33751 successivdy two large glasses of mi lk, a t e half a water- af this cargo was" doubl ed." Th& cargo wa.s tied by hand 
fessor of Vet. M�d. in Cornell u.niv

.

er�ity.-Duty of the National melon, two beafsteaks five apples drank Hun O'ariall wine (c()lelred III·en), and consequen tly WI·t· hout the 20 per cent ad-Board of Health In connectIOn WIth anImal plagues.-List of com- ' - . ' b , . _ 
municable animal plagues.-Contagla common to man and anl- and had a good time generally, and was the next day alrea.dy vanta.

i.
_
,· e clal'med for steam" band pul ler.s. '.' T· he cargo was mals -Parasites common to man and animaJs.-Parasites causing 1 -

' 

" . ' 
enz?otics in animals.-GIanders and farcy,-Canine madness.- III good condition, gaining at the rate of five pounds weight thu.' 35 pel' cent greater than the a,'erag'e obtaI' ned wI'th aver-l\Iahgn'cl.nt anthrax and malignant pustule -Tuberculosis in man I ' 
and animals.-Cholera.-11ilk sickness.-Small pox in birds.-Ecze- every twenty-four houl's. d h . . f . I h t ma�ous fev�r in animals.-Typhold fever in sucking calves.-Trichi- . . age compression, an t e galll III reI!\, ltage at t e curren 
nosls.--EchmococcuS.-Other parasites.-Plagues aud para,ites The effect on the blood was already very perceptible rate was nearly $4,000 for the single voyage. 
p"st'i\il�1i�o,tg'fe�'C��:,:'�T�I:n(;er·of'the·B;.�..:st:::::::::::::::: .. . . :: ���! twenty-four hours after breaking the fast. The fungoid .. , • ,.. - ----

IV ARCIIITECTURE ETC U· . I spores had disappeared from a great many of the blood The National Dental Association. 
. : .  ", .- nIVerslty ('ollege Barge and Boat ., . . 
House �'Ig. 1. New Boat House. Oxford, for the University of corpuscles, or, rather, perhaps, fresh ones had been evolved A mass meetin� of denti sts, representing the American 
Oxford Boat Cluh.-Fig. 2. University College State Barge, Oxford 31<70 . . . 

HOU8€ Drain9!(e. I'fportant prnctical lecture befo"e Mass.lnst. III the system, whIch IS the most probable,  as they looked as Dental Oonvention , .  the American Dental Association, and 
Technology, by E. S. 1 HILBRICK, C.E. 3f1gures . ... . . . . . .. .. . . . . . . 38�0 smooth and fresh as if they were entirely n ew. At the sec- two Southern societies similarly named, was held in this city, 

v. p�J�1��uti.fnhlt"�c�����?.i'; t-C�:i��tI:i'Hi��g����a ... New·inves� 
3863 ond day about half of the blood had become normal, while August 1 1 ,  with a view to consolidation. About 150 dele-

tigations by Professor Crookes.· Magnetic deflection of molecular on the third rlay most all the corpuscles were restored; how- gates were present. The result was the organization of the 
tra�ctory.-Laws of magnetic rotation in high and low vacua. 

VI -,rIge"c�tol�J'�i8tl�o�r��sGii:.'i'im�a��i�ifl���.�· .. �?fi
.
gu.r.es:::: = ever, there werl' here and there still some 

. 

imperfect ones, I' National Dental Association , which hopes to absorb the other 
Difference Between the Blood Qt Enropeans and East Indians .... 3873 irreiular in shalie, as if they were remnants, and even some organizations. 
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INFLUX THE SOU�CE OF INV�NTION. - I bouses, form marriages, bring forth young, loye them ten- I tban by thisnew proeess
-
.

-- -
Since citri� acid, too, is much 

Your correspondent, G. G ., in a very learned and able arti- I derly, provide for them un t il at!l c  to care for themselves, employed in flavorin g  and in  m edicine, the use of cyallIdes 

c1e on "Tile Evolution of Ideas ,"  on page 97, bas, I think,  and to perform the same offices, and hy procreation perpet- I in its manufacture is high ly objectionable, lest in its manu
laid himsel f open to attack in some of the views advanced . . uate their kind . I facture a trace of this deadly poison remain in the finished 

.He says, "Science declares that ideas are the results of the Man is born without any knowledge whatever, and yet he I produet. 
'same natural forees which act in organic nature ; and mental has tbe capacity to attain the wisdom of the highest angel�, Now that the constitutional formula has 'been fully estab
phenomena are not different from other natural phenomena and light is given ip proportion to his power to receive and i Ii shed by this synthesis, there is more probability of cit ric 
in kind, but only in greater complexity," and upon this un- appropriate, All inventions are given by influx from the: being made hy other methods, and although tile preparation 
substantial f01tlldation builds up the theory that "evolution world of spirits. Wben the printing pre;,s, thc steam engine,  of an acid from a cyanide is the easiest and best known, 
in nature on our globe has reached its highest stage in man, the sewing machine, and the telephon e  were needed suitable other processes may yet be devised which shall remove this 
and with him terrestrial development has arrived at a re- I mediums werc found for transmitting th€l knowledge of them objectionable feature, For use in dyeing c itric acid made 
markable turning point." "Instead of producing higher 01'- i to mankind. No amount of " physieal force" could have from cyanhydrine would be as good as any other, if the pro
gani8ms, nature has given to the human species the faculty produced one of them. eess ean be improved so as to render it profitable on a large 
of inventio n . "  In other words, having created a being in Within the past one h undred years a greater flood of Jigllt scale. 
all respects equal to itself, it has transferred to him all its has been poured upon the earth than has fallen during any Somc encouragement ean lie derived from tbis synthesis 
powers, and has retired from tbe scene of action for ever, ten centuries since itB creation. 'Vhat tongue can tell the  as showing that in some departments, at least. ehemistry has 
leaving to him and his mysterious mistress Evolution the progress of the ncxt golden cycle? When higher altitudcR reached the poin t wherc it is possible to predict what will 
government of the world on which he dwells. are attained by the spiritual man on the earth and in thc bc the result in certain eases. Like an engincer planning a 

G. G, quotes Herbert Speneer to prove" that n o  idea or heavens, the natural will rise to higher stages of develop- series of works, these eh,emists started out w ith a definite 
feeling arises save as a result of  some physical force expended rri'ent than bave yet been reached, When the new schools object in view, planned cach step, and follo wed the plans 
in producing it ; " but a great er than Spencer has said :  of philosophy, instead of attributi ng all things t onat'IJ1'e, and which lead.to the expected point.  In this sense, at least, it 

"Man's mind is his spirit ,  and the spirit is a man , because evolution, andjoree, w ill "render unto Clesai·the things tbat is a victory. E. J. H. 
the min d  means the whole w ill and understanding, which are Cresar's, and unto God the things that are God's," when 
exist in first principles in the bniin, and in  derivatives in the science and religion ,  hand in hand, drink together from the 
body, and they therefore include in their forms the whole fountain of  divine revelarion , and rcason and rationality 
man. Therefore the mind rules the body in all its particu- prevail over skepticism and pride of opinion, then will comc 
Inrs at will. Does not the body executc whatever the m ind the golden age of the world. 

CHARLES REESE. 
Baltimore, August 9, 1880. 

detcrmines? It direets tbe ear to hear, the eye to see, the 
tongue and lips to speak ; it impels the bands and fingcrs to 
do what i t  pleases, and the feet to go where it wills. Is not 
the body, thereforc, mere obedien ce to the mind, and could 
it be such unless the mind were-tn its derivatives in the body? ARTIFICIAL CITRIC ACID. 

Is it eon formable to reason that thc body should obediently Among the latest triumphs of the synthetieal chcmi�t we 
act becausc the min d so w ills ? They would thus be two, have to record the preparation of citric acid by Messrs, 
one above, the other beneath-one commanding, the othcr Grimaux and Adam, of France. All the principal acids found 
obeying, This no reason will admit ; therefore it follows ill the vegetable kingdom had already been prepared, and 
that man's life is ill first principles in the brain, and in de- for several years citric acid, the acid of the lemon, the cur
rivatives in the body. All the constituen ts of the mind re- rant, and gooseberry, has been the only one of which it 
late to the wil l and understanding, and the will  and the under could be said, "this  acid lias not yet been made artificially. " 
standing are rcceptacles of love and wisdom from the Lord Tartaric acid had been made several years ago from dibrom
and consti tutc man's life." succinic acid, and malic acid, the acid of unripe apples, from 

"Tllat the first principles 01' primary forms of l ife are in monohromsuccinic acid , an acid obtained from amher ; lIut 
the brain is obviom: First, from scnse itself ; for w hen man succinic acid itself was madc from ethylene cyanide. 
exerts his mind and thinks he feels that he thinks in the It would be hard to tell why the synthesis of citric acid had 
brain ; he  introverts his  I>ight, contracts his  brow, and feels ncver before been attempted, since the  process involves no 
a speculAtive process going on within , especially in the unusual operations or uncxpected reactions, As early as 
upper part of the forehead. Secondly, from man's forma- 1872, C. Bischoff, in Berlin ,  began the study of the dichlol" 
tion in tbe womb ; for the brain or head is first formed, and acetone, from which citric acid has recently been madc, in 
for some time continues larger tban the hody. All the ex- the bope, as he 8�id, of making artificial citric acid . Having 
ternal senses, sight, hearing, taste, feeling, and language, are learned that Gl u t z  and Fischer were also studying the com
located in thc fore part'of the head, and by mean s  of fibers pounds of this dichloracetonc,  he withdre w from that ficld, 
comm unicate immediately with the brain and draw from it As these gentlemen h ad not published anything further on 
their sensitive and aetive life. The affections, which are that subject for several years, one of our own chemists in 
derivatives of love, portray themselves in the face ; .and the this city again began the synthesis of citric acid,  but stopped 
thoughts. which are derivativE'S of  wisdom, portray Them- ! on learning that Grimaux and Adam had preceded him ,  and 
selves in the l ight of  the eyes, Anatomy teaches that all the I secured the field by a communication made to the Paris 
fibers descend from the brain through the neck i nto the Chemical Soeiety in May last. 
body. and that none ascen d  from tbe body through the neck The details of the preparation of citric acid, as published 
into the brain. in Ovmptes Rend'IJs(xc" 1,0521, are nearly as fol lows : Glyce-

"'Vhere the fibers are in their flrst principles and primary rine is subjected to the action of hydrochloric aeid gas, 
forms, tbere life is in its first principles and primary whereby two atoms of hydrogen are replaced by chlorine, 
forms. " forming a liquid called diehlorhydrinc, CR.CI,CHOH, 

Will Herbert Spencer or G. G, maintain that the origin of CH.CI. This substance when oxidized hy a mixture of po-
life is not at the origin of the fibers ? What, then,  becomes tassic chromatc and sulphuric add yields dichlOl'acetone ,  
of  the propoEition that" all ideas are the result of some phy- I CH,CI, CO, CR.CI. This  product was next treated with 
sical force cxpended in producing them " ?  concentrated prussic acid, whieh formed with it a cyanide 

If I interpret correctly the teachings of  the great Swedish readily convertible by hydroehloric acid into diehloracetonic 
philosopher, we  must look bigher for the source of life and acid . This acid had not previously been prepared , although 
inspiration than to the wonderful organization of flesh and Bischoff long since made an acid isomeric with this one from 
blood known as the natural man, which the scientists say is another form of dichloracctonc. The graphic  formula of  
" the highest stage yet'reached by evolution." Grimaux's acid is : 

CH.CI 
I 

C(OH)COOH 
I 

CH.CI. 

Within the smallest particulars, as well as in the larger 
members, organ s, and viscera of the human body-the grand 
mierocosm of the universe-there is a conscious, breathing, 
pulsative soul in eonstant communication with the author 
of life. So in and above the world of matter there is a 
world of spirit. through whieh l i fe from the Divine is con- This acid was distilled in vacuo and then extracted with 

stantly flowing in to all forms and organizations of matter ether, w �lieh left. on evaporation a sirup that gradually b.e

fitted for its reception. If this was for a moment suspended, came wltd, formmg transparcnt t�bular cr!stals, 
o
solnllle m 

all animal and vegetable life would immediately end,  the water, alcohol. and ether,  and fusmg at 90 . to 92 , and sub-

revolving earths 'and the mighty suns be cOl�sumed like hmable at a gentle heat, ?ut cannot be distilled. . . 
meteors, and chaos would come again. 1 Thc co�ccntrated solutIOn of the �o�a salt o� tbls aCid was 

But as the hcavens are eternal , and material worlds and heated With two molecules of potassIC cyamde, when the 

systems of worlds are but representatives of the grander ehl(�rille ex�hanged �Iaces with t�e c�anogen,  producing po

glories of thc spiritual and celestial degrees of life, so wi ll tasslC chlonde and dlCyanacetol1lc aCId : 

the physical umverse en dure for ever. Here, then , is the CH,CN 
source o

.
f all inspiration . The poet, the artist, the inventor, d(OR COOH 

or thc diVIne may drink from tbis inexhaustible fountain. I ) 
As tile blazing center of our solar �ystem is daily seeking CR,CN. 

This substance , as expected, proved to be a nitrile, i. e" a 
substance which by saponification with potash yields an acid , 
or rather its potash salt. The acid thus obtained is iden ti, 
cal in every respect with that obtained from lemons ; in fact, 
is really citric acid, thus establishing the formula of this 
acid as: 

III the crevicea of the rocks for seed to germinate, or in the 
fathomless oceans for leviathans to bring fortb ; so the great 
Sun of the spiritual universe is sendlllg forth his light and 
heat t o Mess with new inventions for  thc  comfort new de
lIghts for the eye, new harmonieg for the ear, and 

'
new joys 

for the hearts of his children . Not a step do we take but by 
his permission, not a mouthful of food that he does not pro-
vide, not an honr of sleep that he dles not send. 

CH,COOH 

Man, tbe crowning glory of  the universe, comes Illto the d(OH)COOH 
world more helpless than the vilest worin. Without assist- I 
ance he would soon die for lack of nourishment, whereas CH,COOH. ' 

all other forms of animal life are born into full knowledge I The synthesis of citric acid is looked upon at present as a 

�nd ahlli�,y where to seek their fnod , to know tbeir com pan- triumph of more theoretical than practical interest, because 
Ions, wInch are friends and wbu:u are eneIllies; construct citric acid can be made more cheaply from n atural sources 

A GOOD YEAR FOR STATISTICS. 

Besides being a "census year," 1880 has the doistinction of 
showing the largest foreign commercc, both in exports and 
imports, ever k n own in the h istory of  the country. TIle 
grand total for the fiscal year ended June 30 amounts to 
$1 ,503,679,489. an increase of 30 pel' cent on the foreign 
tradc of 1879, and about 81 per cent on that of ten years 
ago. The" balance of trade " in our favor. or the exccss 
of exports o ver imports, amounts to $167,908,359, although 
we have imported, as partial ptlymen t  of this balance, $75,-
891 ,391 in gold and silver coin and bullion, more than our 
coin and bull ion exports ; it  i s  probabie, however, that no 
inconsiderable proportion of the remainder has been taken 
up as the profits of carriers, a service in which American 
ships find comparatively little employment.. 

There is hardly an intelligent American but would feel' 

greater pride than is now possible were the large exports 
we are making to a more considerable extcnt of manufac
tured articles. The enormous increase in shipments has 
been made up almost exelusively of breadstuffs, cotton, and 
proyisions, while in manufactured articles our foreign trade 
for the past year has heen almost at a standstil l .  The prin
cipal explanat ion of this i� probably to be found in the 
great and sudden advanee in prices which took place last 
fall , witb the general revival of trade here, but values have 
again d ropped, in most articles, nearly to wherc they were a 
year ago, and th ose who are endeavoring to enl arge thc 
fOI'Pign market for American manufactured goods are n o w  
working under more favorable conditions t h an they have 
been at any previous time within the past twelvemonth. 
It may be interesting, however, to note that in some import
ant specialties of American manufacture the exports show 
an increase. The complete figures have not yet been col
lected from all thc custom houses for the year, but, taking 
thc last state ment of  the Treasury Department, which 
brings down the returns to May 31, we find that there has 
been a small increase in our shipments of all the following 
articles : Plows and culti vators ; railroad, passenger, and 
freight ears ; ear wheeh; stationary steam engines ; firc
arms, cannon, and gunpowder; clocks and parts of ; mathe
matical , philosophical, and optical instruments ; organs and 
melodeons ; pap�r and stationery ; printing presses and type; 
scales and balances ; wines; tin and manufactures of, and 
watches and parts of. That w e  have been able not o�h' to 
hold our own, but actually to increase our exports in

" 
all 

these special ties during a year when the home market bas 
been so disturbed, presents an outlook for the future which 
con tains much of promise. 

When, however, we turn to our imports, anel fi n d  that 
they exceed those of 1879 by 50 per cent, and that many of 
the articles whieh help to m ake up the increasc are such as 
we excel in  the manufaeture ,)f. and on which have to pay a 
high dnty, we then are presenwd witb a practical demon
stration of the cheapness of labor and capital in Europe and 
the far more favorable situation of all classes here. These 
inereased imports are of every description of staple a�d 
fancy articles, but the larger trade i s. principall y  conspieuous 
in  manufactures of cotton, flax, iron and steel, silk, and 
wool . Our own manufacturers in a ll  these li nes have had 
a full business, but, besides what 1hey have produced, we 
have been taking liberal supplies from abroad in exchange 
for our bountiful agricultural products. The circumstances 
under which this trade has been done. showing no accumu
lation of foreign indehtedness, and It liberal balance to our 
credit abroad, to be covered by gold shipments to this 
country, are more favorable to our eontinued prosperity 
than they havc ever been in any former period of excessive 
imports. ....... 

The St. Lawren('e River Tunnel. 

Surveys were begun August 9 for tbe long-talked of tun
nel under the 8t. Lawrence River at Montrcal. The l ine 
contemplated is from tIte Liverpool wharf, Montreal, to the 
Hudson Cotton Factory, at Hochelaga, The river has a 
depth of 42 feet. and the tunnel wil l  be 40 feet below the 
b ottom. The work has bcen undertaken by the South Shore 
Railway and Tunnel Company. �lr. Walter Shanly, well 
known through hiS connection with the Roosac Tunnel is 
chICf engineer. 

' 
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FIRE IN A PENNSYLVANIA COAL MINE. 

A fire which threatens  to be one of the most disastrous in 
the history of American coal min ing, broke out August 9, 
in the Keely Run Coll iery, at Shenandoah , Pa. oN 0 l ives were 
lost, and all the mules and portable machinery had been safely 
brougbt to the surface before the fi re became fully developed. 
Mine Inspector Parton and Ex-Mine Inspector Edmuuds at· 
tribute the fire to spontaneous combustion in a quantity of 
coal waste which had been dumped into a break leading into 
the mine. A breast had been worked up to the surface not 
far from the breaker, and the opening had been used as an 
economical receptacle for dirt, slate, and other mining re

fuse. The natural oxidat ion of this stuff caused an outflow 
of " white damp " into the mine,  and the efforts made to 
ventilate the mine only served to foree more air through the 
peated and inflammable matter, resulting in its general com· 
bustion and the threatened destruction of the entire mine. 

The Keely Colliery is in the mammoth vein, and its work
ings con nect w ith those of the Kohinoor Colliery and with 
those of Colliery No. 3. The situation is a critical one .  as 
the Keely Run Colliery can n ot be flooded without drowning 
others ; while if it is not flooded the fire must spread to  and 
ruin a number of very valuable properties. 

.. � . . .. 
EIJ:CTRIC LIGHT FOR MARINE USE. 

[Oontinued from first page . ]  

must be a vpry strong one ,  and concentrated to i t s  smallest 
possible dimensions, in order that the volume of air ope
rated upon may be very small . 

We give here w ith engravings of electric light apparatns 
designed by Hiram S. Maxim, M. E. , th e  electrician of the 
United States Electric Lighting Company , for projecting a 
strong parallel beam for marine and other uses. 

Fig. 1 (on this page) represents the dynamo-eleetric 
machine for producing  the electric current This ma
chine has an armature of soft iron rings, w ith the wire 
wound parallel to the axis, both plates and wires be ing so 

arranged that a free circulatio n of air through the armature 
prevents any dangerous heating, even if the machine is run 
on a short closed cireuit-a test that would soon destroy 
many of the best foreign machines. The armature is so 
built up in sections that no  current is induced in anything 
except the w ires which generate the current for use. The 
magnets are of 80ft iron bars with spaces between. 

The eommutator is large and heavy, with the seetions 
curved in a right and left hand spiral, so that no break in 
the curren t  i8 possi ble. 

The whole forms a neat and compact piece of machinery , 
admirably built  and well caleulated for the purpose i nten d
ed. It may be driven with a belt from any source of power, 
or a small high speed engine  which has been especially de
signed by the same inven tor may be applied d irectly to the 
spi ndle, thus completely obviating the annoyance and vexa
tions accompanying the . use of belts in a damp atmosphere. 

Fig. 2 represents the projeetor for throwing the light .  
It consists of  a strong brass cylindrieal 
case mounted on trunnions, so t.hat it 

moves freely in any direction. The lamp 
used in this projector is the same as de
scribed in these columns some months 
ago (Maxim's patent) . It is a foeusing 
lamp, that is, one that feeds both carbons 

in proporti<)ll to their consu mption, thus 
keeping the luminous points always i n  the 
same place. To enable the operator to 
bring the carbon points exaetly in  the 
focus  of the reflector, regulating screws 
are provided, The lamp llIay be ra i sed 
or lowered at will, or moved forward or 
baekward with equal facility. A small 
lens plaeed in the side of the reflector 
t.hrows an in verted i mage of the carbon 
points on a ground glass screen , so that 
their aetion and position may be observed 
without any danger or i nconvenience to 
the eyes of the operator. The si lvered 
reflector i s  eighteen inches in diameter, 
and in form is a perfect parabol a. 
The apparatus is h ighly finished and pre 
sents a fine appearance on the deck of a 
ship. It is inclosed so that a heavy sea 
cannot interfere with its perfect working. 
When it is  desired to cut off all light in 
the foreground, and illuminate only d is
tant objects, a long funnel-shaped bonnet 
is fastened to the front, thus remoYing all 
except the small central beam. 

Fig. 3 represents a cheaper form of 

projector, which may be used on land or 
on river steamers. It has all t.he move
ments and will produce the same resultR 

J titutifit �tUtritau. [AUGUST 28, 1 880. 
CLUTCH FOR BOW STRINGS. I and although there was not more than two feet of water 

A novel arrow holder, which holds the arrow and the I where he stood, yet the current was so strong that it would 
string while the bow is  being drawn , is shown in the annexed ' earry him down should he lose his footing. He kept splash· 
engraving. It is designed to be held in  the hand like a ing water on those who had been tickling him, and banter
pistol, and it clamps the arrow as well as the bow string, ing them to eome on after him, when suddenly he made two 
and when the string is strained to the required tensi on ,  i t  or three desperate efforts to get back, but failed. Yet he 
may he Illstantaneou �ly released by simply pulling the trig- I· said not a word, or the others might have joined hands and 

. reached for him. No one dreamed for a moment that he 
was trying to extricate himself from the  qliicksan d .  All at 

once he went down l ike a piece of lead. 1 .  

• > r.I . 

BEARD'S CLUTCH FOR BOW STRINGS. 

The next instant .Jack's dog Hero, a beautiful St. Bel' 
nard, was seen swimming toward hi8 master, while he set 
up a howl t.hat seemed to say " I'm coming. " Jaek came 
np about twenty-five yards below where he went down, and 
right in the center of a terribly swift current,  near where 
the river made a quick, sharp turn . He was almost ex
hausted when the sand broke from under h im, and,  striking 
a whirl pool, he could make little or no headway, and had 
to use all his strength to keep from being caught in 
th e suction. Hill,  a soldier, as soon as he saw the dog 
go for Jack, al so sprang in  the current, but. Hero got to  Jack 
first, just as he was going down the second time, and, tit\{.· 
ing h i m  by the hair of fbe head, brought him above water . 
Jack, who never lost his presence of mind, caught the dog 
by the back just above the hip, and the faithful Hero hrought 
him safe to shore, almost a mile below where he first went 
down. This was a narrow escape, as an offieer and five sol · 
diers went down nearly in the same place a few years ago 
and were never seen. A wagon and team of mules disap
peared in the river two years ago and have not turned up 
yet. 

An old Mexican brought Jack over from the opposite 
shore in a boat , while Hero never ceased licking his hands 
and faee until he came out of the boat. -Denver ( Gol. ) l1ri-
bune 

• f . . .. 
MECHANICAL INVENTIONS. 

Mr. Herbert Symonds,  of Detroit, Mich . ,  has patep.ted an 
improved hooded coal hod , w hich is so eonstrueted that the 
coal eannot fall off at the sides and back while being emp
t ied,  and so that they cannot have their discharge aperture 
clogged while being filled. 

An improved folding attachment for sewing machines 
has been patented hy Messrs. James S. Foley and George 
W. Comee, of WMseca, Minn. 'fhe object of the invention 

" is to fold the cloth once before it is hemmed, and i t. consists ger, and WIthout the relaxatr?n o f  the �lUscles of the ar�h- in a combination whieh cannot be clearly described without 
er's arm. The manner of  u SllIg the deVICe is shown in FIg. , . 

" . .  engraVIngs. . 
1, wlnle  the clutch IS shown on

. 
It larger Rcale III ]'Ig. 2. Y J

' 1 L l '  f St J h Q b C d h F" . :l 
C .1.l'. osep 1 ang 018, 0 . 0 ns, ue ec, ana a, as Ig. � I� a cro.ss sectIOn near the em . , patented an improvement in heel trimming machines, which ThIS I lIvent lOn was rece n tlv patented by Mr. C. M. Beard , I . t f 1 

d
' f h Id' t " h t ' . .  

of Elrov "Vis .  
•. 

I eonsI� .8 o .  nov� ovrees or 
.
0 IlIg: l� enlllg, �alsI�g, 

. '  --.-�.--.- .. ' • • .. I lowermg, centermg, and otherW ise adJustmg the trImmmg 
A Plucky and Intelligent D o g .  kn i fe, and for holding and releasing the boot or shoe ope, 

Recently it nu mber of sold iers went from Fort Craig I rated upon, and of other novel auxiliary part s. 
to the Rio G ran de for a bath. AllIong them was Captain An improved attachment for sewing machines which will 
.Jack Crawford. After bei ng ill the water about three quar· I fold down the seam immediately in front of the needle, so 

that tile basting and ironing will not be 
required, has been patented by Mr. Johann 
F. Schroeder, of Brooklyn, E. D . ,  N.  Y. 

An improved portable elevator which 
is to take the place of ladders has been pa
tented by Mr. Horace H. Barnes, of Dry
den, Mieh. It is simple and convenient, 
and it eonsists of a central post provided 
with a number of p i voted braces, and sur
rounded by a slid ing box platform provided 
with a windlass, the rope of which passes 
over suitable pulleys and is fastened to 
the centml post, so that by winding the 
rope on to the drum of the windlass the 
platform and the person on it are raised to 
any desired height, and m ay be held there 
by a pivoted brake pawl.  

A sim ple and effective double aetion 
lifting jack has been patented by Mr. 
James F. MeCormick, of Louisville, Ky. 
The inventioll consists of a hollow rack 
toothed column . in  which moves a vertical 
working bar that carries pivoted on its 
head a bifurcated lever, within  eaeh end 
of whieh lever are pivoted curved swing
ing pawls that engage alternately with the 
rack teeth of the column as the lever is 
operated, and therehy elevate the working 
bar. 

as the more expensive type, shown in li'ig. 1 . -MAXIM'S DYNAMO·ELECTRIC MACHINE. 

Mr. Charles H. Shippee, of Wickford , 
R. 1 . ,  has patented an improvemen t in car 
couplings , the object of which is to per· 
mit of  coupling the cars automatically and 
avoid danger to life and limb ; also to con · 
struct couplings so that they will couple 
w ith the �Iiller coupling and whh a com
mon link to any Ilsllal form of drawhead. 

Fig. 2. The front glass is in  strips to pre-
vent breakage, due to the intense beat evolved. 
of tbese projectors wi l l  throw a beam of light 
enough to read by, at a distance of five miles on 
night and many hundred feet in a dense fog. 

Either tel's of an hour Captain Jack started to eross toward the 
strong I other side of a sand bar, on which the water was only from 

a clear six inches  to a foot deep. Several of the others followed 

Mr. Charles Seymour, of Defianee, 0. , 
has patented an improved hub turning lathe, the object of 
which is to obtain /iI ,more rapid reduction of the hub block 
than ean be obtaiiied by the ordinary m eans ; also to dis
pense with complicated and rapidly weari ng parts, and sim
plify the meehanism for shifting the cutters. Further information m ay be obtained by addressing the 

United States Electric Lighting Company, 120 Broadway , 
New York. 

Jack , and ' they had considerable fun t ripping each other and 
rolling over in the water, whi l e  two of the boys got Jaek 
down in the shallow water and tickled him in the ribs until 
he was nearly exhausted with langhter, being very tickl ish. 

. .  _ . ., In order to get away from 'ni s tormentors Jack rolled over 
THE great Corliss engine of the Centennial Exhibition now toward the deep water on the lower edge of the bar, and 

drives the machinery of the San Francisco Mint. when he got up on h is feet he kept backing down stream, 

Mr. Albert F. Pflughaupt, Jr. , of Brooklyn, N. Y. , has 
patented an improved device for preventing the entrance of 

sewer gas into buildings. This device is so constructed as 
to operate automatically to discharge the sewage into the 
sewer. 
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A LENS WITH VARIABLE FOCUS. of doing this is represented \ in tbe engraving, which we 
The human eye has frequently been compared with the take from La Nature. 

camera obscura, and in many respects this comparison serves In a dark chamber an opaque cylindrical hood, provided 
to illustrate the formation and action of the eye ;  bu t one of with a longitudi nal slot,  is placed over a lamp in s uch a 
its most sensitive members, the crystalline lens , is so far manner that the rays of light can on ly pass through the 
superior to all instrumen ts that can be produced, that all slot , and are throwr. upon a screen of ground glass, upon 
attempts to i llustrate its nature and functions by means of which graduated lines arc drawn. Another sim ilar  screen is 
instruments h ave so far been in vain . The camera is only p laced upon a standard provided with a scale, and the variable 
adapted to clearly produce the images of objects when they lens is placed in the m iddle between the two screens. The 
are with in certain limited distances governed by the nature pressure in the variable  lens is equal to the ordinary air 
of the lens, whereas images are produced in the human p ressure. A lens of known strength which produces a 
eye with the greatest clearness , independently of distances . real image on the second screen is added to the combination . 

Tbis property is due t o  the crystallin e lens, which, under T b e n  the lens and the second screen are gradually moved 
certai n influences which we cannot examiue here, changes from the lamp, but al ways in such a manner tbat the lens is 
its form and produces greater or less deviationa in the direc- mid way between tbe screens, until an image of the figures on 
tions of the pencils oli lu m inous rays tbat enter the eye. the first screen is seen clearly on the second. 'l'h� pressure 

Dr. Cusco, who bas occupied himself very ext ensi vely of the water in the variable lens is then grad ually increased 
with ophthalmology, has in vent-
ed a lens 'with variable focus 
which beautifully sbows the ac
tion of crystalline lens. A metal 
ring of a suitable thickness is  
mounted on. the top of  a hollow 
standard , and two disks of glass 
are secured in the ring, one at 
each edge, with tight joints. 
The hollow disk thus formed is 
filled w ith water or some other 
transparent liquid, and the hol
low standard is conn ected with 
a small reservoir tbat can be oon
ven iently raised or lowered , }IS 
may be desired , 0 1'  with a rub
ber syringe bulb connected by 
means of flexible tUbing. 

The reservoir must be ad apted 
to be raised or lo,yered so as to  
permit of  varying the pressure 
of the liquid in tbe apparatus . In 
this case two rings, or double 
disks, are shown, but they are 
provided with cocks so that ei ther 
can be shu t  off from communi
cation with the rest of the appa 

ratus.  The apparatus is con-
nected with a siphon pressure 
gauge, filled with water or mer-
cury. If the pressu re gauge indicates zero tbe pressure 
in the apparatus and between the glass disks w il l be 
equal to the pressure of the exterior air, and the glass disks 
will remain plane, simply forming a refractive disk with 
two surfaces, which can not produce any variation in the 
divergence and convergence of the pencil of l ight that 
traverses it ; so that if a real image of a luminous object is 
produccd on a screen by means of another lens, and the 
above described disk 01' water lens is interposed so as to 
cause the rays of light to t raverse it ,  the clea rness of tbe 
image will not be impairl'd ; but if the pressure of the water 
in the apparatus is increased, the disk of glass will sw ell 
outward under this p ressure, and the two disks will form a 
double-convex len s, which produces an augmentation of the 
convergence o f  the rays of  light, and tbereby destroys the 
clearness o f  the image Oll the screen. The changes of th e 
pressure may be very' minute, for the instrument i, so very 
sen sitive that the least compression of the rubber bulb, which 
corresponds to 
the most feeble 
variation of the 
pressure, w ill 
p r o d u c e  a 
change of the 
focal distance. 
But the experi

ments w ith this '  
interesting in
st rumen t do not 
end here, for a 
concave lens can 
he produced in 
a similar man
ner. If the pres
sure gauge indi
cates zero, the 
rubber bulb o r  
the reservoi l' is 
lowered and con
sequently pro
duces a vacuum 
between the two 
disks, so that 
tbe pressure of 
the outer air 

DR. CUSCO'S LENS WITH VARIABLE FOCUS. 

until this lens produces a clear and exact image on tbe second 
screen . The subdivisions on the lines of tbe screens permit 
of comparing the sizes of  the images very accurately . 

NEW COUPLER. 

During the past few years attention has been prominently 
directed to the dangers attending the coupling and unconp 
ling of rail way trucks in shun t ing operations, and a good 
deal of ingenuity has been expended in devising mefins of 
diminishing this risk. The inventions which have been 
produced for this pm'pose may be broadly di vided into two 
classes ; namely, first, those in which the ordinary couplings 
are repl aced by automatic appl iances, which couple the 
trucks on the lat ter coming together ; and, second, those 
which consist of appl iances by means of which tbe ordina.ry 
coupl ings can be connected or disconnected without the 
necessity of a TUan going between the wagons for the pur
pose, As regards inventions of the  first class, they are open 

MAWLAM'S 'RAILWAY TRUCK COUPLER, '  

may, i n  thei r turn, be divided into two sub-classes, the first 
comprising appliances fixed to the wagons (and some effi
cient arrangements of this kind have been deVised) , and the 
second comprising portable appliances to be carried by the 
men engaged in shunting operations_ Mawlam's railway 
truek coupler, the illustration of which we take from Engi
nem'ing, belongs to this last-named class. It consists simply 
of a light wooden handle, baving mou nted on it an instru
ment of the form shown in Fig. 3 of the annexed engrav
ings, this instrument enabl ing an ordinary coupling link to 
be effect ively grasped . The mode of using the instrument 
will be at once unders tood from an inspection of Figs . 1 and 
2, but we may remark that many shunters prefer keeping 
the handle wholly below the buffers during the coupling 
operation instead of resting it upon the buffers, as shown in 
t h e  last mentioned figure. Mawlam's coupler has now been 
in use about two years at the Northeastern yard at Stockton-

on-Tees, England, and a shorter 
time at some other yards, and 
the testimony of the shunters 
using it is very strongly in its 
favor, both as to the rapidity and 
safety with w bich it enables the 
work to be done. 
----_. _ .. -----

NEW INVENTIONS. 

Mr. William R. Phillips, of 
Milford, Del . , has patented an 
improvement in fruit driers, 
which consists in combining w ith 

. slotted wall s slides, cleats, and 
m ovable cross bars. 

Mr. Gerhart Rauman, of Mid 
dletown, Conll . ,  bas patented a 
sp ring closer for doors , gates, and 
blinds , so constructed that it 
w ill close a door , gate, or blind 
however much or l ittle may be 
opened . 

An i mproved toy pistol bas 
been patented by Mr_ Henry S_ 
Lockwood , of South Norwalk, 
Conn. The improvement relates 
to p i stols having their barrels 
pivoted so that the breech may 
be swung upward to permit 
insertion "f a cap or cartridge_ 

The object of the invention is to dispense with the use of 
springs or catcbes for holdi ng the barrel in place, and there
by simplify and cbeapen the construction of the pistols. 

MI'. Edward P. Haff, of N ew York city , has patented a 
double crochet needle formed of a tube, into each end of 
which a crochet needle is inserted. These needles may be 
fine 01' coarse, and may be replaced by others when desired 
and are inverted in the tube when not in use. 

MI'. John McAnespey, of Ph iladelphia , Pa. , has patented 
an i mprovement in ice cream beaters, which consists in a 
n ovel construction and combination of a vertical barred 
beater and an automatic scraper for remo ving the ice cream 
from the in terior surface of the Call . 

Mr. Emil P. R!lcther, of New York city, has patented an 
improved bottle stopper especially ad apted to bottles con
tain ing sirups, bitters, and other fluids used in restaurants 

An apparatus for fill ing casks and bottles .with lager beer 
or other liquid impregnated with air or gas' under pressure , 

F I G .  2 . 

so constructed 
tha.t the pressure 
may be regu
lated as desired 
and w i t h o u t 
wasting the li
quid, has been 
patented by Mr. 
J_ C. G. Hl'lpfeJ , of 
New York city. 

A simple and 
efficien t appara
tus for extin 
guishing fi I' e s 
has been patent· 
ed by Mr. Lewis 
A. Folsom, of 
Dalton , Ga. The 
inven tion con
sists of two 
barrels or other 
vessels, set one 
within the other, 
the outer one 
containing sul-
phuric or other 
acid, and the 

presses them in-
wardly. forming a double-concave lens. Tbis Jens will 
diverge the rays of light and cause tbe images obtamed by 
another lens to appear more distant_ 

This apparatus is very w ell adapted for obtaining and 
making lenses of a certain power. Each model is special ly 
graduated according to the thickness of the gla.ss used , its 
nature, the manner in which it is secured in tbe ring , etc. , 
as all this influences the action of the pressure of the water. 

It is necessary to determine directly the focal distance 
tlJ.a.t corresponds to a certain given pressure. Th� method 

inner one car

to the objection that, however efficient they may be, they I bonate of soda �r other alkal ine. ?arbonate, and into the 
involve extensive alterations of rolling stock, and a large ' latter vessel a thIrd vessel, contammg gunpowder or other 
expenditure, which rai lway companies are li ttle disposed to explosive, is introduced, the explosive vessel having a fuse 
undertake , while, moreover, tbey also involve for their effi- 01' tube filled w itb pow.per connected with it and extending 
cient introduction something like a concerted action be- upward through the covel' of the other vessels, so that fire 
tween different railway companies and wagon owners-a ap plied to the tube or fuse will be communicated to the ex
most difficult thing to secure . Even for this latter reason plosive in the interior vessel, and cause an explosion which 
alone appliances of the second class are far more likely to will burst asunder the containing vessels, and thereby cause 

find favor. their contents to mingle , generating a sufficient volume 

These appliances of the second class ab@'I'e JlIentioned, of carbonic acid gas to extinguish the fire. 
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Mr. Gennaro Rossi, of New York, has patented a pain t generally comes into market in sticks formed by sucking the totally displaced the old sulphur match. That the latter arc 

composition for woodwork, walls,  and the bottoms'of ves- phosphorus, which has been melted under warm water, into ' somewhat cheaper causes many people to use them and 
sels, to produce a waterproof surface, and on vessels to pre- conical glass tubes, whtch are then cl osed at both ends and many factories make them. It can be suppressed only by 
vent the adherence of barnacles and grass. dipped into a cyl inder of cold wat er. The phosphorus soon law. On December 23, 1879, Switzerland passed a law for· 

Mr. William L. Gerard , of Junction City, Kan, has pat- solidifies and can be pushed out of the tubes. bidding the introduct ion and sale of matches and tapers on 
ented an improved tether, which permits of keeping the ani· Phosphorus as it comes into commerce in sticks (the yel- which the common yellow phosphorus is used. In spi te of 
mals within a l imited space without requiring a long rope low white ,  or common form) is colorless, or yellowish, and all the agitation against this law i t  has been strictly enforced. 
or strap or strong and insurmountable fences. 'fhe inven- translucent ;  at ordinary temperature it can be cut with a Germany, too, is taking action in the matter, and the Ger
tion consists in an anchor or like device attached to the knife, and exhibits a waxy luster on the cut surface. It is man Parliament of June 27 of this year proposed to cheek the 
halter strap of the animal, so that if the animal steps over insoluble in water and alcohol ; et her, ethereal , and fatty oils use of yellow phosphorus by increasing the tax thereon. 
the low fence surrounding its pasture the an chor catches on take it up in small quantity. The best solvent  for it is suI- I Badische Gewerbezeit. 
the top wire of the fence, thus holding the animal. phide of carbon ; chloride of sulphur and sulphide of phos- I [The A merican parlor match is as little known in Ger-

An improved holder for tape, braid, e tc . , has been patent- phol"Us dissolve it readily. It mel t s  at 440 C. (1110  Fah.) ,  ' many as the Swedish match is here. The parlor match 
ed by Mr. Ed \Yard P. Haff, of New York city. It is formed expanding con�iderably, and then refracts  the l ight strongly. possesses so many advantages of being convement and cer
of a U-shaped spring clamp, with a double slitted cross piece It boils at 290' C. (5540 Fah). When heated in the air but lit· . tain that our people seem willing to incur the extra danger 
and roughened or serrated shanks adapted to clasp the sides tie abov6l its melting point it burns with a very luminous I rather than inconvenience themselves by the usc of a match 
of the material. flame to phosphoric acid (anhydride) . Exposed to the air at I that will ignite only on the box, involving the inconvenience 

Messrs. Jules and Charles Schmerber, of Paterson , N.  J. , lower temperatures its also oxidizes and burns without flame for smokers of al ways carrying the prepared surface in the 
and Jules A.  Arrault, of New York city,  have patented a to phosphorous acid , which forms a luminous vapor in the pocket .  One of the chief objections to parl or matches is 
machine for grin ding and mixing plastic composit ions or ?ark, and the phosphorus gives out au alliaceous  odor ; hence i the ease with which the heads fly .off, carry ing a spark per· 

substanees, such as pyroxyline compounds or others of It must always be kept under water. 
. haps to some dark comer, where It smoulders for hours, or 

which the  solvents 01' part of the ingrerlients, heing volatile, 'Ve have already said that phosphorus is luminous in the lies innocently on the pavement until exploded by the foot 
requi

,
re work�ng in cl()i(c�l, apparatus to prevent loss of the I dark, h:nce its I1am�. �l l the last mentioned . . propcrties are : 

�f the un.suspecti�� pedestrian, who, if a lady, is in dan-
volatI le port IOns The mventors make nse of a hollow d ue to Its great affilllty for oxygen. her of havmg her skIrts set on fire thereby, -ED. ] 
cylinder for receiving the plastic material , formed with It Phosphorns belongs to the most violent poiBons, even very I • , • • .. 

steam jacket and fitted with a piston that i s to be recipro- small quantities proving fatal. Bums on the skin may i Hydraulic Pumping on the Comstock. 

cated by suitab le  power, and the cylinder is connected by result fatally if the wound is not well washed out and caused I News from the Comstock announces that the Requa shaft 
passages at its opposi te ends with thc grinding machine, so to bleed freely. Employment in phosphorus factories is . is to be supplied with hydraulic pumping apparatus, a fact 
that by the movement of the piston the material is forced highly detrimental to the health of workmen ,  but especially : which marks just as great a change in the engineering of 
back and forth, through the grinder until the operation of for those that have bad teeth. The phosphorus necrosis ' the famous lode as any which has preceded it. 
mixing and gri nding is completed. caused by its vapor produces a destruction of the jaw bone. The present system of p umping is by direct·acting com-

Messrs. William Corn wall, Sr . .  William Cornwall, Jr. , If yellow phosphorus is exposed to the action of light,  es- pound engines, u sing steam at 100 to 1 10 pounds, and a 
and Aaron Cornwal l ,  of Louisville, Ky. , hav e recently pa- pecially direct sunlight, under !Il l  circumstances and i n  all vacuum o f  2 6  or 2 7  inches. The Da vey differential valve 
tented an improved machine for mixing mat erials suitable media, it gradually turns red. This red substance is not a gear is used with the poppet valves introduced by lVIr. Pat · 
for making soap, also for mixing other plastic or pulveru- cbmpound of phosphorus ; it is nothing hut pure phosphorus, i ton , the able designer of all the new Comstock machinery, 
lent materials for other purposes. The improvement con. the so-called red phosphorus, i. e. ,  an allotropic modification and  superintendent of the northern group of mines. Steam 
sists in the construction and arrangement of the rotating of phosphoru.�. By allotropy we understand an unexplained cylinders of 32 and 64 inches diameter, and pump cylinders 
arms employed for creating currents, which move in oppo- property t hat certain elements possess of assuming different of 13, 14, and 15 inches diameter and 7 to 10 foot stroke, 
site directions, but in different parts of the materials placed conditions  with totally unlike pl"Operties. 

. 
complete this spl�ndid system of drainage. One of the 

in the mixing vessel or receptacle. Schroctter first made the observation that heat" effects the series of pumps-in fact, the one which is now doing duty 

lVIr. Hollis C. Trout, of Minneapolis, Minn. , has paten ted same change of common phosphorus into the  red that light in the Requa shaft-has a double line of pump cylinders, 14 

a receptacle for mail matter, so arranged that its interior can does. When the former, or yellow , is heated for a long time inches by 10  feet. 

be quickly and easily inspected without opening fhe covel'. in an atmosphere of carbonic acid to 2400 or 250" C. it is It is � sig� .of the  remarkable difficulties which are �re

The sides of the box are formed of wire gauze
· 
or of glass, gr-adually eon verted into the lat ter, or red. This conversion sen ted III mllllllg at the depth of 3, 000 feet, that the 1m

or glass protected by an exterior covering of wire ga\;ze or takes place far more rapidly by heating common phosphorus mense po wers 0: �his pump. should have proved unequal to 
any material that will permit a quick inspectiou of the box to 300" C. i n  closed iron vesseis ; no increase or decrease of the task of draIlllng the mme, and tanks have lately been 

through t he sides. The box is intended principal ly fol' the weight takes place. 'fhe substance thus obtained has the r�lllnin� that raised the water to the surface, while the pump
. 

use of residences and stores as a receptacle for newspapers, followillg properties : l r fted It only from the 2,400 level to the Sutr� tunnel, 800 

but it m ay also be used as a receptacle for other mail mat- Red phosphorus does not change in the air, hence it is feet above. Together, the two modes of dralllage are re-

tel' non-luminous ; it is in80l�"ble in sulphide of carbon ; if per · ported to have raised 2, 000,000 gallons, or 8,000 tons, of • _ __ .� u _ _  .. , • • • fectly free from common phosphorus it is not poisonous. In water daily, a quantity which is probably exaggerated, 
its tendency to chemical union it is far behind the other kind ; Even with this extraction of water, the work of the mine 

YELLOW AND RED PHOSPHORUS IN THE MANUFACTURE .ruhbed with oxidizing substances it takes fire only at high has been seriously impeded by the fear of flooding. It is 
OF MATCHES, temperature ; except with chlorate of potash it explodes easily true that the Requa shaft is now handling that remarkably 

BY DR. E. EICHLER. 
Phosphorus is an element ,  that is to say , a simple chemi

cal substance. 'fhe ease with which it ignites and the fact 
of its shining in the dark \to which it owes its name, from the 
Greek words signifying " light bearer "), have made it at all 
times an object of general interest. Uncombined phosphorus 
does not occnr in naturc , its chemical properties rendering it 
impossible for it to remain in a free state during the forma
tion of the sol id  crust of the earth.  I t s  occurrence is 
limited to compounds of  its acid , , . phosphoric acid, " w ith 
alkalies, especially with l imp.  Apatite, which occurs in the 
oldest formations, is chiefly composed of phosphate of l ime ; 
then, too, there is wavell ite, a hydrous phosphate of  
alumina, and pyromorph i t e  or phm,phate of lead. 

In 1669, Brand, of Hamburg, accidental ly discovered phos
phorus while experiment ing with urine, and Kllnkel first 
described a method for its preparation from the same mate
rial . Until the middle of t h e  last century urine wa.3.the only 
source of making phosphorus ; henee it eould be pre
pared only in small quantities, which made it very expen
sive. In 1737 Hellot obtained from 3 oxllOfl (about 700 1itt'rs) 
only 1 ounce of phosphorus, which w as then worth 10 ducats 
in England and 16 in AmRl(crdam. 

In the second half of the  last cen tury Scheele discovered 
that bones con sist for the g " eatest part of phosphate of l ime, 
and thus opened an abuudant source for pho,;phorus, which 
is st ill in use to-day. In recent times, too, important beds 
of phosphate of lime have been d isc(wPJ'ed . 

Since phosphorus has foun d  much technic:al use it is pre· 
pared on a large seale in  chemical works. In its manufac
ture either bone-ash or the nat u ral phosphate of l ime from 
the mineral kingdom is employed. Its preparat ion de
pends on the reduction of phosphoric acid by means of  coal 
at a white heat. The neutral phosphates furnished by nature 
cannot be directly employed , since only the acid phos
phates are reducible by carbon .  T o  obtain such a reducible 
acid phosphate the ordinary phosphate is covered with dilute 
sulphuric acid and warmeil . The sulphuric acid deprives 
the phosphoric acid o f  two-thirds of its lime, forming with 
it an almost iJ<soluble sulphate of lime (gypsum), while the 
acid phosphate formed goes into solution and can be sepa· 
rated from the gypsum by decanti ng and pressing. The so
lution is concentrated in leaden vessels, and then mixed with 
pulverized wood charcoal and heated in clay retorts, at first 
gently, thcn to a strong red heat. These retorts are connected 
with earthen receivers containing water, in which the gaseous 
phosphorus is condensed and collected under water. The 
crude product thus obtained is still very impure, and is puri · 
fled by repeated distillation in iron retorts. Phosphorus 

and with  violence. Heated in carbonic acid at ordinary persistent " water bonanza " that flooded the t:!avage so 
pressnre to 26 1 u C. , it is reconverted into ordinary phos· ' I long. 
phol"\ls ; n ear this temperature it igr:i.tes by access of air. At these great depths it has been found extremely trou-

Red phosphorus is now made in  large quantities by con- I blesome to maintain the ponderous spear rods which the old 
tinued heating of the yellow phosphorus. To obtain it per- system of pumping required. They are made of Oregon 
fectly pure the uneon verted yellow phosphorus is dissolved pine, in sections 80 feet long, and usually 14 x 14 i nches in 
out with sulph ide of carbon, which leaves the red form un- section ; but with all their strength, they have broken re
effected . peatedly in the Comstock mines. Especially when the 

Both modifications find their chief use in  match making, water is most abundant, and in  those up-cast mines where 
The yellow is used in common matches, the red in so-called labor is most severe in the shaft, Me the breaks l ikely to 
Swedish (or safety) matches. occur. 

In the fflTmer case the phosphorus is on the head of the Hydraulic pumping has been proposed for years as a 
match, whieh ignites by rubbing it on any rough surface, remedy for these difficulties, and we are glad to see that the 
the slight heat thus generated being sufficient to ignite the step of introducing it is to be taken at last. The details of 
phosphorus. As conveyance to  cany the flame to  the wood the scheme have not reached us ; but it is reported that the 
they generally use sulphur, which is applied to the wood new pumps will  be much more powerful than the old. In 
beneath the  phosphorus. any event ,  it is probable that it will he m ore effective in the 

In the second case the match heads contain no phosphorus, peculiar circumstances of the Comstock than the present 
but substances that readily yield oxygen and favor combus- system. The new apparatus will be ready, it  is said, before 
lion (chlorate ahd chromate of potash with sulphide of anti- the end of the year. -Eng. and Min. Jou1'nal. 
llIony). These matches do not ignite on every surface, but • , • • .. 
only on such as are covered with red phosphorus. Iron Tops not a Protection Cor Oil Tanks. 

Against ordinary matches the very justifiable charge can To tlte Editor oj the Scientijic American: 
be made that they are very hazardous as regards fire, and In your paper of July 17, is an article written by D. B. 
that the mass is highly poisonous. Even the health of ope- Mason, of Pittsburg, Pa., in which he states the remedy for 
rat ives:employed in their manufacture is injured ;  the strictest protecting oil tanks from being struck by lightning has long 
precaution of excluding all workmen with defective teeth is since been solved-the  use of iron tops instead of wood
but l ittle use ; in all match factories there are frequent cases and adds there has never been a tank of oil with iron top 
of phosphorus necrosis, often attended with fatal results. burned by lightning. This was believed to be true until 
Besides, how many children have been poisoned by phosphorus this season .  �fr. M. is sadly mistaken.  Therc were three 
matches ? Then there lire cases where pieces of burning oil tanks in this vicinity (all iron tops) s t ruck by lightning 
phosphorus fly from a match head and calIse dangerous or and burned, as well as others ill other sections of the oil re
fatal burns. gions. ·We would be only too glad to learn of some method 

To show the amount of damage done in the last ten yea;'s other than the old theory by which we could protect our 
by the careless use of phosphorus matches we give the esti- property from lightning, as that  has been demonHtrated be
mate made by the Ohemiker Zeitung, that in the years 1862 yond a daubt to be a fail ure. We want information on the 
to 1871 in�lusive, ill  Germany alone, the damages paid by subject. J. C. ]H. 
public i nsuranee compan ies for i njury done to buildings Bradford, Pa. , August 5, 1880. 
through carelessness with matches lImounted to $2, 120,000. G , • , .. 
Add to this damages to flIrnit ure and to uninsured build- Mr. Daniel C, Beard tells us of a remarkable feat in gas-
ings the probable snm of $2,250, 000, we have for the grand tronomy performed by the huge batrachiau whose portrait 
total of damage from carelcss use of ph osphorus matches in we presented to our readers some time since. Then his  
ten years $4,370,000. tidbit was a CO lll m0n mouse, but now hi s  epicurean t.aste is 

None of these evils and 'dangers accompany the use of so- to be satisfied only with alligators, not of the largest size to 
called Swedish matches (invented by Prof. Boett,ger in 1848), be sure, but alligators neverthelc�s. lVIr. Beard placed an 
since they are lIOt poisonous and only ignite on prepared all igator 11 ;!4  inches long in the aquarium occupied by the 
snl"faces. (They ignite when ruhbed on smooth Jlorcelain or bull  frog. After a brief bat tic-the bull  frog being the 
glazed paper.-1'rans. ) Although the use of these is already victor-the process of swallowing the vanquished bega" , 
very large (in Germany), they are still very far from having and in due course the alligator passed from view . 
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A SUBSTITUTE FOR THE CRANK. and would probably resent the insinuation that a residence MISCELLANEOUS INVENT IONS. 

The engraving shows a device recently patented by Mr. there is less conducive to longevity than one in New York. Mr. Mark L. Mount,  of Pearsall 's, N. Y., has paten ted an 
Samuel W. Hanson, of West Union ,  West Vi rginia, i ntended But here are the best and ' freshest figures we have at hand, , improved matched hook, made of two parts, one of which 
to replace the crank in steam engines' and other mach inery and they tend to confirm that impression. Going well South ' carries a square stemmed pivoted button and locking 
where the crank is now llsed . On the  end of the shaft, in we come upon statistics exhibiting even a more favorable spriugs, the other part being sl otted to pass the head at 
the place usually occupied by the  crank, there is a heart cam, contrast for New York. The death rate of the District  of the button . 
B, across the face of which, and at right angles with the Columbia for the period mentioned was 29 '4 ; Norfolk, Va. , I A simple and con venient machine for cutting potatoes 
shaft, a bar, A, slides in su itable guides. The bar carries a 29 ' 4 ;  Charleston, S. C., 32 ; Savan nah, Ga. , 3 1 '4 ;  Augusta . .  and otber vegetables into uniform slices and strips has been 
l!'ver, C, whose pivot is parallel to the main shaft and in the Ga. , 29 ; Selma, Ala. , 44 '2 ; New Orleans, La. , 37 '2 ; Bro w ns- ' patented by Mr. Jessup Whitehead, of  Leadville, Col . 
same horizontal plane. This lever has at each end a friction ville, Texas, 28 '4 ; Nashvil1e, Tenn . , 32 '4 ; Clarksville, Tenn. , A n  improved adjustable attachment for carriages, w h ich 
roller which rolls on the peri pbery of the heart cam , and 43 '4. A beated term in tliose cities, such as i s  scourging fu rnislies a good support for baggage, has been patented by 
from one side of the lever projects an arm which is connected the Northern and Eastern States at the present time, would Emma J. Osborne, of Anderson Court House, S . C. The 
by a rod, D, witb a pin working in  a slot in bar, A. A slide, probably raise these percentages. New York need not fear invention consists in a frame or platform . pivoted at its 
E .  on  the bar, A,  i s  provided with two pins projecting to chiLilenge comparison with foreign c i t ies. She is tbe outer end between two arms, the ' inner ends of which are 
downward on OP i)o�ite sides of the pin connected witb tbe heal thiest of all tbe crowded centers of population from I pivoted between two arms connected by a transverse rod 
rod , D.  The slide, E, is connected with a hand lever, by whicb we have tbe tabulated returns, except London. The and having tbe upper ends curved so as to form hooks, by 
wbich it may be moved lengthwise on tbe bar, A. British metropolis reported a death rate of 18 '5. But in I means of whicli they are hooked on to the spring bar of the 

The bar, A, is conn ected with the piston rod of a steam Berlin it was 26 '6 ;  Bamburg, 25 '4 ; Vienna, 25 '8 ; Buda- ' vebicle. . 
cylinder or any other prime motor eithcr d i rectly or by means I Pestb, 41 '1 ; Copenbagen, 25 '8 ; Stockholm, 35'9 ; Geneva, I Mr. Daniel F. Hallahan, of Philadelpbia, Pa. , has patented 
of a lever. Tbe bar being reciproc<lted a machine for trimming and burnishing 
exerts a pressure on the periphery of the  the  edges o f  sales of boots and  sboes. It 
cam though tbe medium of tbe lever,  consists of two spiders o f  equal diamelet1.f 
C, and its rollers. It will be noticed that and having an equal number of arms that 
one end of the level', C, is below t he cen .. are fixed upon a shank or shaft between 
ter l ine of the bar, A, while tbe other  en el two circular d isks or guides, whicb guides 
is above. This arrangement insures the are of slightly greater diameters than tbe 
rotati{lll of tbe cam in onc direction, and spiders, together with the cutt ers or bur-
to reverse the motion of the cam all that nishers that the spiders carry on the -ends 
is required is to reverse the position of of their arms ; and it further consists of 
the lever, C, by movin g  the slide, E. tangential cutters or burnishers (the cut-

The inventor claims t.hat t he cam has no  ters and burnishers being interchangeable) 
dead points,  that the power and motion adjust ably fixed upon tbe ends of the spi-
are equal throughout the stroke, and that  del' arms by means of screws that pass 
for this reason a flywlieel is unnecessary. throngh slots in said arms, tbe spiders be-
He also stat es that he gains a great deal of  ing so arranged that the cutters or bur-
power over the cranl" that i t  wi ll run nisbers on the one fit into or opposite the 
either very slowly or w ith any desired ve- inters paces between tbe cutters or bur-
locity, t bat i t  is capable of witbstanding HANSON 'S SUBSTITUTE FOR CRANKS. nishers upon the other, and so that while 
jars or shocks it  is l ikely to receive, and one of the spiders remains fixed the other 
is not liable to get out of repair. F urther information in 25 ; Amst erd am, 28 '5 ;  Rotterdam, 29 ' 8 ;  Cadiz, 32 '9 ; Havana, may be approacbed or withdrawn from it, whereby tbe de
relation to tbe invention may b3 obtaind by addressing 4il '5 ; Shanghai (tbe foreign settlement), 104'4 ;  and Kobe vice may be adjusted and applied to soles of any t hickness. 
the !nventor as above. (Japan), 34 '9. In Liverpool the rate was 23 '4, close ly ap- An improvement it� extension settee tables has been pal-

• �. I • proximating that of New York, lind in tbe other l arge Eng- ented by Mr. Morgan Gossett, of Russellville, Ohio. The 
Tobacco Sowke Pro ducts. 

! ish towns it waH hut. slightly less . These figures are fairly invention consists of a table baving stationary legs and a 
tIle taken from the official d;lta, and their accuracy cannot be movable leg and a pivoted extension t op that can be boriMM.. Le Bon and Noel presented, t h e  other day ,  in 

impeacbed. They make out New York, if not  exa'ctly a zontally or vertical ly adjusted ,  as may. be desired, b.y a l<'reneh Academy, three flasks containing the following pro-
grand sanitariulIl ,  yet a place where one's .chances of bealth novel arrangement of devices, while between the legs seats. ducts extracted from tobacco smoke : 1. Prussic acid ; 2. 

A n  alkaloid of agreeable odor, but dangerous to breathe and are good enough to warrant the selection of this city as a are arranged. 

as poisonous as nicotin e ;  3. Aromatic principles still unde· reasonably safe resort for the summer months-in fact, a A car for transporting live stock by railway has been pa-
good watering place. So it is reg'arded by tbe tbousands of tented by Mr. Francis Rieber, of Callicoon Depot, N. Y. It termined, but contributing, with tbe alkalo id mentioned, to 
Cubans and South Americans who come bere to pass the bot consists in novel details of construction and arrangement of give tobacco smoke its perfume. The alkalo id in question 
w('ather. For this comparatively salubrious state of tbings stalls, feed racks, water troughs, hay lofts, and water t anks, is thought to be identical with a compound -colIidine -the 
we have to tbank our natural environ ments of ocean and and devices connected therewitb, whereby provision is made existence of whicb has been ob.'Ierved in  distillation of va-
rivet's, owing little to  the city authorities. If  they would for securing the comfort and preserving the health of the rions organic  substances, but whose physiological and toxi-
keep the streets clean and suppress some of tbe still flourisb- animals occupying tbe car. 

cal properties have been overlooked.  d ing nuisances so prejudicial to tbe public healtb, they caul Messrs. Jacob A. Swinehart and Lafayette Jourdan, of 
4 • • • • u __ _ • _ _ �__ 

reduce the death rate still further and make New York ill" Rushville , Ohio,  have patented an improved drag sawing 
IMPROVED BOOK-RACK. contestably the healthiest of tbe great cities of the w orld.- machine, wbich consi sts of a '  beam or bencb supported at 

A novel book-rack which can be readily changed into a New York Journal of Commerce. the rear by legs and in front by a guide block, wbich rests 
book-rest is sbown in the engraving. It is designed more .. I • , .. on the log to be cnt. Two level's are pivoted in and ex-
particularly for application to chUl'cb pews, but there are llIeasurlng tile Velocity of I, 'ght. tended downward through mortises in tbe beam, and arc 
numerous other uses to  wbich it may be applied with ad- Professor Newcomb .i�  engaged at Fort W hipple experi- connected at their lower ends by a pitman, and to the for-
vantage . , men ting with the velocity of ligbt. The distinctive feature w ard one of tbese levers is pivoted tbe saw shank, the saw 

Fig. 1 is a perspective view show ing the device wben used of his method is a four-sided revol ving mirror erected upon extending forward and through a cut in tbe guide block. 
as a book-rack, and Fig. 2 is a vertical �ntns \'erse secti on I iron pillars. The mirror rev olves at from one hundred and The curative properties of an electric current may he 
showing the device in use as a book- adapted to the treatment of differ· 
rest .  Tbe front of tbe rack is piv- ent diseases by taking adVantage o f  
oted a t  the ends so  that i t  may be its different qnalities as developed 
readi ly arranged either as a book- 1!if.(.2. under varying conditions. Tbe cnr-
rack or book-rest. J rent may have great intensity and 

On the inner surfaces of each end little quantity, or it  may have great 
piece there is a latGb whicb is quantity and li ttle intenSity. It 
adapted to hol d !,he front of tbe rack may be continuous or in termittent, 
securely in either of  its positions. or it may be m ade to altel'll ate, so 
Ordinari ly t.he front of tbe rack is  that electri cal i mpulses of differe n t  
i n  the position sbown in Fig. 1 .  name will rapidly succeed each 
but i t  may be instan tly cbanged to other. There are two methods of 
serve as a book-rest by raisin .� generating elec trical currents for 
th'l latcbes at tbe ends and turning curative pu rposes-one by cbem ical 
tbe front of tbe rack on its p.ivots means, as in the various forms of 
and bringing tbe latches against the battery, tbe otber by the d irect con-
upper edge of  the front piecE'. version of mechanical en ergy into 
The ends of tbe movable piece are electrical energy, as in tbe magneto-
rendered noiseless by rubber wasb- MURPHY'S BOOK-RACK AND BOOK-REST. electric machine. Magneto-electric 
ers. The rack is neatly made in machines have not generally been 
suitable designs and of suitable wood to matcb its surround- fifty to two hnndred and fifty revolu tions a �econd. The considered as efficient for c�lJ'ati ve purposes as batteries, on 
ings, and it is readily secured in its place by two ornamental light reflected from an ordinary mirror ' outside is forced account of tbe difficulty experienced in constructing a ma
Bcrews. It may be made in different lengtbs and widths to t h rough a tube wbich strikes the revolving mirror and is chine capable  of yielding the different qualities of current 
suit the different  uses to whicb it is applied. reflected across the Potomac River, a distance of two  m iles, required for the treatment of different subjects. Mr. Thomas 

Further informat ion in regard to tbis invention may be ob ·  w here it strikes a mirror on Observatory Hill . It is re flected W. Livingston, of Ainsworth, Iowa, has iriven ted a magneto
tained by addressing the patentee, Mr. James Murphy, of back again , and the  point upon w h ich it st.ri kes is noted electric macbine capable of yielding curren t s  varyi ng in 
San Antonio, Texas. by a telescope attached to a graduated scale. By this means tlieir cbaracter, so that its range of application will be wider 

• I • , • the exact time is easily secured, and arrangements are lwing than tbat of batteries, wbile it is m ore compact, more man-
Ne", York City as a Summer Reso rt. made by whieb the velocity can be noted at  much greater ageable, more easily adjusted, and operated by eitber skilled 

Compared witb other cities which furnish tables of mor- distance. The new sta t ion wi l l  be near tbe Government In- or unskilled persons. 
ta1ity, New York may claim a condition of public health sane Asylu1l1. - WaBhington Stttl'. 
better than the average. In the latest publisbed returns for _ .......... ,"" ....... , ...... _------
June the weekly statement for New York represents an DANGERS OF ELEvA'rED RAJLWAys. -In this city recently, 
annual death rate of 2 3 ' 5  per 1 , 000 inhabitants. But  in Con- on the Metropolit an Road, a locomotive arid an empty pas
COI'd, N. H. , it was 26 ; in New Bed ford , Mass. , 34'7 ; Marble - senger car were. by some stupidity of the 4ain men. backed 
head, Mass. , 27'S ; Sing Sing, N. Y ,  62 '6 ; Plain field ,  N. J ,  off t h e  .track and fell into tbe street twenty feet below .  
26 ; Wilmington , Del. , 26 '6 ; Baltil1lon�, Md" 25 7 ;  Ci ncinnat i ,  Fortu nately no  passengers :.vere on  board, the engineer and 
Obio, 24'7. These are localities generally deemed healthy, brakemen escaped, and no IJerson was hurt, 

.. I . ,  .. 
VERY promising results a re obtained with the eight-inch 

chambered rifle , conV'erted from tbe :lId-fashioned ten-incb 
smooth bore, in the tests at Sandy Hook. The new gun 
hears a cbarge of 55 pounds of powder, carries a sbot weigb
ing 1 80 pounds, and penetrates 10 inches of iron at 1 , 000 

yards. Originally, as a smooth bore, it was tired witb 16 
pounds of powder and carried a shot weighing 1 20 pounds. 
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NEW AIR GUN. I wheeler was considered, on account of slowness, unfit for THE GLYCERINE BAROMETER. 

The engraving shows a very sim ple and effective air gun ! the river traffic, but the rapid strides in its perfection which The marked influence of the va.riat ions in the pressure of 
recently patented by Mr. A. G. Hyde, of this city. It is I have been made on the Ohio in recent years have placed it the atmosphere upon the disengagement of carbureted gases 
constructed so : almost beside its rival side-wheeler in poi nt of speed. The in coal mines, has led the Engl ish engineers to  devise a new 
that the all' may 1. � .  i exterior appearance o f  these boats is strikingly graceful , barometer that w ill not only indicate the most m inute varia-
be compressed to I the long unbroken lines from stem to stern, together with tion of atmo-
a high pressure, their very slight sheer, giving them great beauty. The boil- spheric pressure, 
and its entire ers are located on the  main deck, about one third the boat's but will indicate 
volume released i length from the bow. The wheel is never housed, but remains it so plainly that 
at each shot. I open . The engine room aft occupies but a small space, and miners and oth-

In a cavity in ! the remainder of the deck room is devoted to freight. The ers  not expe-
the breech of the I cabin is on the upper deck , and on all of the boats in the rienced in mak-
barrel, there is a passenger car�ying trades is complete aud elegant in every ing barometric 
tube of the same respect. The officers' cabin occupies the hurrican e deck. observations can 
caliber as the Th e  saloon extends nearly the entire length of the boat, and readily detect 
harrel, clo�ed at on many steamers is palatial in its appointments. the variations. 
its rear end. and The desideratum, of course, in all steam vessels is economy Among the in-
provided with a of power. In Western steamboats the very extreme of light struments of this 
pin for prevent- draught is necessary. The h ulls must be flat bottomed , and I class one of the 
ing the back- built as lightly as practicable with the requisite strength for most interesting 
ward movement large cargo carrying. The machinery must be as light a.s is the large water 
of the ball. This can be made, and for this  reason the simple, high pressure, barometer con· 
t u b  e is pro- horizon tal , lever engine has been foun-cf to meet the require· structed for the 
vided with a ments better than any other. Tbe long return -flue boilers, Roya l Society by 
handle by which which, on all boats of late build, are made of steel of the Prof. Daniell, in 
it may be turned, highest tensile strength, are better ad apted for several rea- 1830, w h i c h , 
and which pro- sons to these boats on account of mud , etc . Besides, their however, w a s  
jects through a shape distributes their weight over a larger area. There is no  160 not a su ccess, as 
s l o t  i n  t h e doubt tbat, for the we ight of machinery used, the improved \� the effects of the 
breech. There boats of the._Ohio and Mississippi rivers develop a greater pressure were 
are two holes in power and speed than any other class of steam vessels. annulled by the 
the tube, one for Atnong the remarkable specimens of the st ern -wheeler on effect of the 
receiving t h e the Ohio may be mentioned the Pittsburg, build at C incin- temperature up-
bal l ,  which is nati in 1879. Her hull me:;sures 25'� feet in length, 39 feet on the vapor 
d I' 0 P P e d i u beam, 6 feet bold . She has three steel boilers , 70, 000 lb. found.in the Tor-
through an open- tensile strength , 47 incbes diameter, 28 feet long, 6 flues . l' i c e  1 1  i it n va-
i ng in the top of Engines, 21 inches d iameter , 7 feet stroke, working a wheel cuum. 
tbe barrel, an d 21 feet diameter, 28 feet face. With fuel on board and steam Mr. B. Jordan , 
the other for up tbis boat draws only 24 inches water, and will carry 1, 000 a member of the 
communicati n g tons. She is one of the fastest steamers on the river. Tbe office of the En-
with the air large Golden ' City, plying between Cincinnati and New 0 1'- glish mining ar-
chamber, located leans, is 276 feet long, 40 feet beam, 7 feet hold, and carries chives, has spent 
below the bar- 1 , 600 tons. The · steamer Buckeye State, of tbe Upper seyeral years in 
reI. The holes Ohio, is 240 feet long, and can carry a large cargo on 4 feet studying the dif-
in the tube are water. ferent liquids 
a rranged rela- These boats are complete with all the modern appliances that might pos-
tively to each of sleam stages, capstans, windlasses, headligh ts, etc. The sibly be applica-
other, so that electric light has been appl ied with great success to several ble in construct-
when one is open steamers during this year. ing an accurate 
the other will be • • • I .. and highly sen-
closed . They Had all Had It ! sitive barometp.r, 

Tbe air cham- A health officer writes to a Canadian medical j ournal as and finally found 
ber contains a �follows : " In�pected a house in the country at the request of that glycerine 
valve whicb is t�e attending physician , as the general health of tb e family produced t h e  
pressed again st had been bad for a long tim e, they having . suffered from a best results. A 
a packing at the class of complaints that would indicate bad drainage , etc. glycerine baro-
end of the air Found under the floor a wooden drain with rotten cover, meter construct-
reservoir, an d is and soil saturated with se w age ; trap on water-closet non- ed by Mr. Jor-
held in place by effective ; water· closet foul ; situation very bad ; \-en t ilation dan , 1870, is s till 
a dog, which, in so arranged as to poison the room above it, a sleeping apart- in use. The gly-
turn, is retained ment occupied by a young man suffering for a long time cerine, which is 
by the trigger. from general ill health . No trap. on kitcben sink : water 

THE GLYCERINE BAROMETER AT very pure, is ma-
Tbe air-condens- supply , cistern connected directly w ith the se wer without 

THE KEW OBSERVATORY. nufactured by NOVEL AIR GUN. ing pump pro- traps in the overflow pipe . On my reporting the latter fact Price & Co., and has a specific gravity of 1 '26, and on ac-
jects into the air reservoir, and is provided with a single to the famil 

.. 
y, .

. 
and expressing my .surpri�e that they had not I cou�t of its �ig. h po:nt of ebulli tion the vapors h.

ave �o per
valve at its inner end , which preven ts the air from re-en ter- all had typhOId fever, they exclaImed III chorus, ' Oh,  we ceptlble tenSIon at the ordinary temperature, and It wIll only 
ing th.e barrel after hav ing been compressed . The air en ters have all had it ! ' ' '  � congeal at a very low temperature. The height of a column 
the compressing pump . 

of glycerine is 26 feet 9 
through a small aperture inches, and a variat ion of 
near its outer end. No 1 -16th of an inch of  m er-
valve is placed here, as cury corresponds to a va-
communication between riaJ;ion 'of about 1 inch in 
the extern'll air and the the column of glycerine . 
space below the piston is As glycerine is very apt 
shut off after the latter to absorb the m oi sture of 
has moved inward a short 
distance. The piston rod 

of the air compressor is 
provided with a ball 
handle at the outer end . 

The arrangement of the 
barrel and air reservoir 
may be clearly seen in 
Fig. 2. 

When it is desired to 
use the gun it  is only 
ne�essary to move the 
pump piston out an d in a 
few times, when sufficient 
air will be compressed to 
project the ball with great 
force. 

• 
. THE STEAMER PITTS

BURG. 

The light draught stern
wheel steamer, now the 
predominant type used on 
the Ohio and MIssissippi 
rivers and their tributa
ries, is pecul Iar in many 
respects to the West. In 
former years the stern- THE LIGHT DRAUGHT STEAXER PI'l'TSBURG. 

the air, it is covered with 
a th in layer of prepared 
thickened petroleum in 
the cistern of the baro
meter. Mr. Jordan has 
constructed barometers for 
the South Ken sington 
and Jermyn Street M.u · 
seums ; both have given 
perfect satisfaction , and to 
show the scientific value 
of the instrument the 
Royal Society has built 
on e at the Kew Observa
tory . .  

This instrumen t i s  shown 
in the annexed engraving, 
'and consists of a cyl mdn
cal cistern of tInned cop
per, about six J nches high 
and ten inches in diame
ter, provided with a screw 

. cover or cap, having a 
small opening leading into 
a recess con taining cotton 
to  act as filter an d  keep 
out the d ust . The large 
barometric tube is made of 
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ordinary gas pipe, about tbree quarters of an inch in 

: 
ions of Robertson, rushed to the forward part of the boat. I i ng from all quarters. Their shipment last year, as given in 

diameter, and is rigidly attached to the cylindrical cistern Morris had been sitting on the stern seat, an d narrowly the Raleigh News, amou nted to 1,800,000 pounds. The col
or cup. The upper end of this tube fi t s  into a piece of escaped tbe bite of the infuriated fisb. Robertson tore up lectors are largely Cherokees. 
bronze, into which a glass tube, three quarters of au inch in one of the seats, with which the little craft was fitted, and .. . . , • 
diameter and about four feet high, is securely cemented. used it effectively on the hard black snouts of m o re than N eW' Polarizing Prism. Tbis tuhe terminates in a cup inclosing a rubber packing. one of the sharks. The breeze filled the sails and carried M. ; Crova commends, for photometric · purposes, in the Grad uated scales provided with indicators are placed at each the boat steadily through the danger. Not until Bay Cliff Journal de Physique, i\l. Prazmowski 's polarizer, which is a side of the glass tube, the one on the left side indicating the was reached did the boat get clear of its pursuers. Nicol, with faces n ormal to the axis of a p rism, the two inches and tenths of inches, and the right-hand scale shows .. , • • •  

P 1 F I] 1 C I d 
halves

.
of which are joined with linseed oil. lt requires large the equivalent measure of a corresponding column of mer- a m oss s Il ,0 ora o. . . . . . pIeces of spar, and the JOlllmg is long and difficul t,  but there cury, The scales are attached to an oaken plank, which is Mr. E. Johnson, t be exprcssman, brought mto the Gazette I re "ever I d a t Th th I f ' l ( l'k C d . . " a 0 a a v n ages. us e ayer o 01 un 1 e ana ,a fastened to th e  wall of one of the upper stories of tbe obser- office recently some very mterestmg fOSSIls, whICh he had bals In)
'
causes h dl l '  f l ' ht 't  ' d  1 485 b ' d d . d '  d' d I . .C . . " I 

a c ar y any oss 0 Ig ; 1 S III ex, ' , emg vatory, an the large tube passes own to a room sI tuate Just Iscovere . n speakmg of hIS dIscovery he saId : A l I t th t d '  . d f th l '  d . near y equa 0 e ex raor marv m ex 0 spar, e po anze twenty-six feet nine inches lower. The glycerine in the ba- year ago my son reported that he had found upon the bluffs field Cs I '  ' t  d ' d ' . N' I' h Ih t I • • • • 1 Iml e @n one SI e, as m ICO s, w ere e to ,a reo romeler is colored with aniline red. Before putti ng the gly- northeast of the town a petnl1ed fish tal l ,  but embedded in too ' fi t' "" lh d'  b d b  d b . , . ec IOn »" e or mary ray commences, y a re an ; ut cerine in the tube it is boiled at a temp erature of about 1800 large a rock for hIm to carry. He has often urged me to go th d l '  " t d '  t t t l  
. 

fi t' f h " .  , e secon 1 1m , correspon mg ,0 0 a re ec IOn 0 t e ex-to expel the air and to make it purer. The air is exhausted WIth hIm and get It. I finally went, and to my astolllshment t d " , th t f th fi Id f . .  th . , . raor m ary ray, IS rown ou 0 e e 0 VISIOn ; e from the barometric tube by means of an air pump. Regular found that he had dIscovered a very fi n e  ImpressIOn of a I I f ' I  I '  d fi I d ' th . d Th . angu ar va ue 0 • le po anze e IS us mcrease . e observations are made with the instrument at the Kew Ob- palm leaf, and I soon found three other perfectly prmted , I' fi Id th I t' f th l i d 
W 

. . mcrease 0 e , e angu ar separa IOn 0 e on y co ore servatory under the surveillance of Mr. hipple, who con- leaves of the same val'lety. The leaves were of enormous b d d tb d'  t' f ' t h I t th . , . . . . , . an , an , e  Irec IOn 0 1 S ases, norma 0 e aXIS, are siders the apparatus to be a scientific instrument of th e SIze, the nbs dlvergmg from the baBe Just lIke. pal m fans, I ' t ' t 1 . t d . t . . . qua I Ie8 0 )e apprecIa ·c In cer am cases. 
greatest precision. but upon a very m uch larger scale. The �"hmated size o f  

- .----- .. . . , - .----.----- one leaf, calculatf'd from reliable data furnished by the ratio 
TAGUAN FLYING SQUIRREL, of divergence, is found to be eight feet long by six feet 

The beauti ful and active group of animals of w b ich the wide. " Mr. ,Johnson also found several sections of palm tree 
Engl ish squirrel is so familiar an example, are found in trunks, one of which he brought to the Ch{zetie office, to
almost every portion of the globe, 
and, with one or two exceptions, 
live almost exclusively among the 
branches of trees. In order to en
able them to maintain a firm clasp 
upon the branches and bark, they 
are furnished with long, finger
like toes upon the fore-feet, which 
are a rmed with sharp curved 
claws. 

In the fiyin g squirrels, of which 
the tag-uan is a good example, the 
skin of the flanks is modificd in a 
method similar to that which has 
already been n oticed i n  the petaur
ists of Australia and the coljlgo of 
Java. 

This skin is so larg'cly de·  
veloped, that when th e animal is  
�itting at its ease, its  paws but just 
appear from under the soft folds of 
the delicate and fur-clad mem-
hrane. 

When the creature intends to make 
one of its marvel ous leaps, it 
stretches all its four l imbs to their 
fullest extent, and is upborn e 
through the air on the parachute
like expanswn which e xte n d s  along 
its sides. This animal is a nati ve of 
India, where it is tolerably com
mon . 

lt is rather a large species, as its 
total length is nearly three feet, the 
tail occupying about one foot eight 
inches, measured to the extremity 
of the l ong hairs with which it is 
so thickly clothed. The general 
color of this animal is a clear ch est
nut, deepening into brown on the 
back, and becoming more ruddy on 
the sides. The little pointed ears 
are co vered w ith short and soft fu r 
o( a delicate brown, and the t ail is  
h eavily clad with bushy hai rs, gray· 
ish bl ack on the basal portions of 
that member, and sooty-black to
ward the extremity. Tbe para
chute membrane is delicately thin ,  
scarcely thicker than ordinary w rit
ing paper, when it is stretched to its 
utmost, and is covered with hair on 
both its surfaces, the fur of the 
upper side bein g chestnut,  and that 
of the lower surface nearly white. 
A stripe of grayish ·black bail'S marks 
the edge of the membrane,  and the 
entire abdomen of the animal, to-

/J 
TAGUAN FLYING SQUIRREL.-PteromY8 Petaul'isia. 

. « . J "  

Spread of Disease by EarthW'orms. 

Recent resrarches by M. Past eur appear to throw consid
erable light on the origin of anthrax, or splenic fever, and 

allied diseases, which attack cattle, 
sheep, etc. When an animal dies 
of anth rax it is not uncommonly 
buried on the spot. The conditions 
of putrefaction prove, fatal to the 
small parasitic organism, or bacteri
dium., which is ahundant in the 
blood at death. The gas given off 
causes it to break up into dead and 
harmless granulations, But before 
this can occur not a little of the 
blood and humors of the body have 
escaped into the ground about the 
carcass, and here the parasite is i n  
a n  aerated medium favorable t o  the 
formation of germs. These corpus
cular germs M. Pasteur has foun d  
i n  the soil , in  a state o f  latent life, 
months and years after the carcass 
was buried ; and by inoculation of 
guinea pigs with them, has pro· 
d uced anthrax and death. Now, 
it is special ly notable that such 
germs have been met with in the 
earth at the surface above the place 
of buri al, as well as near the body. 
The question arises : How came they 
there ? And it w ould appear that 
earthworms are the agent.s of con
veyance. In the small earth cylin
ders, of fine particles, which these 
creatures bring to the surface and 
deposit after the dew s of morning 
or after rain, one finds, besides a host 
of other germs, the germs of an
thrax. (The same process was 
proved also by direct experiment ;. 
w orms kept in ground with which 
bacteridium. spores had been mixed 
were kill ed after a few days, and 
m any of the spores were found in 
the earth cylinders in their intes
tines.)  The dust of this earth, after 
the cylinders have been disaggre
gated by rain , gets blown about on 
the n eighboring plants, and the ani
mals eating these thus receive the 
germs into their system.  It is sug
gested that possibly other disease 
germs, not less harmless to w orms, 
but ready to cause disease in the 
proper animals, may be in like man
ner conveyed to the surface in ceme
terie�. This would furnish a fresh 
argument for cremation. The prac
tical inference as to anthrax is, that 
animals which have died of this 
should not be buried in fields de-

get.her with the throat and the 
breast, is covered with beauti ful silvery grayish-white 
fur. 

voted to crops or pasturage, but 
gether w ith the imp ressions of the lewes. - Golorado Springs 1 (wherever possible) in sandy, calcareous ground , poor and 
Gazette. dry-unsuitable, in a word , for worms. 

---�--------........-.-............ --- --------.----. ��-----.----.------
Sharks in N eW' York Bay. A. North C arolina Industry. 

A remarkable school of sharks was recently met with be· During recent y ears the col lection of medicinal and other 
t w een tbe Narrows and Bay Ridge shore,  in the lower part plants has become a l arge and profitable industry in North 
of New York H arbor. According to  the story of Captain Carolina. 'fhe trade centers at Statesville, where an e nter· 
Alec Robertson, a well kno w n  fisherman of Fort Hamilton, prising firm have estahlished one of the largest botanical 
there were thousands of them . His attention was first at- depots in the world. Their stock comprises 1 , 700 varieties 
trae t ed to a dark spot in the water, moving toward the Long of roots, herhs, barks, seeds, flowers, and II\.osses, and all 
Island shore, and expanding rapidly. On sailing for the BOl'tS of plants for herbariums, some of them peculiar to the 
spot he suddenly discovered that it Wll� . a  school of shark,s, I flora of the State, and others found more abundantly there 
which snapped angrily at the boat's sides, and lashed the 'I than els
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wa:ter into a foam . One fish, larger than t h e  rest, leaped to 35, 000 pounds of each kind. They pay the collectors 
t oward the stern and crushed the back strip and rudder be- · either in cash or goods, and last year they disposed in this 
tween its j aws. It  appeared to be fully ten feet in length. , way of $400,000 worth of merchandise. Their warehonsps 
T.he ,,:ater seemed alive w�th black fins, whieh darted in all .l!' h�ve �70, OOO a.qnare feet  of fi()�ring, which will give an idea 
clu'ectlOns, George Morns and John Haffey, the compan- of theIr capaCIty for storage of the products they are collect-

'1'0 Moisten the A.lr In CottOll MIl]s. 

A device for moistening the air in cotton 1 I1ills is suggested 
by Mr. L, E. Bicknell, of West Cummington, Mass. , in  a 
communication dated July 1. It consists of a line of steam 
pipes running under the rows of looms, with perforations 
under each loom. The pipes should be l aid in grooves in 
the floor to prevent tripping, and should be laid upon asbes
tos paper to prevent the overheating of the fioor. Under 
each loom the steam pJye shoul d  carry a perforated slide or

' 

sleeve, with holes corresponding with those in the pipe, by 
means of which the jets. of steam could be regulated . The 

rising steam would act directly upon the extended warp 
above, and afterward by diffusion would secure that humid
ity of atmosphere essential to the satisfactory working of 
cotton mills. 
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Ame rican Cements . I ProCessor Kl rchho.ff's View .. on Connectin g  Light- " Finally, I would mention two cases of lightning st.riking 

At the recent conven tion of the American Society of I ning Rods with Gas and Water Pipes. rods closely unitt'd with the gas and wat :�r pipes. The first 
Civil Engineers, an interesting paper on American natural The city gas company of Berlin, having expressed the happaned in Dusseldorf, July 23, 1878, on the new Art 
cements was read by Mr. F. O. Norton, from w hich we fear that gas pipes may be injured by l ightning passing ! Academy ; the other August 19, last year, at Steglitz.  In 
condense the following : down a rod that is connected with the pipes, Professor 

The principal deposit of the magnesian li mestone produc- Kirchhoff has pnblished th e  following reply : 
ing a cement possessing hydraulic energy occurs in the town " As the erection of ligh tning rods i s  older than the sys
of Rosendale, Ulster Co. , New York. It was first brought tern of gas and water pipes as they now exist in nearly all 
into use about the year 1823, in the eonstruction of the locks large cities, we find scarcely anything in early literature in 
and other m asonry of the Delaware and Hudson Canal, which regard to connecting the e 1rth end of lightning rods with 
passes t hrongh that county. Its produetion has gradually the�e metallic pipes, and in modern times most manufac
i n creased until there are now made from one million to one turers -of lightning rod�, when putting thcm up, pay no 
million and a half barrels in each season, of about eight to I attention to pipes in or n ear the building that is to be pro
nine months, or during the period of na vigation on the i teeted. " 
Hudson River between Rondout and New York . It is the i Kirchhoff is of the opin ion, supported by the vie" s of  a 
chief industry of a large section of co untry, its reputation I series of professional authorities, that the frequen t  recent 
i s  extended, and it is sold in most of the large markets of . cases o f  inj ury fro m  lightning to buildings that had becn 
the United States. I protected for years by t h eir rods, are due to a n eglect of 

Thf!re has been a general impression that the use of a very these large masses of metal. 
s mall amonnt of water in mixing cement gave greater re- The Nicolai Church , in Greifswald, has been frequently 
suIting strength than when sufficient water was used to form struck by lightning, but was protected fl9m injury by i ts 
a paste of the consistency of stiff mortar. Th e  tests recorded rods. In 1876, however, lightning struek the tower and set 
prove that the dry mixtU\'e does give decidedly higher ten- it on fi

'
re. A few weeks be fore the church had bad gas 

sile strength in twenty-four hours after mixture, and that it I pipes put in it. No one seem s to h ave thought that the 
continues to be stronger than the stiff mortar for some three i new masses of metal which had been brought into the 
months. But after that time the reverse becomes true ; the church could have any effect on the course o f  the lightning, 
curve of strength of the stiff mortar rises to and passes above otherwise the lightning rods wonld have been eonnected 
that of the dry.mixture, and the strength of the cement mixed with the gas pipes, or the earth connection. been p rolonged 
as a stiff mortar eontinues greater than that mixed with very to proximity .. with t h e  pipe. 
li ttle water, and this is the case continuously thereafter. A similar c ireumstance occurred in the Nicolai Church in 

The s trength of Portland cement, unmixed with san d ,  is, Strafsund. The l ightning destroyed the rod in many places, 
of course, very great. It d evelops a large proportion of its although it received several strokes in 1856, and eonducted 
ultimate strength in the first seven days, say from one ·haif tbem ,safely to the earth. Here, too, the cause of inj ury 
to two-thirds. was in the neglect of the gas pipes, which were first laid in 

Rosendale cement of the best qualities tlevelops great the neighborhood of th e  church in 1859, shortly before the 
hydraul ic energy in twenty-four h ours, being at that time : l ightning struck it. The inj ury done to the schoolhouse in 
equal to the Portland. The Portland then gain s  very rap- Elmshorn, in 1876, and on the St. Lawrence Chureh, at Itze
idly upon it up to seven days, the difference between the hoe, in 1877, both buildings being provided with rods, could 
two then being the greatest ; at the end of a month, how- have been avoided if the rods had been connected with the 
ever, the strength of the Rosendale cement begins to ap- adjacent gas pipes. 
proach nearer to that of the Portland ,  and the difference be· " If it w ere possible, " says Kirchh off, " to make the earth 
tween the two seems to be continually reduced after that eonnection so large that the resistance whieh the electric 
time, this referring to mixtures of pure cement.  eurrent meets with when it leaves the  metallic conducting 

For practical purposes, however, neither of the cemen ts surface of the rod to enter the moist earth, or earth water, 
is generally used without an admixture of sand. The ad- w ould be zero, then it would be unneccssary to connect the 
di tion of sand to Portlan d cement reduces its strength rapidly. rods with the gas and water pipes. We are not able , even 

This reduetion of strength is, in rou n d  numbers, as fol- at immense expense, to make the earth con n ections so large 
lows : One part of sand gives mortar one-half as strong as as to compete with the conducting power of metallic gas 
pure cement ;  two parts, one-third ; three parts, one-fourth ;  an d water pipes, the total length of which is frequently 
four parts, one-fift h ; five parts,  o ne-sixth. many miles, and th e surface in contact with the moist earth 

This reduction of strength of Rosendale cement by the ad- is thousands of square miles. Hence the electric current 
mixture of sand seems to be somewhat less. The strength pr,efers  for its discharge the extensive n et of the system 
of the mortar of Portland cement in thc proportion of one of pipes to th at of the earth connecti on of the.  rods, and 
of cement to two of sand is, at the end of six months, say this alo ne is the cause of the lightning leaving its own con-
224 pounds to the square inch . The strength of a mortar of duetor. " 
Rosendale cement in the proportion of one of eement to o n e  Regarding the fear that gas and water pipes eould be in, 
of sand is, at the end of six months, say 257. pounds to the j ured, the author says : 
square inch. " I  know of no ease where lightni n g  has destroyed a 

Careful experiments made by General Gillmore, and pub- gas or water pipe which was conneeted with the lightning 
lished in the appendix to the last edition of his treatise on rod , but I do know cases already in which the pipes were 
" Limes, Hydraulic Cemen ts, and Mortars, " give the quanti- destroyed by lightning because they were not connected 
ties of mortar produced from the mixture of cement, sand, with it. 
and water, in various proportions, and using different kinds " In May, 1809 , lightning struck the rod on Count Von 
of cemen t. Adopting these results,  and assuming the cost Seefeld's castle, and sprang from it to  a small water pipe, 
of the Rosendale cement at $1 . 10 per barrel, and the best which was about eigh ty meters from the end of the rod, and 
English Portland at $3 per barrel (the market priccs, May, burst it. Another case happened in  Basel , July 9, 1849. 
1880), and the cost of sand at 5 eents per barrel, we find In a v iolen t  shower one str.oke of lightning followed the 
that a mortar of Portla!l(l cement, in  the proportions of one rod on a house down into the earth , then jumped from it to 
of cement to t w o  of sand , w ill cost per barrel $1. 22. a city water pipe, a meter distant, made of cast iron. It 

We also find that a mortar of Rosendale cement, in the destroyed several lengths of pipc, which were packed at the 
proportions of one of cement to one of sand, will cost 68 joints with pi t eh and hemp. A third case, which was re
cents per barrel. lated to me by Professor Helmhol tz, occurred last year in  

Summarizing the comparison, w o  find that a mortar of Gratz. Then, too ,  the li ghtning left the rod and sprang over 
Rosendale cement, in the proport ions of one of coment to to the city gas pipes ; even a gas explosion is said to have 
O1>.e of sand, has a tensile strength of 257 pou n d s  to the resul ted. 
square inch , and costs 63 cents per barrel ; and that a mor- " In all three cases the rods were not connected with the 
tal' of foreign Portland cement, in the proportion of one of pipes. If they had been connected the m echanical effect of 
cement to two of sand, bil8 a tensile strength of  224 pounds l ightning on the metallic pipes would have been null in the 
to the square inch, and costs $1 . 22 per !Jarrel. first and third cases, and in the second the damage would 

T herefore, the mortar of Rosendale cement, one to one, is have been slight. If the water p ipes in Basel had been 
34 pounds per square inch stronger, and 54 eents per barrel joined with lead instead of pitch, no mechanical effect 
less expensive, than a mortar of foreign Portland cement  could have been produced. 
one to two. " The mechanical effect of an electrical discharge is 

This seems to show that for all uses w hich will be served greatest where the electric fluid springs from one body to 
by a mortar of the tensile strength of 257 pounds per squnre another. The w ider this jump th e  more powerful is the 
inch, the Rosendale cement is economical. mechanical effect. The eleetrical disch arge of a thunder 

The remaining question is, whether this mortar of Rosen , clond upon the point of a lightning rod may melt or bend 
dale cement, one to one,  is strong en ough for the practical it, while the rod itself remains nninjured. If the conduetor, 
purposes to which it may generally be applied. however, is insufficient to reeeive and carry off the charge 

The facts w hieh answer this question are t.hat for 'fifty years of electricity, it will leap from the conductor t o  another 
past, and up to w i thin a very short time, all the important body. Where the lightning leaves the conductor its me
masonry m this country has been l aid with American I chanical effect is again exerted, so that the rod is torn, 
cement. The great fortifications on the coast, the Croton melted, or bent. So, too, is that spot of the body on which 
aqueduct, the Boston aqueducts, hoth old and new, all the I it leaps. . 
government dry docks, the lighthouses, the locks, culverts, " In the examples above given it was a lead pipe in the 
and aqueducts on the Erie and other canals ; all the masonry first case, a gas pipe in the last case, to which the lightning 
of railroad bridges,  'Viaducts, and culverts, the sewers of leaped when it left the rod, and which were destroyed.  
onr cities, the masonry of our gas works, many hundreds of Such injuries to water and gas pipes near  lightning rods 
miles of wrought iron w ater pipe lined and laid in cemen t ;  must certainly be quite frequent, It wonld be d esirable to 
the 'm ills and mill dams in various localities ; iIi. fact ,  nearly bring them to light, so as to obtain proof that it is more ad
ull thl') masonry built under water and out of water in the vantageous, both for the  rods and the buil ding which it  pro· 

United States up to within a few years has been constructed , tects, as w ell as for the gas and water pipes, to have both 
w ith American cement. J intimately connected. 

both cases the lightning rod, the buildings, and the pipes 
were uninjured. "-Deutschen Bauzeitung. 

----------�4�4. �.�.�-----
A Sea-going Steam Pilot Boat. 

Unlike the Pilot Commissioners of New York and New 
Jersey, the Bal timore Pilots' Association have taken kindly 
to the use o f  steam pilot boats, and are h a  ving buil t for their 
use a first·  rate sea-going steamer. The new ve�sel is in tended 
to earry sea pilots, with fuel, stores, and accom modations 
for a montb's cru ise. The hull will be of iro n ,  w ith close 
iron-blil warks at each end, and, with iron siding, form ing a 
quarter deck for about 68 feet of the middle ru n of tbe boat. 
The quarter deck will stand 374' feet above the m ain deck, 
which will extend about 30 feet from the stem and 20 feet 
from the stern. Both the main and quarter decks will have 
iron deck beams, and w ill consist of  heavy pine d eck stuff. 
The pi lot  house a,nd captain's room will be on the quarter 
deck, where the boarding yawls will be carried. The length 
will be 113 feet between main posts, and 1 22� feet over all ; 
extreme m oulded beam, 23 feet ; 

'
depth, 1234 feet ; from base 

line to the top of quarter deck, 18 feet. There will be one 
iron athwartship coll ision bnlkhead 16 inch iron,  braced, 
and one forward of the boiler. Coal bunkers on either 
side of the boiler hold 40 tons each. Below t h e  quarter deck 
w ill be the main cabin, w ith 20 sleeping berths, wash room, 
mess room, kitchen ,  pan try, cltief-engineer's room, and store 
rooms. The forecastle will con tain 10 bunks, store rooms, 
etc, The vessel will be heated throughout by steam. She 
w ill have two masts, sehooner-rigged, t wo 17 foot yawls, 
two 1,000 gal lon water tanks, three anchors of 800, 500, and 
175 pounds weight, 120 fathoms chain cable, and a p ump 
brake windlass. 

The machinery will consist of a n  inverted di rect-acting 
compound engine, with 22 and 36 inch cylin ders, 26 inches 
stroke, fitted with tubular surface condenser, and air,  feed, 
bi l ge, and circulating pumps, one cylindrical return tubular 
boiler, to carry a w orking pressure of 70 pounds of steam to 
the square inch, an independent feed pump to supply boilers, 
wash decks, fire service, etc. 

This pioneer sea-going pilot steamer is now buildi ng at 
Wil mington, Del. , by the Harlan and Hollingsworth Com
pany. 

4 ' " .. 
CLOTHING IN ITS RELATION TO HEALTH. 

The ideas and scientific views of Prof. Dr. G ustave Jaeger, 
of Stuttgart, regarding the properties of animal wool, gain 
more and more in popnlarity with German scientist s, and in 
one of the latest numbers of the Hommopatische Monatsblatter 
(Homeopathic Monthly), which appears in Stuttgart, Dr. 
E. Schlegel, a well known physician of 'l'i.ibingen, has pub
lished an essay, in which he speaks of Professor Jaeger's 
theories as follows :  

Among the discoveries that have been made during the 
last few years in medical science, some facts brought to 
light by Dr. Gustave Jaeger regarding the amonnt of water 
contained in the human body may prove to be of the utmost 
importance. In his paper concerning " The resistibility of 
the human body against epidemic diseases and the power of 
constitution , "  * Professor J aeger has p roved that the spe
cific gravity of several individuals is very different ,  and that 
the state of the health of those individuals is closely con
nected with their speci fic gravity. The greater the weight 
of the human body in comparison to the space which it occu
pies, i. e. , the greater its specific gravity, the m ore it  is able 
to resist epidemic diseases. Persons of a low specific grav
ity are taken ill from very i.nsignificant causes, such as a 
cold, and are very susceptible to eont agious di seases. Such 
persons have usually a certain fullness of body, and are even 
corpulent, but just that which gives them a great size is use
less ballast, namely, fat and w ater. These �ubstances en
dow the heaviest bodies with a comparatively low specific 
gravity, giving at the same time to the constitution little 
power of resistance. 

Very different is the case with bodies of high specific 
gravity. Here neither fat nor water is superabnndant, the 
flesh feels solid, and the bodily constitution possesses a high 
power of rcsistance. Professor Jaeger has investigated these 
differences of constitutional resistibility by comparing the 
specific gravity of a number of persons with their sta te of 
health. An accumulation of water in the tissues of the body 
be calls " Hydrostasis chronica,"  an expression which, as 
the whole discovery itself, reminds us of the teaehings of 
thc bomeopathist Von G.auvogel respectin g hydrogen oid 
constitutions, while the th eory that a chronic accumulation 
of water in th e budy is the eau se of many siclm csscs i s  in 
perfect accord with the " I::lykosis " described hy Hahne
mann, and afterward by Wolf. 

The investigations and measurements of Jaeger are of an 
entirely n ew date, and we would not mention them here had 
not this dbcovery proved to be of the highest value for h y 
giene, and had n o t  t h e  conclusions of Professor Jaeger al
ready been corroborated in a most remarkab l e  manner. 

If it is true, namely, that the specific gravity of the b ody 
is the measure of itii"resistibility of dj,;ease, and if it is aLSO 
t rue tbat few bodies have this resistibility, because of an 
overabundance of fat and water, then the question arises, 
Have we any mean s  of coun terbalancing this superabund. 
ance and therewith h eighten ing the speci fic gravity ? The 

* " Heuchenschutz uud Constitution.kraft. "  
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homeopathists know a n u m ber of remedies for so-called hy- I never accumulates oth�r offensive smells. Thi� seemingly 
drogenoid constitution, the most important of which is  I un im p ortant fact, the mention of which may be ridiculed 
. ,  Thuja. " These remedies have to be chosen according to by many, is, nevertheless, of the greatest value to medical 
the individual constitution, and have proved to be of m ore I science, and has proved of the highest importance for tbe  
or  less benefit, sometimes even effecting a perfect cure. " resistibility of the  human body against contagious dis
All opathists use also several medicaments which are useful eases. " 
in cases of " Sykosis, " but none of these remedies are cn - i Thus far Dr. E. Schlegel. The ful l  respon sibility of this 
t irely satisfactory. ! report of the hypothesis of odorous substances we have to 

Professor Jaeger has now, by his- careful invest igat ion, ! leave to the editor of the " Homeopathic Monthly , "  in Stutt
discovered a simpl e and n atura l expedient for p reventing II gart, and its learn ed cont ributor, but we believe that thc 
the accum ulation of fat and water in the system, which i s  fact.s are very in terpsting and of great value, as they are 
suitabl e alike for rich and poor. It consists in adnpting a based upon exact scien tific investigation. Especially de
new sort of clot bing, we migh t call it a normal cloth ing. serve to be mentioned thc several thousand experiments re-

The Professor has tested the value of his discovery u pon garding odorous substances which have been made with the 
his owu person and m embers of his family, an d so has the " chron08cope," an i nstrument by which the celerity of 
writer· of these lines, who, after having the honor of making nervous conduction is recorded. 
the acquaintance of Professor Jaeger in 1879, adopted, at -_ ...... '''' ...... --4._-----
his suggestion, the noruml clothing, and recommended it to ENGINEERING INVENTIONS. 
some thirty or forty persons since. The experim ents made Mr. Joseph W. Putnam , of New Orleans,  La. , has pat-
by wearing the clothing in the heat of summer and the cold 

en ted an improvement in the class of pile driver� in which 
of winter has proved highly satisfactory. the hammer guides or leaders are hinged _.!o i>ermit their 

The normal clothing has two eS8entiai properties : inclinat ion, for the p urpose of driving piles at. various 
1 .  It consists exclusi vely of w ool, avoiding all m aterials angles. 

w oven from plant fiber (cotton or l inen ) . Messrs. Martin E. Morn i ngstar and John W. Roberts, of 
2. It m akes a strong point of keeping warm the middle Arkona, Ontario, Canada, have patented an improved car 

line of the front of the body. coupling of the class cltlled self-couplers ; and the improve-
The principal peculiarity of  Professer Jaeger's clothing is ment consi sts { in the peculi ar constructio n  of the link 

the exclusive use of sheep's wool, even avoiding pocket and holder. 
other linings of cotton. Mr. Peter Josserand,  of Hockley, Texas, has patented an 

To e very thoughtful person it w ill be a source of satisfac- improved valve gear br engines, which consists of a lever, 
Hon to know that Professor Jaeger has chosen for the warm- a shaft, and two friction wheels of different diameters for 
ing of the body only those means which nature has given receiving }D otion from the crank shaft and tran£ferring the 
for the same purpose to those mammals which are the m6�t motion at an increased velocity to the valve shaft. 
nearly related to man.  The fittest and the most suitable al- Mr. Hans Knti.dson, of De Forest, Wis. , has patented a 
ways predominates i n  nature, an d i f, in th is case, we

· 
inquire dynamometrical engin e  governor, by means of which the 

why hair and wool cl othing are the best protection against work performed by the engine and the strain upon the driv
cold, the answer will be foun d  in the physical properties of ing wheel regulates and controls the steam supply. 
these matters. A cover of wool is far more porous than that Mr. Tiry S. Pylant,  of Ridge Sp,ring, S. C. , has patented 
of plant fiber. The latter, if exposed to moisture , becomes improvements in turbine w ater wheels of that form in which 
thoroughly soaked with the l iq u irl and sticks to the body/so a horizontal wheel is inclosed by a case h aving u pon the top 
that no air remains between, and only one smooth evaporat- oppositely opening trunks or conduits for delivering the 
ing surface is formed, whereas a h air or w oo} cover being water to the wheel, which trunks have flaring mouths and 
never entirely soaked does n ot cling closely to the body, but taper downwardly into the plane of the wheel. 
forms a surface which i s  broken by air bubbles, permitting An i mprovement in well bo rin g apparatus has been pat
a great quantity of  moisture to pierce to the outsid e ,  where ented by Mr. Harry Samuel Gail, of Waukegan, Ill. The 
it can e vaporate. Moisture from the outside is prevented object of the inven tion is to provide means for hol d i ng the 
from piercing through the cover to the body on 

·
acccunt of auger to the rotary shaft in such a man ner that they may be 

the layer of air between the cover and the body, which offers easily disconnected t o  all ow of the withdrawal of the auger 
a kind of resistance. without disturbing the shaft. 

These properties of hair and wool cl othing are very im- _ , • • • 
portant, for the skin of each animal is a source of evapora- lUlneral Veins .-How they were Filled. 

tion , and continuall y renders moisture to the air. We have examples that seem to settle the qu estion in favor 
That difference wh ich exists between plant fiber and wool of chemical precipitation from ascending hot water and steam. 

in regard to the conduetibility of heat, renders the Ruperi. In the Steamboat Springs of Westcrn Nevada, for example, 
ority of wool clothing in regard to health still more evident. we in fact catch mineral veins in the process of formation. 
Wool is a bad conductor of  heat, therefore w ool clothing These springs issue from extensive fissures which have been 
conserves the heat produced by the body, while cotton, and or are filling with silicious veinstone that carries, according 
still more li n e n , permits this 'heat to quiq,kly escape arid to M. Laur, oxide of  iron, oxide of man ganese, sulphide of 
eradiate. This fact accounts for the cool, chilly fecliIig iron, sulphide of copper, and metallic gold, and exhibits the 
produced in putting o n  l inen clothing, while in putting on banded structure so frequently observed in min eral veins. 
woolen no loss of heat is felt.  In regard to the prec i se chemical reac tions which take 

The con servation of the heat of body produced by woolen place in the depos i tion of ores in veins, there is much yet to 
clothing has the consequence that the skin remains in a be learned, and this constitntes an interest ing suhject for 
blood-rich state, and m ay perspire m ore freely than when original investigation ,  wh ich I earnestl y commend to those 
exposed -to a quick refrigeration by cqtton or linen clothing. who are so situated that they can pursue it. 

To these important properties of wool, which are sufficient It may be n oticed, h owever, that the thermal springs 
proof of its suitability for clo thing, a new one has been which are now formin g  deposits like those in fissu re-veins , 
added by Professor Jaeger's latest investigations, which we con tain alkaline carbonates and sulphides, and we have every 
will  only men tion bri efiy, as an explicit description would reason to believe t hat h ighly carbonate alkaline waters con
occupy too much space. taining sulphureted hydrogen under varying conditions of 

Jaeger has pr.oved that i n  our organism there are certain temperat ure and pressure are capable of taJ,:ing into solution 
gaseous volatile  subetances, called lJY hi m 

"
Duftstoffe

" 
and depositi ng all the me t als an d minerals with which we 

(odorous subst ances), which play a very important part, as rneet i n  mineral veins. 
yet undivined. He en deavors to sho w  that the actions of our To these necessarlly brief n otes on the . filling of mineral 
mind are mediated by these substances ,  and that they are veins should be added some interesting examples of the me
con tinually rendered free in the acts of  breathing and per- chanical filling of fissures which have been recently brought 
spmng. He discerns two different gronps of odorous sub- t o l ight in Western mini ng. Thl1se are furnished by the re
stances- "  Lust and Unlust Stoffe " (substances of pleasure markable deposits of gold and silver ore in the Bassick and 
an d disliking). The first ones are exhaled during a joyful  Bull Domingo, near Rosi ta, Colorado, and the carbonate 
and agreeable state of mind, and produce this state of mind mine at Frisco, Utah. All these are apparently true fissure
if inhaled .  Just the reverse is true of the second ones. veins, filled to as great a depth as they have yet been pene
Whoever will take the pains can di scover for himself that trated, by well rounded pebbles and bowlders which have 
the evaporation differs according to the condition of the fallen or been washed in from above. The porous mass thus 
mind as well as the condition of the body. During joy and formed has been su bsequently saturated with a hot ascend
happiness the odor of perspiration is not disagreeable, while ing mineral solution, w hich has cement ed the p ebbles and 
during angnish and great nervous excitement it  is offen sive. bowlders together into a conglomerate ore. In the Bassick 
'rhe substances of dislikin g have, therefore, a bad odor. In this ore consists of rich telluride of silver and gold, free gold; 
an atmosphere of these substances the vi tality i s  lowered and the argentiferous sulphides of lead, zinc, copper, and 
and disadvantageously influenced . This accounts for the iron. In the Bull Domingo and Carbonate mi nes the ce
fact that in a state of anguish and fear the body is  more m enting matter is arge nti ferou8 galena. That the pebbles 
susceptible to contagious diseases. The inhaling of the and bowlders have come from above is distinctly shown by 
" substances of pleasure "  heighten the vi tal act i ons and i m- the variety in their composition and the organ ic matters as� 
prove the resistibility of the body again st sickness. Jaeger sociated with thcm. In the Bull Domingo and the Bassick 
has now discovered that " sheep's wool " attracts the " sub- the pebbles consiRt of various kinds of igneous rock , mi ngled 
stances of pleasure "  [th i s  property must n o t  be confused with which in the latter are masses of silicified wood and 
with the great capacity of wool for absorbing odors in gen - charcoal ; while in the Carbonate mine t.he.pebhles are maInly 
e ral], while clothing made of plant fiber favors the accumu- trachyte ; bnt with these are others of limestone and 
lation o f  the . offensive " substances 'of dislike, " w ith all quartzite. 
their evil consequences. Fossils and other foreign bodies h ave before this been 

Even with healthy persons, cotton and linen clothing, fou n d  in mineral veins, and Von Cotta mentions t.he occur, 
after long wearing, tak�s a distinctively repulsive odor, rence of quartz pebbles exteIJding to the depth of 155 
while woolen clothing,  even in summer, when evaporation fathoms in .the Griiner Lode at Schemnitz, Saxony ;  but no 
is strong, takes only tl :e sour smell of perspiration, and conglomerate veins like those 

·
mentioned above are known 
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to exist else where, and they con stitute another of the m any 
new forms of ore deposit which the exploration of the rich 
and varied mineral resources of the U nited States has brought 
to light. 

In regard to the ultimate source of the metallic matters 
which give value to our ore deposits but little can be said 
with certainty. The oldest rocks of which we h ave any 
knowledge, the Laurentian , contain gold and copper, which 
are indigenous, hence as old as the rocks that contain them, 
and have been si m ply concen trated and made conspicuous 

,in the process of their metamorphism. These rocks are all 
sediments and the ruins of pre-existing continents; By their 
erosion they have in turn furnished gold, copper, iron, etc. , 
to later sedim ents by mechanical dispersion and chemi
cal solutIon. We now find gold everywhere in the 
drift from the Canadian Highlands, and we have 
e very reas:m to believe that all the sedimen tary strata 
more recent than the Laurentian have acquired a slight 
impregnation of several metals from t hem in addition to 
w h at they have obtained from other sources, and we may 
conclude that the distri bution of many of the metals is almost 
un iversal . Sea water has been proved to contain gold, sil
ver, copper, lead, zinc, cobalt, nickel, iron,  manganese, and 
arsen ic ; a n d  there is  little doubt that a ll  the other metals 
would be found t here if the search were suffiCiently thorough. 
Hence, sedimen tary rocks of every age m ust have received 
from the ocean in which they were deposited some portion 
o f  all the metals, and for the formation of metalliferous de
posits some method of concentrating these would alon e  be 
required. A pretty theory to explain such con centration 
through the agency of marine plan ts and animals has been 
suggested by some German mineralogists, and amplified by 
Professors Pumpelly and T. S. Hunt. Plants have been 
credited with the most active agency in ' this concentration ; 
but evidence is still wanting that either plants 01' animals 

have played any important part in the formation of our mine
ral deposits. The remains of sea w eeds are found in the 
greatest abundance in a number of  our Palreozoic rocks, and 
it is almost certain that the carbonaceous ingredient in our 
great beds of bitu minous shale has been derived from this 
source ; yet we fin d there no unusual concentration of met al
lic matter, and none of the precious m etals has ever been de
tected in them .  

T h e  metallic solutions w hich have formed o u r  ore depOSits 
have been ascribed to two sources. One theory supposes 
that they have drained highly metalliferous zones deep in 
the interior of the earth ; the other, that they have leached 
diffused metals from rocks of different kinds comparatively 
near the surface. The latter view i s  the one that commends 
itsel f to the judgment of the writer. However probable such 
a thing might seem, no evidence of the existence of distinct 
metallic or metall iferolls zones in the interior of the earth 
has been gathered_ On the con trary, volcanic emissions, 
which m ay be supposed to draw from a lower level than 
w ater could reach , are not specially rich in metallic matters, 
and the thermal waters w hich have by their deposit filled 
our mineral vein s m ust have derived their metallic salts from 
a zone not many thousand feet from the surface. The mine
ral springs, which are now doing a similar work, are but part 
of a roun d  of circulation of surface water, which , fall ing 
from the clouds, penetrates the eartb to a poi n t  where the 
temperature is such as to drive it back in steam. This, with 
fluid water und er pressure and highly h eated, possessing 
great solvent p ower, may be forced through vast beds of 
rock, an d these be effectually leached by the process. Sh ould 
such rocks contain �he minutest imagin ary quantity of the 
metals these must inevitably be taken into solution, and thus 
flow toward or to the surface, to be deposited when, by di
minished temperature and pressure, the solvent power of the 
menstruum is diminished. It is evident from these facts th at 
we cannot trace the history of the metals back beyond the 
Lauren tian age. And since w e  find them diffused in greater 
or less quantity through the sedimentary rocks of all ages, 
a n d  also find processes in action which are removing and re
depositing them in the form of the ore deposit s  we mine, it 
is not necessary to look further thim this for a sufficient 
theory of their formatton . -Prfj. J. S. Newberry. 

• • • J • 

Steam Cable TOwing In Erie Canal. 

l'he Belgian cable towing sys tem, as applied to several 
sect ions  of Erie Canal, is giving strong evidence of success 
in arousing the strenuous opposition of those who are in
terested in the maintenance o f  the old system of towing. At 
a meeting of opposition boat o w ners and boatmen in Buffalo, 
August 3, it w as resolved : 

. 

" That the New York steam cable towing system , as being 
operated on the Erie Canal, does greatly interfere with other 
ways and modes of towing boats on said route, and there
fore it has forfeit(jd its charter ; that it is  dangerous to boat 
property intere�ts by reason of collision and delays, and is 
wholly impracticable.  It is not a ·  mode of rapid transit ; it 
is not a cheap and economical method ; it is not an improve
ment over other ways of towing ; it is n ot necessary and it is 
not wanted in the canal, in consequen ce of which we unite 
in asking the Superintendent of Public Works to cause the 
Ne w York steam ca1;J].e towing system to be removed for ob
structing navigation 'on the Erie Canal. " 

.. f . . .. 

THE FASTEST TROTTING -At Rocl1ester, August 10, the 
fastest two-mile heat on record was trotted by the horse 
Steve ·Maxwell in 4 min. 48� sec. Flora Temple's previ
ously unequaled record was 4 min. SOU sec. 
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FACTS ABOUT CHEESE. and therefore not explosive if mixed with air, are generally RECENT INVENTIONS. 

The Mohawk Valley has lost its rank as the center of the preferred. N itrous oxide and carbonic acid gases, which An improved railroad rail, intended to prevent the n oise 
cheese in dustry of the United States. The new head center are condensible only by very high pressure, are employed produced by its vibrations, has been paten ted by Messrs. 
is at Wellington , Ohio. The surrounding country abounds in for obtailiing very low temperatures. The former of these Henry V. Piaget, of Jersey City, N. J. , and Frederick A. 
cheese and butter factories. The principal cheese man in the gases is now sold in large quant ities in l iquid form, and when Piaget, o f  New York City. The invention consists in  ap · 
State, Mr. C. W. Horr, has his establishment there, and it is allowed to escape often freezes in the escape pipe, beside , plying a thick l ayer of cement or like material to the sides 
one of the largest in the country. In a recent interview with coveri ng the surroundings with ice, as did the gasolin e  at � and bottoms of the rails, and fastening strips of wood to the 
a correspondent of the Cleveland Leader, Mr. Horr reported Council Bl uffs. The evaporation of liquid carbonic acid pro-

'
sIdes and bottoms of the rails by means of the cement,  

a very active demand for cheese at satisfactory prices. The duces a sufficient degree of cold to freeze the remainder of thereby preventing t�e emission of soun d by the vibrati o n s  
h o m e  con sumption h a s  been greater this year than last, and the acid, which then melts very slowly at ordinary tempera- of t h e  rails. 
the demand for export has been m uch increased. tures and is at once volatilized. Liquid oxygen and hydro- Mr. John L. Taylor, of Las Vegas. Territory of New 

The April milk this year netted about 1 00 per cent more gen produce the most intense cold kno wn by their evapora· Mexico, has patented a telegraph pole that is m ore durable 
than last year, the May milk about 80 per cent more, the tion. and lighter than ordinary poles, While h aving the requi site 
June fully 40 per cent more, and for July the estimate was The production of ice by the evaporation of gasoline is n ot strength. 
50 per cent more than for l ast year. The prospect for the so rare, however, as our correspondent supposes. A barrel Mr. Nicholas Boren, .Tr. , of Haubstadt, Ind. , has patented 
remaining fou r cheese months was very good. The yield per of gasoline exposed to the air on a warm summer day a novel arrangement of a churn dasher rod and a series of 
cow has also been more than last year, though not quite so frequently has a crust of ice or mo w  around the bung and shafts and band w heels, and a drum and weight, whereby 
m any cows have been milked. wherever any escape of the gasoline can t ake place. A cur- provision is made for obtaining a rapid movement of the 

The chief American cheese districts comprise a small por- rent o f air blown over the surface of a volatile liquid causes dasher. 
tion of New York, part of the Western Reserve in Ohio, a it to evaporate more rapidly, and in the case mentioned Mr. John H. Hodges, of Attleborough, Mass. , has pat · 
few counties in Illin ois, Kansas, Michigan, Iowa, Vermont, above such a current was caused by thft IDotion of the ented a separable button , which consists in a curved wirc 
and Pennsylvania, and a good many counties in Wisconsin. train. As soon as the surfaces were cooled below the dew catch combi ned with a cup having a short bevel ed end l ip  
New York, Ohi o ,  and Wisconsin , lead in the order named. point, IllOisture from the air began to  be deposited, which and a protruding e n d, with opposite springs arranged be-
Wellington ,  Ohio, is the largest country market, as shown was frozen when the temperature reached 32' Fah . tween the side of cup and the curved parts of catches. 
by l ast year's statistics. Little Falls and Utica, N. Y. , stand 

Many of our dwellings, ou r offices, our schoolhouses, an d 
An i mproyed ladi cs' dress guard, which will prevent  the 

next. Wellington shipped 1, 500,000 pounds more butter and pu blic buildings are suppli ed with complete sets of pipes and dress from clinging t o aUfi exposing the form when walki ng 
cheese than Little Falls last year, the total shipment amount- radiators for steam heating. In our climate these are seldom against the wind,  has been patented by Tom O. Memery, of  
ing to about 9,000,000 pounds. used from May to October-nearly h alf of the year. Key West, Fla. It consi"ts of a rounded garment, stiffened 

During the past five years abont 110,000, 000 pounds h ave Will not some of our inven tors devise a method of by a number of flex ible strips runnillg from top to bottom. 
been exported annual ly ; the rest is consumed in the United util izing th

'�se costly pipes for cooling the air in It is worn over the abdomen, and is held by bands passing 
States. Most of that exported goes to Great Britain, w hich summer ? It could not  be done by forcing a stream around the waist. . 
il1 1878 took over 120, 000,000 pounds, and last year a m uch of gawline thro ugh them, because this only reduces the tem- An i mproved car coupling has been patented by Mr. Jesse 
larger quantity. The foreign demand for American chee�e perature where it escapes into the air, and to allo w  it to es- T. Rice, o f Grand Rapids, Mich. The invention con sists of 
is increasing, but not so rapidly as it did tcn years ago . From cape w ould be to fill our house� with a poisonoU8, explosive, a n ervel combination of devices, which cannot be clearly de-
1860 to 1 865, owing to the introduction of the- cheese factory and bad smelling demon.  Preferabl e  would be a sy stem scribed without engravings. 
system in this country, the in crease was tremendous. Since whereby air could by any of the well-known prin()iples cir- ]Hr. Abraham F. Denlinger, of Jamton ,  0. , has patented 
then it has n ot been so rapid, b ut it has heen steady. The culate in our rad iators and finally escape if pure, but return

: 
an improved gate, so constructed that it can be opened and 

export this year has been larger than the last, but not so to boiler if i mpure. Perhaps some neutral liquid, which closed by the wheels of a passing vehicle. It is simple in 
hrge as in 1878. Commencillg with the last week in May, would n either freeze n or attack the radiators, could be made construction and not liable to get out of order. 
t here were exported during the following eight weeks of to flow through the pipes. This l iquid passing thro ugh a An im proved blacki ng: brush holder has been patented by 
1878, about 807, 000 packages of cheese ; during the corre coil of pipe surrou n d e d  by a suitable re frigerating substance Mr. Henry B. Perham, 665 West Lake street, Chicago, Ill. 
sponding weeks of 1879 ,  about 528,000 packages, and of 1 880, would carry its co

ld freight to every part of the house. As The inven tion consists  i n  securing blacking brushes fo r 
a bout 635 000 packages. cold l iquids s ink it might be necessary to put the refrigerat- transportation or packing in trunks with wearing apparel 

The for�ign trade in American cheese is al most exclusively i ng machinery in the garret instead of the cellar. 
If cold air by an incasing crossbclt ,  which not only retains them in a 

for w hat is called factory cheese, and co
. 
vel'S every grade an d I were use� this .would be u nne()essary. . compact form

. 
' but incases them so as Ito prevent the sur· 

quality, from the poorest skim milk cheeses to t h e  richest . We sll l�e�' W ith pleasure . a: the t h ough t  of bemg able t o I rounding articl es from being soiled .  
full creams. T h e  bulk o f  t h e  poorest grades of cheese made break o ff  ICIcles from the ?mlllg .room radIator, or scrape o ff  I A light; strong, and du rable fence, which is easily set up, 
in Americ:l goes to England, where the poorer classes use i t enough snow from our office radIator t o  make a snow ball to taken down,  and m oved from place to place, and is iuex · 
in place of meat. Were it not for the market thus furnished throw at th e luckless small boy or delinqnent subscriber and pensive in manufacture, has been patented by Mr. Hemy 
for the cheaper grades of cheese the enormous May, June, merciless devil.  We could laugh at th e  ice cream dealer, for E. :NlcWhorter, of Bl ooming Grove, Ind. 
and July makes of American cheese would h ave to be thrown we could bake our own cream in our cold ov.en, and ice The combination , with a map, of index sheets secured by 
to the fishes or sold at nominal prices. w ?uld be an unnecessary luxury, for we need only set . the their upper edges to the map roller and pendent on the side 

The export of butter is also increasing rapidly. During ,,:ater .pit ch e� on the radiator to convert the croton int o  of the map, has been paten ted by Mr. Orson S. Haskell, of 
th e  past two or three y ears there i s an increasing deman d for sparklIng sp�mg water. . .. Evanston, Ill. 
the very best creamery butter. " We have within the past The quantIty of coal req.Ulred to cool a .ho.use 

.
m sum�er 

six weeks sold nearly $7,000 worth of the finest creamery need not exceed that reqUIred to warm It III Will tel', w hIle 
butter to one Liverpool house, " said Mr. Horr, " and such a the saving in doctor

'
s b i lls, in profanity, an d traveling ex

sale as this, until within the last three years, was u nh eard penses w ould be no sm all i tem ,  to say nuthing of being able 
of in Ohio. This butter is shipped on a through bill of lad- to freeze out the m osquitoes and benumb the flies. 
ing from Cleveland to Liverpool. "  Where i s  the genius w ho will solve the problem of house 

• • • I .. cooling and eclipse the fam e .of Carre, Pictet, and the re�t of 
ARTIFICIAL COLD, the ice makers ? W h at del igh t fu l  essays would our daily 

editors write in t heir cooled sanctums, and how many free 
puffs w ould they unconsciously bestow on this lu cky inven
tor ! New York w ould no longer be depopulated in summer 
and business w ould flourish the year round.  

While sweltering under the relentless summer's sun people 
delight to talk about the p roduction of cold, as if cold w ere 
a real substance, and j ust now a very desirable one. Not 
many years ago, when the caloric theory prevailed, we were 
told that heat was a substance, and cold w as merely the 
absence of heat. Th e  present gen eration of philosophers 
tell us that heat and cold are only sensations due to a more 
or less rapid vibration of the molecules. Although we will
ingly accept Tyndall's asseriion that heat is only a mode of 
motion, which seems to be confirmed by the fact th at the more 
we move about the hotter we get, yet it scarcely makes us 
any more resigned to our sweltering fate to kno w  that the 
difference between summer and winter i s  merely a question 
of  velocity in m olecular motion. We read of the numerous 
icebergs that float down this way, and wish we had built our 
summer residence on top of one. 

A correspondent at Council  Bluffs sends us a refreshing 
account of a car which came in ou the Chicago and Northwestern Railroad, the axle laden w ith icicles several inches 
long and the running parts covered with sol id ice, which had 
formed there with the thermometer at 86° in the shade. The 
mystery is soon solved when he tells us that the car was 
loaded with gasoline,  which was l eaking through the bottom 
of the car. Gasoline, being extremely volatile, of course 
e vaporated with great rapidity, and thus produced, as every 
volatile liquid does, a diminution of temperature, a principle 
made use of in all ice machines. 

When a solid body passes into the liquid state a large quan" 
tity of heat is rendered latent, h ence when any two solids 
(like salt and ice), whi ch form a l iquid when brought into 
contact, also reduce the temperature, on melting this heat 
is again set free. 

A similar amount of h eat is rendered latent when a sub
stance passes from the liquid state to that of gas or vapor. 
This quantity of heat must be derived from surrounding 
bodies, and their temperature is  correspondingly lowered. 
As a general rule the lower the boiling poin t  of a liquid the 
lower the temperature that Can be produced by its evapora
tion. Rhigolene, a petroleum product more volatile than 
gasoline, pas been used with success in ice making. Am
monia and sulphurous acid gases, which are not combustible 

• •  I a  • 
Eft"ects 01" Lightning. 

Mr. J. Johnstone writes to the Edinburgh Daily Review : 
" O n the 7th of July, about 4 :15 P. M. , the lightning struck 
th e craig which is named on the plan of Edinburgh " T h e  
Dasses, " which o verhangs t h e  Hunter's Bog on the east. 
The rock struck is of the hardest basalt, commonly called 
whinstone. The lightning did not strike the sharp, serrated 
front edge of the craig, as might have been expected, but, 
on the contrary, i t  struck the flat top covered with sod at a 
distance of three feet from the present edge, and that must 
have been between six and eight feet from the edge before 
the accident, for the ligh tning d etached several tons of the 
rock from the front of the craig, and sent six large masses 
of rock d own into the Hunter's Bog ; the largest of these 
measures four feet long by three feet broad and one foot 
thick, but of irregular shape. On the edge of the craig the 
lightning detached a mass of rock, w hich now stands in a 
very precarious position .  This large mass measures four 
feet nine inches long by three feet b road and one foot four 
inches thi ck. The top o f  the craig, a short distance from 
the front of it ,  is covered with a coating of angular pieces 
of basalt , and on the top of these a covering of sod. It was 
on the sod the l igh tning s truck, and made a hole two feet 
six inches long by one foot six inches broad. On placing a 
compass near the hole mad e by the lightning I found that 
the needle deviated from the N. to the E. , and when the 
compass was in the hole the needle stood at E. S.E. , instead 
of N. , proving that the rock is still powerfully electri
cal at the spot where the lightn ing struck it. But,  ex
cept in the vicinity of the hole, the craig does not affect the 
needle. " 

• , .  I "  

The American Science Association. 

The annual meeting of the American Association for the 
Advancement of Science will begin at Boston, August 
25, in the Massachusetts Institute of Teclmology. 

.. , e '  .. 

Hell Gate Improvements. 

During the past year 15, 195,561 gross tons of rock , 'the 
debl'i., of the Hallett's Point explosion of 1876, have been re
moved under contract by the Atlantic Dredging Company, 
making in all 72, 084, 078 gross tons. The reef, for one·third 
of its  extent, has a depth of twen ty-six feet at low water. 
Over the remain i n g  area there are a few shoal points still to 
he removed, some of which, near the shore, have only about 
seventeen feet at low water above them. The work is ap · 
proaching completion, and progress is necessarily slower. 
The contract of the Atlantic Dredging Company has been 
extended to December 31,  1880, w hen it is supposed the 
work w ill be finished. 

The work on Flood Rock, suspended since 1 878 for lack of 
appropriations, has been resumed and is progressing sat is
factorily. It is expected that the entire excavation will b e  
completed within three' years. A p art of t h e  rock taken 
from the gall eries has been depositrd in a deep hole off 
Ninety-second street, and another porti on dumped in a dike 
closing the interval between Great and Littl e Mill Rocks, 
thus forming the western side of the new channel ,  im proved 
by the removal of the reef at Flood Rock. This dike formed 
a part of the origi nal project. 

The drilling sno w ,  recently employed on Diamond Reef, 
will be used on Frying Pan, Heel Tap Rock, and Pot Rock, 
which, with Flood Rock, forms the only barrier to a free use 
of the channel at Hell Gate. 

A Natural Gas W ell near Boston. 

A notable discovery is reported from Ocean Spray, a new 
summer resort n ear Boston, Mass. vVhile  a driven well was 
being sunk, July 22, a vein of natural gas, w hich burns with 
a clear brilliant light, was struck at the depth of 122 feet. 
Being so near the house of Deacon Augustus Reed as to en
danger its safety, the blaze was smothered and the well 
abandoned. . 

The adjoining lot was ow ned by Mr. J. H. Jessop, who, 
thinking the gas worth boring for, had another well driven. 
Gas was struck July 30, and since then the flow has been 
abundant and strong. l\1r. B .  R. Sturges, of South Boston, 
writes us that the pressure of  the gas was measured August 
5 by the State Gas Inspector, and found to be that of 3 1 3.i  
inches o f  water. Photometric tests m.ade by the Superin . 
tendent of the East Boston Gas Works showed the gas to be 
of 14 candle power, giving a pure and brilliant light with 
various styles of burners. An attempt will be made to 
utilize the gas for illumination, cooking, and heating. 
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Machine Knives for Wood-working Machinery, BOOk ! brings exactly the same quantity into the ve ssel. A. melt brass for casting any small article withont a regno 

Binders, and Paper Mills . Large knife work a specialty. Suppose the wind strong enough to blow the rain hori- lar furnace? A. Brass may be melted in an ordinary 
Also manufacturers of Soloman 's Parallel Vise. Taylor . zontally, how much then? coal stove. Give it plenty of time and a �ood fire. 

],he 
.
Oharqe/or �nsertU:TI under thi� head is One ])O�lar Stiles & c o . "  Riegelsv:lle, N .  J: (2) T. E. A. asks ; 1. Will a telegraph (14) D. B. asks : 1. What pressure per a hne/01' each znsertwn ; about ezght words to a hne. For Alcott s Improv ed Turbme, see adv. p. 110. sounder work on a line 600 feet long with ground wires , square inch will an upright copper boiler stand, shell 

Advel 'tisements must be 1'ec,;ved at publication office I Imp:oved . Solid Emery Wheels and Machinery, Au- without relays ? 2. A. Yes . . What makes the annuncia- No. 22, head sheets , No. 16, with four stays ; boiler 16 
as eatty as Thursday morning to appear in next issue. tomatlC Kmie Gnnders, Portab�e Chuck Jaws . Impor- tors drop when it is lightning in a telephone exchange? inches diameter and 30 inches long, with.4fJ three-q uarter . .  I tant, that nsers should have prICes of these first class I ' t  th f ee electricity in the air? A The current in. brass tubes ? A. 25 lb. per square inch. 2. Will the above 6t The pubhRhers 0/ thzs paper guarantee to adver- goods American Twist Drill Co Mered ·th ilIe N H s 1 e r • -. . . . ' . .  - • v , . . duced in the line by lightning. 3. Should not Leclanche boiler be large en,ough to drive a double engine, cyJiLder tzsers a czrctllatwn of not less than 50,000 copzes every For Standard Turbine, see last or next number. batteries be closed at night when not in use ? A. No; 2x4 ?  A. No, except the engines are run very slow, say 
)()eekly issue. Burgess' Nou-conductor for Heated Surfaces; easily the Leclanche should not be kept on a closed circnit I not more than 60 or 70 revolutions per minute. 3. Will -�---- applied, efficient, an� inexpensiv e .  Applicable to plain longer thanjs absolutely necessary, as it soou polarizes. it be safe and strong enough ? A. Yes. It!��a�

"\[
����

a
:�;�;

s
\�����g����::

s
m;:��:s,:�r 6:::� or�ur�e� surface8, p.pes, elbows, and valves. See p .  284 .  1 4. Is it not dangerous to nse the telephone during (15) L. S. writes : A friend and myself on t uy until you see the $4 Drill Chuck; holds 0 to thunderstorms? A. Yes, unless a very good lightn ing want to build a yacht 50 or 55 feet long. Have not had Co . ,  Waldo, Florida. 9-16 . A. }<' . Cushman, Hartford, Conn . arre,ter with a very good ground is provided. Even any experience in that line, and would like to get hull Wanted-Brick Making Machinery. W. S . Clark, Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. then severe shocks may be expected. /' model, or drawings, if possible. We want something to Macon, Ga. tlteam Hammers, Improved Hydraulic Jacks, and Tube (3) O. W. E. asks : Will water explode by wor\< from, want it for speed. A. A model would cost Fine Gray Iron Castings to order. A. Winterbnrn, Expanders. .R. Dndgeon, �4 Columbia St., New York . continued use in a boiler after all the air has been boiled about $30 to $4fJ. 2. Wh ich shall I use, iron or steel , for �'oundry, 16  De Witt St. ,  Albany, N. Y .  

Wanted-The address o f  40,000 tlawyers and Lumber- out o f  it? If so, what prevents the boilers o f  ocean the hull? A .  St�el would b e  the lightest and best. 3. Paper Board Manufacturing Companies will please men for a copy of Emerson's Hand Book of Saws. New steamships from exploding where surface condensers W hat size engine do we require ? Do yon think the S2nd address to J. B. Parker, Memphis, Alabam a .  edition 1880. Over 100 ill ustrations and pages o f  valuable are used ? A. No ; b u t  the ebullition will be very irregu- boat too small for double engine ; if not, what size ; also. Green River Drilling Machines ; Lightning Screw information. EmerRon, Smith & Co., Beaver Falls, Pa. lar and the boiling point be raised. In oceau steamers size of boiler, shaft, and wheel? A. A donble engine, 6 Plates . Page lOS . For Wood-Working Machinery, see ilIus. adv. p. 124. a certain small amountl of fresh (or new) water is added inch cylinder by 8 inch stroke. The dimensions of 
Graining & Lettering; new pat. J. J. Callow, Clev'd, O. The " Fitchburg " Automatic Cut-off Horizontal En� from time to ti):lle, or the water submitted to aeration boiler would depend npon the kind. Wheel about 3 
Wanted-A Good Pattern Maker. A pply to A. Lei- gines.  The " Haskins " Engines and Boilers. Send for before being returned to the boiler . feet 8 inches diameter; shaft 272 inches diameter. 

telt , Bro. & Co., Grand Rapids, Mich . pamphlet. Fitchhurg Steam Engine Co., Fitchb 'g, Mass. (4) J. F. E. writes : I want to belt from a (16) T. W. C. asks at what temperature a 
Wauted-A Si tuation, by Experienced Foremau, in Eclipse Portable Eugine. See illustrated adv. , p. 125. twenty inch pulley on to a two inch pulley. and want to low pre_sure engine nses its feed water, and if a high Machine Shop . Can furnish drawings of the Dodge Elevators, Freight and Passenger, Shafting, Pulleys find the material that will be the most positive or will pressure engine uses any hoUer ; or, in other words, Horse Nail Machine. P. O. Box 43, Keesville, Essex and lIangers. r" S. Graves & Son, .Rochester, N. Y. not slip. the distauce between the pulleys being only does a high pressurp engine use hotter feed water than Co., N. Y .  

Tight aud Slack Barrel machinery a speClal ty. John about two feet. What can I find as the best thing ?  A. a low pressnre engine ? Also, how does the steaming 
For Sale Cheap.-A Springfield Gas Machine, with 500 Greenwood & Co. , Rochester, N .  Y. See illus . adv. p.124. A woven cotton or canvas belt would be best, but no qualities of anthracite coal compare with Pittsburg light capaCity. D. L. E., 16 White St.,  New York . 

Safety Linen Hose for Warehouses. Steamboats, and belt can work successfully unde. the conditions given, coal?  A. For low pressure engines about 100°, for 
2d-hand Machinists' Tools, Lathes, Planprs, and Drills, Hotds, at reduced rates .  Greene, Tweti'd & Co., N .  Y. if much power is to be carried. hi.gh pressure from 160° to 200°, according to efficiency for sale. A ddress Hawes Machine Co. , Fall River, Mass. of heater. Pittsburg coal a little the most efficient 

I . Rnbber Hose, Emery, Baxter Wrench, and Soapstone (5) W. F L. asks : What is the cheapest weight for weight. Carbutt's Gelatino-Bromide Dry P ates for ArtIsts, Packing. Greene, Tweed & Co., 118 Chambers St .. N. Y. and best way 'to iransmit one horse power four to ten . Architects, Amateur and Professional Photographers. 
rods-speed of shaft from whl'ch the pO"'er is to be I (17) H. C. S. asks : 1. Should small spiral Send for circular, Jno. Carbutt, Mftr., 9th and Arch Sts., Nellis' Cast Tool Steel , Castings from which our spe_ .. 

Philadelphia, Pa. cialty is Plow Shares. Also all kinds agricultural steel s and taken twent.y-five revolutions per minute ? A. By a springs be made fr0n." right to I.eft �r left t� right ? A. 
ornamental fencings. Nellis, Sb river & Co., Pittsburg, Pa. wire rope three.ei)!hths inch diameter, if you can use ' They may be. wound m e i ther du:,ctlOn. It IS generally Recipes and Information on all Industrial Processes. Improved Steel Castings ; stiff and durable ; as soft. 19rge pulleys say about five feet diameter, on your shaft. more convenIent to make them right-handed. 2. What Park Benjamin'S Expert Office, 50 Astor House, N. Y. and easily worked as wrought iron ; tensile strength not . .  is  used to prevent small steel spiral springs from rust-
less than 65.000 Ibs. to sq. in. Circulars free. Pittsburg (6) E. T. asks : What sIze engme would ing, same being applied after spr ing is mad e ?  A. Dip Dish Washing Machine wanted; one that is capable 

of washing 25.000 daily. A liberal offer will be made any 
party possessing such a machine, by addressing n. \V .M., 
Box 773, New York city . 

Books relating to Civil Engineering, Electricity, Elec
tric Light, Gas, Heat. Hydraulics, Mining. !;anitary En
gineering, Steam gngine, Turning, etc. Catalogues free. 
E. & F. N. Spon, 446 Broome St., New York. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro., 50 Astor House, New York . 

For Yale Mills and Engine., see page 109. 

Rules for Engineers and Firemen, and the Removal 
of Rcale in Boilers. Send for circular. Rankin & Co. ,  50 
Federal St., Boston . 

For Best Quality Brass and Composition Castings, 
address E. Stebbins Mfg. Co., Brightwood, Mass . 

Telephones repaired, parts of same for sale. Send 
• tamp for circulars. P. O. Box 205, Jersey City, N. J. 

Asbestos Board, Packing, Gaskets, II'ibers, Asbestos 
Materials for Steam & Building Purposes . Boiler & I 'ipe 
Covering, Asbestos Pat. Fiber Co., l imited,t94 B'way,N.Y. 

Corrugated Wrought Iron for Tires on Traction En
gines, etc. Sale mfrs., H. Lloyd, Son & Co . •  Pittsb'g, Pa. 

Mallelble and Gray Irou Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa.  

Apply to J. H. Blaisdell for all kinds of Wood and 
Iron I\' orking Machinery .  107 Liberty St., New York. 
Send for illustrated catalogue . 

Our new Stylographic Pen (just patented), having the 
dupl :x interchangeable point section, is the very latest 
Improvement. The Stylographic Pen Co . ,  Room 13, 169 
Broadway, N .  Y .  

Advertising o f  all kinds i n  all American Newspapers. 
8pecial lists free.  Address E. N. Freshman & Bros., Cin
cinnati, O .  

Skinuer & 'Vood, Erie, Pao o Portable and Stationary 
Engines, are full of orders. and withdraw their illustra
ted advertisement . Send for their new circulars . 

Sweetland & Co. ,  126 Union St. , New Haven, Conn" 
manufacture the Sweetland Combination Chuck . 

Power, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear CO . . 52 Dey St.,N. y, 

The Brown Automatic Cut-off Engine; unexcelled for 
'Worlnnanship, economy. and durability. \Vrite for in
furmation. C. II. Brown & Co., Fitchburg, :M ass. 

For the best ::itave, Barrel, Keg, and Hogshead Ma
chinery, address H. A. Crossl ey, Cleveland, Ohio . 

Best Oak Tanned Leather Belting. Wm. F. Fore
paugh, Jr. ,  & Bros., 531 Jefferson st., Philadelphia, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust
able,  durable. Chalmers-Spence Co . ,  40 John St., N. Y.  

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys . yocom & Son's Shafting' 
Works, 'Drinker St., Philadelphia. Pa. 

Stave, Barrel. Keg, and Hogshead Machinery a spe
Cial ty, by E. & B. Holmes. Buffalo, N. Y.  

Nickel Plating. -Sole mauufacturers cast nickel an
odes, pure nicl{el salts, inlporters Vienna lime, crocus, 
.etc. Condit. Hanson & Van Winkle, Newark, N. J . ,  and 
92 and 94 Liberty St. ,  New York . 

Steel Casting Company, Pittsburg, Pa. be required to drive a s ide wheel, iron hull yacht, 30 them in boiled linseed oil and allow it  ttl dry on. 3. 
C. J. Pitt & Co. , Show Case Mannfacturers, 226 Canal feet long. 7 feet beam, fifteen miles per hour? A. It is Can sheUac be nsed in place of glue in cementing wood 

St., New York. Orders promptly attended to. Send for not practicable to drive a boat the s ize you name fifteen joints? Is it as strong, and how long does it take to set? illustrated catalogue witb prices. miles per honr with side wheels. To accompli sh it A. Shellac will not replace glue. It takes a long time to 
For best low price Planer and Matcher. and latest with a propeller, everything else must be sacrificed to I set in the middle of a joint, and is not as strong as 

improved Sash, Door, and Blln 1 Macbinery, Send for speed. glue. 
catalogue to Rowley & Hermance. Williamsport, Pa. (7) F. lVI. D. asks (1) for the best and (1S) H. A. B. asks : 1. Does the magnetic Elevators.-Stokes & Parrish, Phila. ,  Pa. See p. 125 . cheapest way of making electric batterie". A . S ee Sup- needle point direct to the North Pole and the Nort.h 4 

to 40 H. P. Steam Engines. See adv. p. 125. PLEMENTS 157, 158, and 159. 2. How much pressure Star? A. On certain lines on the earth's surface the 
Fire Brick, Tile, and Clay Retorts, all shapes. Bor.gner will a copper boiler, 6 inches in diameter, 8 inches long, need le points toward the pole. ::iuch a line HOW passes 

& O'Brien, M'f'rs, 23d St., above .Race, Phila . .  Pa. stalld ? A. It depends on the thickness of copper of near Wilmington, N. Coo Charlotteville. Pa. , and Pitts
Penfield (Pulley) Blocks, Lockport, N. Y. See ad. p. 125. 

which your boiler is made. 3. Where can I obtain a burg, Pa. 2. Are there maguetic poles 23 degrees out of .............................................................................................. small cheap engine that will run a three foot boat? A. line of the geographical poles ? A. The magnetic me-. --�� ---.. ---- You might find one at a:1 instrument or toy store. ridian in some localities varies from the geographical NEW BOOKS AND .PUBLICATIONS. meridian 230 or more. 3.  Which is the nearest star, (S) W. O. G. asks : What power can be and its distance ? A.  So far as is known the nearest obtained from 25() cubic feet of water per minute fixed star is Alpha Centauri , in the southem hemisphere. having 4 feet fal l ?  A lso, the diameter of uudershot It is more than twenty millions of millions of miles diswheel which would give best results, and size of buckets tanto No other star is known to be within double the for same? A. Your fall of water will give you abollt distance. 

THE BOOK OF ENSILAGE ; OR, THE NEW DIS
PENSATION FOR FARMERS. By John M . 
Bailey. Bi llerica, Ma�s. : Published by 
the author. Svo, �loth, pp. 202. Price $2. 

In this very enthusiastic 'volume Dr. Bailey relates 
his experience with ensihfge at . .  Winning Farm." He 
frankly admits that the meth od of preserving fodder 
in pits under pressure is not so mucb a new dispensa
tion as one of the lost arts, which, after the lapse of 
centuries, has just been rediscovered and improved. It 
is, however, " destined to be the means which shall 
produce a revolution ill modern agriculture." For his 
part he has simply put int.o practice in America a sys
tem which M. Goffart has demonslrated to be practical 
in France. How far Dr. Bailey's zealous championship 
of silos leads him to exaggerate-if at all-the impor
tance of the system of ensilage, only time and wider 
experience can determine. It is  certainly to be hoped 
that he is not mistaken in his estimate of its advan
tages. At all events experimental s ilos are not expen
sive, and farmers will run no great risk in cautiously 
giving the system a fair trial. For this work the in
formation furnished by Dr. Bailey's experience will be 
of value. 
THE VOICE. 

This is  a sixteen page paper, issued monthly, at Al
bany. N. Y. , and devoted to voice culture, special atten
tion being paid to stammering and other defects of utter
ance. The Voice is the ·  official organ of the Mnsic 
Teachers' National Association , and seems to be admir
ably adapted to aid the professionai work of teachers of 
singing, reading, and elqclltion, as well as physicians 
who make a specialty of the diseases of the vocal organs, 
Edgar S. Werner, editor and publisher. $1 a year. 

one horse power. The velocity of the periphery of the 
wheel should be about five feet per second. A good (19) A. H. asks : How can I make a strong 
diameter for mill purposes would be 9 to 10 feet outer paste for fastening bills in a file book ? A. Rice or 
diameter, and the diameter inside the hnckets,6M to 7J4 starch paste is b"st. The following is well recom
feet. mended : 4 parts (by weight) of fine glue are aHowed to 

(9) E. T. writes : On page 57 of the soften in 15 parts of cold water, and then moderately 
" . . " ' . . heated until the solution becomes qnite clear; 65 parts Wrlllkles and Rece.pts . It say� . It may be fRlrly as- of boiling water arc now added, with constant stirring. sumed that a non-conde�slllg engllle bas on an a vera�e I In another vessel 30 parts of starch paste are stirred np at least 2 lb. per �qu�re mch back press.'"e �n the plS- with 20 parts of cold water, so that a thin milky fiuid is ton. By the applIcatlOu of a conden�er It might be ex- obtained without Inmps. Into this the boiling glue sopected that there would he a negattve pressnre of 10 I t' . d II t' d d th h I k t t b 'l . h th b k f th . t h t u IOn .s gra ua y s !fre , an e w  0 e ep a a OJ -lb. per square IllC on e a? 0 e p.s on, so t a ing temperature for a short time. Aiter cooling, a few the piston pressnre would be Increased by 12 lb. Ques- dr f b i ' ' d  dd d t th t Th' b t' f 10 Ib ops 0 car 0 .c aCl are a e 0 e pas e. IS  tion. How can there e a nega Ive presmre 0 • paste is exceedin"ly adhesive, and may be nsed for per square inch when there was only 2 lb. per sq.nare leather as well as for paper and cardboard. It should inch in the first place ? In the example the 'pIston be preserved in corked bottles to prevent evaporation pressure is increased 12 lb., whereas I can only make it and in thi"  way will keep good for years. 

' 
2 1b.  increased. Which was taken from the . b ack pres- -
snre? A. Thcre is no snch thing as negative pressure; (20) J. A. S. inquires : 1. How to make a cheap 
we suppose YOll mean by 2 lb. back pressure, that much and serviceable emery wheel. A .  Turn wheels from 
more than the atmosphere, or 14'75 lb. +2= 16'75 lb. If well seasoned pine, of the form desired ; place emery 
now by the use of the condenser YOll reduce this total upon ·ltn iron plate heated to 2OGo to 212° ; eoat the 
back pressure to 3 lb. ,  it is  evident you have removed wheels with glue prepared as for uniting wood, and roll 
13 '75 lb. back or resisting pressure to the work of the the wheels in the warm emery. After the glUe dries, 
piston. the surplus em�ry is brushed off and another �oatlllg of 

h I I glue is applied and the wheels are again roiled in the (10) S. B. asks : 1. W at ru e must work warm emery. The wheels should be allowed to become by to figure out the horse power transmitted by belts thoroughl y  dry before nse. 2. How can I make emery WS and pulleys ? A. For belts the formula600 =horse power, sticks? A. Prepare sticks of such forms as you may re-
quire, and coat them as directed for emery wheels, or 
attach to them emery paper by means of glue or paste. is a very safe and and convenient mle where W = w idth 

of belt in inches ; ::i = speed of belt in feet per minnte. 
With very short or narrow bolts divide by 800 instead of 
600. 2. What do you consider to be the best book on 
the subject? A. Cooper on Belts and Belting. 3. Does 
Haswell treat ou the subject in his pocket edition? 

HINTS '1'0 CORRESPONDENTtl. A. Yes, briefiy. 

No attention will be paid t.o communications nnless (11) H. W. S. writes : Our land  is from 
accompanied with the full name and address of the three to five feet lower than the Hocking Canal,!from 
writer. which we wish to irrigate by means of underground 

Names and addresses of correspondents will not be pipes a.nd hydrants. Could a hydraulic ram be used Presses.  Dies.  and Tools for working Sheet Metal .  etc. given to inquirers. with success to force the ,,,ater through the pipes? Sup-Fruit & other can t.ools. Bliss & \\,iIliams. Il 'klyn . N. Y. We renew our request that correspondents, i n  referring pose the main pipe is three inches, what size should the 

(21) G. H.-To prepare good cider, choose 
ripe, sound apples, sweat them in small heaps l or a few 
hours, and wipe dry. Then grind them, place the pom
ace betweeu layers of clean straw, or preferably 
hair cloth, in a suitable screw press, and apply 
the pressure. As the j uice runs from the press strain 
it through a hair cloth sieve into a large open cask cap
able of holding all the j uice ta be expressed i ll one day, 
In a day, or sometimes less, the pomace will riee to l11e 
top and grow very thick. When Ii i  tie white bubbles 
break tbrough it draw off the liquid through a spigot 
placed about 3 inches above the bottom, leaving the lees 
behind. The cider must be drawn off into very 
cleau casks,  and repeat.edly racked off until the 1Irst 
fermentation is over, which is known by no more of the 
white bubbles, before mentioned, forming. Then add 
a gobletful of sweet oil to each cask, fill it up witl! cider 
in every respect like that contained iu i t, and bnng up 
tight. Sugar or glucose is sometimes added at this stage 
-8 to 15 pounds to the barrel, according to the charac
ter of the apples u sed-sweet or sour. When the cider 
has att •. ined the proper taste, add one-quarter to oue
half pouJ,ld of isinglass d issolved in some of the cider, 
and then" about one-q uarter pound (not more) of freshly 
prepared sulphite of lime (common preserving powder), 
and draw off, after shaking and allowing to settle, into 
very clean barrels. or bottle. The sRlphite (which must 
not be mistaken for 81llphide) preserves the cider per
fectly. 

Instruction in Steam and Mechanical Engineeriug. A to former answers or articles, will be kind enough to I pipe next the canal b e ?  Would it be hetter to rnn the 
thorough practical education , anli a d esirable situation name til e date of the paper and the page. or the number water in an elevated tank. Conld steam or wind power 
as soon as competent. can be obtained at the National of the question . be used cheaper to produce the same or better effect? Institute of Steam Engineering, Bridgeport, Conn. ]for Correspondeuts whose inquiries do not appear after A. A hydraulic ram eonld be used with success; but of particulars, send for pamphlet . a reasonable time sholl l d  repeat them. If not t.hen pub- course the quantity of water taken from the canal will 

Hydraulic Jacks, Presses and Pumps. Polishing and Jished, they may conclude that, for good reasons, the be very mnch greater than that discharged. If the dis-Buffing Machinery. Patent P unches, Shears, etc .  E. Editor declines them. charge p i pe be 3 inches diameter, the receiving pipe LyOn & Co., 470 Grand St., N ew York. Persons desiring special informatiou which is purely should be 7 inches to 772 inches diameter. 
Sheet Metal Presses, Ferracute Co . ,  Bridgeton, N. J. of a personal character, and not of general inte�est, (12) F. R. W, asks : 1. Can steel wire be Wright's Pateut Steam Engine, with automatic cut should remit from $1 to $5, according to the subject, 

off. The best engine made. For prices, address William -as we cannot be expected to speud time and lahor to 
Wright, "Manufacturer, Newburgh. N. Y .  obtain such information without remuneration. 

For Pat. Safety Elevators, Hoisting Jl]ngines , Friction Any nnmbers of t.he SCIENTIFIC AMERICAN SUPPLE-
Clutch l'ulleys, Cut-off Coupling, see Frisbie's ad . p .  93. MENT referred to in tbese columns may be had at this 
For Separators, Farm & Vertical Engines, see adv.p.93. o
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For Patent Shapers and Planers, see ills. adv. p. 93. (1 ) J. K. writes : In your answer No. 6, For Mill Mach'y & MIll Furnishing. see ilIus. adv. p .93. R .  R. W. , which of course is perfectly correct. it would 
Mineral Lands Prospected, Artesian Wells Bored, by be of great interest to the readers and R. R. W. to state 

Pa .  Diamond Drill Co. Box 423, Pottsville, Pa. !lee p. 93 that when in a storm the rain descends slantingly the 
Rollston� Mac. Co. ·s  Wood Working Mach'y ad, p. 93:' I resultant increase of lineal speed occasioned by the wind 

galvanized in the Rame manner as iron wire? A. Yes ;  
the steel wires for the Brooklyn bridge are galvanized. 
2. Is there any way by which I can apply lead in solu
tion to a tin roof so that it will adhere and prevent rust 
or leaking? A. We know of no way of doing this. Ap
ply two coats of some good paint. 

(13) F. A. D. asks : 1. Can a catamaran be 
built of solid logs or huils, instead of hollow ones;  say 
either of wood or cork, lind of sufficieut buoyancy for all 
practical purposes in rough or smooth water? A. Yes. 
but the hollow cylinders are to be preferred. 2. Can I 

COMMUNICATIONS RECEIVED. 
On a Natural Gas W ell. B1{ R. B. S.  
On C'lrious Meteorological Phenomenon. By T. J, F. 
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[OFFICIAL. I 

I N D E X  O F  I N V E N T I O N S  
Jl'OR WHICH 

Letters Patent or tbe United States ",ere 

Grantoo in tbe Week Endin:r 

July 27, 1 880, 

J'titntifi t �lUttitau. 
[ I'OCOm:t��-:' E. Fontaine. . . . .  . .  . . . . . . . . . . . . . . . . . .  2&;,472-�� 0ll\ fhttdi� 'mtn1� I 

Loom, jacquard, apparatus, W. P. Uhlinger . . . . . . .  230,591 � " . ¥ . • I Mash. apparatus for making distillers' aDrd bew .. 
ers\ P. Zimmermann . . . . . . .  . ... . ........... 230,517 Inliiide PaU'e� each insertion - - - "5 cents a l i ne .  I Back Page, each insertion ,. - - S,1 .00 a l ine .  Measure and spring scale, combined tape, .T. B .  (About eig-bt wo:rds t o  a line.) Williamson . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . .  : . 230.592 Enqravinqs may !!eaa adven .. ements at the same rate 

Metal, coating, Morewood & Rogers . . . . . . . . . . . . . . .  230.488 Per line by meab"-,rement, as the letter press. AlZver-
Metals, galvanizing, W. P. Breeding . . . . . . . . . . . . . .  230.463 tisements must be received at publication Qtfice as early 

Microphone, S .  D. Houpt . .  . . . . .  . . . . . . . . . .  . .  . . . .  230,550 a, Thursiay morning to appear in next issue. 

Middlings purifier attachment, S . C. McMaster • • • .  230,485 �i;�� ����i�t��� �} �}6�sIC:lfJia�u�:�
t�6�i�s

ag:::y Middlings separator, A. N. Wolf . . . . . . . . . . . . . . . . . . .  230,597 weekly issue. 
I }Iowing machine, Irood & Rosebrook . . . . . . . . . . . . .  230,598 

A!'IlD EACH BE.'lRI NG THAT DA'I'E. MusiC rack, E .  C . Strange . . . . . . . . . . . . . . . . . . . . . . . . .  220,446 
Musical instruments, apparatus for marking note 

PLAmG AN)) JlIATCHING MACHIN E. 
§ � 

lThose marked (r) are reissued patents.l cylinders for. Fogelberg & Graves . . . . . . . . .  , . . . .  230,540 
Necklace clasp, D .  Untermeyer . . . . . . . . . . . . . . . . . . . .  230,510 
Netting attachment. mosqUito, W. H. Miller. . . . .  230.437 

A printed copy of the speCification and drawing of any Oil, refining cocoanut. A. P. Ashbonrne . . . . . . . . . . •  230,518 
patent in the annexed list, also of any patent issued 
Since 1866, will be furnished from this office for one dol-

Ore crusher, E. S . & H. II. Blake . . . . . . . . . . . . . . . . . . .  230.524 
Ore separator, R. 1-1. Sanders . . . . . . . . . . . . . . . . . . . . . . .  230,500 
Oscillating engine, A. B. Wood . . . . . . . . . . . . . . . .  . . 230.515 

lar. In ordering please state the number and date 0<: the Oysters, canning, J. T . Maybury . . . . . . . . . . . . . . . . . . .  230.561 
pat.ent desired and remit to )lunn & Co., .87 Park Row, 
New York city. We also furnisl! {lopies of patents 
granted prior to 1866 ; but at increased cost, as the speci
fications not being printed, must be copied by hand. 

PantaJooons hanger, S. Wheelwright . . . . . . . . . . . . . . . . 230,513 
Paper while hanging the same, machine for hold-

ing up ceiling, A. Clemons . . . . . . . . . . . . . . . . . . . . . .  230,404 
Pavements, laying, A. Pelletier . . . . . . . . . . . . . . . .  . .  230,492 
Pavements or roads, laying asphalt or concrete, 

E. J. De Smedt (r) . .. . . . . .  . . . .  . . .  . . . . . . . . .  9,324 
ACid, apparatus for the recovery of waste sul- Pedal motor. duplex, C . 1 .. . Fleischmann . . . . . . . . . . .  230,411 

::: Z �  � :;; � o:�g  " "" l"l  aa� w o w 
.:<:+ § Pf> 
Z' 0 � ? 

Special Machines for Car 'York, and the latest improved 
Wood Working Machinery of all kinds. 

J()BBI � G  I N  WOOD WORK. 
Goods manufactured at low prices, with fine Inachinery, 
and the best of work'. C. C. SHl<JPHERD, 

204, 206,.2_1(, and 216 West Houston St., New York. , 

[AUGUST 28,  1 880. 

H OR!iiE COnN PI, A N T F: R. 
I want some reliable manufacturin/Z establishment to 

make an improved Horse Corn Planter, a new invention 
X

h
iggJlgga����·J�fIi��g�l p1��M'Ftr��:£�:r f�f����: 

Hon, address the inventor, A. C. ANDRE, BeJoit, Wis. 
GREAT JIllPROVElllENT!S 

Recently made In  

CRUSH I NG  AND GR IND ING  
�ax�En'R'o�k�v�1J cOIM,�ic�'l:��Sw���.i!: 
pel QUARTZ to gl'ind (HTARTZ. 

Adllr{'s!ii, for He,,' (�ircula)'. . 
BAUGH & !SON"', Philadelphia, Pa. 

" The 1 876 Injector. " 
Simple, Durable, and Reliable. Requires no speCial 
valves. Send for ilhu,trated circular. phuric, A. G. Sebillot . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,501 Phosphated nutritive powder, S. W. Haley . . . . . . .  230.415 T RA N S  PA  R EN  T CA  R 0 S Agricultural implement, J. B. Gracey . . . . . . . . . . .  , . .  230,414 Pigeon hole bottom, J. E . McNair . . . . . . . . . . . . . . . . .  230 ,436 . cont.lnlng H ldden Pletures, .ero unique. 
T{) FO(TND�_' RS AND MACHT�'ISTo • .  -FOR S .\LE-Asphalt road and pavement, E. J. De Smedt (r). . .  � 3:25 Planter and cultivator, cotton, J .  D. Walsh . . . . . . . .  230,451 Your T����� 4�/co�ai���!D�t� .... SS. a Patent Right. Address ISAA dir. WRIGHT, ' , 

'V .U .  :,; E LLER:,; & CO., i'hila. 

Axle turner and screw cutter, T . B . Black . . . . . . .  23D,395 Planter check row attachment, COIn ,  ·W'ood & No. 132 :FJast. Monument St., Baltimore, Md. �:!
e
fr::!C;��� i)�':.U�u R�i�h��b�· h : . : : : : : : . : : · : : ·  ��:��; Pla�:�,�:��� ·;��·����: J: ��·" ci����;t��� : : : : :  �:�::� K N O W T H Y  S E L F. TOY-NO-V-�-�LTIEs-iN \VO-Oil-WAN'l'ED. WIU m;y 

Bark, purifying extracts of, E . Bradley . . . . . . . . . . . .  230,898 Plow, T. E. Jefferson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,419 THE untold miseries that result �ro���tt����e c��cJI���;le. HAWES BRO'rHERS, 
Basket handle attachment, A. Hourdeaux . . . . . . . .  230,482 Plow. J. J .  Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,457 ma/

r
g::," i�W�������

n 
!'i\.d

ea
r��l��: STATERIGH-';;i,-SOUTHERN AND WESTEHK ONLY, Bath closet, C. D. Watkins . . . . . .  . . . . . . . . . . . . . . . .  . .  230,453 Plow. sulky, H. E .  Reepes . . . . . . . . . . . . . . . . . . . . . . . . . .  230,497 'l'hose v;ho doubt this assertion f k' It (t t t )  f I h Bed, cabinet, L . C. Boyington . . . . . . . . . . . . . . . . . . .  230.397 Plow. wheel. H . M .  Clark . . . . . . . . . . . . .  _ .. . . . . . . . . .  230,528 should t

��e 
0 a money ma mg nove y w° Yt. it'h�, I'ifJi�;a� P':'''· 

Bed frame rail joint, W. B . Cantrell . . . . . . . . . . . . . . .  230 626 Pole tip, vehiclc, J . Banks . . . . . . . . . . .. . . . . . . . . . . . . . . 230,520 
Bed, lounge, S. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �80,545 Preserving fruit, C. J. Renz �� . . . . . . . . . . . . . . . . . . . . . .  230.573 
Beehive. W. 'rruxal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,448 Printing linear measurements upon fabrics, rna-
Blind adjuster and fastener, C .  L. Rainhart . . . . . . .  230.196 chine for, J . J. Scholfield . . . . . . . . . . . . . . . . . . . . . . . 230.441 Blind. window, J. W. It. Vogdt . . . . . . . . . . . . . . . . . . . . .  230,511 Propeller wheel , .reaction, K. R. Olmstead . . . . . . . . .  230,566 
Boot and shoe nail, L. Soule . . . . . . . . . . . . . . . . . . . . . . . . 200.{)85 Pruning implement, P . P. Flournoy . . . . . . . . . . . . . .  230,539 Boot treeing machines. tool for, J. E. Crisp . . . . . . . . 230,406 Puddling and heating furnace, M. V. Smith . . . . . . .  230,533 
Boots an'd shoes, repairing, M .  A. Mallalieu . . . . . . . �30,56j) Pu1p machine, wood, G. P . Enos . . . . . . . . . . . . . . . . . . .  230,471 Bottie stopper, J. F. Kiug . . . . . . . . . . . . . . . . . . . . . . . . .  230,423 Pumps, motor for operating, G"ston & Campbell . 23:,474 Box for holding ice cream, etc. ) F. \Yatkins . . . . . . .  230,452 Railway continuous draw bar, T. 1 1 ibbert . . . . . . . . .  230,549 Branding macltine, J. 11 . }Iacy . . . . . . . . . . . . . . . . . . . .  230.427 Rall.way frog, F. C. IYeir . . . . . . . . . . . . .  . . . . . . .  230,45{ Breakwater and pier. A .  ;\1. Elliott . . . . . . . . . . . . . . . .  230.537 Railway signal, C. H. Jackson . . . . . . . . . . . . . . . . . . . . .  230,418 
Bridge, railway, P . Fischer . . . . . . . . . . . . .  , . ...... ... .. 230.410 Railway signal, electriC, T. A. B. Putnam . . . . . . . . .. 230,494 Broom, S. P. Fraley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.541 Railway train indicator, G. F. Holmes . . . . . .  " . . . . . .  230 .417 Bureau. C. Erikson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.538 Rein holder, A. Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,557 I Burnishing machine. H. P. Nichols . ' " . . . . . . . . . . .  230.43) Rope or line clasp, A. L. Pitney . . . . . . . . . . . . . . . . . . . .  230,436 , be!'ej

��.
cto

.
r Button cutter and marker, F . C. Ballsmith . . . . . . .  280,392 Sand trap, J. T. Sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,579 An il lustrated sample  sent to nIl on receipt of 6 cents Button. detachable, Capron & Sadler . . . . . . . . . . . . . 230.402 Sash cord guide, D. H . Duer . . . . . . . . . . . . . . . . . . . . . . .  230,408 fo,r,���t;:[l;or refers, by permission, to Hon. P. A. BIS-Button fastener, J. B. Stewart . . . . . . . . . . . . . . . . . . . . .  230,504 SaRh fastener, J. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230,434 SEI.JI;, M.D .. prest. of the National Medical Association. �:��o!���ei�::'�. �: g:::���. : '. : : : '. : '. : : : : :  . . .  : : : : ' : :  ;::!�� �:�

h 
::�:e��� ������:�:U�:��: .�: � .. �.���.

n
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r
;� �t�e�.: �o;��'!,���� �9h� H E A L 

230 421 author may be consulted on all dis- T H Y  S E L F  Ca, ipers and centering device, M. 'V. Kahle . . . . . .  , Saw sharpener, gin, R. S .  Mudford . . . . . . . . . . . . . . . . 230.489 eases requiring skill and experience. • CaUpers and scriber, combined, )(. W. Kahle . . . . .  230,420 Screen frames, bracket piece for, E. N. Porter . . . .  230,438 Car brake and starter, J. H. H. Taylor . . . . . . . . . . . . . 230.506 Sewing machille, E .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  230,580 Car coupling, C. F. Archenbronn. . . . .  . . . . .  . . . . .  230,458 ·1 Sewing mach ine attaChment, I . L . Grinnell . . . . . . .  230,478 
Car coupling, E. S. Plimpton : . . . . . .  . . . . . . . . . . . . . . . .  230,493 -Sewing machine binding attachment, T. Westgate 230,594 OF THE Cal' door, graIn. E. Robinson . . . . . . . . . . . . . . . . . . . . . . .  230,574 i Sewing machine fcedingmechanism,D.W.Goodell 230,544 • f' � . Car df)Or operating mechaniMm, I.J . I)rince . . .  " . . . .  230,570 I Sewing machine treadle, R. Steel . . . . . . . . . . . . . . . . . . .  230,503 � tJt' "utt r '"  -.. m n,t4tf"\t'U Carpenter's gauge tool, J .  Russell .  . . . . . . . . . - . . . . . . .  230.440 i Sewing sweat linings into hats . .R. :Eickemeyer (r) 9,322 d't ",. ... . , , \' ,'-" 0 J¥ '" '" '"' 
Carri�ge, T. :U. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,399 1 Sheet metal can machine, W. H. Brock . . . . . . . . . .  - .  230,465 . F O R  18 8 0. Cartridge prImer, J. Gardner. . . .  .. . . . . . . . . . .  , . . .  230,412 1 Shingl er's bracket, C .  E. I,angmaid . . . . . . . . . . . . . . . .  230.425 C I G A R B O X  L U M B E  R €ereals, mode of and apparatus for reducing, L .  Shirt. R .  H .  Hutchinson'. 0 . . . . . . . . . . . . . . . . . . . . . . . . .  230,551 . • The ]lo�t. PO\l lIlnr Sciell l ilil' Paper ill the World. S. Chichester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.468 ! Shovels, manufacture 0'£, Lewis & Evans . . . . . . . . .  230,558 SPECIAL PRICES to all IlR]'tie. ordering ___ . 
Chain link, ornamental, S . Davidson . . . . . . . . . . . . . .  230,531 Spark arrester, A . Pohl . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  230,5111 2 0 . 0 0 0  FEET VO L l; ;t[]�  X LI I I .  � E W  SERIES. Check, bal'gage, W. W. Wilcox . . . . . . . . . . . . . . . . . . . .  230,455 SpOOling mach!Jie thread guide, C .  G . Trafton . . . 230,509 and upwards. Being Sole JUan nthcturers of the cele- I --
CheeRe knife, Barker & Barbour . . . . . . . . . . . . . . . . . . .  230.398 Spoon handle attachment, S. S. Bolton . . . . . . . . . . . 280,4Hl brated perfectly smooth and thoroughly seasoned 0111:\' 83.20 n '�e;:LJ', i ne1ndill� po�tage. \Veekly. 
Chimney cap, C. H. L'Amoureux . . . . . . . . . . . . . . . . . . .  230,483 Spring motor, C. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230,576 C U T  AN 0 P R ESS D R  l E O  L U  M B E R ,  5 �  Numbers n Year. . 
Churn, J. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,405 Stave vessels, seasoning cylinders of one, 1. Hog'e- rr�e

ca� °l!4:a�'O ��x
ml?�dI�e�:���Js e;!�a.J���i;���t1�� 'l'hj� ,,"·jd�ly. eircnlated and splendidly illustra�ed 

Churn, J. Y. Lanfair . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  230,484 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,481 �ycanlOre, Butternut. and Mahogany. AJso in Pane] paper 1S pubhshed weekly. Every number contains SIX-Cigar mOUld. N. Du Brul . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,535 Steam and hot air pipes, covering for, A .  B. Bat� i���1�:,'����tis��i���d PO
u
r�i.���i���e�f�:. 

a
�e�JR te?� pages ot u�efu] infurmr;tio:l, �nd a large �

,
umbe� of Cotfee Hnd tea pot,. hydrostatic, E. llazin . . . . . . . . . .  230,523 telle (r) . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.318 1ine Foreign and Domestic \Voods in Log's Plank, Boards, orI'::;Inal engravlngs of new 1nventlOlls and dl.:scoverIes, 

Comb handle, :N . B. Slayton . . . . . . . . . . . . . . . . .  _ . . . . . . 230,443 Stove covers, tool for forming lugs in, J. S. Gow . .  2E0.475 and Veneers. Send for Catalogue and Price I.Jist. representing Engineering "Vorks. steam )lachinery, Cooking and drying food and grain, machine for, Stub cutter and slicer, W. A. Wright . . . . .  . .  . . . .  230,516 , (;Ip!). W. ].tEJ� n & f O . , . Xew Inventions, Novelties in Mechanics, Manufact.ures, H. F. Brinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,525 Suspender end, L. II. Day . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.532 ___ VS6 to _00 I,ewls �tl'eet, New YOlk. Chemistry, ElectriCity. Telegraphy, Photography, Archl-Coop, folding shipping, W . Adair . . . . . . . . . . . . . . . . •  230,&88 Table fastening .  J. B. Quevedo . . . . . . . . . . . . . . . . . . . . 230,571 B E E  C H E R  & P E e I{ • tecture, Agriculture, He>rtlculture, Natural History, etc. Corn cutting and grinding mill, J. O. Grisham . . . .  230,547 Telegraphs, transmitter for fire alarm, J .n . Tilley 230.508 Successors of MIT 0 PECK Manufacturers of A I !  Classes of Rmblers find in THE SCIENTIFIC Cornstalk cutter, S. 1.. Long . . . . . . . . . . . . . . . . . . . . .  230,426 Telephone call system, Curtis & Crocker . . . . . . . . .  230.530 PECK'S PATEN'!' JhtO l' l'RE�I", A)!EJlICA" a popular resume of the bost scientific In-Corpse lifter, E. B. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,467 Terra cotta kiln, A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230,4i9 i;�;:::g';:i��S;,�o r��
m

�r':;'� I formation of the day : fiud it ig the aim of the publlshe .. Corset. M .  K. Bortree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �30,462 1 Thill coupling, Bean & Kooker . . . . . . . . . . . . . . . . . . . . . .  230,394 and Maehine Forgings, to present it in an attractive form, avoiding- as much as Cotton press, B. H. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . 230.449 1 Thill coupling, C . }1. Stoup . . . . . . . .  . . .  . . . .  . .  . . . .  230.586 Drop Dies. possible . abstruse terms. To every intelligent mind, Cracker machine cutter, G. J. Hill . . . . . . . . . . . . . . . . .  230,480 'J'hrashing machine, J. Ellis . . . . . . . . . . . . . . . . . . . . . . . . .  230,536 Address Telnple PlacQ, this journal affords n. constant supp}y of instructive Curtain fixture , J . Hinton . . . . . . . . . . . . . . . . . . . . . . . . . . 280,416 Thrashing machine and clover huller, combined, New IIavcn, COll ll . reading. It �s promotive of knowledge and progress in Cylinder., uniting the two halves of,W. T. Garrat,t 230,413 H. A. Milier. . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  230,562 every community where It circulates. Door check, S. D. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,422 Time check, watchman's. W. n. O'C:mnel l . . . . . . . .  230,565 FOr SAL:-PffEfT .fIG�T-S?methil:Yf ne"{;a
t
;:-:� Terms of Subscription.-Onc copy of THE SCIEK-Easel for decorating pottery, C. A. Palmer . .  . ... 230,432 Tin and terne plate, apparatus fer the manufac- ' for i;:ffro

a
�ed ��afEist�f� 

o
��d��:�t 

e, or WI exc 
TIFIO AMERICA.::-i will bo sent for one vear-52 numbers� Eaves trouJ':h, L. S. Bonbrak . . . . . . . . . . . . . . . . . . . . . . . 230,306 ture of. E .  Morewood (r) . . . . . . . . . . . . . . . . . . .  H . . . .  9,320 ____ I'ATEN1', Box D, Lebanon, O. postage prepaid, to any subscriber in the United States Elevator gate, automatiC. G. Ackermann . . . . . . . . . .  230,&87 Tombstones to bases, etc., attaching, S. Gregory . .  230,546 USE FUI� FOR FA RM E RS. or Canada, on receipt of three dollars and twenty Eye shade, W. Lancaster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,556 Tongs, I. R .  L . Boardman . . . . . . . . . . . . . . . . . . . . . . . . . .  230,460 C i t t d b  Ell E cents by the publishers ; six months, $1.60 ;  three Fence, W. Linville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,559 Toy, C. C. Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  230,502 on�J'r:lt;g;,:r���t!i�i's �e6�)'st

a
u;�f�1 altach�eI,1

a
Ftr months, $1.00 . �"'ence, toothed wheel wire , J. Stoll . . . . . . . . . . . . . . . .  230,445 Toy lantern, revolving, J. B. Robinson . . . . . . . . . . . . .  2;30,575 plows. 'rhe clevis is novel in construction and useful in Fence wires, machine for barbing, H. Reynolds . .  230,439 Tube cleaner, Taft & Darling . . . . . . . . . . . . . . . . . . . . .  230.588 ��,�Pg��c:t}'i.��:�d

o�' ��d�:.����t'goi�t�� '¥'h�o 
cr.:�fs

e I�· FenCing, barb wire, J. E. Stuart . . . . . . . . . . . . . . . . . .  > .  230,505 Tug, sprlnJ': draught, G. W. King . . . . . . . . . . . . . . . . . . .  230,554 .'l'ong
'r
llght, and dnrable. State and county rights for }"'irearm, D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.'),582 Umbrella support. G. E. Barker . . . . . . . . . . . . . . . . . . . .  230,521 sale. ' erms low. A����J0.B�\L���ELrt��o

a:!OXia. Firearm, breech-i1oading, C. H .  Eutebrouk . . . . . . . .  230.409 Vacuum, apparatus for obtaining a, L. H. Ward . .  230,5n Fire escape, R. W. H. Kopp . . . . . . . . . . . . . . . . . . . . . . . . . 230,555 Vapor burner, W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  230,534 XX COl' (not p n int.,. t1 ,  W h i te Duck) $2. �'Ire escape ladder, F .  A. Baker . . . . . . . . . . . . . . . . . . .  230,459 Veloclpede, O J .  McGann . . . . . . . . . . . . . . . . . . . . . . . . . .  230.428 Fireplace. J. Adair . . . . . . . . . . . . . . . . . . . . . . . . 230,389, 230,390 Vise and shears, combined, .E. Brown . . . . . . . . . . . . . .  230,400 Fruit drier tray, N. O .  Tiffany . . . . . . . . . . . .  : . . . . . . . .  230,5()7 Wagon body, O. Schimansky . . . . . . . . . . . . . . . . . . . . . . . .  280.578 Gaiter clasp or fastenlug. C .  Riese . . . . . . . . . . . . . .  230,498 Wagon, dumping, H . C. Chaplin . . . . . . . . . . . . . . . . . . . .  230,527 Gas lighting apparatus, electriC, Pinkham, Tirrell Wagon, platform, R. C. Morse . . . . . . . . . . . . . . . . . . . . . 230,563 & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,567 Warping machine stop mechanism, 'I' . C . En-
Gas lighting apparatus, electric, J. P. Tirrell . . . .  twist:e (r) . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . .  9,319 I 230,589, 230,590 Wash stand and bath tub, combined portable, \Y. , 
Gas motor, engine, D . Clerk . . . . . . . . . . . . . . . . . . . . . . . . .  230,470 S. Carpenter . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,403 ! Makes a perfect bed. No mattress or pillows required_ Gate, J. E .  Garrett . . . . . . . . . . . . . . . . . . . . .  . . . . . ...... 230,542 Watch, stem winding �nd setting, C. V. Woerd . .  230.596 ���trr�J�tr':,i������a��'o�

s
o�e�t:d

tf:,�tba'i.1ry �
s 
s�li�:s��ll.: Gate, J .  H .  Greenhow . . . . .  � . . � . . . . . . . . . . . . . . . . . . .  230,477 Water motor, J .  P .  Milller . . . .  . . . . . . . . . . .  280,564 ing. It is just" the thing for hotels, offices, cottages, camp-Glass aud other furnaces. C. F .  Schad . . . . . . . . . . . . .  230.577 Wheelbarrow. C . C . Johnson (r) . .  . . . . . . . . . . . . . .  9,323 meetings, sportsmen, etc. Good for the lawn, piazza or Glassware machine for finishing open-ended, J .J. 'Vh'metree T T Pearson 230 490 H coolest place in t.he house." Sp.endld for invalids Or chil� • ' " 1 , . .  _ . . . . . . . . . . . . . . . .  . . . . . . .  , .  dren. Sent on receipt of price, or C. O. D. For 50 cts. GIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............... 230.543 Wire roBing machinery, n . B. 90mer (r) . .  . . . . . . . .  9,321 extl'a, with order, I will prepay express to any R. R. Glassware, manufacture of pressed, J. Denning . .  230.534 Wire stretcher, Yl. G. Glark . . . . . . . . . . . . . . . . . . . . . .  � . .  230.529 station e�st of Mis8:!§!sippi �iver and north of Mason and 

Glove fastener, Rae & Wilds . . . .  . .  . . . . . . . . . . . .  . .  230.495 Wire twisting machine, D. A. Kilmer . . . . . . . . . . . . . .  230.553 D�lo�;��ri;NF��? aI�i"DR �&�., W�i't�'i.d ��:'n08-Governor tor elevators. etc . . safety, A. A. Wilder 230,514 Wood, bending, L. Pine . . . . . .  . . . . . .  . .  . . . . . . . . . . . .  230,437 ton ; 207 Canal St. , New York ; 165 North Second St., Governor, steam. L . D'Auria. . . . . . . . . . . . . . . . . . . . . .  �30.519 \Y ood, producing designs upon, S . K. Devereux . . .  230.407 �����_t St., Chicago. Send for Ch·culal·s. 
G\lns, rifie barrel for shot, C. R. Shelton . . . . . . . . . .  230.442 Wrench, G. H; Warren . . .  .. ....... . . . ........... . .  230,595 Hay rake, horse, Williams & Osborn. . . .  . . . .  230.593 

:�:�� .I�i!fe;��� · : : . : : : : :  : : :  : : : : : .  : : : :  : : : : :  : : : : : :  : : .  ;��:�� 
Horse power, W. J. Stevens . . . . . . . . .  . . . . . . . . . . . .  230.587 DESIGNS. 
Horses, mouth shield for, W. Bryden . . . . . . . . . . . . .  230,401 Carpet, D. }lcNair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,891 
Horseshoe machine, E. W. Tyrrell . . . . . . . . . . . . . . . .  230,450 
Hydrostatic press, J: H. McGowan . . . . . . . . . . . . . . . . .  230,429 

Clothes hook, S. C .  Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,889 
I.Jamp, fountain, W. H. Roby . . . . . . . . . . . . . . . . . .  1 1 .89() 

Inking pad, G. H .  KniJ':ht . . . . . . . . . . . . . . . . . . . . . . . . . .  230,424 Stove, cooking, Vedder & Ritchie . . . . . . . . . . . . . . . . . . . 11 .887 
Inking roller. C .  P. Stevens . . .  .......... . . . . . . . .  230,444 Stove, elevated oven cooking, Hodges & Heister . .  11 .888 
Jewel case, W. F. E. Gurley . . . . . . . . .. . . . . . . . . . . . . . .  230.548 Stove, magazine, Vedder & Heister . . . . . . . . . . . . . . . . 11 .886 
Kettle handle, adjustable, 'l'idd & Ciafiin . . . . . . . . . .  230,447 Tobacco, plug. Gravely & Lawson . . . .. . . . . . . . . . . . . . .  1l,H92 
Khitting machines. mechanism for operating the 

, thread guides of straight, Dennett & Holmes. 230.533 
Lamp chimney protector, J. S. Butcher . . . . . . . . . . .  230,466 
Lamp shades, decoration of, A .  E. Smith . . . . . . . . .  230,581 TRADE MARKS. 
Lantern, signal, J .  F .  Batchelor ........ . .......... 230,52'2 Bitters, stomach, J .  C .  Parker . . . . . . . . . . . . . . . . . . . . . . . .  7.981 
Lantern. tubular, W. H. Fulton . . . . . . . . . . . . . . . . . . . .  230,391 Iceland moss troches and ch loroform and arnica 
Lifting jack. Porter & Barnum . . . . . . . . . . . . . . . . . . . . .  230,569 liniment, Syvarth &, Schleussner . . . . . . . . . . . . . . . .  7,982 Une clasp, A .  I •. Pitney. . . . . . . . . .  . . . ... ... . .. .. : . .  230,4&5 Medldnal preparations, certain, J. Uoyd . . . . . . . . . . .  7.983 

PERFECT 
NEWSPAPER FILE 

The Koch Patent FiJe, for preserving newspapers;. magazines. and pam:Rhlets, has been recently improved and price reduc�d. ::Subscribers t.o the SCIENTIFIC AMBRICA"X and Scn�"XTIFIC AMERICAX SUPPLEMENT can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of thjs paper . Heuvy board sides ; inscription 

��e<;l��!r:�� w1::S�1C;�s;r�� tre
l�ap:�cessa.ry for 

Address MUNN & CO. , 
FubUahers SCUlN'l:lIi'IC AMERICAN 

CIllhs.-One extra copy of THE SCIENTIFIC AMERl
CAN will be supplied gratis jar every club of five subscribers 
at $.-t20 oach ; additional copies at same proportionate 
rate. Postage prepaid . 

One copy of THE SCIE�TIFIO AMERICAN and one copy 
of THE SCIE::\TIFIC AMERICAN SUPPLlJMENT will be Rent 
for one year, postage prepaid, to any subscriber in tho 
United States or Canada, on receipt of 8",>en dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom g-oes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc .• payable to 

M U N N  &. C O . ,  
3 7  P a r k  R ow, N ew York. 

To l�oreign Subscl'ibers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMEIUCAN is now sef..l.t 
by post cirect from N ewYork,with regularity , to subscrib
ere in Great Britain. India, Australia, and all other 
British colonies i to France. Austria, Belgium, German} . 
Russia, and all other European States j Japan, Brazil, 
Mexico, and all States of Central · and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIE�TIFrc AMERIC AN, 1 year ; $9, gold, for 
both SCIE::-.TTIFIC AMER1CA� and SUPPLEMENT for 1 
year. This includes · postage, which we pay_ Remit b-S 
postal order or draft to order of Munn & Co_, 37 Park 
Row, New York. 

TAK E  S O L I D  CO M FO R T  
BY USING oun NEW PATENT 

READE H'S COT CHAIR. 
st:a�:�·. 

e
��i:g/Y�sf

i
:£��

, �:r:i ����6�t�: �:
a
s��o�� as a heavy all-wood chair : can't get out of order ; pack.'! to thickness of a board i is upright, easy. or reClining chair·, cot, or stretcher, a� wanted j adJustable 1n ft." . . seconds to any of the five positions j givp-f-. the comf01 t. ,  of a $20 chair for $2. Call or send for full circulars. 

READERS AND WRITEI{S ECONOlUY CO • •  !l7 Fl'anklill �t., Boston;.. 4 Bond 8t., N. Y . i  69 Sta.te St., "bicall;o. 
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BAIRD'S 

00 1  � 
FOR PRACTICAL MEN. 

Ournewand enlarged CATALOGUE O F  PRA CTICA L ANn 
So n� N T IFIC BOOKS, 96 pages, 8vo ; a Catalogue of .Books 
on DYEING·, CA LICO PIUN'l'I:" G. 'V li: A VIXG, COTTO� and 
WOOLTi:N M A XUFA-CTUHE, 4to ; Catalogue of a choice 
collection of PUACTIC A L. SCIENTIFIC,  and {i;cO:S-OMIC 
BOOKS, 4to : List of Books on S'l'EAlH A ND THE STEAM 
R�� ttl;i ��Cf�p'd��n¥1I��i�E�:if����t�:�'i����� 
A LF;. S rRENGTH OF M A TE H T A LS.  CHRMICAT, A�ALYS I S .  
Ass_<\. YING. etc . .  4to ; List of Books o n  MIKIXG, MrNIXG 
MA CHI N ERY. eOA I., etc . •  4to ; two Catalogues of Books 
and Pamphlets on SOCIAL S rIENC��.  POL1TICAI .. Ero !\'o� 
.MY. BA :\, KS.  1 '( )!> eI.ATToX. PA lTPERI8.M . and kindred 
su�jects j a Catalogue of recent additions to our stock 
of PHACTIC'A L SCI ENTIFIC AXD TECH � J (,AL BOOKS ; 
a:-; well as a List of Lji�ADING BOOKS on M ETAL MIXI:-"'G,  
M)<;'l'AI.Jl ,UHG\�, MIN T�RAr.OGY. ASSAYING. A�D CHgM I
CAL A:-.;'AI.JYS I S ,  sent free to any one who will forward 
his address. 

HENRY C A RE Y  B AIRD & CO .. 
Industrial Publishers, Booksellers; and Importers, 

810 WALXUT STREET, PHILAD.li:LPHIA. 

STEAM PUMPS. 
H E N RY R .  WORTH I N GTON ,  

239 Broadway, N. Y., io!3 Wat!'r �t.; noston • . 709 lUarket St., �t.  L Olli S, Mo. 
THE WORTHI�G'l'ON PUMPI;'\G E;'\GINES FOR '\V A T EU 

WORKS-Compound, Condensing or Non-Condensing. 
Used in over 100 WaterM\Vorks Stations. 

WORTHINGTON STEAM PlTlHPS of aU sizes and for an 
purposes. 

Prices below those of any 
other steam pump in 

the market. 
WATER METERS. OIL METERS. 

BI BB'S CB1tL'¥l128lEl 
FIRE-PLACE HEATERS 

To warm upper and lower rooms. 
The handsomest, most economical 

Coal Stoves in the world. B. C. B IBB  & 60N 
Foundry Office and Salesrooms, 39 and 41 J.ight Street, 

BslttmOJ-e, Md. 
MARBLEIZE-q SLATE MANTELS. 

Q::j Send. for Ofrculars. -----------------
VENTILATION. - P AlUIES HAVING 
charge of churches, schools, etc., or any one in need of 
ventilation, will find the Wing Fan Ventilator the best. 
See SCI. AM., Jan. 31, 1880. or send for circulars. 

L. J. Wing or Simonds Mfg. Co., 50 Cliff St., New York. 

1 4  S T O P  O R C A N S , 
fi.\ U B B A S  S ��t O���r.upl$�;')� Pian os, 5125 and upwards, sent on trial. (�atalogue 
free. Address DANIEL F. BEATTY, Washin�rton. N. J. 

S N OW'S B EST 

Wate r  Whe e l  
Governor, 

MANUFACTURED BY 
COHO ES J R O �  FOUNDRY 

AN D M A t.: I I I N J<;  (JO . ,  
COHOES, N. Y. 

�titntifit !tutritau. 
TH E STEAR N S M AN U FACT U R I N G C O . ,  

ERIE, PEN N S Y LVANIA, make a specialty of Improved 

S AW MILL MACHI N E RY. 
DeSigne��;;d\\!'. 

cf.��;u
a��0�s8�a������Ifr.lls

u�b;�y
eg��.i'��caIlY and 

furnished on request. Also build 
ENGINES, BOILERS, A N D  lfIACHINERY IN GENERA L . 

rr H }�  I,ARGEST I� NG R AV I N G  ES'l'A BUSHMENT I N  TH E WORT,}). 

L. SMITH H O BART, President.  
J O H N  HARPER BONN ELL, 

Vice-Prest. 
J O H N  HASTI N G S ,  

Treasurer. 
A.  R.  H A o T .  Secretary & Supt. 

RELIEF PLATES IN TYPE METAL, 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTl Y BAlANCED 

IS  SIMPLER, A N D  HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. R OOTS, Manuf'rs, 
CONNERSVILLE,  IND.  

S .  S TOWNSEND Gen Agt \ 6 Cortlandt St. , } . , . ., I 8 Dey Street, NEW 
WM. COOKE, Seiling IIgl., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO ., Sel l ing Agts . , 8 Dey Street, 

�SEND FOR PRICED CATALOG U E.  

Address. for circular. 

" RELIABLE " 
Engines a complete success. 
Prices still 40 per cent. below 
those of other makers. Un
equaled for efficiency, simrlici-
i!5JLf�:l�aiil

.
li�:,' toP$i&rs

f��v� 
H. P. A ll compl ete, with G ov
ernor, Pump. and Heater. 

HEA LD, SISCO &; C O . ,  
Ualdn·ill sville, N .  \.,.. • 

.A. Superior Substitute for Wood-Cuts,  at Low Prioes, ROO FI N C �his Company has been in operatiott¥8, little more than eight years. Within this time its business has increased, • untIl now it greatly exceeds that of any other engraving establishment in the wor1d. 
Recent changes in the Cow-pany have enabled it to produce the most perfect work it has ever done. The For steep or flat roofs . Applied by ordinary workmen me�fid������ d�;lr'�� tRru���:tr��� 1�rl����,

s�r:&:��:p���?glJ�e�ist�����s�xg;1���c�"ny other purpose, will at one-third the cost of tin. Circulars and sampl es free. 
rec�:�f�r�J r���ll���a��g ����

l
:r?rk will be executed in superior style. Agents \Yanted. T.  NEW. 32 John St

"
r����_��_ 

York . , • �TUT'l'E IUN G  CURED by Bates' Appliances. Send 
72B CHESTNUT STR E E T, 

P H I L A D E L P H I A , P A .  
BRANC H  OFFICES : 

THE BLAKE " LION AND 
7 5  CA LLE DE A GUIAR, 

H A VA N A ,  C U B A .  

EAGLE " CRUSHER ,  
A patented improvement o f  the former " New Pattern " Blake machine. 
J l as much greater efficiency than the old. It requires only about half the 
lJower to drive. and is transported at much leFs expense (the size most used 
weighing several thousand pounds - less than the unimproved machine) .  

f!s�e&��e�iI1sih�:�P�:i!� ig� r��t.!� Tgd�e:snd other manipulation, and 

E. S. 
BJ,AK:o� �:'';j,:';'!:'f:�:?�� fu.':I:,'l1Ifacturers. 

B U (J I(ET PLUpoNnGER STEAlll PUM PS� 
E V E R l:'  DUTY. 

VALLEY MACHINE CO. , 
E A ST H A M P TO N ,  M A S S .  

RUBBER BACK SQUARE PACKING. 
BEi"lT IN T H "  WORLD. 

For Pack i n g  tlle P i ston Uods a ll li Yahe St em s  of Steam Engines and P u m p s . 

B represents that part of the packing which, when in use, is in conta� with the Piston ROd. 
A the elastic back, which keeps the part H against the rod with su1liClent pressure to be steam-tight, and yet 

creates but little friction. ' 
'l'his Packing is made in lengths of about 20 feet, and of all sizes from 7-1 to 2 inches square. 

J OH N  H. C H EEVER, Treas. NI.:lV YORK BEL'l'lNG It I'ACKH G  CO. , 37 & 38 Park Row, New York. 

1t! � WALLA CE 'D IAMOND  CARB O N S fofltI..ECtRIC U G HTS 
MAN'F'O.JOR TH E ELECTRICAL SU PPLY CO. , I OS LI BERTY STREET,NEW YORK.  

Forster 's Ronk & Ore Breaker and Combined Crusher and Pulverizer , 
The simp 7elJt '1'nachine ever dt"V'is(.Jd for the P1l1'POSP. 

Parties who have used it constantly for six ye,ars testify that it will do double the work 
of a'fIIY other Orusher, wit.h one-third the Pawer, and oneMhalf the expense for keeping in 
r epair. The smaller sizes can be run with Horse Power. 

A ddress · TOT'l' EN &; C O . ,  Pi t tsburgh Pa. 

for description to S IMPSON & Co., Box 2236. New York. 

The fact that this sbafting has i5 per cent. greater 
�lbe

e���h
�:e���d����fu��gj�t�d�;t��Jfg�t:cJ���l��l. 

We are also the sole manufacturers of the C Kr� EBRAT I'.D 
COLLI ;'\ S' PA T.COCPLIKG1 and furnish Pulleys, Hangers, �1�ji�!t\�� �ost approved �b�\\;S t.;,ri£iU�Jl'i¥ts� on 

Try Street, 2d and 3d A Vf'nues, Pittsburg, Pa. 
100 �. Canal Street, Chicu/lo, Ill. 

� Stocks of this shafting in store and for sale by 
FULLER, DANA & FI'l'Z, Boston. Mass. 

Geo. Place Machinery Agency. 121 Ohambers St . . N. Y. 

VA. VEA 'I'S, (, O P Y U I G U'I'S, L A BE L  
RE(a S'I'R A 'rIO N ,  E I C .  

Messrs. M unn & C o  . .  in connection with the publica_ 
tim: of the SCIENTIFIC AMERICAN. continne to examine 
Improvements, and te, act ae Solicitors of Patents .for 
Inventor� . 

In this line of business they have had OVER THIRTY 
YEAR S '  EXPERIENC E .  and now have unequaled facilities 
for thE Preparation of Patent Drawings, SpeCifications, 
and tilE Prosecu tion of Applications for Patents in the 
United States Canada , and Foreir.;ll Coun tries.  Messrs. 
Mnnn & ('0.  also atten d to th e preparation of Caveats, 
Registration of Labels, Copyrights for Bool;s, Labels, 
Reissnes. Assignments, and Reports on Infringements 
of Patents,  All bn.iness intrusted to them is done 
with special care and promptness, on very moderate 
terms 

We send, free of charge. on applfcation, a llamphlet 
containing further information about Patents, and how 

WANTED AGENTS PORTER MAN U F' G C O  � 0 l to procure them ; directions concerning Labels, Copy· 
, · T O o  . ,;  ; Fir' rights, Designs.  Patents. Appeals, Rei ssnes, Infringe-.TOH N R .W"HITL IGY .. � C (). We wailt agents to sell the world renowned \ViIson Os- Econom i z e r  OJ d. ' : ': " A '  R ' t d e H' t th S I  European Representatives of American Houses. with cillatill g  �buttle Sewiu2" llin ch i nes in unoccupied the only A�ri: � . � . \: i ment8, sSlgnmcn ts, eJec e ases, In s on e a e 

f��:i·g����:Sg:gJs �itf�e 
jitriljj�if�J��ld��������d :8�1��i: t�d���riie���:g�:b� alr�:�::�g �7;��6iis��gr3�1l!�� :��u��lh R�: ! � ;  ;i; p\ � of Pateuts, etc. 

�: �: J��s
c� . ����tay:����egO�J;�� ���iiR�i���o�i ! :J:::e��l�g: :re

dgf s�:�: �:�grn'::�s:1aRl�:�!�hrn�� t�iI� i!�h�e
e , � " ; . 'l" Syn

F:p
r

8�!�7 :O;:i:� t;����e
L��� .

c:���,{�e
g
e %cC��;::�� shippers' discounts. - made in the past twenty years are wearing outl and must Send for cir� I ' IJ '� e 

be replaced. For terms and further partlCulars, address cular to � " ! ,  method of securing patents m all the principal coun-

Hor,·zontal Steam Engl·nes ,  WILSON SEWING MACHIN E OO�HICAGO, ILL. bg.:'Tltin¥"��; l' !· 
l! , li ,2-- tries of the world. American inventors should bear in 

�HEl''\ (t n ' s  CELEBltA'I'ED Syracuse.N.Y. · ' .""",,.:.. - mind that , as a general rule, any invention that is valu-, . F G. G. YOUNG, Gen. Agt .. 42 Cortland St., New York. bl h t . h' t '  th II For Economr, Dnrability , and * ') 0  S c r e w  C u ll i n !!  ' o a t  IJ a t h e .  a e tc t e pa cntee, m t Is coun rY ls wor equa y as 

Snperior Design,  Foot and Power Lathes, Drill Presses, SP�R�; T H E  (JIWTON AND S A V E  TH E \;O�T. m.neh in England an� some other foreil?' countrie •. 
Scrolls, Circular and Band Saws, �aw DrIVen or Tube Wells I FIve patents-embracmg CanadIan, Enghsh, G erman, 

Complete in Every Uespect, Iml���'g����' g�N��:s.
M���r�l�nJ"fig; . ' , . French, and BeI!5ian-will secure to an inventor the ex-

"<a __ iiiiiii.;;;;::......... ADDRESS catalogue of outfits for amateurs 01' II furnlshed to large consumers of Croton and RIdgewood elusive monopoly tc his discovery among about ONE 
artisans Water. WM. D. ANDREWS & BRO .. 235 Broadwuy. N.Y., f th t '  t il' 

LAMBERTVILL E I RO �  '\Y O  K S, H. j" i"l I I E I'AlW 
&; c o . .  I who controlthe patentforGreen'sAmerican DrivenWell. HUNDR�D AND FrFTY MILLIONS ? . e mos I�l e 1gent 

LAlUBERTVILLE, N .  J.  331,  333, 335. & 337 .We�t Fr,!nt St,eet, , B A RGAINS. peopJt· m thc world.
. 

The facliltlCs of bus mess and 
__________ C_I_ll_C_II_l I_l_n,_u.-:,_<_)_h_I_O_. _ I Town rlg�t�;fo�!nty, $25. Best novelty yet manu- steam communication are such that patents can be ob-

The Geor2e P lace Mach i l12 rv Age ncy P - d' T 1 ����
p
r

,
ed. If you wanl\1.'A'l��.t¥Nn

,
'iIar

�1g;�,
sk��h tained abroad by oar citizens almost as. easily as �t 

l1 lli f E ll ' J. 0 n S 0 0  S home. The expe""e to apply for an Engl ish patent IS 
121 Cha;:''b�r�'it�� 103 R';,��� Stl!i;-:''i�:W��llYork. • ' Leffe l Water Wh I $75; German, $100; French, $100; Belgian, $100;  Cana-

---.-- .----------- . . 
EUlI, i n e  Lathe ... Pla n ers, DrIll .. , & c .  ee S, dian, $50. nm:k�,wn$4) LrgWY�Ko��g�:;��lE���; DAV I D  W. PON D ,  Worcester., Mass .  With recent improvem e n ts. Copies of Pllienis.-Persons desiring any pat ent 

young. O<e.t money ,aver. Ap.ying bu,in.Si Priees Greatly Redueed� issued from 1836 to November 20, 1866, can be supplied 

f7-rafl�fz:�p;�:,��r::T:p
e
:.��;d�,si��rr���.� T E L E P H 0 N E };';.YJ!\4.1 p��ll�: 8000 in successful operation .  with official copies a t  reaeonable cost, the price de-

KEI,SEY & co., lIIeriden, Conn. Oirculars free. HOLCOMB & Co . .  �Iallet Creek. Ohio. I!'INE NEW PAJ.:FIILE1' FOll lS79 pend ing upon the extent of drawings and length of 

CENTENN I A L  A N n  PARIS lllE H A L �  • 
.!lIason's Frict iou C.:l ll l e1ws a n d  J� l(lralol·s. 
�;OLN]jJY �: �7st�4 1mJo�,v��o�tJ!����·i. I., U. S. A.  

S T E A M  P U M P S . 
T H E  NOR WALK l IW �  lVO IU{ S C O . ,  

SO UTH N O RWALK, CONN . 

",VALVE REFITTIN G MACH I N F  
�'� POTT SV I LLE , 

PA 

W H E AT Dealers make Monev with 
W. T .  SOU LE & CO . • ' 30 
La Salle Street,  Chicago, 
Ill. Write for particulars. 

TOOLS for Maohinists, Carpent.el's. Amateurs, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of 'fools you require. TALLMAN & Mc}"ADDEN, 

60'1' Market St., Philadelphia, Pa. ----------�--.--.... -.. - ,---.---

Ste e l  Cast i n gs 
From '4 to 15,000 lb. weight. true to pattern, of unequaled 
!�31NJ& ���h�1i':er�gf

d
t�i�uil��' n���u�r��� �;��: 

its superiority over all other Steel Castings. S end for 
circular and price list. 
CHEST1<:R STEl!:L CA STINGS Co., 407 Library St., Phila, Pa. ftTHE BEST T HING YET. THE 

ANY O NE WiShin

,

g to make a cheap and perfect � Fitchburg Acoustic Telephone CO.'s New Me-
Filter for rain water. for use or for sale, should 

-- taJlic rJ1elephone . Send for Circulars. 
send a postal ,  for.partlcnlars, to FITCHBURG ACOCSTIC TELfi�PHONE Co., 

R. HA�E, 38 W. 4th St., Cincinnati, 0. . . Box 78, Old City, Fitchburg, Mass. 

Sen! free to those interested specifications. 

James Leffel & CO , Any patent issued sir.ce November 20, 1866, at which 

Springfield,  O. time the Patent Office commenced printing the draw-

110 Liberty St. , N. Y. City. ings and specifications, may be had by remitting to ________________ =-____ 1 this office $1.  

T I D Y S P 0 0 L C A S E A copy Of. the claims of any patent issued since 1836 . • ! Wllt be furu"hcd fOI $1. 

B���r,��:�o�e
e'r. 

fg�:;!:�;m�������Sts���!:���r� When ordering copies, pleas� to remit for the same ���;
.
a��x 8�d.f��krr���:s��h!t�?t1;:J�y,��n;.factu- as above. and state name of patentee, title of inven

Shafts, Pulleys, Han[8rS, Eic . 
Full assortment i n  store for Immediate delivery. 

WllI. SEI,I, I':R� &; CO.,  _______ '_!I Libert y Street, New Yorl •• 

tion , and date of patent. 
A pamphlet. containing full directions for obtainin� 

United States patents, sent free. A handsomely bound 
Reference Book, gil t edges,  contains 140 pages and 
many:�ngravings and tables important to every pa:
entee and mechanic, and is a useful handbook of refer· 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SCIEN TIFIC AMERICAN, 
3 '7  Park Row, N e w  York. 

BRASCH OFFICE- Corner of .iI' and ttk Btreet', 
W Cl8kington, D. C. 
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fnsi,le_ Page, each i n sel'tion - • •  7 :)  cellt� a line. 
Back Palre, each i n"el'ti on • • •  $1 .00 a line. 

(About eignt words to a line.) 
/f,nqravin(Js may head advertisements at the same rate 

per line, lry measurement, as the letter press. Adver
lisernents must be received at publication ojf.ce as ea1'ly 
as Thursday morning to appear in next issue. 

W' The publishers of this paper guarautee to adver
tisers a circulation of not less than 50,000 copies every 
weekly issue . 

NEW YORK BELTING AND P ACKING �f 

i l £!lJ�Y.£}���lJ 1!�· I�i 
3" & 3S PARIi. R O W, NEW Y ORK. <I 

Patent NON·(JONDU(JTOR (JOVERINGS for 
STEAM B OII,FiRS A ND PIPES. 

T H E  RAY1UO N D 1l1' F ' U  C O ., 
642 West a2d 1St. , l O S  Libet·ty 1St.,  New York. 

'X'::a:E NEVV 

P U L S O M ET E R 
Is Dlore econoDlical in point. 
ot" orig inal cost, expense for 

repairs and runn i n g  expen. 
Res, than any other SteaID. 
Pump in the WOl·ld. 

Bimple andcompact, withnomachin. 
ery whatever to oil, or get out of order. 
it .tands at the head of all means 
of elevating water or other 
liquids by steam. It neeq. 
no .killed. labor to look after .t. 

Send for book giving full 
description, reduced prices 
and Hlany letters of com
Hlendation from I e a d i n  g 
ma.nufacturers and others 
throuahout the country who 
USillJthem 

P�METEB STEAM PUMP Co., 
Sole Ownet'l oCHaU's Patents in the U.  S,. 

181,515 to 131,543, both inclusive, and the 
N E W P U L S O M E T E R ,  

Office, No. 83 John St., 
P. O. Box No. 1533. New York Cit:-. 

Pictet Artifi cial I ce Co. , Limited ,  
P. o .  Box 3083. 142 Green wich 1St., New York. 
Guaranteed to be the most effic ient amI economical of aU 
existing lee and Cold Air Machines. 

Pyrometers,  g��ns�hii�i
n
!la�te��iP�S� 

Boiler Fluest Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 

H9 Broadway, N. Y. 

\VOO II S O L E  ;:'HOE;'. 
The cheapest, most durable, 
warm. good looking, and tho
roughly waterproof shoe. Par- i 
ticu larly adapted to Brewers, I Miners, and a l l  classes of labor
ers . Send stamp for circular 
and price list. I CHAS. W. COPEI,AND , 122 Summer St. ,  Boston, Mass. 

BUY NO BOOTIS OR SHOES 
Unless the soles are protected from wear by Goodh'ic1t'. 
Bessenter Steel Rivets. Guaranteed to O'Utwear any other 
801e. All dealers sell these boots. Taps by mail for 50 
c
ent

A�'b��8tRf6�� 1938��F��
t
�e #o��:st"e���ss. 

MACH I N  I STSf TOO LS. 
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes ,  Plan ers , Drills, &c. 

N E W  HAVEN lll A N IJ FACTURINH (:0., �ew I l avell , C O DIl. 

PW-JOHIS' :'S8£S"OS 

The Literary Revo l ut ion. 
What I It ? It -is a method of placing literature; of the best class only, within reach of every one. S _ Bo;)ks are reduced in price to but a fraction of their eost heretofore. July is supposed • to be - the Dull Itlonth of the year. Booksellers clos� �hop J I V' ct s and go fishing, because book lmyors are su posed to have done likewise. The Llterar 
R{'volution has made the past July one of the 'Busiest months of the year for dealers han� U Y I on e . 
ling our books, because the people believe in it. Letters have come to us like a flood j telegrams from dealers have 
come like the day before Christmas, calling for more bookiO, and quickly. Our bindery is now taxed for the produc· t

A
ion of iOOO volumes a ,day, n�t �ount������1;;lt�ngrde��11a���ftuim:

e��:ie :�ftfrit���,
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e itthisalb�;rt�� ugust Dpnortumtles policy o f  The .Ltterary R.,olntiOD from th� start to  give special reward to ea,ly 
� • volunte<'rs m Its support. It offers special terms to aU whose orders, WIt, 

cash, are received during Au�ust, as follows ; . 

Chambers's Encyclopmdia. 
A verbatim reprint of the l�t English edition, �n 15 beautif!ll volum,?s, clear nonpa:reil type, ha!lds�mely bou�d 

in cloth for $7.aO ; the same prmted on finer
, 

heaVIer paper) WIde murg:ms, and bound III half RUSSia, �llt top, prIce 
$15.00. The first eleven volumes are ready or delivery. v olume 12 \-v111 be ready Aug.la. The remamingvolumes 
will be completed by October. 

AN AMAZ I N G O F F E R. 
To all whose orders and money are received during the month of August -we will supply the 15 volumes, in 

cloth, for $6.50, and in half RUssia,!ilt top, for $13.00. The volumes issued Will be sent at once by (>xpress, and the 
rem
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ill be sent, postpaid, for 50 cents, or in h� Russia, gilt top, for $1.0("1, and may bo 

returned at once, if not satisfactory. 
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curio$ities they are woJh obtaini� by every one, even if they were not intrinsically: valuable. As might be ex-
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���! B ouks 3 Cents published by other houses at from $1.00 to $1 .25 each. Macanla.y's " Life of Frederick , • 

the Great," Carlyle's " Life of Robert Burns," Thos. Hughes' " Manliness of Christ," John Stuart Mi11s' " Chapters on 
Socialism," DIary C1een of Scol's Life, by Lamartine ; H Leaves froln the Dllirl of an Old Lawyer"-short, thrilling, 

B 0 oks 5 ents 
laughable, pathetic stories-each complete, prIce three cents, " The J.ight of Asia," by 
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trated by Ellen Tracy Alden, each five cents. Closing the list is Bunyan's 6 C t 2 C t "Filgrlm'8 Progrelis," price six cents·, and " Private 'l'heatrl�a1s" (humorous en s-- en s 
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when prices are low as tJte_Revolution makes them. In thls connection it is proper to mention a few facts. 

St Th' f '  Some millionaire publishers have been adding to our fame and multiplying our friends by op. I e  calling us pirates. They pay (when they please ?) foreign , authors a copyright. One of them • charged you $1.00 for Hughes' "' Manliness of Christ " -we sell it to you for 3 cents. How 
much of the 97 cents difference did Hughes get, do you thinl{ i Another published Giekie's Who I H ? " Life of Christ " for $8.00-our price is 50 cents. How much did Dr. Giekie get of the $7.50 
difference ' His letter to us says " nothing." Scribn(lr'. Monthly attacked us recently, callin� S e .  
us Cheap John Publishers. The same electrotypers and printers that do their work are workmg also for us, and you 
want no books more beautiful than are some of ours. The great Methodist Bool! Concern haS refused us space even 
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Biblical Literature" from $10.00 to $2.00 j and Young's " Analytical Concordance to the Bible,'· "lhe Webster Unabridged " of religious literature, the greatest work of the k;ind which the century has produced, from $15.00 to 
$2.00. The people may pronounce the verdict who is guilty of wrong-doing-we, or the millionaire publishers. 

General Grant 
General Grant once said that the best way to get rid of a bad law is to enforce it. If the • :r�nfo°ll:��n������alsc;;gK�:���i�:uilf�Ku������;n a�i�h:�� �u���� p��:r:11 

they chose to do so. We believe that the author of a book is as much entitled to ars6lute l?roperty in it �e world ��:����:��:�\�����a�le ���ri
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intended for the masses that will not sell 100,000 if put at a reasonable price does not deserve to be published at alL 
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Macaulay, Carlyle, Gibbon, De Foe, Plutarch and JE�op ceased to receive it long before the days of flhe Literary U(>voiution. We do pay five to fifteen cents copyright on several of our books to American authors who have thQ 
right to itJ and we are paying regular salaries, many thousand dollars a year, to writers in oW' service. 

Standard Books. 
Munchausen and Gulliver's Travels, iUus., 50 cents. 
�:ltii ���r

a
�� �fi!:.T5t����s�us., 60 cents. 

Acme LIbrary of Modern Classics, 50 cents. American Patriotism, 50 cents. 

6:���
s
B��:0�1 N!t��:fiH�st���

aJr:e, 75 cents. 
Pictorial Handy Lexicon, 25 cents. 
Sayings, by author of Sparrowgrass Papers, 150 cents. Mrs. Hemans' Poetical Works, 60 cents. Kitto's CyclC'900dia of Bib. Literature, 2 vols., $2. 
Rollin's Ancient History, $2.25. 
Smith's Dictionary of the Bible (new edition ready soon), 
w���:��8F1avius Josephus. $2. 
����h I£����r�fs�' Ei!. ��g�lr.ST����i!, �� ���\�'. 
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ellts. 
Library-Magazine, bound volumes, 60 cent!]. 
Leaves from the Diary of an Old Lawyer, $1. 
Republican Manual, 1880, 50 cents. 

B O O K  E X C H A N C E, 

[AUGUtBT 28, 1 8 8o� 
E R I C S S O N 'S N EW M OTD R .  

E R I C S S O N ' S 

Now CaloriC PnIDnill[ En[illO, I DWEI,LINGS AN�O�O UNTRY SEATS. 
Simplest, cheapest, and most economical pumping engine 
�6sg1�If:fi��le�rrs�:�·fot�i�c���:��t;�g:lis1��

rate
. 

DELAMATER IRON WORKS 
c. H. DELAMATER & CO ., Proprietors, 

No, 10 Cortlandt Street, New York, N. Y. 

i The attention of Architects, Engineers, and Builders 

I is called to th'lf�itMJ,i�t'it
i
.u

ri
m &�,,:rOught 

, It is believed that. were owners fully aware of the small 
: difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter .. 

: ��R��1��o��f��
i
If��:tfs1��

e
�geA���t�cts��?n�i��!�: I and Builders . on application . 

1 ----------------------------
I N OVEl ,  B EAUTI F U L, PRACT I CAL.  
Walter's New Method o f  Carpeting fine Stairways. Send 
for circular to T. ]'. 'V ALTER, Patentee, 

1227 Girard A venue, Philadelphia, Pa. 

THE BAKER BLOWER. 
Centennial Judges Repor t. 

" Good Design and Material. Very 
efficient in action. 'Vith the special ad· 
van.tages that they can be connected 
for motion directly with engine with
out the use of gearing or belting." 

SEND }'OR CATALO GUE. 
W I L B R A H A M  B R O S .  

No. 2318 ]'rankford Avenue, 
PHILADELPHIA, PA. 

Metal l ic Sh ingl es 
Make the most DURABLE and ORNAMENTAL ROOF 

in the world. Send for descriptive circular and new:, 
prices to 

IRON CLAD llIANUFAC'l'URHiG CO., 
22 CLIFF STREET, NEW YORK. 

! B0(;AlmD�' PATENT UNIVEU;-;AL ECCEN-i Cruci��!; �I!�L�la�?
r 
&���t1J�

g g8n��k��e��e���d(�O��� I Corn and Cob, Tobacco, Snuff, Sugar, Salts , Roots, i Spices. Cofl'ee, Cocoanut, Flaxseed, Asbestos, Mica. 
etc., and whatever cannot be ground bfi other millS, 
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DUS, corner of White and �.Jlm Sts., New York. 

!-lHEET lUF.TAI, DR OI' PH E�SES. 
STILES & PARKER PRESS CO., Middletown, Conn. 1 -

LIQUID PUNTS, ROOFING, BOIl,EUOVERIN GS, AG EN CIE S :  f�df��;.:aiik·B�!���§i�Ja��
la
g

e
�

h
�'l:l��r[n;r, I���,,<';;��r,:;.'l1�' :'ll'6'.�T�l���� I:'�O�.':i; Steam Packing, Sheathings. Fireproof Coafings, Cements , Eager & Co. ; Chicago, Alden & Chadwick ; in smaller towns the leading bookseller, only oue in " place. 

Tribune Building, New York. 

" " u n " SPAT.SPl ITP" U.. ·L. L.EYO Sh�ns. HanQer�. . • 
. 
• . ••.. 0 

B:\v. iOHNsM�F�jr·CO::8;A;{AIDE.NNUNE, Ns:,I" THE MACKINN ON PEN OR FLUID PENCIL. The Asbestos Packmg Co . , ' par�iCIlI �rS Hlai l e d �ree. 

llliners and'�lannfactnrers of Asbestos JUACKINNON PEN CO . ,  
S <> 8  T <> N", J.\I.I: .A.. 8 S . ,  200 BroadwRy,uear Fultou � t . ,N .  Y .  

W M .  A. HARR IS, 
I'R() V IDENCE, R. I. (PARK STREET),  

Six minutes walk " lest from statioD . 

OFFER FO R S A LE : 
PATEN'l'ED A SBES'l'OS R O P E  PACKING, 

" IJOOSE 

" > ." 

JOURNAl, " 
WICK MlI,L BOA ltD, 

SHEATHING PA PER, 
FI,OORIN G FEI,T. 
CLOTH. 

H A RTFO R D  
STEAM BOiLER 

Inspeotion & Insuranoe 
C O M P A N Y .  

W. D o  FRAN KLIN,V,  Pres' t .  Jo M o  ULEN, Pres' t .  

J.  B .  PIERCE ,  Sec 'y .  

M ill Stones and Corn M i l l s .  

E L E C T R I C  L I G H T .  
DYNAMO.EI,ECTRlC MACHINE, No. 1.  

C A N J) LE PO\VER, 2,000. HORSE PO WER, 1. 1.·2. 

P R I C E  $200, W I T H  C O U N T E R S H A FT. LA M P , $50. 
THE FULLER ELECTRICAL CO . ,  33  Nassau st. ,  New York. 

TELEGRAPH A N D  E L ECT R I CA L  S U P P L I E S.  
Send for Catalog11e. \ CARLISLE BUILDING, 

C. E. JONE� & BRO., ( CINCINNA'l'I, O. 

Stroudsburg, Monroe 
CO.,  

Oounty, Fa. 
Orders may be directed to us at any of the following addresses, at each of 

which we carry a stock : 

London, Eng., 9 St . Andrews St., Hol
born Viaduct, E. C. 

Liverpo ol, Eng.,  42 The Temple, Dale 
St. 

Sy.lne,·, N. !S. W., 11 Pitt St. 
New York, li Dey Street. 
Phi ladelphia, 11 North Sixth Street. 
Chicago, 152 and 154 Lake St. 

St. I,onis, 209 North Third St. 
St. I,ouis, 811 to 819 North Second St. 
Vill c i ll n lui.  212 West Second St. 
Indianapolis, Corner Maryland and 

Delaware Sts. 
,1JonisvilIe, 427 West Main St. 
Ne'\t" Ot'leans, 26 Union St. 
San Fl'ancisco, 2 and 4 California St. ------------------------- �------------------

A PLANING MILL OUTFIT FOR SALE 
very low for cash. Will sell all together or each machine 
separate. All first-class machines, good order. 

J. H. KERRICK & CO., Indianapolis, Ind. 

Original and Only bniMer of tile 
H A IUn�-COHL 1�S .ENG INE 

Wi tb II al'l'is' Paten ted Improvement s, 
fl'om 10 t o 1 ,000 H. I'. 

MICROISCOPES, OPERA GLASSE;:', SI'Y 
Glasses, Spectacles. Thermometers, Barome .. 
ter�iri'���t��ng �p�if';s�1h�1�delPhla. Pa. 
Send fvr ILLUSTHA'r��D PRICED CATA LOG UE. 

Wood-Working Machinery, 
Such a,s Woodworth Planing, r.)'onguing, and Grooving 
-Machines, Daniel's Planers, Hichardson's Patent Im-
W�-S�� ii���:ine�a��;r��n�op�t.i�fite����%l��s, :�g 
Wood .. Working- Machinery generally. Manufactured by 

Wl'l'HERBY, lCtUGG & RICHARDSON. 

(Shop formerly olgu��iJ��k�¥I'rL :06g�ter, Mass. 

FOUR SIDED MOULDER, WITH OUT-
side bearing. We manufacture 5 sizes of these moulders. 

Also Endless Bed Planers, Mortisers and Borers. Ten
oning Machines, Sash Dove
tailers, Blind Rabbetlng 
Machines . Also a large 
variety of other wood 
working machines. Address HOUSTON, Montgomery, Pa. 

Trow :tity D i rectory for 1 880�·8 1 ,  BOILER COVERINGS - I  !"sWtl>�IT\��J.irl,:��;lf.�:���l�r.�i
o
I'i� 

Plastic Cement and Hall' Felt, with or WIthout the The ,49th Ex" ibition o f  tile Am erican �nsti. AI I ORDERS addressed to the Tr<>w Ci t), Hi. 
Patent " A  I R S  P A C  E " Method. I �M'b!

l
\.���r..;��p�:�t';.� ��' ; �M:!,�·y;����.l1�';,V- r!,ct�,�y {�ompan'y, No. 11 University Place, New 

AIi.lBESrrOS M ATERIALS 'I tember 6. :For blanks and information, address 1 \ ork, promptly attended to. 
I.:J .:J  1'-1. 

� ' . G E N E RAL S U P ER I NT E N DE N T  I THE " Scientific American " is printed WIth eHAS. 
Made froHl pure Itl'lianAsbestos. in ftber,mill �oard , and I ' I  E::"I'EU JOHNSON & CO.'S lNK.  Tenth and Lom-round packmg. 'I H E CHAL llIERS·:';N

PENyCEkCO.,  • �E� IC ' N IN",noITUTE NEW YORK CITY bard Sts Philadelphia and 50 Gold St.  New York . .w John Street, and Foot of E. 9th Street, ew or . ". m. �", "" .� �, . . " 

© 1880 SCIENTIFIC AMERICAN, INC




