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MODERN HILL CLIMBING. Rollers of locust and " gum " wood, located at regular 

The topography of many Western cities is such that, as the distances between the rails, bear the cables in theIr passage 

corporate limits en large, their most populous portions in- above them. In operating the cars , the engineer in the 

clude d istricts embodying very rugged features. At Pitts- "cab" at the apex of the i n cline has absolute COQtroiof en �  

burg aDd at  Oincinnati steep hills, or  rather mountains, 1)Or- gine and cars by means of  two levers. One  operates the  re

dering the Ohio, have long since been absorbed by the cities versing  mechanism of the engines and the other starts and 

named, and these are covered with a dense and growing popu- stops the same. A b rake, operated by the engineer 's foot, 

lation .  This has been of Iflte years rendered the more pos- brings sufficient friction to bear upon the cable drum to 

sible by the general introduction of the inclined railw ay, stop its revolutions even should steam be on. This drum , 
which makes hill climbing a luxury . A fair sample of such it might be added , is 12 feet in diameter, with a grooved 

a rail way is noted in the Duquesne Incline Plane Company's periphery, and a width of 3 feet 10 inches. The cable winds 

roadway at Pit ts burg . Pa. In this case the object in view into these grooves, and the movement of engines, d rum, ca

was to surmount the hill known as Mt. Washington, located bles. and sheaves is almost noiseless, and indicates lit tle or 
'
at the mouth of the Mon ongahela River and directl y over- no strain upon any of the machinery. Experience in this 

looking the site of the famous stronghold whose name is plane has shown that popular prejudice against this mode of 

given the modern en terpr i se. The Duquesne is the latest travel has ceased, and on Sundays during the summer 6,0:)0 

and most complete of 
four sImilar enterprises 
climbing the same 
mountain. It. was 
opened to the public in 
May, 1877, and up to 
September 1, 1880, had 
carried 000, 000 passen
gers withou.t injury to 
any one. The perpen
dicular height reached 
is 400 feet, length of 
inclin e  793 feet, rate of 
ascent 30%, degrees. 
The roadway com

prises , of course, a 
double � track, one car 
ascending while its fel
low descends, and ·vice 
versa. 

The motive power, 
consi sting of a duuble 
engine of 70 horse pow
er, is locat ed at the top 
of the incl ine, and mo
tion is eQmmunicated 
to the cars by the 
means of a large drum 
carrying steel wir� ca
bles of 1M inch diame
ter. A supplementary 
or safety cable, of 1:Va 

inch diameter , is also 
in constant use. These 
cables are each 900 feet 

in length, and are cap
able of sustaining a 

perpendicular strain of 
50 tons , while the act ual 
working strain is about 
one-tenth that amount. 
The safety cable passes 
around a system of 

sheaves so arranged 
tbat should the work
ing cable part the safe
ty cable· will tighten 
about the sheaves an d 
bring the cars to stop. 
The cars, neatly and 
strongly built, will each 
seat 25 persons, and in 
the angle beneath them 

and between the upper 
and low er tracks there 
is a space available for 
light freight . In the 
Duquesne roadway 
there is a 360 foot sec-

tion of wrought iron 1b-"IiR .. n_����:;==�=;��� bridge work spanning 
the tracks of the "Pan Handle" Railroad. I��� 

[$3.20 per Allllllm. [l'OSTAGE l'REl'Aln.] 

passengers are carried during the day and evening, the cars 
ascending and descending as rapidly as filled and emptied. 
Ordinarily tfips are made every five minutes, the trip oc
cupying two minutes. The engines, it might be added, are 
;;l.l inch stroke and 14 inch cyl inders, operating a shaft 
bearing a driving pinion of 30 inches diameter, gearin g into 
the main  driving wheel , which is 12 feet in diameter, 12 
mch face. To operate the entire affair for nineteen hours 
out of the twenty-four requires the �services of only five 
men, namely, twu engipeers, one conductor, one fireman , and 
one trackman . The total cost of this incline, cars, real estate, 
etc" was $47,000, and it is considered a paying enterprise 
by the stockholders. The single fares are 6 cents. The 
road enjoys a growing popularity as a means of best obtain
ing a beautiful and comprehensive view of the " Iron Oity." 

------------.�.�.�.�.----�--------

M. H. Bateham. 
Mr. M. H. Bateham, 

olle of the best known 
and most active of the 
promoters of scientific 
agriculture in Ohio, 
.died recen tIy at his 
residence in Paines
ville. Mr. Bateham 
was born in Kent. Eng
land, in 1813; came to 
this country in 1825, 
and for the next twenty 
years resided in Roch
ester, N. Y. During 
recent years he h as 
been prominently iden
tified with the agricul
tural and horticultural 
interests of Ohio, as 
Secretary of the. State 
Board of Agriculture 
and as a leading mem
ber of the Stale Horti
culiural Society. He 

.was for a number of 
years editor of the 
Genesee Farmer, after 
which he founded and 
edited for ten years thQ 
Ohio Oultivator. His 
contributious have 
been many and.· valu
able in the Ohio.F(IIJ'm
er, the Rura� New 
Yorker, the American 
Agriculturist, and other 
papers of this class. 

••• 
'J'he American Insti

tute Fair. 
It is to be hoped that 

exhibitors at the com
ing fair of the Ameri
can Institute will be 
prompt in getting their 
goods and machinery 
in place. It is a loss 
to exhibitors as well as 
a disappointment to 
the public to have the 
fair begin, as it so 
often does, in a general 
state of unreadiness. 

The Chicago Mas
todon. 

T.he rails are of the T 
pattern, 40 'pounds to 
the foot, and the 
gauge is 5 feet, the 
double trackway heing 
20 feet wide, allowing 
3 feet between the cars 

at the passing poiut. THE INOLINED PASSENGER RAILWAY, PITTSBURG, PA. 

Portions of a mas
todon of enormous size 
were discovered recent
ly in Wicker's Park, 
Chicago, in excavating 
for Ii sewer. The in
dications are that the 
huge animal perisbed 
in an ancient marsh or 
quagmire,� and there is 
hope of therecoverY1>[ 
the rest of the skele
ton.. The curved tusks 
are about 7 feet long. 
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ADULTERATIONS AND SUBSTITUTIONS. nium. At the recent meeting of the American Science 

People who like to mix chiccory with their coffee should Association in Boston, Mr. Bell read a paper describing 
undoubtedly be allowed to do so, a'Ithough, for one who at length his experiments in the production and repro· 
knowingly uses coffee so adulterated, probably tbere are a duction of sQund by light, and tbe invention by Mr. 
dozen who �o it without knowing. So, too, in regard to Sumner Tainter and himself of an instrument for the 
those who use oleomargarine instead of dairy butter, taking purpose. 

I the former knowingly on account of its lower price, or be· The infiuence of light upon the electric conducting 
cause a good article of butter may not be obtainable. There power of seleni.um is well known. Mr. Bell found the 
are many other deteriorations, adulterations, and substitu- electric resistance of same selenium cells of peculiar con· 
tions whicb are also allowable, if not even entirely harm- struction only one·fifteenth as much in the light as in the 
less, provided, as between manufacturer, dealer, and c[)n- dark. It occurred to him that all the audible effects ob
sumer, there be a correct understanding as to tbe article tained in the telephone by variation of the electric cur
dealt in, and no attempt at deception is practiced. The rent by sound waves, could also be produced by varia
difficulty is that deception in some form, or at some stage, tions of light acting upon selenium; and that with suit
seems to be an invariable accompaniment of this kind of able transmitting and receiving apparatus voices might be 
business. The manufacturer may not deceive the large conveyed without a wire along a line of light. 
dealer, who is supposed, equally with himself, to be an ex- The fundamental idea on which rests tbe possibility of 
pert; from the large dealer to the retailer, and from the lat· producing speech by the action of light is the conception 
tel' to the consumer, however, the opportunities for decep. of what ·}1r. Bell terms an undulatory beam of light in 
tion, without the commission of any fraud in tbe eye of the contradistinction to an interrupted beam; meaning by the 
law, are wonderfully increased. fonner a beam that sbines continuously, but is subject to 

Perhaps one of the most successful of the comparatively rapid changes of intensity. 
new adulterations is that of the use of glucose, made from The apparatus used to give the required undulatory chao 
corn, for the adulteration of sugar and sirup supposed to be racter to light consist� of a fiexible mirror of SIlvered mica 
made from the sugar cane. Considerable prominence has or thin glass. The speaker's voice is directed against the 
been given to this matter on account of a trial which took back of this mirror, as against the diaphragm of a telephone, 
place in Buffalo in July. the snit growing out of a differ. and the light refiected from it is thereby thrown illto corre
ence as to the ownership of stock in a company which had, sponding undulations. In his experiments, chiefiy with 
made immense profits out of the business. Glucose, or sunlight, Mr. Bell concentrates upon the diaphragm mirror 
starch sugar, is not necessarily harmful, but it has very lit· a beam of light, which, after refiection, is again rendered 
tIe sweetening power. Mr. R. C. Kedzie, the president of parallel by means of another lens. 
the l'Iichigan State Board of Health, in a recent report, The beam proceeding from the transmitter is received at 
gives a list of seventeen table sirups he had examined, of a distant station upon a parabolic refiector, in the center of 
which only two were less than half gluqose, while most of which is a sensitive selenium cell connected in a local cir· 
tbem were more than three-quarters, and four were all glu- cuit with a battery and telephone. In a recent experiment. 
cose. One gallon of sirup from cane sugar is estimated to Mr. Bell's associate operated the transmitting instrument, 
have the sweetening power of 4'17 gallons of glucose sirup. which was placed on the top of the Franklin school house, in 
The writer concludes, however, that there is comparatively Washington, about eight hundred feet distant from the re
little glucose in "granulated" and" crushed " RUgal'S, of ceiver, placed in a window of Mr. Bell's laborato�y. 
which he had examined many samples, although he found ThrouO'h this distance messages were distinctly conveyed by 
it easily in many samples of light brown sugars. He says: means 

°
of light. In his laboratory experiments Mr. Bell 

"The existence of clean, well-defined, non·coherent crys· finds that articulate speech can be transmitted and repro
tals, free from fioury dust, is good evidence of the absence duced by the light of an oxyhydrogen lamp, and even by the 
of glucose from commercial sugars," and adds: •• In the light of a kerosene lamp. 
common candies, where the crystalline form is purposely The rapid interruption of the beam of light by a perfo· 
avoided as far as possible, glucose is often used in large rated disk gives rise to musical tones, siren fasbion. With 
quantities." this apparatus silent motion produces sound, loud musical 

The case assumes a much graver aspect, however, when tones being emitted from the receiver when no sound is 
we come to the sophistication of drugs, and all that class of made at the transmitter . 
articles known to our· materia medica, where a single in. The importance of these investigations it is impossible now 
stance of adulteration or substitution may put health or life to estimate. That the photopbone can practically take the 
in jeopardy. The National Board of Health has, therefore, place of the telephone is not likely, though it is likely to 
done well, in tbe absence of any yellow fever damage· this 1 work radical changes in military and other signaling ope· 
year, to devote some attention to this subject, and they hav.e rations. The heliograph, which has proved so useful 
accord�ngly issued a pamphlet in relation thereto. embody- l in recent campaigns in the Afghau country and elsewhere, 
ing a report furnisbed by Mr. C. Lewis Diehl, on "Deterio- ,can now be made to talk orally yet silently over the heads 

TA,BLE OF CONTENTS OF rations. Adulterations, and Substitutions of Drugs." The 10f an enemy or across impassable streams or other low 

THE SCIENTIFIC AMERICAN SUPPLEMENT 
writer, after mentioning the practical difficulties attending barriers. For rapid communication between distant explor-

N" C>. 246. the collection of specific information in regard to particular ing or surveying stations, tbe photophone also promises to 
For the Week endin& SeptelDber 18. 1880. drugs, to determine how general may be the adulteration, be serviceable. 

Pr!c� 10 cents. For sale by all newsdealer.. proceeds to set forth mainly such facts as are recorded in Another result of Mr. Bell's researche, in this connection 
1. ENGINEERING A ND MECHANICS.-An American catamara�AGE the current literature of the last twenty-five or thirty years, is the discovery that many other substances are sensitive to 

in London. I illustration. The American-built Catamaran Du- t f 't . . h' th bI' h d d' . ld 'l l '  plex .. ......... ..... . ............. ................................... 3911 mos 0 I comlllg WIt m e pU IS e procee mgs of the light. He has found this property III go ,SI vel', p at mum, 
The New TorpE'do Vessel. 1 Illustration. Torpedo Vessel Ful- A • Ph t' I A . t' Pr ' 848 

. I d . G '} minante. for the Portuguese Government ....... .............. .. .. 3911 mencan armaceu Ica ssocla IOn. eVlous to 1 iron, steel, brass, copper, zmc, ea ,antImony, ennan 81-
��ce8:d��e WfIls ................................................... 3912 large importations of adulterated and inferior drugs were vel', Jenkins' metal, Babbitt's metal, ivory, celluloid, gutta 
IGmf�1d io"�ldTI�!i'·Maiihi;,e: 7·iIgu;.e.�:::::::::::::::::::::::::::: N:t: thrown on our market, but in that year Congress passed a percha, hard rubber, soft vulcanized rubber. paper, parch-u b erc a n e effraphy. ByW .. H. PREECE ................... 8918 WILS burn Mill" A. Minneapolis, Minn. 1 illustratIon ........ 8914 law to regulate such importations, and designed to exclude ment, wood, mica, and silvered glass. The only substanc .. e. s EngineerIng Operations at the Port of Antwerp .................... 3914 H.-TECHNOLOGY AND CHEMISTRY.-The Manufacture of Cin- inferior and adulterated drugs. Under this law the" special found insensible to light are carbon and thin microscopic 

ch3�tli!Oi���Ciio,j·of'CJiIOrldi;Of·o.OldbYHici;.ogeii'tii·ilii,pre: 8917 examiner" for the port of New York, at wbich most of the glass. 
8e.&�e�i�!f���'Bete%l?r;.:tPon ��ff::SI.By·M .. A .. iiEMONT .. ..... �lJ importations had been made, had occasion, during the first .... , ... 

Processes for Purifying Oils with Alkalfes . . Bi M. 'BL01'iiE;'-U· t th " t . . t b t 90 000 d f d h 1. Process ApPIf-cable to Colza and Rape Oils. 2. Process Suit� en mon s, 0 reJec a ou , poun s 0 rugs, suc AN ASTRONOMICAL DISCOVERY, ' blIe for Cottontc�edthOil.petc .... ..... . .................................. 3918 as rhubarb opium J'alap gamboO'e senna yellow bark mprovemen • III e rodnctlon of Ammonia 3918 ' " e " , P f E C P' k '  d' ector of the Harvard Ob Tbe Fourth �tate of Matter-A Refut ation ....... ............ 3919 • di c to 0'1 '11 t h'l f 1848 t 18"' 7 1'0 essor . . IC ermg. 11' • 

Analysis of Various American Tinned Fooci."ProduCi.:"BY .0.: 10 ne. ro n . J , sar�apan a, e c., w I e rom 0 u servator latel made a discover which is regarded as one Wo ��N:\i-8Cti"· .
"·i T dtD.· ··f· .. · .. ·S· .. ·w·· .... . .. .................. 3919 ,' the same exammer reJected over 900,OJO pounds of unsafe y, y y . 11 I '  I n e x on 0 0 e rom ea eeds. By Dr. THIER- d . d d . . . ,, ' of the most important of the century m ste ar p lyslCS. . n 

CELIN..... . ............................................................ 3919 1' ultelate • an Improper drugs and medlcmes It was at 
�'tl:floltl Indigo ....................................................... . 3920 � d t t d th t th I h d b  f

' 
b the ordiuary telescope a star appears as a point of light, 

.. Az���DYe.:··A: .. ii,;,;iC .. X:io .. D'l·es noi"coiiiaiirlii·"sUi ·liirr.::' 8!W nce emons.ra e a e . aw a . �en 0 great enefit, ib . ht b t t l th hen looked at with the naked 
B. Aold Azo Dyes. derivatives 0 Sulphanllio ACI:f.-C. PCOIOl'll for the quantIty of drugs reJected wlthm a short time after n? er, u no arger an w . . ' 
CAl°olsdely coEnnneecri

ted with Grfoup B.-D. Derivatives of Napbtbionlc th ppo' tm t f th '  h I 'th eye. Prof. Pickeriug finds that, on placmg a prIsm between 
S.- . vatlves 0 B-Napbthol-dlsulphurlc Acid.-F. Te- e a III en 0 e exammer was muc arger an a . . ,  . 

traAANzo Dyes ....... ................. . .. .. ... , ........................... 89'� brl'ef pe..lod lat l' a d t' d t d' . . h f 1 the ObJect glass and tlle eyepiece of hIS telescope, the lIght 
ew M�thod for Determining the Value of Zino Powder. By u e , n con Inue 0 ImlDIS or severa . . . d W h 

VZP
R

�W�.NrIng·· · ·W······ B·····' .. · .. ··· .. 
· 
.. · .. · .... · · 

...... · .. · .. ·· .. · .8920 years. The record of drugs reJ'ected is not k t b t of a star IS drawn out mto a contIlluous ban . hen, ow· 
nc n p ater. y M. MYLIUS .............. ....... ... . .... 8920 now ep , 'II h 1 ·th th . . d' t d t I t 

JIl.-N ATURAL HISTORY, ETC.-Atmospheric Bacteria. By P. the same law is in force although it is complained that it is ever, t e te esc ope WI e prIsm IS lrec e 0 a p ane al'y 

MiQ�!�m.i.ii·COrded .. Poodi.;:·i' mustriiiioii:"Nero;·PriZ;iDog'-ai 2928 not as effective as it sh�uld be because the examiners are nebula, the light is collected into a star·like point without 

. 
B

f6ri::[�'i.����
n
�,Pr�,t��?�::: .. :::::::::::: .. ::·::::·:::::::::::::: =: not always appointed solely with reference to their fitness any band, enabling the astronomer to disti�guis� i�stantly 

. p& no��rJ'g:ftl.,-mia··.-.::::·::::::::::::::::::::::::· .. · ::::::: . :: �'for the office. betweet;l a star and a pla.netar! nebul�. ThIS prmClple has 
. 'fI��al1 'k�:s�;ci'V�r �eal�nllgud ............... --................... 89a41 The National Board of Health have no re d t . already enabled Prof. Plckermg to dIscover several planet-
Th B (Fab v:U on S. re................. ...... . ... 8924 me y o recom 0 T d A 26 b' t . REEI� S��.LT.� 1l1',%�ie�!crB:�f�':J�ro���'ri.!e8oa�r Jfoi!� I mend for the present state of things, but from the printing aI'y neblllre. n. hurs ay evening, ugust , an 0 Jec 

xdla400 dBia.-os
'1!�rhcoafat of Bek1ngan x475dia.-Second Coat of Bean x475 of their report and t·he dl'ffusI'on of such l' fo t' . was observed whIch presented the appearance of two star-

.-ean _c ter Ba .-Bean Starcb after Boiling -Cells ' n nna Ion as IS. .' . . . .  I . of.ft.�a��!�:��� wltb Starch and Gluten x 475 dIa ..... ....... : ........ S925 here presented much good may ultimately result Th lIke pOInts wlthm the band m the modIfied telescope. t IS 
E s1l F of Domestic Auimals .... ... . ........................ 8926 ' . .  • e diff f thO h t f b d' th t I . n. Il+(e odder ....... ..... . ...... . .................... . ..... ...... 0026 National Government can exercise more care or make more ,erent rom any mg ere 0 ore 0 serve m e e es(){)pe. 

IV'G�El)lCIN E AND HYGIENE.-PlttbisiB. By Professor EDWARD .. . .  ' . and is regarded as an important object for investigation. (' �NEdw-'\ Ylii."tli···· · .... ....................... . ....... ............ 8916 stlmgent regulatIons If that be necessary, to prevent Importa· 
Pa e'lt er,s e Odof TreatingAb.cess ......................... ... 3917 t' f ' f ' ad I d d b AarRtSI eRs.n Muscle. In Typhoid Fever ... __ ................. . ....... 3917 IOns 0 III erlOr or u terate rugs, ut what seems even cu e ueumatism Treated by Hot Washing Soda Baths 8917 . • . . TTbebstl'Ulctulre of Spermatozoa ........... ....... ....... ........ :::: : 8917 more necessary than thiS IS uDIform actIOn by the various u ercu r; . •  as an Inf ectIous Disease 8917 S L '  I RapId Breatblng asaPainObtunder .. :::·::::::::::::.:::::::::::::: 3917 tate egIs atures to more effectually control the manufac· 

HOW ARE THE OIL TANKS SET ON FIRE BY THE 
LIGHTNIlfG t V.-ELE8·fRI CITY, LIGHT, ETC -On Currents Produced b'l FrIo- ture and the dealings' I f d h th d t t' l  . tlon Between Condncting Substances and on a New Form 0 Tele- . III a c ass 0 goo s w ere e e ec IOn Again we bave to record the destructive effects of light-

Pb
�r�;��!�i8·in·iiie'prciitiiciioii of·iJii,iiectrlc·i.iiiJit:"BY·jj: 3916 o� inferiority or deleteIious adulterations are generally so ning in the Bradford, Pa., oil regions. On the 28th 

HTh:M�!YReiatio;'·ii';iweeii·tliibt·aiici·EieiitiiCitYDi.oove;.,;,i'i;y 3916, dIfficult, and whllre any fraud is likely to have a direct of August at8:30 P M. one of the 25 000 barrel oil tanks 
D�e�

eUell8�le:enrof��:Ve�ciii·of'tliilit:::::::::::''-.:·.:·.::'.::::: =l�effect on the health of the community. of the United:Pipe Line
' 
Company, ne�l' State Line and Tar-

VI·otf���bE�����b�:r, JrllJfeA���I8t: B1����IA'g0N I • , • .• . .  port, was set· on fire by electricity and burned; also four 
tlca!Apicnlture. Prof. A. J. COOK.:""I,ightnlng Bugs. �f. � TIlE PHOTOPHONE, smaller tanks 'on the West Branch near Bradford At one Cm'TE.-Oak Galls. Mr. H.F. BARRET Friiltlon ofLnbrlcatingOn. 1 M · 1878 .... Al . I . . 
Mr. C. J. WOODB[TRY.-ThePhotophone. lIy A. G. BELL ........ : 3900 n ay, , "Ur. exandfll' Graham Bell, well known in time there was danger of a gigantic confiagration as there 

"';rI. �BCELLANEOUS.-Our Immigrants and Wbere tb Go 3911 I t" th th t 1 h d b f ." . . . , 
· M'gi!'���.?f:geswon ltbe Intellect ........ . .. ....... �� .... ::::.:: 3915 , cou.nec �on WI . e . e ep. one, an.nounce e ore a SCIentIfic were some twenty large tanks not far from the burning tank 

Wba� Is a zen��a? :uJn� �:eprod�ction ... . ........ . .... . ....... 3916 . �oclety In London Ins belief that It would be possible to hear of the Pipe Company. By firing cannon shot into the tank 
Wh mer'. Seco d I l'IIt f �RAY ITCHELL ..... . ............. 3915 I h d b ' t . 

h '  
. J P n scen 0 (hlmbOrazo . . .. .... ........ . ...... I9ll\ a s a ow y In erruptmg t e actIOn of lIght upon. sele: its �ontents were �.ll..out and the adjacent property saved. 
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From all w e  can gather there seems t o  b e  good ground for forming a deck o n  which the necessary sinking load will be 

the theory that I,hese numerous lightni ng disasters in the oil built. The ends and sides of  the caissons are built of plank
regions are not generally due to direct l ightning strokes ing, held in place by strong timber cross braces and iron tie 
upon the tanks, but rather to the occurrence of slight elec· rods, running from end to end and from side to side, through 
trical sparks withiu,  I Ipon, or near the tank, whereby the the air chamber, as shown in our diagram. Thh is believed 
explosive gas that hovers about tbe tank is instantly set on to be by far the highest caisson air chamber ever built. It has 
fire. We have in our previous remarks sug�ested various I been alleged in some engineering quarters that this caisson is 
ways in which the fatal spark may possibly be induced, to not strong enough, and its failure is predictl'd. On the other 
which suggestions the reader is referred. hand, Mr. D. C. Haskin, the president of the company and de·  

We have now to mention one other possible cause of  the signer of the caisson, avers that its strength is ample ,  and his 
fires, and that is the e lectrified rain drops. plan is stated to be fully sustained by excellent engineerf'. 

Strong electrical effects are sometimes observed during the The whole enterprise from its inception has been criticised 
fall of sleet, hai l ,  and rain, without the accompaniment by certain know-all engineers, who predicted that the tunnel 
of thunder or lightnin,!!. Professor Tait, in a recent lecture could never be carried u n der water on Mr. Haskin's plan. 
in Glasgow ,  said : " Falling rain drops are often so strongly But he answered his critics by simply going ahead and build·  
charged with electricity as to give a spark j ust before they ing a section of the tunnel in the most difficult place prob· 
touch the ground. " ably of any on the line of the works. 

As the development of the slightest spark in connection The Hudson River Tunnel is one of the grandest and most 
with an explosive mixtnre of air and gas will produce in·  important engineering enterprises now before the public, and 
tense fire, we here perceive the remarkable possibility that those engaged in its execution deserve the highest praise for 
some of the great oil conflagrations may have been caused the skill they have displayed. Mr. Haski n and his coadj u
by rain. tors have so far achieved a great · success with their plans. 

The whole subject is one of much i nterest tJ electricians, The unfortunate accident has hindered them a little ; but we 
and as we have before said, we hope they w ill in vestigate hope soon to be able to chronicle the interesting fact that the 
the matter so as to ascertain surely the cause of these fre- new entrance is completed and the tunnel building again 
quent disasters and discover the proper means of safety. going forward with rapidity. 

• 4 '  I • Referring to our diagram, the new caisson is shown as it 
THE HUDSON RIVER TUNNEL. now stands suspended by iron side rods in the upper part 

It will be remembered that on the 2 1 st of July last a por· of the abandoned coffer dam, the side lining of which ex
tion of the structure pertaining to the temporary entrance on tends down to a considerable depth. 
t.he Jersey side of the river, opposite New York, suddenly The two tunnel s below represent the mouths of the por
caved in, by which sad accident twenty lives were lost. tions of the twin tunnels already built, which tunnels will 
Steps were immediately taken by the directors of the Tunnel form the main l ines of the rail way under the Hudson River. 
Company to recover the bodies of the buried workmen, repair When the caisson is fully sunk home it wil l  occupy the posi· 
the damages, and p roceed with the tunnels under the river, tion shown by the dotted l ines. A single broad arched tunnel 
of which some four hund red feet had been finished when the will then be built within the caisson to inclose the mouths of 
accident occurred. In our paper of August 7th last, we gave 
a diagram sh owing the position of the bre'tk, which was near 
the entrance ehaft of the tunnel. The plan adopted by the engi· 
neers for the restoration was to sink a coffer dam around the 
damaged portion, which was also the supposed place where 
the unfortunate workmen were congregated when the walls 
fell . The earth at this place is what is termed " made 
ground ;" it is composed of refuse filling matter of all de
scriptions, forming a most unstable and difficult material 
through which to drive a coffer dam ; but it 
was t hought that tl ie bodies of the lost could 
be more quickly recovered by sinking the dam 
tl ian by any other means ;  and, therefore, the 
dire �tors ordered the attempt to be made. At 
a cost of nearly fift.y thousand dollars, and the 
employment of several large gangs of men, 
working day and night, a coffer darn of the 
usual construction was made ready, and its 
sinking began about three wp,eks after the ac· 
cident. But after losing n early a month'� 
time it was found impossible to keep the inte
rior of the" dam clear of water, which came iu 
at the bottom, owing to the treacherous nature 
of the ground, faster than powerful pumps 
could lift it, and the effort to go down further 
by that means had to be abandoned. 

Recourse was now had to the plan of driv
ing down a caisson, which is a species of div
ing bell. This method is now very commonly 
used in sinking the foundations of bridge 
piers into ground below the surface of the 
water. A caisson as ordinarily constructed 
cOllsists of a timber foundation or platform of 
solid timbers several feet thick, interlocked in  
all directions to insure strength ; the under 
side, at the edges, is provided with strong 
sharp lips, which rest upon the ground and 
support the caisson ,  leaving an air chamber of 
about fiv\! feet in height under the platform, 
in which the men work. Rising from the 
center of the caisson is an entrance tube and 
air lock, through which the workmen pass 
and the excavated material is discharged. The 
deck or upper surface of the caisson is l oaded 
by building the pier thereon ; the load so built 
on serves to carry down the caisson as fast as 
the men in the air chamber below dig away 
the earth. The rising of water within the air 
chamber, where the men work, is prevented 
by introducing compressed air i::;.to the cham· 
bel'. It was in this manner that the piers of the great sus
pension bridge between New York ano Brooklyn were sunk. 
The pier on the New York side goes down 78 feet below high 
water mark, and thc caissou men were obliged to work for 
a considerable time i ll an atmosphere of  compressed air hav
ing a pressure of 45 pounds to the square inch, although the 
average working pressure was 36 pounds. 

In the present Hudson Ri ver Tunnel caisson tbe air cham· 
bel', instead of having an interior clear space or head room 
of only .5  feet, has a space of ahout 18 feet. Tbe object of 
th is is to afford room for the building of the permanent tun
nel entrance within the caisson after the proper depth shall 
have heen reached. The interior of the caisson air chamber 

. has the form of a tUllnel with a cylindrical roof. The cais· 
son is 41Yz feet long and 25 feet wide. The roof of the 
chamber is composed of  strong timbers, heavily braced and 
filled in solidily with cement, w hich is carried up to a level, 

the twin tunnels ; and the single tl)nnel will extend thence 
on a proper grade to the surface of the ground in Jersey 
City. 

The new caisson is now nearly ready. As soon as it is 
completed the nuts of the side suspension rods will be un· 
screwed and the caisson lowered until its bottom edges rest 
on the earth. The workmen will enter through the central 
tube ; a smaller tube, not shown, will be used in addition to 
the central tube to facilitate removal of the excavated mate· 
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THE NEW CAISSON-HUDSON RIVER TUNNEL. 

rial. . At the upper end of the central tuhe the air lock will 
be located, and during the descent of the caisson a pressure 
of air will be maintained withiu the caisson by air pumps in 
the usual manner. The descent will be .accom plished by 
digging away the earth under the caisson , and at the same 
time building a weight of masonry on the flat deck of the 
structure, around the central tube. 

... I . . .. 
The SuperIority o£ ADlericn .. L ocoDlotlves. 

Additional testimony as to the superior design and con
struction of American locomotives is given by Mr. R. 111. 
Brereton, Chief Engineer of the Great Indian Peninsula 
Railroad. After noting the fact that under less favorable 
conditions of climate, road hed, steeper gradients and 
sharper curves, from 8,000 to 10, 000 train miles greater duty 
per annum is obtained from locomotives in America than in 
England or in India, Mr. Brereton says : " The greater duty 
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obtained cann ot be due to better workmanship and superior 
materials, because it is well known that the English me· 
chanic in skill of hand. cannot be excelled, and the very best 
materials are employed by our English builders, and the 
hours of work in both countries are nearly the same. Hence 
I argue that the greater duty done by the American motor 
is due to the better designs and the better system of working 
the locomotives. The American builder excels in the sys
tem of framing and counterbalancing, and in the designs of 
the crank, axles, etc. , so that the engine may run remarkably 
easy and without jar around short curves, and work not 
only on the light roads, but also diminish the wear and tear 
on the solid roads, and at the same tIme increase tbe effect
ive tractive force. The English engine is a very heavy 
affair, and, in running, it not only w ears and tears itself 
very rapidly, but also the roadway, and it greatly, by its un
steadiness and jar, fatigues the drivers and firemen . "  

• • • • • 
Coal in lllanltoba. 

Notice was taken some months ago of the discovery of 
coal in Manitoba by the Canadian geological surveyors. 
Recently two barge loads of coal arrived at Win nipeg from 
the Souris country, the first installment from what is styled 
the future Pennsylvania of the Dominion. The coal was 
forty- three days coming down the river, and is said to be 
of a serviceable quality. The barges were constructed at 
the cpal fields, out of timber made from trees felled on the 
spot. Much difficulty was experienced on the journey, as 
timbe.r jams and other obstructions to navigation were met 
w ith, but all were overcome, and the feasibility of Souris 
navigati on determined. It is anticipated tbat there will be 
sufficient water in the river until August in each year to 
float barges down .  A t present there is twenty feet of water 
in the rive�. Mr. Hugh Sutherland , proprietor of the mines, 
has expended some $15, 000 on the experiment, and now that 
he is satisfied of its success, will go on with the work on a 
much .larger scalo. He intends to make one trip a year, 
building sufficient barges to bring down all the coal needed 
for a year's supply. 

.. f '  _ .. 
IInproveDlents in Modes o£ Travel. 

At the beginning of this century a passenger-more cor
rectly, traveler-starting from New York Monday forenoon 
could ,  with good luck, arrive in Boston Friday afternoon, 
having stopped all night at New Haven,  New London, and 
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Providence. The fare for the trip varied 
from $15 to $18, and there was an additional 
outlay required of from $5 to $6 for board 
and lodging ; that is, the trip took np four 
days of time and called for an outlay of from 
$20 to $24. After the war of 1812 there 
was an improvement, and the time between 
this city and Boston was cut down to about t wo 
days, and the cost of the journey to $14. In 
1817 the fare between New York and Phila· 
delphia was $10, an d between New York and 
Albany by boat $7, and the average time 
twenty-four hours. A route was that year 
opened between Philadelphia and Quebec, 
the distance 700 miles, fare $47, and time 
required to make the journey 103 hours. In 
1826 the Boston newspapers recorded the 
circu\nstance as one worthy of special com
ment that New York papers had been received 
in that city in twenty .. four hours after the 
date of their publication. In 1828 the time 
required to make the journey between these 
two cities had been reduced to twenty.one 
hours, the route beiug from this city to Pro
vidence by steamboat, and from thence to 
Boston by stage. .But in winter these trips 
were frequently given up in consequence of 
stormy weather, and those who wished to 
avoid danger and be certain in their move
ments still preferred the overland route. In 
1832 there w ere two regular stage lines be
tween this place and Boston, but competit ion 
had reduced the fare. The slow line made 
the distance in about fifty-two hours, and 
charged for passage $7. 50, while the fast or 
mail line took its passengers through in 
IIbout forty-five hours, and charged them $8. 50 
a trip. Since then railways have brought 
the journey within the compass of a few 
hours, and it is by no means improbable that 
the time may yet be materially reduced. 

• • • • • 
AN old millstone, five and a half feet iu diameter and seven 

inches thick, with a central hole seven inches in diameter, 
was left in an English orchard many years ago . In 1812 a 
filbert tree sprouted from the earth at the bottom of the 
hole, and gradually increased in size from year to year until, 
in 1868, it was found that the tree had completely filled the 
hole, and actually lifted the stone from the ground, wearing 
it as a girdle about its trunk. 

.. . . J "  

THE Connecticut State Board of Health has wisely decided 
that, in the optical tests of railway men, old ern ployes, who 
can not pass all the tests prescribed by P i e  experts employed 
in the examinations, may be tested by flags and lanterns of 
the size and colors used by the railroads at a distance 'of 
80 rods. Of the 1 , 085 persons thus far examined, 56 have 
failed to meet the requirements. 
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AGRICULTURAL INVENTIONS. 

An improved su lky plow has been paten ted by MI'. 
Horace E. Reeves, of Fort Dodge, Ia. Tbe object of this 
in vention i!f to construct sulky plows iu  such a manner that 
the plows can be readily adjuRted and controlled, will be 
firmly held while at work, and will yield should they strike 
an obstruction .  

An improved horse hay rake of that form in which a re
volving rake having teeth on opposite sides of it .s center is 
connected to an axle mounted on a set of running whecls 
and is provided with stop devices, whicb either hold the 
rake rigid while it is gathering the load or may be released 
to allow the rake to revolve and the load to be dumped, has 
beeu patented by Messrs. Isaac Q. Williams and Gustavus 
H. Osborn, of Goshen, Ark. 

.. . . I "  
New Zeal a n d  Cast Steel. 

$titut ifi t �mtritau. 
NEW DISH WASHER. 

Our engraving represents a very simple and effective ma
chine for washing dishes, recently patented by Mr. Benjamin 

The black heach sand, so abundant in certain New Zea
land shorts, is  likely to pro ve of great industrial benefit to 
that rising colflny_ Tbe government bas lately employed a 
mechanic to test the ore ; and al though restricted to an ex
penditure of $500, he has succeeded in turning out five 
hundredweight of exeellent steel . He mixed the iron sand � 

with an equal quantity of clay and Shelly sea sand to form 
bricks, which , after bardening in a kiln, were broken up and 
smelted in an ordinary cupola furnace. The product was 
fine cast steel, from which some promising specimens of 
fine cutlery were manufactured. 

... f . ,  .. 
I MPROVED LACE CUTTER. 

Since the universal adoption of belting as a means of trans
mitting power, no little attention has been paid to devising 
means of uniting the two extreme ends of a bel�, in a man
l ier both efficient and easy of application. Perhaps the first 
thing ever used for tbis purpose was a thong or h\cing cut 
froUl thin tough leatber, and passed alternately through holes 
punched in either end of the belt, very much after the 
fashion of lacing a shoe, from which the 
idea was probably taken. 

Judging from the amount of lace lea
ther annually made. it would seem that 
the method of l acing bell s was by no means 
the least popular. Tbe disadvantages 
of cutting these lacings with a knife are so 
great t.hat many consumers prefer to buy 
. .  cut lacings," notwithstan di ng the fact 
that they are seldom j ust what is  wante::l. 

This ohjection is fully 0bviated by the 
use. of tbe little tool shown in our engrav
ing, wbich cuts and points lacings of any 
length 01' width as wan ted and without 
loss of time or leather. 

The construction of tbis lace cutter will 
be understood from the engraving. It is 
a practical and well made tool, the result 
of  a long experience in the manufacture of  tools of this 
class by the inventor, who was the first to place a lace 
cutter upon the market. 

Manufactured exclusively by Sterling Elliott, 262 Dovel' 
street, Boston, Mass. 

.. .  tl • 
IMPROVED HARNESS BUCKLE. 

HOWE'S DISH WASHER. 

J. Howe, of Sing Sing, 1'l'. Y. The machine is shown in 
perspective,with a pqrtion broken away to show the internal 

ELLIOTT'S LACE CUTTER. 

constrnction.  A sbaft carrying paddles revol ves in a suit
able vessel of  tin or  gal vanized iron, and over the sbaft is 
placed a curved grating which supports the dishe� to be 
washed. 

Cups and similar articles are placed on the elevated por
t ion above the shaft, and plates an d flat dishes are placed on 
either side of Lbe shaft. 

The engraving shows a harness b uckle possessing several The paddles are of peculiar shape, being 1 apered and pro-
points of novelty and several advantages over buckles of the vid.ed with flanges or lips whicb strengt hen them and cause 
o:dinary style. In point of appearance it is certainly all them to throw more water and with greater force than they 
that could be desired, and it is very easily operated. would if made perfcetIy plain .  The vessel containing the 

Fig. 1 is a longitudinal section of the buckle ; Fig. 2 is a �disbes and the paddle shaft has a tigbt-fitting cover, and 
face view, and Fig. 3 is a detail view of the 
tongue showing the arrangement of the 
spring. The free end of the tongue i �  cir
cular, ar;d fits in a recess formed i ll the 
plate, C. A finger is formed witb the 
free end of tbe tongue, and when tbe ton
gue is closed, the prong passes through a 
hole in the head plate, C, and in the plate 
below it. The spring catch, F,  bolds the 
tongue closed, or prevents tbe prong from 
being aCCidentally disconnected from the strap 
or trace, which is inserted between the bar, 
C, 'md the lower bar. The catch is made of 
spring wire, whicb is bent 80 as'to have ap
proximately a U-shape, and is confined in a 
recess in the under side of the tongue, E, as · 
shown in Fig. 3. 'fbe ends of the arms of 
the catch, F, enter lateral notcbes formed in 
the plat.e, C, on each side of the recess, in 
which the head of the tongue fits. To open 
or close tbe tongue, E, the spring arms of  the 
catch are pressed inward or toward each 
otber, forcing the ends of the arms out of 
notches in the bar, C. 

This buckle Is very readily buckled and un
buckled, a great advantage when a borse gets 
down, as it can be unbuckled when tbe straps and traces are 
drawn tight. Where the buckle is appl ied all of the straps 
are kept perfectly straight, and tbe stitches are not worn or 
strained. The buckles may be of a uniform pattern through
out the harness, giving tbe harness a fine appearance. Tbe 
spring is placed in a cavity in the tongue, and is thoroughly 
protected from dust, mud, and rain. 

This improved buckle was recently patented by Mr. James 
A. Gavitt, of Dayton, Washington Tel'. 

GAVITT'S HARNESS BUCKLE. 
the sbaft is provided with a crank by wbicb it is turned. 
The vessel is partly filled with water, with the addition of 
a little soap, and tbe crank is  vigoronsly turned both ways for 
a moment or so, when the cover of  the vessel is removed 
and a q uantity of water is poured over the disbes to 
rinse them. The dishes are quickl'y ' and thoroughly 
washed, with the expenditu re of very little labor, and the 
breakage and nicking of dishes is entirely avoided. It is 
claimed that as many dishes can be washed and thoroughly 
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cleansed in five minutes by tbe use of this macbine as can 
be done by one operator in the usual way in an hour. 

It is of grcat utility to private families, and its use in 
restaurants and hotels wil! effect a great sa,(,ing both in labor 
and in dishes. This machine  can be made of any size, form 
or material, to bold from 50 to 1 , 000 dishes if desired. 

.. . t l  • 
Photographs by Lightning. 

Mr. R. Crowe, of Liverpool, communicates to the Briti8h 
Journal oj Photography an account of some attempts to pho
tograph a landscape by the aid of ligbtning flashes. A gela
tine plate, requiring by day an exposure of two seconds, 
was exposed from 10 : 1 5  P. M. , to 10 :45 P. M. , during wbich 
time tbere were 120 brilliant flashes and about hal f as many 
minor ones. Most of these were in a horizontal direction, 
and. five or six of them were imprinted on tbe negative. A 
perpendicular flash which struck a church tower half a mile 
away was rendered with extraordinary sharpness and bril · 
liancy. The surrounding objects, in spite of the long ex
posure, were but feebly impressed ; whence lVIr. Crowe 
argues that though the light of a flash of lightning is of a 
very actinic character, there still is not sufficient volume of 
light to illuminate a landscape or building to allow a success
ful photograph to be taken. [Tbe probable difficulty is that 
the photo·plates are not sufficiently sensitive. The d uration 
of a lightning flash was found by Wheatstone to be less than 
a millionth part of a second. We believe there is no record 
of the successful photographing of any object with a plate 
exposure of so short a length of ti me, even in  the strongest 
sunlight. -EDS. ] 

-----------. .. �.�.�.�.-------------
Bread Making in Spa i n .  

The bread in the south of Spain is delicious ; it is white as 
snow, close as cake, and yet very light ; the flour is most 
admirable, for tbe wheat is good and pure, and the bread 
well kneaded. Tbe way they make this  bread is as follow s �  
From large, long panniers filled with wheat they take out a 
IJanrlfnl at a time, sorting it most carefully and expeditiously. 

and throwing every defective grain into 
anotber basket. ' Tbis donc, the wheat is 
ground between two circular stones, as it 
was ground in Egypt tWI) thousand years 
ago, the requisite rotary motion being given 
by a blindfolded mule, wbich paces aroun d  
and around w i t h  untiring patience, a bell 
being attached to h is neck, which , as long 
as be  is in movement, tinkles on ; and 
when it stops he is urged to his  duty by 
the shout of " arra mula " from some one 
w itbin hearing. When ground , the wheat 
is sifted through three sieves, tbe last of 
these being so fine tbat only the pure flour 
can pass through it ; this is of a pale apri-
cot color. The bread is made in the even
ing. It is mixed with sufficient water, 
with a little salt in it, to make into dough ; 

a very small quantity of l eaven or .yeast in one batch of 
housebl)ld bread . as in Spain, would last a week for the six 
or eight donkey loads of bread they send every day from 
their oven. The dough made, it is put into sacks and car
ried on the donkeys' backs to the oven in the center of the 
village, to bake it immediately after kneading. On arriving 
there the dough is divided into portions weighing three 
pounds each. Two long, narrow wooden tables on trestles 
are then placed down in the room, and a curious sight may 
be seen. About twenty men, bakers, come in and range 
themselves on one side of the table. A lump of dough is 
handed to the nearest, which he l.Jegins  kneading and knock-

ing about with all his might for about three 
or four minutes ; and then passes it  on to h is 
neighbor, wbo does the same, and so 011 suc
cessively until all have kneaded it, when it 
becomes as soft as new putty and ready for 
the oven. Of course, as soon as the first 
baker has handed the first lump to bis neigh· 
bor, another lump is given to him. and so on 
until the whole quantity of  dough is kneaded 
by tbem all. Tbe bakers' wives and daugh. 
tel's shape the loaves for the oven , and some 
of them are very small. Tbey are baked im
mediately. 

.. .. . . 
Electricity on the Stage. 

In Paris, during the play of " Le Pied de 
Mo'uto n , "  a table is brought on to tbe stage, 
and afterwards a candlestick carrying two 
lighted candles. One of the characters in the 
play blows out tbe candles ; but as soon as 
he moves away one of them unaccountably 
becomes relighted. The actor again blows 
out this light, when the other one become!:! 
kindled ; and, becoming enraged, the man 
takes up tbe candlestick and blows furiously 
without being able to extinguish t.he l ights 

permanently. This effect, which gives rise to some amuse

ment and astonishment, is produced by means of an induc

tion spark wbich inflames the vapor from a mixture of ether 

and spirits of turpentine contained within the vessels which 

represent the wax tapers. 
A cable of four fine conductors connected the latter., 

and the points between which the spark passed, with 

the table, and through it with the induction coil below the 

stage. 
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A NEW ROCK DRILL. 

The skill of a great many able mechanics and engineers, 
and a great deal of capital, have been employed in simplify 
ing and perfecting machinery for drilling purposes, the p rin
cipal object being to avoid breakages, which are far too com
mon in the ordinary machines. It has been found by actual 
observation that wbere any great amount of work is  being 
done it requires six drills to accomplish what should be done 
by four on account of the loss of t ime occupied in repairing 
broken parts. 

In former machines the parts most liable to breakage were 
tbe valves, and as no modification of t b eir construction bas 
been sufficient to give them a durability whicb compares 
with that of other parts of the engine, the difficulty in 
many cases seems wholly irremediable, and the on ly recoll rse 
is to bave a sufficient supply of duplicate parts on hand to 
be ready for emergencies. 

Notwithstanding the many failures, mechanics and engi
neers, appreciating the immense benefits to be derived in 
case of success, bave pluckily continue.d with their experi
ments. As val ves could not be made sufficiently durable, 
tbe line of experiment naturally tended in the 
direction of valveless engines_ These were 
known to be perfectly practicable in some 
respects, while in others, more particularly in 
the ciisp!acement of the compressed air or 
steam at the ends of the cylinder at the ter
mi nation of the stroke, and giving a cushion 
for the piston to prevent  severe concussion 
with the cyli nder heads, the problem has re
mained unsolved until n o w. 

Jeitutifi t 1tutri tau. 
well founded ; and we think that wherever it may be intro
duced , it will give �atisfaction . Mr. J, Allston Newhall, 67 
High street, Boston, Mass. , is the proprietor and manufac
turer_ 
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sional ly we may go too much on " defective flue!' A clothes 
press adjoining a flue in a Pittsburg dwelling late ly l ook 
fire ; defective flue was, of course, named as the flame maker. 
but, on further examination , it was found that the closet 

.. . . , .. was a recept acle for soiled clothes and rags, and some of  
N E W  INVENTIONS. I the latter were saturated with an oleaginous lotion for 

An improvement in whiffietrees has been patented by Mr. " rheumr.tiz. · '  The combined oil and cotton, in a confined 
Ferdinand 0, Fischer, of Aptos, CaL The invention con- atmosphere , at a temperature produced by the heat radia
sists in combining a lever spring, shouldered bar, and slide tions from the flue. were together inflammable. The " mis
bar having end disk, w ith the end of a whiffietree_ hap " will perhaps go by the name of spontaneous combus-

Mr. John Flanagan , of Newburg,  N. Y. , has patented a tinn , yet this  is solely due to the fact. that the substance re, 
hy drant formed of a case with waste opening, shouldered quired a comparatively low tempcrature i n  order to ign ite : 
v�lve rod, fluted screw plug valve, and a ring. The arrange- flue was the inciting cause, so far as relates te the merely 
ment of the several parts cannot be described without an en - physical condition of the fire -makmg. Fires are gencrally 
graving. of mixed origins. 

Messrs. Carl P. Cullman n ,  of IdaI', and Carl A. Lorenz,  ------.. _.�.H._._-----
of Oberstein,  Germany, have patented :1 process of manufac
turing onyx stones from agate, by immersing one side in a 
bath of dilute nitric acid and iron, the other side in a bath of  
carbonate of potassa and  water, then drying the stones on a 
stove, and buming them to fix the color. 

American llI anulitdures by a Colonial Editor. 

The last issue of the Victoria Revie�o, the lcading rua�a
zine p ublished in Australia, pays the fo l lowing tribute to 
American manufactures and to our series of illustrated arti
cles on American industries. American manufactures , says 

the editor, are a perpetual source of wonder 
and of instruct.ion to the foreign observer. 

Mr. S. G. Bryer, of Saugus, Mass . ,  who bas 
had an experience connected with rock drills 
of over ten years, after much experiment has 
devised the only thoroughly practicable valve-

Fig. 2. -LONGIl'UDINAL SECTION OF ROCK DRILL. 

In perfection of  machinery, scientific divi· 
sian of labor, and completeness of execution, 
there is nothing in the world bcsides to  be 
compared wi th them. '1'0 visit the great con 
t inent and in spect the leading manu factories 
must be equal to a good education for any 
man possessing a mech anical turn of mind. 
But, failing time and means  to go forth on 
such an expedition, a foreign reader can 
make himself ,18 well acquainted with tbe 
subject as if he were on the spot, simply by 

less engine for a rock drill  yet made. The piston of this 
drill is its own valve, thereby dispensing with the small 
valves and their consequent wear and breakage, toge ther 
with many other small and weak parts common to other 
drills. As will be seen by reference to the engraving, it 
has fewer parts than any other rock drill in the market. 
Practically, there is nothing but the cylinder, the piston, and 
the rotating motion, which is perfectly simple and scarcely 
exposed to wear or breakage. The blow delivered is as po
siti ve and effectual as that from any other style of drill-a 
result which bas nevcr before been obtained with a valveless 
engine.  

The advantages of this drill consists in such an arrange
ment of parts as to entirely obviate the use of tappets, valves, 
or other auxiliaries depending for their action upon percus
sion ; while it  is a perfectly effective and smoothly-working 
machine, free from liability to accident. It is sought to re
duce it to the smallest number of unexposed parts, and so 
to simplify them that they can be easily repaired or dupli
cated and be interchangeable.  

In tbe upper portion of the sectional cut, midway between 
the center and either end of  the cyl inder, are two annular 
grooves ; .these are connected on the back 
by a passage way, forming a steam chest, 
to which the supply pipe is attached. 
The exhaust port is located in the center 
of the cylinder. Iri the piston head are 
two grooves, which also pass entirely 
arollud,  corresponding in width to those 
in the cylinder, distant from each other 
half the space of the latter from the ex
h aust port. In the right-hand portion of 
the piston, extending from the grooves in 
the same to e ither end, is shown a pas
sage way for �team. In the lower part of 
the cut is what is termed the cushion 
valve,  its l ower end resting upon the 
lower head of the valve chamber_ The 
valve is cylindrical, and reduced in size, 
between the ends and middle, to admit of 
free passage of steam to the exhaust ports 
of its cbamber. 

From this  description, t.be operation of 
the drill can be easily understood. The 
steam forms a cusbio"n at the end of each 
stroke, which prevents the piston from 
knocking. To the upper head of the cyl
inder is secured the usual device for ro
tating the pis ton and drill, consisting of a 
rod with spiral flutes, entering a socket 
in the pistou head. 

The i mprovements embodied in this 
drill secure a large percen tage ()f useful 
effect, with the least supply of steam, the 
utmost expansive power of the same being 
utilized by its peculiar construction ; and 
since no part strikes another to give it  
motion, the wear is insignificant .  The 
inventor has displayed great skill in locat
ing . the control of the piotOll 'S action 
within itself, thus rendering the free and 
perfect operation of t he drill wholly inde
pendpnt of auxiliary appliances. The 
drill may be operated equally well by the 
use of compresRed air, and is absolutely 
non.freezing. In our opinion the claim of 
tbe manufacturer that this drill presents 
the greatest �implicity anq effiCiency iE) 

Mr. Carl J. Renz, of Hudson, N_ Y_ , has patented an i m
proved process of preserving fruits, and more particularly 
grapes, pears, strawberries, and other fresh whole fruits 
without the use of a mother liquor. It is  an im pro vement 
in  that general proee3s of preserving in which the air is first 
exhausted from the receptacle in w hich the fruit is I, laceil, 
and in which the gases subsequently evol ved by the fruit are 
taken up by an absorbent. The improvement consists in  de
odorizing and absorbing tJ::.3 condensable ga�es by a bl ock 
of quassia wood or other material impregnated with 
quassia. 

A simple and efficient apparatus for obtaining a V3 �UU 711 
has been patented by Mr. Lyman H. Ward, of St. J\:hl'y's, 
Texas. The vacuum is formed in this apparr.tus by tile dis
placement of water or other liquid. 

Origin of' Fires . 

Theories of fire " origins " rUll in fashions, and at times, 
the American Exchange and Review thinks,  the favorite pre
sumptions become much overdone .  Defective flue is tbe 
actual source of a great many ignitions, and it is not apt to 
be exaggerated, l ike newspaper " incendiarism," but occa-

Fig. 1.-THE BRYER ROCK DRILL. 

taki ; � in the SCIENTIFI C AMER IC AN and 
regularly perusing it.  In the current numbers there are full 
descriptions, illustrated J)y excellent woodcuts, of the manu
facture of printer's types by Messrs .  Farmer, Little & Co. , 
of New York ; the manuiacture of Mege oleomargarine and 
oleomargarine butter by a New York company ; the brass 
man ufacture of tha Benedict ,nd Burnham Company at 
Waterbury, Conn. ; and of the :I. reat tunnel under the Hud 
son River, between New York "nd New Jersey, which is of 
a similar character to the London underground railway, and 
is in the hands of a company holding a capital of $10,000, -
000. The tunnel will be 5,000 feet long, or more than three 
times the length of the Thames tunnel.  There secms to be 
but little doubt of  its being carried through to completion. 

The oleomargarine butter is a product extracted from 
beef · fat, according to a principle d iscovered by M. Mege, a 
1<'rench chemist, about twelve years ago. The butter pro
duced is pure, perfectly wholesome, and suitable for all 
domestic purposes_ The company work up an average of 
100, 000 l b. of fresh caul fat daily, producing from 40, 000 to 
50,000 lb .  of butter, selling  at from 15 to 20 cents a pound. 
Thi s  invention of the French chemist has added many mil
lions of dollars annually to tbe value of the staple products 

of the country. In addition ta the fore
going articles, there ' is, in the numbers 
before us, a vast variety of illustrated 
descriptions of new in ventions and im
provemen ts in many branches of mecha
nical construction. It was �hrewdly ob
served by the English Consul at New Or
l eans, in a report he lately sent to the Bri
tish Government, that the superiority of 
American over British manufactures is 
due, among other things, to the fact that 
the Americans never raise the objection to 
any novel " notion " or suggestion that it is 
" new-fangled. " In fact, they rather prefer 
it on that account. The newel', the more 
likely to be an improvement on the old 
method, is the principle they go by. Eng· 
lish manufacturers, on the other hand, 
proceed on the most rigid lines of custom 
and precedent, and are very jealous of 
anything in the shape ' of an innovation 
on the established methods. The result 
of this difference between the two nations 
is that the Americans are beating the Bri
tish completely out of the field in many 
branches of manufacturing industry. 
Edison's . .  new-fangled " in ventions are 
not alone revolutionizing the world of 
practical ideas, but are making their in
ventor rich beyond the dreams of avarice. 
It is to the Americans, 'ratber than to their 
home friends, that Australian manufac
turers should turn their eyes for prece
dents and examples. The SCIENTIFIC 
AMER ICAN ought to secure a wide circu
lation in this part of the world. To ma
nufacturers of every description it is sim
ply invaluable. 

. .., .  

MECHANICAL INVENTIONS. 

Mr. Perry A. Peer, of Comstock, Mich. , 
has patented a hinge peculiarly adapted 
to a V-shaped harrow. When it is de
sired to uncouple the two sectioris of the 
harrow, one of the section:o is allowed to 
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lic flat on the ground, and the other is raised to about a ver
tical position,  and it may then be readily detached. 

Mr. John O. Grisham, of State Line, Miss., has patented 
a corn cutting and grinding mill , which is an improvement 
upon the form of corn crusher in which the ears of corn in 
the husk are fed through throats, "liced into sections by 
revolving knives, and these sections then rendered fine by 
passage between grinding surfaces. The invention consists 
in combining with the feeding throats and knives, a set of 
spring seated tables, which hold the ends of the ears of corn 
while being cut, and which allow the sections being cut off 
to press down to accommodate the thickness of the knife, 
thus preventing the knife from hanging in the ear, and ren
dering the cutting action easier. 

Mr. Isaac S. Schuyler, of Brooklyn, N. Y. , has patented 
a machine for cutting screw threads. The improvements 
relate to machines for cutting screw threads on pipes and 
couplings, internally and externally, and are designed to 
accomplish such work more rapidly and perfectly than has 
heretofore been done. Rotary cutters formed with serrated 
edges are employed. The arbors of the cutters are fi tted 
in a revolving head that has an endwise motion propor
tioned to the pitch of the screw, so that while the cutters 
rapidly revolve with their arbors they also travel in a spiral 
path upon the surface being operated upon. 

Mr. Charles G. Trafton, of Slatersville, R. 1. ,  has patented 
a thread guide for spooling machines that is self-adjusting 
to the yarn as the latter runs from the bobbin to the larger 
spool, so as to av(\id friction .  It consists in a guide plate 
provided at one end with a curved friction surface and at 
the other with a slotted flange and a plate, in combination 
with a rod having projections at its top to limit the move 
ments of the plate sidewise and a screw which serves as a 
pi vot for the plate. 

An improved gin saw sharpener has peen patented by Mr. 
Robert S. Mudford, of Texarkana, Ark. The object of this 
invention is to improve the construction of the gin saw 
sharpeners for w hich Letters Patent No. 20,933 were granted 
to A. H. Burdin, July 20, 1858, in such a manner that they 
will bring the teeth to a better condition. 

Mr. James H. H. Taylor, of Lawrence, Mass. , has patf<nted 
. a mcchanism for stopping and starting �treet cars, so con

structed that the momentum of the car can be used for 
stopping the car, stored up, and again used for starting the 
car. 

Mr. William W. Rochelle, of Star Landing, Miss. ,  has 
patented a tool for sharpening the teeth of cotton gin saws. 
It is made in three pieces-the sharpening bit proper, which 
is shaped at its outer end to enter between the teeth, the head 
or shank, which is formed to receive and support the bit, 
and a, sliding collar, which clamps the bit in the head by a 
wedging action. 

DECISIONS RELATING TO PATENTS. 
By the Commbsioner oC Patents. 

STEVENS V8. PUTNAM. -INTERFERENCE . -WIRE BARBING 

MACHINE. 

Marble, Commissioner : 
1. The earliest datc at which an invention can be said to 

exist is that time when there was iu the mind of the inventor 
a well defined idea of something which might rightfully con
stitute the subject of a patent. 

2. The law is well settled t hat a mere unembodied princi
ple or discovery is not a snbject of a patent, and it must fol
low that the mere mental apprehension of the same is not the 
conception of an invention. When, however, the principle 
or discovery is rendered of practical service by its embodi
ment in material form, there exists something for which a 
patent can be allowed, and the union in the mind of the in
ventor of the principle or discovery with the meaus of its 
embodiment is conception of the invention. 

3. A combination, as distinguished from a mere aggrega
tion, may Le defined as a union of elemental parts co-operat
ing dependently to produce a desired result, and a concep
tion of such combination must include not only the idea of 
associating the parts, but also that of so uniting them that 
there will be a dependent co-operation. 

4. The fact of the conception of an invention is one which 
l'ublic policy demands shall have been so evidenced as to be 
capable of other proof than the mere allegation of the inven
tor that such invention was at a certain time in his mind be
fore it can avail him anything, and so long, therefore, as he 
keeps his invention IInembodied and undisclosed it cannot 
serve to antedate and thus defeat the invention of a contest
ant. 

United states CIrcuit Coun.-So uthern District oC 

N ew Yo rk. 

BRICKILL et at. V8. THE CITY OF NEW YORK. -FEED·WATER 

HEATERS FOR STEAM FIRE ENGINES. 

Wheeler, J.: 
1 .  Letters patent No. 81,132, granted August 18, 1868, to 

William A. Brickill, for an improvement in feed-water heat
ers for steam fire engines construed and sustained. 

2. Section 7 of the act of 1839, whieh provides that every 
person or corporation may use and vend to others to be used 
any specific machine, manufacture, or composition of mat
ter which they have purchased or constructed prior to the 
application for a patent, applies in cases of patents for sub
stantive thing5 to the particular things so purchased or con
structed only, and does not include the right to practice the 
invention without liability. 
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3. The patent involved in the case of McClu1'g vs. Kings- I A pples Cor Foreign Ma rkets. 

land was for a me �IJOd of casting iron rollers, and it is not Speaking of the magnificent apples shipped from the 
probable that the decision rendered in that case would be United States, the London Magazine {if Pharmacy says that 
followed beyond cases of the same statutory class. there is no reaso� why this splendid fruit should not be re-

4. By the act of 1870 the rigbt of a person COtlstructing or ceived in London as fresh and blooming as when first 
purchasing a patentable article before the application for a gathered from the tree. To secure this most desirable result 
patent is limited to the right to use or vend the specific thing, each apple should be wmpped in soft tissue paper, pre
and this, whether it be regarded as a legislative construction viously soaked in a solution of salicylic acid and dried. 
of the former acts or not, may properly govern the right of The best preparation of salicylic acid for this purpose is 
recovery in act ions brought since its passage. the alcoholic solution, made with the strongest spirit, and 

5. For an infringement  of a patent by its fire dapartment then diluted with as much water as it will bear without pre-
a city is liable. cipitating the acid, so as to makc the solution go as far as 

, possible. Each apple should be enveloped in at least three 
or four folds of salicylated paper, and every possible precau-U. S. Clrcnit Conrt-Northern Dis1rict of Illinois. 

WA SHBURN & MOEN MANUFAC T URING CO�PANY VS. HAISH. tion should be taken to prevent bruising when loading into 
-BARBED FENCE WIRE. 

Blodgett, J. : 
1. A person has no right to mark his goods with  any words 

or terms indicating that they ate manufactured under a 
patent which he does not own and has no right to use. 

2. A defendant. having so marked his goods, will not be 
allowed to defend himself by denying the validity of such 
patent. 

Complai nts about the �atent Laws. 

There is a growing disposit.ion in some branches of indus
try in this country to find fault with our patent laws and 
the manner in which they are enforced. There is hardly a 
trade that has not at frequent periods its crop of harassing 
patent suits, which perplex the manufacturer, the dealer, 
and the consumer. It is not surprising, tberefore, that the 
dissatisfaction thus created finds expression in complaints. 
Naturally, the subject comes up befon� the associations 
formed among those belonging to the various trades for their 
mutual protection and tbe advancement of common inte
rests. A committee is appointed, and, if its members are 
in earnest, It repoi-t is drawn up suggesting possible measures 
of reform. Such has been the course pursued by the millers, 
and we learn that the brewers have taken the first steps in 
that direction. All this is very well in its way, but it does 
not seem as though the agitation of the subject is conducted 
in the manner best calculated to secure the reforms desired. 
The reports of such committees are so evidently biased by 
the interests of the members, as defendants in patent suits, 
as to have, as the rule, little or no value. Tbe one great 
and sole object of their efforts seems to be to bea.t the par
ticular patent or patents which menace them, and the fact 
is lost sight of that it is to the interest of every enterprising 
manufacturer to aid in sustaining patents. In many cases 
where complaint against the patent system is loudest, 
known rights have been infringed, and the prote�ts of pa
tentee� disregarded, in the belief that it was cheaper to take 
the chances of infringing than to recognize the demands of 
those whose claims were disregarded. Patents thus ignored 
almost always acquire an unexpected value before they ex
pire, and it is quite usual for them to be made the basis of 
expensive suits. Often they are sustained by the courts and 

the casks or cases. Well-packed apples should not move at 
all during the voyage, and the shaking of a railroad train 
should have little effect upon them. N ev�rtheless, a certain 
amount of contusion is inevitable, and to avoid the IIlterior 
rc;;ults of this, the salicylated paper is indispensable. As to 
the cost, it would be a mere trifle when we consider the 
result gained, and the splendid condition of the fruit when 
it would enter the London market. Besides, it is very 
probable that the salicylic acid paper used for packing the 
apples in America might be used over again, or applied in 
England to some similar antiseptic purpose, and an allow
ance made for it accordingly. 

.. 4 "  • 
Prehistoric Me xico . 

Very interesting discoveries have been made by M. Desire 
Charnay in ancient cemeteries high up on the slopes 
of the volcanoes Popocatapetl and Itztaccihuatl. The hurial 
place on the latter mountain is high above the line of vege
tation. Just below it is a small valley almost concealed on 
three sides by a natural bulwark of stllpendous rocks. 

Access to this singular dell seemed at fir�t impossible ;  in 
fact, was so difficult as to lead M. Charnay to doubt the 
tradition of a Chichimecan village having existed in such a 
place. Excavations have led to the supposition that this 
narrow valley had been a temporary refuge of the Toltecs, 
perhaps as early as the year 600. It bore evidence too of 
having been inhabited by the Chichimeca Indians. Idols 
and household utensils similar to those found in ruined Chi
chime can villages were dug up from a depth of from three to 
four feet. Singularly, too, there were found near the sur
face A ztec relics, which proved that at a comparatively recent 
date this natural stronghold had served as a place of con
cealment for a third tribe. Tradition says that after the 
Spanish conquest in 1 520 a few spirited Aztecs and TIate
lolcos, rather than submit to slavery or accept the doctrines 
of the invaders, fled with their " lares and penates " to this 
mountain fastness and subsisted on corn, frijoles, and other 
vegetables, burying their dead as near the · "  snow line " as 
possible. Many Aztec idols, vases, and jars were un
earthed there. 

Pacific Coast Fishes. 

The United States Fish Commission have obtained on the become very valuable, for the simple reason that they have 
been infringed without regard to consequences. Manufac- Pacific coast 270 species of fish. Among these are nineteen turers who find themselves figuring as defendants in suits species of sharks. Two large toothed man· eater sharks, of this character commonly have a great deal to say about caught in Monterey Bay, measured from 23 to 24 feet in the injustice of our pateut laws. Perhaps they are unjust length, and weighed fully two tons each. Another variety in their requirements in some instances, but to modify them of shar:: found on the coast averages 32 to 33 feet in length, in any essential particular in points touching the value of and weighs three tons. Their teeth are small, and they are valid patents would be to destroy an immense property not dangerous. Monterey is a middle ground where the right, and to make it extremely difficult for an inventor or fishes from north and south meet, and no locality on the the owner of a patent acquired by purchase to protect him- Atlantic coast is so rich in species. It has about 130 species ; self in the enjoyment of the rights it is designed to secure San Francisco about the same; Santa Barbara, 95 ; San Diego, to him. It may be vexatious to settle or defend frequent 

80 ; and Puget Sound, 90. The so· called perch, found on demands for royalties and damages; but it is still more so the California coast, are not true perch. A million and a to know that you have valuable rights in patents which you half of salmon, averaging from 25 to 30 pounds each, are are unable to enforce, and that which should belong to you taken from the Columbia River, and from seven to eight milalone has become common property. lions of pounds of fish are taken from San Francisco Bay and The only safe and honorable position for the manufactu- marketed. reI' is one of justice and fair dealing. He should act advis- • ' • • .. 
"dly with regard to the payment of royalties and the in- Mo nument to the OrigInal Promoter", oC the Union 
fringement of patents. If he manifests a fair and liberal Pacific Hallway. 
disposition in this matter, and a willingness to recognize the Norcross Bros , of Chicago, have contracted with the 
rights of others as beginning where his own rights cease, he Union Pacific Railway Company for a monument to the 
is not likely to have serious trouble. As the rule, it is memory of Oliver and Oakes Ames. The monument is to 
cheaper to purcha.se a right under a patent than to be located at Shannon, Wyoming Territory, at a point about 
defend an infringement ; but when a manufacturer per- 400 miles west of Omaha. It is at the highest point in the 
sistently disregards notices and warnings, and takes his Rocky Mountains which is crossed by the railroad. The 
chances a� an infringer, he sh.ould stand by . th� conse- monument is to be 50 feet square at the base, and 60 feet 
quences like a man, and not whmc �lO r  complam If called high, pyramidical in outline, with three slopes. The ma
upon to pay for what. he h�s taken wlth�ut leave. He ma!, terial will be Black Hills granite. There are to be two me
at least, have the satlsfactJ?� of knowmg, unde

,
r s�ch clr' l dallions representing the heads of Oliver and Oakes Ames 

cumstances, that every deCISIOn of the courts affirmmg the in alto-rilievo. One will face the east and the other the 
validity of patents increases the v�lue �f those �e own� �nd west, at a height. of 40 feet from the ground. On the side 
controls, and that be has thus a dIrect mterest m sustamlllg next to the railroad will be an inscription, " In Memory of 
all good patents. But then we must make some allowance Oliver and Oakes Ames." The medallions are to be cut ont 
for h�man na.�ure, �nd it certainly does make a gre�t �iffer- of McGregory quarry brown stone. There is also to be a 
ence m a �an s feelIngs .whether he appears as plamtlff or hronze tablet, which will more particularly show why the 
defenda�t m a patent .SUlt. H: often. do:s and says

. 
a gr:at monument was erected. The con t ractors are to complete 

many thmgs when he IS defendmg an mfrmgement SUlt whICh the work in about two years. The cost is to be about he would be very sorry to have quoted against him should he $80, 000. 
ever find it necessary to move for the protection of his own 
rights and interests. Our patent laws may be susceptible 
of improvemen t, but the men to improve them are not found 
on committees representing cliques of defendants interested 
in suits brought to recover damages for the wholesale in
fringement of valid patents. What they have to say may 
always be taken with some all.owanee.-lron Age. 

. .  , . .  
AN accidental dropping of a cipher in our recent descrip

tion of the heavy Wortb ill"gton oil pumping engines leads to 
an ObVirlllS u nderstatement of their efficiency. The work 
actually done by some of these pumps is the pumping of 
15,000 barrels of oil through 1 00 miles of pipe, against tbe 
enormous pressure of 1,500 pounds per square inch. 
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RECENT INVENTIONS. The driving wheels of both the second and minute hands !Ire 
Mr. George Steinson, of East Chester, N. Y. , has patent- fitted with heart cams that are acted upon by a 'r-arm to 

ed an improved leg for bedstead frames, which furnMihell bring both hands back to the starting point. By this con
to the bed an elastic support. The leg is formed of flat struction a simultaneous action is obtained on both hands
curved springs, and a spiral spring placed in a box, the first, to set them in motion; second, to arrest them ; and, 

whole being supported on casters. third, to return them to the starting point. 
Mr. Fredrick A. Baker, of Brooklyn, N. Y. , has patented .. � • , .. 

a fire escape laddfilr for the use of firemen. It can be readily Welding b y  Pre88 ure .  

secured to  the windows of  buildings from story to  story to Pursuing his researches on the welding of  solid bodies by 

form a fire escape. pressure; M. Spring has subjected to various strong pres-

Au improved legging, which fits closely to the foot and sures (up to 10,000 atmospheres-150,000 lb. per square inch) 

ankle, and can be opened or closed easi ly, h as been patented more than eighty solid pulverized bodies ; this was done in 

by Mr . Casper Riese, of Berlin, Prussia, Germany. vacuo, and in some cases at various temperatures. The re-

A Ne,v Proee�8 oC Refining Petroleum. 

The Philadel phia Reco1'd says that a new process for treat 
ing the product s of petroleum is being tested in that city. 
At present 'all oils are brought to heat tests by distillation, 
and in the process lose from 30 to 65 per cent. By tbe old 
process oil at a fire test of 1 100 costs 6Yz cents per gallon. In 
bringing tbis grade of oil to a test of 1500 it loses 30 per cent 
in tbe process of distillation ;  to. raise it to 1750 it loses 45 
per cent, and to 1850 65 per cent. By the new patent pro
cess tbe oil is treatcd without heat and loses nothing. 

Oil at 1100 that cost 6Yz cents per gallon, on being raised to 
a fire test of 1 50 is worth 13Yz cents pel' gal ion ; to 175, from 
15 cents to 17 cents per gallon, and if raised to 11l5° is worth 
from 18 to 20 centR per gallon. The cost of raibi n g It to any 
of t hese tests is 1 c:ent per gallon. Here, also, is anotber ad · 
vantage over tbe old system, as by the present method of 
distillation the profit on oil  at a fire test  of 110 is only half a 
cent per galion, and at a test of 150 the profit is tbe same ; 
whereas by the .new process, the oil losing nothing in the 
manipulation, the profit is in a ratio to the number of de
grees to which the fire test is raised. In the process the oil 
is deodorized, and at tbe same time the illuminating quality 
is improved so that the oil burns longer and brigh ter , and 
this is effected without the aid of ooy heat whatever. This 
is what tbe inventors claim for the new process, but until a 
rigid and satisfactory test has been made tbey will disclose 
neither their plans nor their names . 

Improvements ill electric burglar alarm for safes have been suits are highly interesting. All the crystall ine hodies 

patented by Mr. Edwin J. Leland, of Worcester, Mass. proved capable of welding, and in the case of bodies acci

TheiC improvements relate to burglar alarm telegraphs con- dentally amorphous the compressed block showed crystal
nected with safes, vaults, and similar places, and arranged line fracture ; crystallization had been brought about by 

to give a signal at a central office in case the circuit is broken pressurc. Softness favors the approximation of the parti

or the wires tampered with. Such lines usually have com- cles and their orientation in the direction of the crystalline 
bined with them a galvanometer, so thftt any change of resist- axes. The amorphous bodies, properly so called, fall into 
ance CllUsed by an attempt to put a loop in the line, and two groups, one of substances like wax (druid bodies), which 
thereby cut out a safe or vault without breaking circuit, or weld easily, the other of substances like amorphous carbon 

from any cause, shall be indicated by tbe galvanometer. 'l'he (aciroid bodies), which do not weld. Tlie general result is 

ohject of this invention is to provide means for testing the that the crystalline state favors the union of solid bodies, 
line at any-time and determining whether the safe or vault but tbe amorpbous state does not always hinder it .  M. 
is Is circuit, so that it will not be necessary to make a per- Spring says the facts described do not essentially differ 
sonal inspection of tbe vault or safe every time tbe indicator from tbose observed when two drops of a liquid meet and 
shows a change of resistance or the signal is operated, as unite. Hardness is a relative, and one may even say sub

such effects are often produced by crOssed wires and electri- jective term. 'Vater may appear with a certain hardness to 

cal disturbances in tbe atmosphere. some insects, and if our bodies had a certain w eight we ErUl)tloll oC F uego. 

An improved bottle stopper has been patented by Mr. sbould find the pavement' too soft to bear us. Again, pris- A letter from San Jose de Guatemala, dated the 2d of 

Thomas G. Austen, of Oswego , N. Y. This invention re- matic sulphur is changed by compression to octabedric iul· July, to the Panama _St(11' and Herald, says :  " At 3 A.M. on 

lates to that class of devices that are designed so close the I phur ; amorphous pbosphorus seems to be changed to me- tbe 29th of June, the volcano Fuego suddenly became active. 

mouth of a bottle and yet to permit the gradual ejection or talIac ; othel: amorphous bO?ies cl�ange their �tate, and mix- throwing out vast sbowers of fire and c inders,  with grellt 

sprinkling of its contents . tures of bodies react cbemlcally If tbe speCific volume of darts of flame shooting up from 350 feet to 500 feet above tbe 

Mr. Joseph T. Maybury, of Mobile, Ala" has patented a t�e prbduct of the reactio.n is sm.aller than the sum of spe- mouth of the crater. The whole country to tbe ea,t and 

process of canning oysters, which consists in placing them in 'I ?Ific volum�s of the reactl�g bodies. In all ca�es the body south was magnificently illuminated. At 3 :40 A. M. two 

cans and pouring over them a bot mixture composed of IS cbanged mto a denser variety, wbence may be mferred that streams of lava could be seen runnin g down the sides of 

water, salicylic acid, and vinegar, in the proportions of about the state taken by matter is in relation to the volume it is tbe volcano, one to the south and east, the otber to the 

ten gallons, one and six-tentbs gill, and onE<-half gallon, re- obliged �o oc�upy un(�er action of extern�l f?rces. This westward. Dense masses of steam and smoke rose from t he 

spectively, and tben closing the cans and placing them in (M. Sprmg powts out) IS merely tbe generalizatIOn of a well courses of the lava streams, as the shrubbery and foliage 

boiling water for a short time. known fact. Some curious results are deduced from it. were burnt. The river Guacalate rose suddenly, and Its 

A novel skylight bar, in which provision is made for col- The researches described have important bearings on mill- waters were quite warm. Fuego continued to belch fire 

lecting the condensed moisture which accumulates on the eralogy and geology. until daylight, by which time tbe whole northern lJOrizon ' 

interior surface of tbe glass and conducting it to the roof, • I • , • looking from San Jose, was dark with tbe smoke from tbe 

has been patented by Mr. Fred Ruemping, of Kansas City, A MODIFIED DANIELL CELL. 
volcano. The lava streams continued in view until 4 :30 

Mo. Mr. S. J. Browning, of Portsmouth, England, has devised 
A. M. The first grand column of fire rose at least 500 feet 

An improved well casing, wbich is simple and effective, : a modified form of Daniell cell, which he tbus describes in beight, solid and smooth, and then the top, expanding, 

bas been patented by Messrs. Henry Shear and Henry M. in the Electrician: 
opened out l ike an umbrella, the sparks coruscating like 

Toomey, of Arcola, Ill. The invention consists in a well 
those from a bril liant rocket. The pulsations of flame dur-

and cistern casing formed of a number of segmental sections 
ing the first two hours of tbe eruption were about 50 seconds 

of eartbenware or burned clay, provided with tongues and 
apart, strong and regular. The eruption was less active 

grooves at the ends and with strengthening ribs on the inner 
until, at 7 ,30 P. M. on the 1st of July, a column of flame 

sides� ' 
rose to a height, probably, of 1 50 feet or more. At the hour 

Messrs. William P. Lyon and Samuel Vail, of Port Ches-
of writing Fnego smokes away steadily. " 

ter, N. Y. , bave patented a fastening for the end boards of • I . '  .. 

wagons and carts, so constructed tbat it will fasten auto- A qu eer Loeomotlve .  

mati cally when the end board is raised into place, and wbich , The National Car Builder condenses from the Paterson 
wben locked, will hold the end board securely. (N. J. ) Guardian, II description of a new locomotive now 

Mr. John H. Reed, of Cowles, Neb., has patented a new in process of construction at the Grant Locomot ive Works 

penmanship-instructing cbart, which will permit persons which, it is thought, will  eclipse for speed anything yet 
who are not good penmen themselves to instruct otbers in built. It will look like an ordinary engine turned upside 

the art of penmanship and to explain the proper formation down. The machinery wil l be on top of the boiler instead 
and inclination of letters. of under it, as usual, and the boiler will hang very low on 

An improved trunk fastener , patented by Mr. George A. the wheels. There will be two pairs of driving wheels, but 
Sofield, of Jersey City, N. J., consists in tbe combination instead of having them follow each other, one pair wil! be 

with a bolt tongue having a transverse groove of a socket on top of the other. Tbe real driving wbeels wi l l  be the 

provided with a longitudinal groove to receive tbe bolt, and upper pair, and tIn'Y will turn in tbe oppositc direction 

with a transverse groove containing a spring latch fitting into 1 5 6 from that in which the engine is going. They will rest upon 

it and catcbing into the transverse groove of the bolt the rims of tbe other pair, which will in turn rest on tbe 
tongue. track. The revolution of the upper pair, by friction, is ex · 

Mr. Patrick H. Duke, of Richmond, Va., has patented a " While using the same materials, and the same strength pected to drive the lower pair, tbe tires of the latter serving 
package of plug tobacco having the faces of its plugs formed of solutions as those of tbe ordinary Daniell, it gives twice as tracks for tbe upper ones. It is thought that a good deal 
. t f t f h" . the amount of current. d III 0 per ec squares, one set a w Ich IS raised aed tbe alter- greater spee can be got out of tbe macbinery by this con· 

nate set depressed, with the raised and sunken faces of one " It can be clearly perceived that my main object has been struction, and it is expected by tbe inventor that it will be 

layer 0 1' set of plugs fitting into and over the sunken and the reduction of the internal resistance, which I believe I the fastest locomotive ever madc.  Practical workmen how
raised faces of the crossed piled plugs forming the next have accomplisbed to the ntmost without reducing its con- ever, think it won't go at all. It wil l look very funny

' 
as it 

I stancy . " ayeI'. . .  . , is running through the country, with the upper pair of driv· 
An improved apparatus for distributing fertilizer, whicb The acc�mpanYlllg dlagrams Illustr�te thiS c�ll : 1. ?uter , ing wheels, five feet in diameter, revolving up in the air in 

may be made either an attachmen t of an ordinary seeder or copper cyhnder . . 2 .. Inner ?opper cyh�der, wblCh enCircles the wrong direction at a tremendous speed, and the eccen

planter, or used independently thereof, has been patented by the porous cell wIthw one-elgbth of an Illch of same. 3. The trics, rocking bars, link motion, and pistons on the top of 

Mr. Luther A. Horine, of Jefferson,  Md. copper shelf surrounding No. 3, for holding sulphate of the boiler. 
Mr. Carey Inskeep, of Ottumwa, Ia., has patented an im- copper. 4. A wooden cylinder witb step turned inside, to 

proved hairpin, which is so constructed that it cannot be- keep porous cell in center of No. 2, and with tbree wooden 

come detached accidentally, but lllay be inserted and removed ?lugs, to keep No. 2 in center of No. 1 . 5. Ordinary eight 
without disturbing the contiguous hair furtber than requisite Illch porous cell. 6. Cylinder of zinc. 
to allow space for the body of the pin. Mr.Browning uses small blocks of vulcanized India -rubber 

Mr. Edward A. Smith, of Greeley, Col. ,  has patented an I to keep the zin c  in the center of the porous jar, and again 
improved earth auger, which consists in a novel arrangement to keep �he porous jar in th? center of tbe cylinder. He also 
of the casing, the cutter, and the drill point in a well auger. uses a disk of felt for the ZIllC to rest upon . 

Mr. Benjamin Le Coultre, of Geneva, Switzerland, has .. � • , .. 

patented a chronograph having both second an d minute High Lighting by ElectrlcltT. 

bands indicating by one dial and mounted on the same arbor. There was very little to encourage the project to iIlumi-
Tbe inventor fits upon the central arbor o f  the watch a loose ?ate Holyoke, Mass. , by means of lofty electriC! light towers, 
sleeve that carries the minute band and a driving wheel, and III tbe result of tbe similar experiment tried in Rouen , France, 
outside of this fits a seC!ond loose sleeve carrying the second during the fltes of July 13 and 14. On tbat occasion eight 
band and a driving wheel. Upon a lever fitted for movement electric lights were placed on the spire of the cathedral with 
by a ratcbet wheel in the usual manner are fitted tbe wheels a view of illuminating the town. Though the quanti ty of 
that operate the second band from tbe center pinion wben light was estimated at 5,000 Carcel burners, the effect was 
woved into gear, and upon a pivoted arm tbat is connected practically nil. Tbe spire seemed merely to have a huge 
with the lever is a pinion tbat connects a fixed pinion on the lamp on it, wbich threw its light beyond the town rather 
center arbor with the driving wheel of the minute hand. than in the neighborhood of the cathedral 

.. I . ,  .. 

ARer Graduation. 

.-\. few years ago a young man of promise was graduated 
at Harvard University, He determined to become a cotton 
manufactur&'. Instead of relying upon his general educa
tio(J , and waiting for an opening, as many of his classmates 
did, he began at once to prepare specially for the business 
he had chosen, by entering a machin e  sbop as a workman
making fun hours and acquainting himself with every part 
of the machinery of a cotton mill. From the machine sbop 
he went into the cotton mill, and by hard work and close at
tention rapidly acquired a tborougb knowledge of all the 
processes of cotton manufacture. While some of his class
mates were waiting and looking for an opening in business, 
and others were with difficulty filling subordinate positions, 
he was rapidly rising, step by step, until he is, . to-day, in' 
cbarge of one of the largest cotton mills in New England. 
with ample salary, and what is better , is discharging the 
duties of his position with great satisfaction to the company 
he serves.-PrQVidence (R. 1. ) Journal. 
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Human KeCrigeratlon.  These l ugs may be secured to the wheel, B ,  by means of Mr.  Johann W. R. Vogdt, of  Potsdam, Prussia, Germany, 

Some experiments which seem to throw light on the phy- bolts working in slots, so as to enable the stops to be ad- has patented a curtain formed of a series of vertical strips or 
siological effects of bathing have been recently made by Dr. justed in order to regulate the lead of the' valve. bands of cloth, Qr other suitable material, al ternately attached 
Paul Delmas, of Bordeaux. The action of cold and heat on This invention was lately patented by Mr. Peter Josseran d, to two rollers pivoted parallel to and adjoining each other in 
the human system was studied by subjecting the w hole body, of Hockley, Texas. the top of the window casing, and provided with su itable 
except the head, of a healthy and robu st subject to refrige - .. f • I .. cords or devices for rotating them both at the same time . 
ration with water at + 10e C. , in a suitable ap paratus, the HALTER TO PREVENT HORSES FROM CRmBING. A blind adjuster and fastener, so constructed as to hold 

time of exposure varying from 15 s(c'conds to 5 minutes. The engraving shows an attachment to be applied to hal· blinds in any position into which they may be adjusted , and 

In some cases heat was applied previously. The pulse and tel'S to prevent horses from cribbing and for curing them of prevent them from rattling, and which at the same time can 
temperature were noted all the time, and every five minutes this habit. The invention is shown in use in Fig. 1, and in be operated from the inside of the wi ndow and without rais
in succeeding hours ; the temperature by means of a ther- detail in Fig. 2. A plate, A, carrying a row of spikes, B, is ing the sash, has been patented by Mr. Charles L. Rainhart, 
mometer placed in the mouth. The following effects were connected with the halter by means of rigid arms and straps, of Catskill , N. Y. 
observed : During application of the cold , whi le  the sUbject . and is held beneath the animal's under lip. Ordinarily the A new attachment for basket handles, which is simple and 
shows every sign of very intense sensations (painful or other- i spikes are pre vented from pricking the horse by the curved durable, has been patented by Mr. Amedee Hourdeaux, of 

wise), the temperature of the body scarcely varies Lichtenfel s, Bavaria, Germany. It consists of 

at all, 01' varies at most one to two tenths of a a staple passing throngh an eyelet at the end o f 
degree, from that noted before ; and previous the handle and through two slotted disks on the 
heating does not affect this result. If, immedi- outer and the inner sides o f  the wicker work of 

ately aftE'r the application of cold, the subject the basket ;  the ends of the staple are then lapped 
remain perfectly still, after having been carefully down on the surface of the inner disk to prevent 
dried and dressed , so as to avoid all active mus- the staple from being drawn out by the handle. 
cnlar movement, the temperature still varies lit- Mr. Samuel P. Fraley, of Colnmbus, 0 . ,  has 
tIe or not at all ; but if he exert himself actively patented a broom -brush that may be cheaply 
(in dressing, rimning, or walking), ei ther im medi· made by mechan ical means, and is held together 
at ely after the cold application or after a time of independen tly of the holder and handle wi thout 
immobility, so as to brin g on all the external the use of stitches. 
phenomena of cold reaction, the tempera.ture An improved terra cotta kiln has been patented 
suddenly falls .  The reduction persists several by Mr. Alfred Hall , of Perth Amboy, N. J . .  The 
hours, and is more pronounced the stronger the object 6f this invention is to construct the doors 
sensation of heat in the subject. On the other of kilns for burnirig terra-cotta in such a way that 
hand, if chill continue or reappeal' owing to long the heat will be distributed equally through the 
immobility or suspension of exercise, the animal door and the other parts of the kiln, so that all 
temperature does not fall, or immediately rises parts of the kiln will have a uniform tempera-
again. The amount of lo wering of the tempera- ture, and all the articles will be burned evenly. 
ture two or three hours after a cold appl ication Heretofore, where bells have been used for 
was, in  eleven cases out of twelve, 0 '1 0  to 0 '6° .  giving notice of fire, either by a general alarm or 
The maximum in a very vigorous subject never by str iking the number of the signal box, much 
exceeded 1 '3°. At the commencement of the confusion has resulted from indistinct alarms or 
cold application the pulse suddenly becomes very errors in counting. In some ca�es the fire alarm 
quick ;  after 10 to 15 seconds the velocity rapidly telegraph has been arranged to strike the n u mber 
diminishes ; and at the end of the experiment has of th� box, and bells not connected with the sys-
returned to the previou8 figure or belo w it. If tem are rung by hand, and it is of frequent oc-
the subject, carefully dricd and dressed ,  keep currence that the box number is  not heard at all 
quiet, the retardation of  the pulse stops or pro- except by the hell ringers. Mr. John H. Tilley, 
gresses slowly ; but in the opposite case it is very MADDEN'S HALTER FOR PREVENTING HORSES FIWM CRmBING. of Newport , R. I . ,  has invented a transmitter for 
pronounced, and persists the  more the subject fire alarm telegraphs that wil l first act to give a 
gives signs of energetic reaction and a general sensation o f springs arranged on opposite sides of the row of spikes ; but ' general alarm, and, after an intprval, strike the box number 
heat. Two or three hours after the col d appl ication the the motion of the horse in the act of cribbing com presses and repeat the n umber, as required, thus calling attention, 
pulse showed (in eleven cases out of twelve) two to twenty the springs and brings the horse's lip into contact with the first, to the fact of the fire by an alarm which is l ikely to be 
pulsations fewer than before the experiment. poiuts of the spikes. heard, and then giving the locality. 

.. • • •  .. This attachment does not in any way interfere w ith the Mr. David Untermeyer, of New York city, has patented 
IMPROVED VALVE-GEAR FOR ENGINES. free movement of the head and mouth , but when the horse an improvement in the class of necklace clasps which are 

A novel device for reversing a stearn engine is shown in drops his lower jaw and seizes the manger, as in the habit provided with spring catches or fa�tenings for attaching the 
the annexed engraving. The arrangement is such as to ad- of crib�ing , the spikes will prick the under lip and the habit neckchain or necklace proper. 
mit of reversing the valves when the engine  is either at rest is soon broken up. This attach ment is equally useful for A rowing vehicle has been paten ted by Messrs. Charles E. 
or ill motion . vicious horses, as it prevents them from biti ng  and tearing TripleI' and William H. Roff, of New York city. The ob-

The crank pin projecting from the crank disk, A, is elon- their blankets. ject of this invention is to furnish wheeled vehicles that ani 
gated-so as to be capable of engaging either of two lugs pro- The invention has been thoroughly tested, and its merits operated by hand levers, and so m oved that the operator, in 
jectiug from t.he face of a wheel , B ,  mounted on the inner are approved by horse trainers and owners. It was recen tly propelling t.he vehicles, pulls the hand levers in substantially 
end of a shaft placed on the axial line of the main shaft. patented by Mr. Ambrose Madden , and is bei ng introduced the same manner that the oars of a boat are pulled. 
The shaft of the wheel, B, carries a crank or ecce n t ric which by .Messrs. Madden & Sullivan , P. O. box 283, Asbnry Messrs. Henry J. Mark and William F. Martinek, o f  St. 
operates the slide valve, an d it is driven by the engagement Park, N. J. ,who should be addressed for further information. Louis, Mo. ,  have patented a wrapper or jacket for bottles and 

of the crank pin w ith analogous articles hav-
one of the lugs. When ing spiral or diagonal-
the engine is to be re- ly arranged grooves or 
versed the wheel, B, is corrugations. 
turned so as to bring Mr. William T. Mc-
tbe opposite lug into Lean , of Sidney, Ohio, 
position to be engaged has patented an im-
by the crank pin. The provement in the class 
valve is shifted by thi� of earth scrapers or 
operation, and wherl scoops having a thin 
the engine is started it� metal body, formed 
motion will be re preferably of rolled 
Versed. sheet steel, and a wood-

To reverse the en- en back, which is se-
gine While in motion , cured to the body by 
an appliance consist- means of clamps, etc. 
ing of a level' pivoted The improvement con-
to the engine bed and sists in the arrange-
carrying a shaft having ment of the devices for 
friction wheels, C D, securing the wooden 
at opposite ends, is back to the steel body 
brought into use. of the scraper, and in 

These wheels are ca- providing the latter 
pable of engaging with with a single longitu-
the wheels, A B,  as ; _ dinal steel wearing 
shown in the detail piece or shoe, which is 
view, and the wheel, arranged centrally, and 
C, is made smaller than beveled on the sides 
the crank disk, A, 80 and front end. 
that'when it is brought JOSSERAND'S VALVE·GEAR FOR ENGINES. Amedee G. Sebillot, 
into engagement with of Paris, France, has 
the crank disk it will communicate motion to the wheel , MISCELLANEOUS INVENTIONS. patented an improved apparatus for the recovery of waste 
B. through the friction w heel; D. By this means the Mr. Louis Prince, of Nashville, 0. , has patented an im- sulphuric acid . The object of the in vention is to improve 
wheel, B, will be turned ahead much more rapidly than proved car door operating mechanism for street or elevated the product obtllined from treating argentiferous o!'es, as 
ff" normal rate of speed, the valve will be. reversed, and railroads, ananged with transverse seats extending the entire well as to save the acid used in the process . 

. 0 l ug on the opposite side of the wheel, B, will be ell - width of the car, and provided with a series of doors upon An automatic fire extinguisher has been patented by Mr. 
; 1ged by the crank pin, and the engine will move in a re- the sides of the car which communicate separately with each Edward Boeker, of New York city. The object of this in
versed direction. seat. The object of the invention is to provide means for venti on is to fnrnish mecuanism to be connected with the 

Whe n  the crank shaft carries a regular crank instead of operating a series of such dool's simultaneously from the end I faucets of water pipes, and so constructed that upon the rise 

the disk and crank pin, said crank is provided with · a pro- of the cal', so that they may be under the control of the I of ternperatu
. 
re in case of fi

.
re the faucets will be opened &uto-

jeclion for engagement with the lugs on the wheel, B. I (L'iver or conductor. !lJ.atically apq llisctJar�e water. 

© 1880 SCIENTIFIC AMERICAN, INC



SEPTEMBER 1 8, 1 880 . .1 
THE INDIA-RUBBER AND GUTTA PEReRA 

INDUSTRIES. * 
The lecture, of which the following is an 

extract, lately given by Mr. Thomas Bolas, 
F. C. S. , before the Society of Arts, formed 
one of those admirabl e Cantor Lectures whicil 
are annually given to members. The im· 
portance of the India-rubber tree in connec
tion with the mally and useful purposes to 
whicil it ii' applied will be seen, upon a peru· 
sal of the lecture, which was opened by a 
description of the sources of India-rubber. 

Tile earliest rumor of the existence of caout
c1lOUC reached Europe nearly 500 years ago, 
the first visit of Columbus to Hayti having 
brought to light the fact that the natives of 
this i sland were in the habit of making play
ing balls of an :elastic gum. Nothing more 
appears to have been heard of India-rubber 
until Torquemada, rather over 250 years ago, 
described �he Mexican Indians as not only 
making balls of India·rubber, but also as fab
ricating helmets, shoes, waterproof fabrics, 
and other articles of elastic gum. We do not 
hear, however, of samples of India-rubber 
reaching Europe until long after this, and l it, 
tIe more appears to have been learned re
garding the substance until the celebrated 
French naturalist, La Condamine , made a 
communication to the Academy of Sciences 
at Paris concerning caoutchouc, he having 
had ample ofJportunities of studying the 
subject in Para. He tells us that the sub· 
stance in question was used for making 
torches, these being only an inch and a half 
in d iameter by two feet lon'g, and yet burning 
for twelve hours. Again we hear of the use of 
India-rubber for playing balls, and it appears 
that the natives were in  the: habit of using 
enema or ejection bottles made of caoutchouc. 

Soon after La Condamine's communication 
to the Academy of Sciences, samples of India
rubber frequently reached Europe, and scien
t ific men began to make investigations regard
ing th is remarkable body. Between 1760 and 
1770 we find Fresneau and Macquer study
ing the subject, and the last named investi
gator made tubes and other articles of caout
chouc by dissolving it in ether and coating 
moulds with the solution, so that a solid skin 
of caoutchouc should remain adherent  to the 
mould on the evaporation of 
the sol vent. 

From this time until the end 
of the eighteenth century, the 
India-rubber industry may be 
considered to bave been under
going its period of gestation ,  and 
to have been born with the dawn 
of the presen t  century. Among 
the first of the important patents 
regarding the u tilization of caout
chouc is that granted in  1823 to 
Charles Macintosh, for dissolving 
the substance i n  coal oil ,  or  coal 
naphtha, and the nse of this so
lution as a waterproofing agent. 

About the same time, elastic 
webbing was first made with 
threads cut from the raw rub
ber, and other minor applica
tions of caoutchouc to the ind us
trial arts were adopted from 
time to time, until the great dis
covery of vulcanization inaugu
rated a new epoch in this branch 
of industry, rendering it possi
ble to so far alter caoutchouc as 
to make it capable of resisting, 
to a g reat extent, the action of 
heat on the one hand and cold 
on I he other hand . 

The milky sap of many plants 
( ontains caoutchouc, suspended 
in the form of minute transpa
rent globules, these being fre
quently as small as one twenty
thousandth and one fifty-thou
sandth of an inch in diameter ; 
but comparatively few plants 
contain sufficient caoutchouc to 
render them important sources 
of this body. 

The trees which yield the 
largest supply of the best qua
lity of caoutchouc consist of va
rious species of hevea, which 
flourish in the northern districts 
of South America, especially i n  
the province o f  Para, some por
tions of the valley of tlle Ama
zon being crowded to an extra-

• Lalld zmd Water. 

Fig. l.-HEVEA GUIANENSIS. 

Fig. 2.-COLLECTING THE JUICE. 

ordinary extent with heveas. The abundance 
of the India-rubber trees in Para may be 
judged of by the fact that this province alone 
exported 7, 340 tons of caoutchouc in the 
year 1877, more than half of this being sent 
to Liverpool . 

Among the heveas most productive of caout' 
chouc may be mentioned tb e Hevea brasi
liensis, which flourishes in Para, and yields 
some of the finest caoutchouc, and often 
attains a height of sixty to seventy feet, with 
a diameter of nearly three feet ; and the Hevea 
guiwnensis, a simila:'ly magnificen t tree , l ike
wise abundantly p�'odu ctive of caoutchouc ; 
and the Hevea spruceana, a smaller tree, which 
grows almost exclusively in the province of 
Para. The lecturer here projected on a screen 
a lantern slide, representing the foliage and 
flow er of the Hevea .quianensis, of w hich Fig. 
1 is an illustration. 

In collecting the juice , an illustration of 
the process being given by Fig. 2, a series of 
cuts  are made through the bark of the tree ; 
either shells or clay vessels are lIttached to 
receive the exuding milky sap, and when suf
ficient of this has been collected, the operation 
of drying it is performed as follows : A kind 
of wooden hat, thinly covered over with clay, 
is dipped into a pail filled with t he juice, and 
the bat thus coated is held over a fire, fed 
with certain wild nuts, which in burning give 
off abundance of arolnatic smoke. In Fig. 
3, which represents this operation , it will be 
seen that a kind o f  short chimney is fixed over 
the fire to lead the smoke compact ly upwards. 
As soon as the first layer of juice h as be
come indurated, the bat is again dipped, and 
the drying operation is repeated, layer after 
layer being thus dried on the bat, un til a 
thickness of nearly an inch is attained. A 
knife cut is now made in the bottle or biscuit 
of caoutchouc thus obtained, so that it can 
be removed from the wooden bat and ex
posed to the air to become still furthur indu
rated. Para caoutchouc, if prepared in this 
manner, gives forth a fragrant aromatic odor. 

The residues of juice left in the various 
vessels employed, the scrapings of the inci
sions , together with other materials which 
the ingenious native thinks he can shuffle off 
on the unsuspecting mercbant as caoutchouc, 

are made into balls, and sold 
as " negro head. " The negro
head rubber is frequently made 
into crude representations of 
animals, which will pass about 
equally well for a horse, a pig, 
or a crocodile. 

The milky j uice of the , Para 
rubber trees has approximately 
the following composition : 
Caontchouc . . . . . . . . . . . . . . . . .  . . . . 3� 
Albuminous, extractive , and saline 

matters . . . . . . . . . . . . . . . . . . . . 12 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 

100 
As a rubber producing tree, the 

Ficus elastica stands next in im
portance of the heveas. The 
Ficus elastica grows abundantly 
in India and the East Indian 
Islands, one district in Assam, 
thirty miles long by eight miles 
wide, being said to contain about 
43,000 trees, many of them at
tain ing a height of a hundred 
feet. This tree also grows freely 
in Madagascar, and it is well 
known to us as a greenhouse 
plant, a sketch of which ruay be 
seen on Fig. 4. 

The j nice of the Ficus elastica 
contains notably less caoutchouc 
than that of the American trees , 
the proportion very often falling 
as . low as ten per cent of the 
juice. A vine-like plant, the Ur
ceola elastica, which grows abun
dantly in Madagascar, Borneo, 
Singapore, Sumatra, Penang, 
and other places, yields a consi· 
derable amount of caoutchouc of 
very good quality. 

Africa yields a considerable 
quan tity of caoutchouc, but ge
nerally soft and of inferior qua
l ity. It is believed to be yielded 
by various species of landolphia, 
ficus, and toxicophlea. 

Caoutchouc is nearly colorless, 
and when in thin leaves toler_ 
ably transparent. It, like very 
many other snbstances , contains 
�lO�hi!l� but ca!ton and hydro-
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gen , but its properties differ very widely 
from those of other hydrocarbons almost 
identical in composition. It has been 
f<lund to cont.ain, in Olle hundred parts, 
12 '5 of hydrogen and 87 '5 of carbon. 

Oaoutchouc, as m ight be supposed, burns 
very readily, and leaves no residue. It is 
soft, and very impel'fectly elastic, in the 
true sense of the term ; that is to say, it 
does not return to its original dimensions 
after having been con siderably stretched. 

As regards the stretchinl< of India-rub
ber, tbere is a point at which it requires a 
greatly increased force to stretch it, and 
at this point it seems to become fibrous 
in texture, as yon may perceive by ex
amining this extended sample by the aid of 
a magnifying lens. India-rubber has valu
able electrical properties, as you are no 
doubt aware, it being an admirable insu
lator, and having a remarkable tendency 
to become electrical by frietion.  

Freshly cut surfaces of India-rubber 
cohere very strongly when brought into 
contact, and this is  well illustrated by the 
old way of making a tube of unvulcanized 
caoutchouc. 

Cold has a remarkable effect on caout
chouc, rendering it rigid and inelastic, and 
this circumstance consi derably detracts 
from the value of uuvulcanized India·rub
ber. A strip of In dia-rubber, soft and 
pliable, will, upon exposure for a few 
minutes to a temperature of 00  Cent. , or 
the freezing point, become rigid and stiff, 
but its original p liability may be restored, 
either by warming or by applyi ng sufficient 
t ensile strain to i t, to extend it to three or 
four times its length. In each case it is 
restored to its original condition. In the 
case of the stretching it is very likely that 
the effect is due to heat evolved during 
that operation.  

The effects of heat on India-rubber pre
sent many points of i n terest. A band of 
caoutchouc attached one end to an index, 
stretched to the zero of a paper scale, will, 
if a gentle heat be applied to it, contract, as regards length, 
but expauds in a transverse direction, causing the index 
to mov!') rapidly through a space of several degrees. This 
property, which stretched caoutchouc possesses, of con
tracting by heat, may be described by saying that within 
certain limits the tensile elasticity of caoutchouc is increased 
bv an elevation of temperature. Caoutchouc, 
h�wever, if heated to 1000 Cent. , softens con
siderably, and almost entirely l oses its elas-

. ticity, While a heat of 1200 Cent. produces 
a most decided softening effect on caout· 
chouc of the best . qual ity, but after exposure 
to this temperature it recovers it� pristine 
state by exposure to cold for a moderate 
period. If, however, the action of heat has 
been pushed still further, say to 2000 Cent. , 
the caoutchouc becomes converted into a per
manently .viscous body, which has little or 
no tendency to harden again. This viscous 
substance possesses the same composition as 
unaltered caoutchouc, and is of value as a 
·medium for making air· tight joints, which 
can be easily undone. 

When caoutchouc is  subjected to a tempe
rature somewhat above :WO° Cent. , it becomes 
cO Qverted into a variety of volatile hydro
ca rhons, which present many points of inte
rel \t ,  and you will find a tolerably full account 
of them in the manuals of chemistry. India
ru bber is subject to two kinds of deteriora
tio n and decay .  In one instance it tends to 
become soft, and loses its elasticity, while in 
the other it becomes friable, yellowish, and 
resinous in its nature. The last mentioned 
kin d  of deterioration has been clearly and 
indubitably traced to an oxidation of the 
caoutchouc. This oxidation is tolerably rapid 
when the caoutchouc exists in a finely divided 
state and when i t  i s  exposed to damp at the 
same time ; but the alternate damping and 
drying of the caoutchouc tends more towards 
its rapid oxidation than does a continual state 
of dampness. The resinous matter resulting 
from the oxidation of caoutchouc has been 
carefully studied by Spiller, who found that 
a sample of felt, originally composed of cot
ton fibers and India-rubber, had become so 
far changed during six years as to contain no 
trace of caoutchouc ; but in its place he foulld 
a resinous substance resembling shellac. This 
resinous body, of which a sample is before 
you, is easily soluble in alcohol, and also 
dissolves i n  benzole. Alkalies dissolve -it 
readily, and acids precipitate it from the alka
line solution. It contains 27'3 per cent of 
oxygen. 

j'titutifi c �tutr i tau. 

Fig. 3.-SMOKING THE GUM. 

The conditions under which the softening of the India
rubber takes place are not so well understood, but there is 
some reason to believe that this is due to incipient oxidation. 
Ozone oxidizes caoutchouc with extreme rapidity, as War-
ren pointed out in 1877. 

. 

It is extremely probable that the rapid deterioration of 
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caoutchouc, which is known to take place 
under conditions which are not perfectly 
tmderstood, is frequently due to the corro
sive and oxidizing action of ozone. 

Ozone, or some agent nearly resembling 
H, is often produced when oil of turpen
tine is exposed to the air, and this circum
stance may perhaps explain the destructi ve 
influence which oil of turpentine occa
sionally exercises on India-rubber. 

Exposure to sunlight often causes the 
destruction of India·rubber, "either con
verting it into a soft and sticky substance, 
or into a hard body, less soluble in ben
zole than unaltered caoutchouc. ; and it  is 
quite possible to obtain a photographic 
print by exposing a film of India·rubber 
under a negative,  and then dissolving away 
those parts on which the light has not 
acted by means of benzole. It is gene
rally a discreet thing to keep India-rubber 
where it will not be exposed to the pro
longed action of a powerful light, although 
there are cases in which exposure to light 
is a useful aid to the process of vulcan
ization. India-rubber is, to a certain ex
tent, porous and cellular in its texture, as 
may be seen by a microscopical examina
tion of a thin section. Again, if a thin 
leaf of caoutchouc is boiled for a long 
time in water it absorbs a considerable 
proportion of this liquid. Tile  amount 
may, in some cases, rise as high as 25 per 
cent.  In a similar manner alcohol is ab
sorbed by India ·rubber, but this fluid is 
absorbed more readily than is the case 
with w ater. 

Now we pass on to a more important 
matter, n amely, the action of such liquids / 

as benzole or coal naphtha on caoutchouc. 
Here are two cubes of Para rubber, each 
being three-eighths of an inch across the 
face. One of these I will preserve as a 
pattern, and the other I will suspend in 
a bottle containing benz ole. The cube 
suspended in the benzole will immediately 
begin to swell, and will continue to do so 

until it has attained a bulk about one hundred times 
as large as its original size. During the time that the 
cube is swell ing in the benzole a certain proportion of the 
caoutchouc will become dissolved out, and incorporate itself 
with the bulk of the solvent. Now, as a matter of fact, 
every kind of natural India ·rubber contains two distinct 

modifications of caoutchouc, one of which 
tends to swell up in such a liquid as benzole, 
while the other dissolves and forms a true so
lution. The first mentioned of these bodies 
may be referred to as the fibrous constituent 
of caoutchouc, while the second may be 
spoken of as the viscous constituent. The 
proportions in which these two bodies occur 
in raw rubber varies extremely ; Para rubber, 
of good quality, containing only a small pro
portion of the viscous constituent, while 
African tongue, on the other hand, consists 
principally of the viscous modification of 
caoutchouc. The viscous constituent of 
caoutchouc is the agent principally con
cerned in 

·
the joining together of freshly 

cut edges of India-rubber. The treatment of 
the juice of the India-rubber trees is often of 
such a nature as to greatly deteriorate the 
caoutchouc obtained ; a considerable propor
tion being thus changed from the fibrous to 
the viscous condition. This kind of injury to 
the caoutchouc can be obviated by coagulat
ing the milky juice, and carefully drying 
the clot after it has been subjected to press
ure. For experimental purposes alcohol may 
be employed as a coagUlating agent ; while, on 
an industrious scale, alum has been tried with 
apparently an excellent result. The milk is 
strained to remove solid impurities, after 
which a small proportion of alum solution is 
added. The clot which separates is next 
drained or pressed, after which it  is  dried. 
Caoutchouc dissolves more or less perfectly, 
according to its condi tion, in various liquids. 
among which may be mentioned the various 
fixed and hydrocarbon oils, chloroform, 
ether, and carbon disulphide. Unless, how
ever, the caoutchouc has been masticated or 
otherwise degenerated , it is doubtful whether 
a true solution is obtained. When a clear 
limpid solution is required, one of the befiit 
solvents is that proposed by Payen, namely, 
carbon disulphide, mixed with 5 per cent of 
absolute alcohol . If olle part of masticated 
caoutchouc is dissolved in thirty parts of  the 
above solvents a solution is obtained which 
can be fil tered through paper, and may be 
employed i n  covering the most delicate 
moulds with successive layers of caoutchouc. 
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Caoutchouc may be utterly ruined by the use of impure 

solvents, and those experimenting with India-rubber solu

tions should in cases where it is desirable to regenerate the 

caontchouc, by allowing the solven, �o evaporate, take the 

utmost care not to employ any solvents which con tain fatty 

or greasy matter. 
Weak or d iluted acids have little or no action on caout

chouc in the majority of cases, but strong sulphuric acid 

slowly acts on it, the action becoming rapid if heat be ap

plied .  Strong n itric acid acts on it with some ent'rgy , caus

ing its entire destruction, and in a similar manner it is de

stroyed by the prolonged action of chlorine ,  bromine, or 

iodine ; altllOugh these reagents, when their actioR is kept 

under control, have a vulcanizing or strengthening action. 

A Peculiar Stealllboat. 

-A propeller of novel construction has just been finished 
in San Francisco, California, to ply between that city and 
the Eel River Valley. 'rhe condition of the route required 
a staunch sea boat, which should also be of light  draught, 
to be able to cross the bar at the mouth of Eel River. 

The vesscl is 1 .52 feet in length, 1 40 feet length of keel , 26 
feet beam, 9 feet depth of hold,  and will register 250 tons. 

When londed with 300 tons of freight she w ill draw only 7 

feet of water. She is flat-bottomed, but has a tapering 

bow and stern, and her l ines are as beauti ful and graceful as 
those of a yacht. The peculiarity of the boat consists in 
the arrangement of the  two propellers. Instead of project

ing from either quarter on either side of a single rudder 

there will  be two rudders, and each propell er will be ar

ranged with respect to its corresponding rudder, just the 

same as it would be if there were a single propeller. There , 
are in reality three keels, the center one curving up at the 
stern , following the line of the vessel . Those on either s ide , 
however, are 1' 3 or 15 feet apart, and run straight out be
neath the ster n ,  w here there are two st.ern posts and two 
rudders. The spaces between the keels and the hull proper 
are filled in solidly with knees, st rongly bolted in  every direc
tion. There is left bet ween the two keels a wide space, which 

• will give free aceess to water, so that each propeller will act 
as wdl as if it were the only one used to draw the boat. The 
propellers are 6Yz feet in diameter, of the Hirsch patent, and 
the pitch of the blades is set opposite, so that in going ahead 
both will turn to the center. They will be driven by twin 
compound engines , set 9Yz feet betwee n  centers, with a sur
face condenser between .  The condenser will contain 75a 
tiu-plated brass tubes, % inch in diameter, secured in end 
plates WIth a wooden ferrule, and affording 618 feet of cooling 
su rface. _ The condenser w il l  be opera ted by a Blake com
pound air circulati ng pump, throwing 300 gallons per min
ute. The engines will have high and low pressure cylinders, 
the high pressure being 11 inches in diameter and low pressure 
20 inches, with a 15-inch stroke. The steam will be supplied 
by a tubular boiler, with 3-inch return tubes. The engines 

will be so arranged that the engineer will face the bow, and 
will regulate h is  propellers by levers on either hand-pushing 
them forward when the bell signals " Go ahcad, " and bring
ing them back when he is signaled to back the vessel . The 
arrangement of the  propellers is  such that one may be backed 
while the other moves ahead, and the  boat can thus be turned 
in her own length. T his is of especial importance, on acconnt 

_ of the  narrow and crooked channel across the Eel River 
bar, where boats often ground bccause of their inability to 
turn quiekly enough. The two keels under the stern will 
serve to protect the propellers if the boat grounds. 

.. .  e ____ -----
Water as a PI-ophylactic a n d  a ReMedy. 

At the recent meeting of the Ameri can Neurological So
ciety in thi.s city, a paper was read by Dr. S. G. Webber, of 
Boston, upon this subject, from w h ich we abstract the fol
lowing : 

Many people had a notion that it was injurious to drink 
at meals, but a moderate quantity of  fluid taken at meal 
time w as rather beneficial than otherwise. A large cl ass of 
patients were affected with symptoms of an indefinite char
acter-a vague uurest, showing itself by discomfort or even 
pain, sometimes in oue place, sometimeH in  another. They 
were moually subjeet to con�tipation, often had an unhealthy 
hue of the skin .  They were frequently classed as hypo
chondriacal or hysterical. Th2re was no well defined 
disease. These patients usually drank tilO little water. The 
waste of t lw t issue ehanges in the sy stem must pass into the 
blood, and could only l eave the system in a state of solu
tion. During comparatively good health , the amount of  
blvod was  maintained at nearly the same figure, and only so 
mueh water would be parted with through the skin, lungs, 
and kidnecys as could be restored from other sources. If too 
little water was i ngested , the perspiration would be 
slight, the elimination of urine would be diminished, 
and the excretiou of waste material would be lessened. 

The blood would be continually saturated, or nearly so, with 
the results of  disassi milation.  The removal of the waste 
of tissue ehanges was not accomplished with sufficient regu
larity , and the tissues became clogged with used up material 
and nutrition was interfered with. The balance each day 
against health was very slight ; but after a time there was 
such an accumulation that unpleasant symptoms w ere devel
oped. If the person continued to eat heartily, either the 
surplus food passed off by the intestines, or was d

'
eposited 

in the shape of fat, the nitrogenized portions assisting to 
load the urine with urea and the urates. Let snch a person 
drink a large amount, and the blood, having a sufficient sup-

$ titutifi t 1mttitau. 
ply of water, more urine would be secreted, the loss made 
good to the blood by absorption, and a larger amount of 
waste products would be taken up to be el iminated ; more 
urea or phosphoric and SUlphuric acids passed off by the  
urine, which was  increased in  amount, and there was  more 
disintegration of t he tissues. This last was made up by 
new material, so nutrition was increased. The doctor 
found that neurasthenic patients did not dri nk  enough. 

Dr. Beard remarked that he had found thirst a prominent 
sym ptom of neurasthen i c patients. He had been usiqg 
Summit water w ith good results. He u sed tbe bromides al
terna tely with tonics and a free supply of water. The plan 
was very satisfactory. 

Dr. Webber said that patients who drank no more than a 
pint or twenty ounces of water per day, had told him that 
they were not thirsty , and w ere surprised when h e  told them 
to drink more water. These directions being com plied 
with, the patien ts, in the course of the week, developed 
thirst, and drank as many as three pints a day_ 

=- • •  � .. 
Analy�es oC Barley, Rice, and Maize . 

The following comparat ive analyses of the three grains 
are by Pillitz : 

BARLEY. 
Air 

dried. 
Moisture . . . . . . . . IS 88 
Starch . . .  . . . . . . 54 07 
Insoluble ash . . . .  1 -07 
Fatty matters . _ .  2'66 
Cellulose . . .  _ _ _ 7'76 
Insoluble albu-

minoids . . _ _  12 43 
D�W". r-m 
�ugar, g: ;2 43 
Soluble albu- ... 

minoids, s· 1 '77 
Soluble ash ,  � 1 26 
Extractive � 

matter, � 1 ' 50 

Dried at 
2570 F. 

62'65 
1"23 
3-08 
8'88 

14'28 
1 '96 
2'71 

2'05 
1"45 
1'71 

Air 
dried. 

12 51 
74 '88 

0-39 
0'78 
0-76 

8'78 
1 " 11 

traces 

0 -41 
0'45 

0'11  

RICE. MAIZE. 
Drled at. Air Dried at 

2570 F. dried_ 2570 F. 
13'89 

85'41 62'69 72'27 
0'45 0'33 0'38 
0 90 4 -36 5'03 
0 87 4-19 4 82 

10-01 8 - 63 9 95 
1 '27 0-76 0 8.3 

traces 1 38 1 "59 

0'46 1 '87 2 '16 
0'51 1 '15 1 '32 
0'12 1"43 1 '65 

--r-

ENGINEERING INVENTIONS. 

An improvement in endless cable railways has been pa
tented by Mr. Samu,el M. Pet tengill ,  of  Brooklyn, N. Y. 
It relates to railways provided with a moving endless cable ,  
rope, or chain, for propUlsion of the cars. T h e  ohjeet of this 
in vention is to furnish the cars with means for seizing and 
firmly hoiding to the rope or cable without shock. 

Mr. James B. Jenkins, of Warren, Ill. , has patented a 
grapple for lowering pipes into wells that may be detached 
from the pipe automatically by sliding it down on the pipe 
until  it comes in contact with a coupl ing. 

An improvement in that class of railways in which no  
wooden t ies  are  used, and the  pot sleepers or  chairs are 
flared to rest d irectly upon the ground, and are cast in one  
and the same piece with a jaw which is perforated with  
holes for the fish bolts, between which jaw and the fish 

plate the rails are bolted, has been patented by Mr. William 
Rain bow, of Chancery Lane, England. The improvemen t 
consists, mainly, in the means for connecting the chairs so 
as to preserve the gauge of the rond. 

A clock device to be used on railroads  to be operated by 
passi ng trains, whereby the time elapsing between the pass
ing of 8ne tnin and its n ext slIcceeding one will be cor· 
rectly indicated to the engineer of the succeeding train,  has 
been patented by MI'. Alma P. BUrI'O;lghs, of Seneca Falls, 
N. Y. 

. 

�r. Augustus B. Wood, of Fountain Hill ,  Ark. ,  has pat
ent ed a cheap and economical oscillating engine furnished 
with a val ve so arranged and controlled that friction and 
pressure up Jn the valve seat are reduced simply to that 
which is necessary for preserving a steam tight joint between 
the two. 

100'53 100'00 100'18 100'00 100 68 100'00 _ 

An improved low-water alarm for boilers has been pat
ented by Mr. Nathan L. Adams, of  Fort Coll ins, Col. The 
object of tllis invpntion is to furn ish steam boilers with an 
improved device that will indicate automatically and give 
an alarm when the water in the boiler falls below the safety 
point. 

Enemies oC the Tea Plant. 

Speaking of blight, we think that if more care was taken 
to watch its first appearan ce, many of the remedies pre
�cribed might be possibly effectually applied. But when 
blight has been allowed to spread over a large area, it be
comes almost impossible to stop it. Busbes on which blIght 
appears should be promptly treated, wherever possib le, and 
d ifferent known remedies tried. It is seldom that an area 
is attacked all at once, and there is no doubt that with spider 
and sr me other blights, they are carried about by the coolies 
from bush to bush. It is generally supposed that heavy 
rain washes away the red spider. To a certain extent, no 
doubt, it does, but the creature has a trick of getting under
neath the leaf when he finds the moisture too strong for h im, 
and when the warm sun comes ont again he recommences 
his peregrinations and destructive action over the surface of 
the leaves. The activity of the insect is something surpris
ing, and an investigation ,  under the microscope, of the leaves 
attacked will show them transparently red, and covered with 
hundreds of eggs, with little spiders emanating therefrom 
and cutt ing about with amazing vigor. The unh!ltched 
eggs (that is those not yet matured) are unfortunately not 
destroyed or washed off the bush by the rains, in conse
quence of being practically gummed to the leaf, and thus 
a seeond syringing or treatment should follow very quickly. 
If heavy rain falls at tbe right time, i t  may save the trouble 
of syringing. 

Besides the red spider blight, the Darjeeling district is suf
fering from green fly blight. This pest eats the outside  of 
the stem of the flush, causing the leaf to curl up and w ither 
by reason of the sap being prevented from rising. There is 
also the red bug, which cuts through the upper shoot of tbe  
flush, and makes it  droop off. Then  the mosquito blight, 
which,  puncturing the leaf, and preventing the distribution 
oJ; sap, hardens it. -Indian Tea Gazette. 

.. � . . ..  
Distortion of Len.es by Pressure or Stralu. 

Many photographers have from time to time remarked 
that it is occasionally impossible to focus an object sharply 
and clearly , even with a lens know n to  yield a satisfactory 
result in ordinary cases. Setting aside such obvious causes 
as light shining into the lens, or the presence of moisture on 
one of the glasses, there can be little doubt that the most 
frequent source of the difficulty in quest ion is a bending or 
distortion of the obj ective by some mechanical force acting 
on it. In the case of  lenses burnished into their moun t s, a 
contraction of tbe ring by cold may distort th@ lens uni
formly, if its fit in the mount is accurate, merely altering 
the focus and disturbing the corrections of  the instrument. 
If, however, the cell in  which the lens may be mounted is 
not turned with extreme accuracy, or if the outside of the 
lens itself is not truly round, so irregular a distort.ion may 
arise as to altogether destroy the defining power of the com
bination to which the lens belongs. There is no question 
that the practice of burnishing lenses into their mounts has 
its disadvantages, for when this plan is adopted the operator 
has no easy remedy against a •• frost-bound " lens, excepting 
to keep the  instrument warm during the time he is using it. 
If, on the  other hand, the glasses are not cemented in their 
cells , they are liable not only to be miilplaced by careless 
persons,  but also to be ctistorted by being screwed down in 
their places by an undue degree of force. Lenses should 
generally be left j ust the least bit loose in their mounts
not quite enough to cause any possibility of shaking, but 
the right degree of looseness can generally be estimated by 
making an attempt to tUt'll the lens in its setting. Few per· 
sons realize the ease with which glass bends and yields to 
pressure. -Photographic New8. 

Mr. Anton Pohl, of Baltimore, Md. , has patented an im
proved spark arrester, in which the join t action of gravity, 
deflection, and centrifugal force is employed to separate the 
sparks, cinders, and solid matter from t h e  smoke as it 
escapes through the stack of a locomotivp, whereby the 
work may be effectually accomplished with in  the l imited 
spaee of the stack without materially in t ercepting the 
draught . The improvement consists in arranging an annular 
chamber around a cylindrical stack, and providing the stack 
with a spiral deflector plate, which will give a rotary mo
tion to the smoke and cause the sol id  matter to be tbrown 
off against the side walls of the stack, where it is intercepted 
by projecting plates and conducted through openings into 
an adjoining annular chamber and deposited at the bottom. 

An improved car coupling has been patented hy Mr. 
Edward S. Pli mpton , of Denison, Ia. T his invention is an 
improvement in the class of car couplings in which the  
coupling pin  is  provided with an  arm that projects from 
the head thereof and rests in a socket in the front top por
tion of the draw head, so as to constitute a fulcrum on 
which the pin may swing when pushed bnck by the link in 
\he operation of coupling. 

�-�,�.�----------
A Magic Lantern an d Six Slides Cor Six Cents. 

A small tin lantern, about three inches high,  with lamp, 
slides, and two lenses, is actually being now sold in London 
at the above mentioned price ; while a larger one of a sim ilar  
character costs the somewhat more extra�'agant SlIm of 
fifteen cents. The smal l lant ern is of German make, and 
when one considers that the manufacturer cannot get more 
than four cents for the article, it is a matter of wonder how 
i t  ean be produced for the price. Very little can be said as 
regards the artistic  merits of the slides, but like the old 
Dutch tiles, they at least possess the merit of being hand
painted-if, indeed, this be a merit. The lenses, which ,  as 
regards optical work, are superior to many "pectacle glasses 
sold in London , give, as an ad vertisement would put it, " a  
brilliant illuminated disk six inches in diameter. " There is 
also sold in London at the present t ime, a toy camera-obscura 
about the same size as the magic lantern in question.  Who 
knows but what the present pushing age may prod uce a 
small  tin photographic camera, double slide. two dry plates, 
and lens for about 25 cents ? It could certainly be d one if 
the work were executed on the same scale o f  cheapness as 
in the case of the magic lantern. It is, perhaps, not gen
erally known that a very passable photograph can be taken 
with a common penny magnifying glass, if i t  be stopped 
down and a proper adjnstment made for the difference ex
isting between the chemical focus  and actinic focus.-Photo
graphic News. 

------------. .-�, .. -.. -.-----------

Brilliant Tints oC Californian Flowers. 

Under the t itle of .. A Botanist in Southern California, "  
Mr. J. F .  James contributes t o  the Amel'ican Naturalist some 
interesting sketches of the vegetation of the country in the 
vicinity of Los Angeles. Rain falls there only from N ovem' 
ber to March, and the rest of the year is hot and dry. By 
the middle of June or July vegetation is parched up, and 
the country has a very depressing aspect ; but the spring is 
glorious. 'then the plains surrounding the city, the hills, 
and the valleys are one mass of gorgeolls, brilliant flowers. 
They are there by thousands upon thousands, and of almost 
endless variety. Most conspicuous of all ,  both for its abun
dance and its color, is the Californian poppy, Esch8cholf2ia 
calif()l'nica. It covers acres of ground, and the bright 
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golden-yellow or orange of its flowers is visible for miles. 
When the sun is shining fun upon it, it is too dazzling for 
the eye. In places where the ground was plowed paths of 
it had been left, and they seemed like tongues of fire run
ning over the ground. Among other showy plants are Si
dalcea malvmjlo1'a, with large putple flowers ; Platystemon 
californicus, called cream·cups ; Dodecathon meadia/ Bmria 
gracilis, a composit e wi th bright yellow flowers, covering 
acres of ground ; Proonia brownii, in tufts, with hrge purple 
or reddish flowers ; various species of Gillia, Pentstemon, 
Lobelia, Phaeelia, Nemophila, together with Clarkia, Salvia, 
Castilleia, Com)olvulus, and Uo!oclwrtus, making up such a 
wealth of color as is rarely seen elsewhere. 

.. f . ' " 
THE CONCH FISHERIES OF THE BAHAMAS. 

BY W. B. WEED. 

Conch fishing in the Bahama Islands is quite an extensive 
industry. There are about 500 vessels engaged in this and 
the sponge and turtle fisheries. Most of these from time to 
time engage in conch fishing according to the demand for 
the shells. 

The vesspls employed are either sloops or small schooners, 
and carry from three to ten men, most of them of the 
" colored persuasion. "  These negroes are expert divers and 
swimmers, being accustomed to the water from childhood. 
'l'hey enjoy the distinction of being perfectly fearless, even 
in the preBence of that dreaded enemy of divers, the shark, 
who is found in abundance in these waters. It is a current 
saying in Nassau, when a stranger asks if the negroes are 
not afraid of sharks,  that " a shark will n ot attack a nigger. " 
The men usually work on shares, and their reward being 
thus dependent upon their own exertion, each one spurs the 
others at their work ; they all labor with more energy than 
is usually characteristic of their race in this climate. The 
conch, which is like an enormous snail, is found in the shal
low waters of this vicinity, the sea bottom of the numerous 
shoals bein g a favorite place for them. The larger crews 
work in parties of two, three, or four, in separate boats and 
independent of each other. 

In order to locate the position of the fish they use what is 
called a " water glass. " This is a rectangular water-tight 
box about thirty inches long, with one end a foot square, and 
closed by a pane of ordinary glass. The other end is slightly 
larger and is open. In using the " glass " the closed end is 
immersed in the water a few inches below the surface, when 
the sea bottom is distinctly visible through the glass, the 
water being clear as crystal. . 

Having discovered the position of the conch the diver 
leaps in and obtains it, and in a few moments is back in the 
boat looking for more. Some of the fishermen use a double 
pronged hook attached to a long staff, such as is used in 
sponging, and with this secure the conch instead of by div
ing. 

When a boat load is secured the conchs are taken ashore 
to some convenient beach and left to die. When dead 
shells are beaten against the soft sand,  which loosens

' 
the 

flesh so it may be easily removed. 
The meat of the pink conch is carefully examined for 

pearls, but the other varieties have no pearls .  
The shells of the pink conch are scraped ·to remove the 

seaweed, serpulre, or other incrustation, but the others are 
naturally pretty clean and are sold in the rough'.state. 

The length of the cruise varies, of course, but the usual 
time is three or four weeks. On the return to .N assall the 
shells are sold to the conch dealers or merchants, who sort 
and pack them for shipment. The finer snecimens are 
packed in cases with sponge clippings, but the ordinary 
kinds are packed in bulk or shipped loose. 

Most of the exports are to England and the United Slates, 
though France takes a good many from EngJisp. consignees. 

The four varieties of conch which form the basis for this 
industry are the common or pink conch, the milk conch, and 
the king and queen conchs. The first, the Strombus gigas, 
is the most common, and is the well-known conch used for 
ornamental purposes. It is also the same formerly used for 
the dinner horn by many old farmers ; indeed, it still does 
good service in that line in the far West. 

The flesh of the animal is edible, making, when cooked 
and properly dressed, a very fair salad, as the writer can 
testify from experience. 

The shell is used for turning into sleeve buttons and 
brooches, much in vogue in Naples, Italy, but for some un
known reason they do not take well in the United States. 
Exquisite pink cameos are cut from thIS shell, and are often 
mistaken for coral by novices. 

Many tons of this shell are also used III the porcelain ma
nufactories of France and Germany. 

The milk conch is also one of the strombs and is much 
smaller than the pink conch. The name is derived from the 
milk-white color of its interior. The shell is much less 
fragile than the other species, and it IS used in the United 
States for ornamental purposes. 

The queen (Cassis madagascariensi8) is a much more valu
able shell than the preceding varieties. Its flat: face is egg 
shaped and of a handsome salmon red color, being of a 
beautiful brownish black near the teeth. The shell of this 
alld the king conch is very valuable in cameo cutting, 
and are much used for this purpose in England and France. 

The king conch is of the same species as the queen, but it 
differs somewhat from it III having a triangnlar face of a 
brownish yellO W, and the interior of the shell and around 
the teeth is of a purple black. 

Several very handsome specimens with cameos cut in the 

$citutific �lUtti cau. 
shell may be seen in the Bethnal Museum, London,  and at 
the American Museu m o f Natural History in New York. 

The pearls taken from under the apron of the pin k conch 
are pither pink, yellow, or black. The pink are, however, 
the only valuable kind. These are of that exquisite shade 
of pink which gives the name to the conch from which they 
are taken. Many of the pearls are beautifully water lined, 
and this, together with their size and color, determines their 
worth. The lucky fisherman who has any of these pearls 
for sale nnds a ready market for them in Nassau, where the 
buyers offer very good prices for the pearls, £20, or $100, is 
not a very unnsual price, though the majority of the pearls 
bring a very much lower figure, of course. 

The buyers export them to England , where the demand is 
good. They may be seen in London set in all sorts of ways, 
the favorite being in the form of rings, which can be bought 
from £2 up. 

The value of the pearls annually exported from Nassau 
was recently estimated at £ 1 0,000, or $50,000. 

The value of the different conch shells in New York is, 
for the pink conch; $4 per one hundred shells ; milk conch, 
$6.50 ;  king conch, $?5 ; queen conch, $20. 
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limb, as we demonstrated in the evolution of the leaves of 
Sarracerda ( Comp. Rend. lxxi .  630) ? 2. How can it be con
sidered as a proof of insectivorism, that plants such as the 
Utricularia grow hetter in a flnid containi ng albuminoid 
compounds, when other plants grow equally favorably in 
the same kind of fluid, and which latter are never for a 
moment thought of as carnivorous ? 3. How do the chief 
priests of our science reconcile the two ideas, that the sur
face of the leaves of plants is unable to absorb pure water 
in contact with them. and that the same surface daily ab
sorbs water charged with albuminoid substances and the 
like ? 

A lbino .f1rethusa.-A white flowered variety of this rare 
and beautiful North American orchid has recen tly been dis
covered in Rhode Island by Professor W. W. Bailey. It 
has the yellow markings of the labellum, as in  the ordinary 
red flowered form.  In his " Wild Flowers of Am erica, " 
Professor Goodale states that the plant grows in bogs, with 
its corm embedded in peat moss, sometimes two or three 
inches below the surface. 

.. f . ,  ... 
CURIOUS FACTS ABOUT THE ALBATROSS. 

.. , • , • The tracts of lower, nearly flat land of Marion Island, 
NATURAL HISTORY NOTES. skirting the sea, and the lower hills and slopes along the 

Old Seeds versus Nma. -There is a widespread impre ssion shore, presented a curious spect acle, as viewed from the ship 
that old seeds of ll).any plants are preferable to new, espe- as it steamed in towards a likely·looking sheltered spot 
cially in the production of double flowers. Desirous of for landing. The whole pl ace was everywhere dotted over 
putting his view to the test, an experimenter, whose results with albatrosses, the large ·white albatross or goney (D. 
are recorded in a recent number of the Revue Hortieole, un- exulans). The birds were scattered irregularly all over t.he 
dertook a series of experiments with the seeds of the green in pairs, looking in the distance not unlike geese on a 
camellia·flowered balsams of varying age. The conclusion common. 
arrived at-diam�trically Opposlte to the generally received The albatrosses were all around, raised from the ground. 
opinion-is that it IS the youngest seeds which give the Their nests are in the style of those of the mollymanks, but 
largest proportion of double flowers. much larger, a foot and a half at least in diameter at the 

l'he Potato Grafted on the Bitter Sweet.-An experiment tJp. 
has been performed by M. Lambotte, the record of which, They are made up of tufts of grass and moss, with plenty 
together with an illustrative woodcut, may be found in a of adhering earth beaten and packed together, and are not 
recent number of the Revue Hortieole. M. Lambotte tell s so straight in the sides as those of the mollymanks, but 
ns that in tIle spring of the year, while picking out some more conical ,  with broad bases. The female albatross is 
potatoes for culinary purposes, he remarked one sprouting sprinkled with gray on the back, and is thus darker than the 
and more fit for planting than for cooking. He had at the male,  which is of a splendid snow white, with the least possi- . 
time, close at hand, a plant of the bitter sweet (Solanum dut· ble gray speckling, and which was now, of course, seen in his 
camara), the stem of which he cut to a sloping point, which full .glory and best br�eding plumag e ;  the tails and wings of 
he introduced into a hole in the potato as deftly as possible. both birds are of course dark. 
Some days afterward the potato had regained its hardness The albatrosses one meets with at sea are most frequently 
and speedily sprouted from the eyes, the principal stem birds in young pl umage or bad condition, and have a rather 
m easuring more than sixty centimeters. The tuber became dirty, draggled look. The brooding birds are very striking 
green, excessively hard , and developed little shoots bearing objects, sitt ing raised up on the nest, commonly with the 
smaller tubers and rootlets. In point of fact there was a male bird beside it. They sit  fast on the nest when ap
tuber growing in the same manner as it would in the ground, proached, bnt snap their bills savagely together, making 
and only differing from an ordinary tuber in its hard con- thus a loudish noise. They will bite hold of a stick when 
sistence. Things went on in this manner til l the end of it is pushed up against their bills. They need a good deaJ 
September, when suddenly the leaves withered and the of bullying with the stick before they stand up in the npst 
shoots became penden t, and the tnber gradua:Jly became soft and let one see whether they have got an egg there or no.  
and decomposed after its ten months' sojourn on the stem of Then the egg is seen to appear slowly out of the pouch in 
the bitter sweet, the latter continuing its growth in the ordi- which it is held during incubation.  It is nearly five inches 
nary manner, unaffected by the fate of i ts quondam associate. long, or about as big as a swan's, and is white, with specks 

lhe Eggs of ihe Great Auk. -The numerous bones of the of red at the large end. Only one egg is laid. In most of 
great auk found on the shores of Greenland, Newfoundland, the nests there were fresh eggs ; in some, however, nearly 
Iceland,  and Norway attest the former great abundance of full-grown young birds. 
this bird , but within the last century it has gradually become At Campbell Island, of the Campbell and Auckland group, 
more and more scarce, and is now believed to be extinct, the young of Diomedea exttlans were found j ust breaking the 
none having been seen or heard of alive since 1844, when shell in Fe\.>ruary, by an exploring party. * 
two were taken near Iceland. There are but three speci- Charles Goodridge, who was one of a sealing party on 
mens in the United States-one in the Academy of Natural the Prince Edward Islands in 1820, and spent two years on 
Sciences at Philadelphia, one in the Smithsonian Institution, the Croyets, says that the albatrosses there lay at about 
and one in the Cabinet of Vassar College. The iast is the Christmas, and that the period of incnbation is about three 
most perfect specimen, and possesses the greatest historical months ( ?). The young, he says, were wing-feathered, and 
value, as it is the one from which Audubon made his draw- good to eat about May, and did not fly off till December. t 
ing and description. The eggs of this extinct bird are also .The young al batrosses 31'2 dark-gray in plumage. They 
extremely rare, and it is, therefore, interesting to learn that snap their bills, like the old ones, to try and frighten away 
two specimens have been recently discovered in an old enemies. The old birds never attempt to fly, though per
private collection in Edinburgh and sold at auction. The sistently ill-treated or driven heavily waddling over the 
prices realized on these two rarities were $560 and $500 re- ground.  
spectively. The pnrchaser was Lord Li lford. Very many were killed by the sail ors that their wing bopes 

A Case of Apparent Insectivorism. -Professor Baillon , at a might be taken out for pipe stems, and their feet skin ned to 
recent meeting of the Linnrean Society of Paris, read the make tobacco pouches. The old males tried to run away 
following notes on the apparent insectivorism of a plant when frightened, but never even raised their wings. 
often seen in culti vation , Peperomia avifolia, of which the It is amusing to watch the process of courtship. The 
variety Argyreia is cultivated in so many greenhouses, has male, st anding by the female on the nest, raises h is  wings, 
the leaves more or less deeply peJtate. I have seen stalks spreads his tail and elevates it, throws up bis head with the 
on which the peltation on certain leaves was so exaggerated bill in the air, or stretches it straight out forwards as far as 
as to show on cross section a depth of nearly four centime- he can , and then utters a curious cry, like the mollymanks, 
tel's. When the concave stalks take a suitable direct ion, but in a much lower key, as wonld be expected from his 
water (principally that from sprinkling) would accumulate larger larynx. While uttering the cry the bird sways his 
and rest in these receptacles, so well prepared to preserve neck up and down. The female responds with a similar 
it. �Iany small insects would fall into this water and be note, and they bring tbe tips of their bills lovingly together. 
drowned. Last year, when the season was warm and This sort of thing goes Oil for half an hour or so at a time. 
when the windows of the house were often open, the No doubt the blrds consider that they are singing. Occa
number of insects was very considerable, and these, soaking sionally an albatross flies round and alights u pon the grass, 
in the water, gradually fell into decay, and it was remark- but I saw none take wing. -H. N. Moseley. - Challenge1' Notes. 
able tbat there was during this not the least sign of any pu- • f . ,  .. 
trescent odor. Those who believe in the theory of msect- A WISCONSIN cow died not long ago, after a lingering ill-
eating plants may perhaps in this be led to find an argument ness, attended by a persistent cough. After ber death a 
favorable to such doctrines. They will add that the variety veterinary surgeon opened the windpipe to discover the 
of colors so striklllgly seen in these leaves constitutes th e  cause of the irritation, and found in the upper part of the 
agent of attraction for the insects to come and be drowned. lung a live striped frog of ordinary size. The surrounding 
These reflections, each of a different sort, here present them- portion of the lung was much discolored. 
selves : 1. Is i t  not remarkable that the exaggerated pelta- • " Notes on the Geology of the O
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tion of these leaves is in this case accompanied by an appar· Reported by Dr. Hector, F.R.S. "-Trans. N. Zealand Inst. , vol. xi. ,  1869, 
ent msectivori sm, and that the leaves of the plants known p. 75. 
up to this time by botanists as carnivorous owe their sac. 

t .. N
.
arr�tive of a Voyage to the �outh Seas, and Eight Years' Resi· 

, dence III V an Dlemc.l's Land," p. ge By (J. M . Goodridge. London : like, b orn-like forms only to an excessive peltation of their I Hamilton & Adams. 1833. 
. 
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�u�iVlttl:l1 and �tvsonal. I The Lace Cutter illustrated on another page can be I (5) J. S. M. inquires as to the best I of swamp muck. Please inform me how nitrogen is 

. purchased from Greene, :weed & Co., 118 Chambers St . ,  method of preventing woodwork in mills saturated manur-e lured from swamp muck? A. Muck contains a -----------��--------- . New York, N .  Y.;  Jackson & Tyler, 33 German St . ,  Bal- 'th 'l f k' fir ' th t f bl t h large per cent of certain n itrogenous compounds, the 
The Ohargefor Insertion under thi8 head i8 One ])ollar i timore, Md.; Joseph Sharp, 59 Walnut St . ,  CinCinnati, I WI , 01 S rom ta mg e m  e even 0 a . aze ouc -

• • •  • • i Ohio mg the woodwork. A. Woodwork strongly Impregnateel products of the decomposition of which in the soil are 
a hnef01' each ,nsertzan ; about e'gltt word8 to a tzne. I . 

with tungstate of soda or silicate of soda (by treatment read i ly assimilated by plants. The amonnt of nitrogen 
Adverti8ements must be received at publication office Monlder wanted, to take ch�rge and make fine snap in strong aqueous solntion of these salts) becomes un- in the muck is an index of its richness in these foods, 

, . . . work . Must be temperate.  S end photograph and re- . Free n itrogen is not read ily obtainable from muck. In as em'ly as 'l'hul'8day morn,ng to appear Z1l next 'S8'lte, commendation . Perkins & Co . ,  Grand Rapids, Mich. mfiammable. 
analysis it is nsnaHy determined in the form of ammonia' W" The publi"her8 of this paper guarantee to adver- : Situation wanted, by Machinist and '1'001 Maker; 25 (6) G. E. writes : 1 . I have bought some (NH40H). 

tisers a circulation of not le88 than 50,000 copies every years' experience in all branches.  Had charge of large woolen nnderclothing which are so much filled with 
)f)eekly issue. 

machine shop and brass works. Improved tools for sulphur that they are very unpleasant to wear. Is the (17) M. F. P. writes: I would like to get 
brass work a speCiality. J. H. MorriS, Box 773, N. Y. sulphur injurious to health ? A. Yes, if present in con- the details of lacquering brass goods, snch as lamps, 

---------------------- i National Institute of Steam and Mechanical Engineer- siderable quantity. 2. What will remove the sulphnr? springs, etc . ,  to keep them bright and prevent them 
Large variety of Patterns, just what a new foundry ing, Bridgeport, Conn . Blast Furnace Construction and A. Sulphur is soluble III bisulphide of carbon . If the from tarni shing. � ee pp. 395 (15), vol . 42 ; 44 (39), vol. 

needs . Vertical Double Engine, 40 H. P. Roots' Square Management. The metallurgy of iron and steel. Prac- bisnlphide nsed is pure the small quantity adherin.{( to 38; 44 (53), and 188 (52), vol. 37; 242, vol. 34 ;  139 (41), Rotary Engine 15 H. P. Combined PUnch and Shears. tical Instruction In Steam Engin eering, and a good situa- the cloth after wringing wi l l  qnickly and completely and 326, vol . 32, SCIENTIFIC AMERICAN, and p.  &,20, No. 
Drill Press. Quantity of machinists' and blacksmiths' tiou when competent. Send for pamphlet . evaporate on exposure to the air. 88, SCIENTIFIC AMlllRICAN SUPPLEMENT. 
small tools. For sale, cheap. Mrs. John OlliS, Admx . ,  
Bloomington, Ills. Silent Injector, Blower, and Exhanster. See adv. p .  173, (7) R. P. asks if there is any indelible pre-

Chard's Extra Heavy Machinery Oil. Portable Railroads. Sngar Mills. Horizontal & Beam paration for stenciling on nnplaned lumber, such as 
(18) J. J. M. asks (1 )  if a dynamo-electric 

machine will run of itself, or if a battery is applied to 
it. A. A dynamo-electric machine will generate an 
electric current without the aid of a battery. 2. What 
number of wire would I need to make bobbins 2 inches 
long, 1 inch in diameter? A. It depends on the style of 
the machine. See article on small electric machine in 
SUPPLEMENT 161. 

Chard's Anti-Corrosive Cylinder Oil. Steam Engines. Atlantic �team Engine W'ks,B'klyn,N.Y. ! posts, etc . ,  in black or other colors ? A. Use a strong 
Chard's Patent Lubricene and Gear Grease .  For Shafts, Pulleys, or Hangers. call and see stock tnrpentine solution of asphaltum, tempered with com-
R. J. Chard, Sole Proprietor, 6 Burling Slip, New York. kept at 79 Liberty St., N. Y. Wm. Sellers & Co . man printer's ink. 
Mr. Harrison Phorbus, proprietor of the Hygeia The Chester Steel Castings Co. , office 407 Library St . ,  (8) J. G. asks what are the plates on which Hotel. Old Point Comfort, Va . .  writes to the H .  W. Philadelphia, Pa . . can prove by 15,000 Crank Shafts, and 

(19) C. E. W. IV rite� : I have both copper 
Jones Manufacturing Company, 87 Maiden Lane, New 10,000 Gear W heels, now in use, the superiority of their ' photographic pictures commonly called tintypes are 
York : .. 1 desire to express my entire satisfaction with Castings over all others . Circular and price list free.  taken coated with? A. The plates are fiowed evenly 
your paints, which I have been using a number of years. Brass & Copper in sheets, wire & blanks. See ad. p . 172. with japan varnish, and the coating hardened in a japan
I now have thirteen acres of wood-work covered with ner's oven. The varnish may be procured at almost any and brass moulds for small articles, but meet with 
your paints, and as they have successfully withstood the Air Compressors. Clayton Stm. PumpW'ks,Bk'lyn, N.Y. paint store. failllre in tbe metals not rnnning sharp in the small 
usual effects of salt air, and are in every way satisfactory, A 4Hi in. 2 Jaw Chuck, Independent or Universal, for (9) P. T. asks how ' to take stains made by lines. Have tried smokin{(,hut does not work. What can 
I shall continue nsing them . "  Brass ]<'inishers. Address A. F .  Cushman, Hartford, Ct . I do to remedy it ? I use the most fusible alloys. A. 

W I L th d W I Wh 1 f II t I ·  . . . Payson's indelible ink ont of linen ? A. Moisten with a Heat the moulds weU before pourin" , and coat them 
. a �ns ea er an a rus ee s or a me a DIamond Engmeer, J. DICkmson, 64 Nassau St" N.Y. little iodine ,  then with ammonia water, and rinse in � 

polIshmg. Greene, Tweed & C o . ,  118 Chambers St . . N. Y. The Improved Hydraulic Jacks, Punches, and Tube ! clean water. � 
smoothly with black lead. 

Clark Rubber Wheels adv. See page 172. Expanders .
. 

R .  Dudgeon, 24 Columbia St . ,  New York. I (10) E. H. writes : 1 . Referring to your ae- �20) G. M. B: asks:
. 

1. . How is nitr.og!y-
Vacnum Cylinder Oils.  See adv., page 173. I For SuperIOr Steam Heat. Appar., see adv. , page 173. : scription of Blake's transmitter, on p. 274, vol. 41, ScrEN- cerme .made. A. Nltro�lycerIlle IS prepa�ed.by brmgmg 
The Golden Age-the present-when Esterbrook's Eagle Anvils, 10 cents per pound. Fully warranted. r TII'IC AMERICAN, how is the brass button filled with car- glycerlll� d.rop by drop 1ll�0 a .cooled mlxt�re of v�ry 

Steel Pens, the most popular in use, are within the reach M'U t D 
. ill. h' d I bon ? A The brass is spun over the carbon 2 Is it I strong mtrlc and sulphurIC aCIds. The mtroglycerllle 

Of aU . 1 s ane ressmg j ac I�e. See a v. ,  p�ge 173. 
, the carb�n that weighs three penny�eights, o; br��� and ' collects at the bottom of the vessel and is subseqnently 

Wanted. - Single or double engine, 1,000 horses power. Gear Wheels for Models (hst free) ; expe:lmental and carbon together? A. Both . freed from the acids by carefnlly washing in a copious 
Description and price to C . W. Copeland, 24 Park Place. mo�el work, dies �nd punches, metal cuttmg, manufac- • supply of water. 2. Is the explosion caused by the turmg, etc. D. Grlbert & Son, 212 Chester St., Phila., Pa. (11) W. S. H. asks: 

.
Can you gIve a simp�e rapid transformation of a solid into a gas ? A. Yes, in We have been told that a retail clothing dealer in i Th b t T d f i t  t d t t Chicago ha, intimated that he is, or has been, connected e es rnss. ever use . Send for descriptive circu- test or oxygen water; t Ia IS, w� er.suppose o. con a�n the case of nitroglycerine from the liquid to the gaseous 

with Baldwin the Clothier. If such has been the case, or Iar to N. Y. ElastIC Truss Co., 683 Broadway, New York. an extr� amount of oxygen-all It WIll take n � .  ThIS state . 3. Would not iron, wood, or any*,ubstance cause 
is, Baldwin the Clothier has no knowledge of the con- I Steam Engines ; Ecl ipse Safety Sectional Boiler. Lam- water 18 c�lled b! some oxygenaqua. !'. Fill a q�art explosion if instantaneously changed into a gaseous 
nection. bertville Iron Works, LambertVille, N. J. See ad. p. 141 .  bottle, prOVIded WIth a perforated cork (tIghtly fittmg) form? A. Yes. 4. Are the nitrates the only explosive 

Fine Gray Iron Castings to order. A. Winterburn, I H. A. Lee's Moulding Machines, Worcester, Mass. to ��mit a glass tube, with th� water; �eat nearly to snbstances known? A. No, gunpowder prepared with 
Fonndry, 16 De Witt St . .  Albany, N .  Y .  Improved Steel Castings ' stiff and durable ' as soft 

bOllmg, a�d collect the gases given off
. m a small test chlorate of potash explodes more violently than that in 

. ' ' tube, by displacement, over the pneumatIC trough. Ex- which niter is u8ed Wanted, first-class large Planer, new or second-hand. and eaSIly worked as wrought iron ; tensile strength not amine the as with an ignited taper or splint of wood . 
' 

Address Lambertville Iron Works, Lambertville, N. J. , less than 65,000 Ibs. to sq. in. Circulars free. Pittsburg M ta 
g . . th i t 8t of combustion indi (21) H. B. C. writes : Will you please in-

. . Steel Casting Company, Pittsburg, Pa .  omen ry Increase I n  ' e n e n  1 y -
C. B. Rogers & Co., NorWIch, Conn .. Wood Workmg . " cates an nnusual amount of oxygen in the water. Com- form me the best way to cut carnelian and moss agates ?  

Machinery o f  every kin d .  S e e  adv.,  page 140. i New EconomIzer Portable Engme. See lllus. adv. p.  173. pare results with ordinary well or cistern water. A. Some specimens may be readily cut by means of a 
Recipes. an� Information on all Industrial Processes. RoUstone Mac. Co, 's Wood Working Mach'y ad. p. 172. (12) E. T. S. St. Clair Mich, says: In thin rotating iron disk charged with emery and water. 

Park BenJamm's Expert Office, 50 Astor House, N. Y. . , " Extremely harel specimens require diamond dust. It Wm. Sellers & Co., Phila . ,  have introduced a new your issue of Au!!ust 14, G. G. , in the article, .. Evolution should be mixed with a little olive oil and applie0. spar-Experts. in. Patent Causes and Mechanical Counsel. injector, worked by a Single motion of a lever. of Ideas," speaks of the " golden cut. " Will you please P k B & B 50 .A t n N Y k ingly to the edge of the disk. To cut plane surfaces ar enJamm ro., s or ouse, .r ew or . 
Ore Breaker, Crusher, and Pulverizer. Smaller sizes illustrate what is meant? A. To dlViele by the " golden and facets on these stones use a fiat lead lap wheel 'felephones repaired, parts of same for sale. Send run by horse power. See p .173 . Totten & Co., Pittsburg. cut "  is an expression used by mathematicians for divid- charged with emery and water. Pol ish with rotten .tamp for circulars. P. O. Box 205, Jersey City, N. J. ing by "  extreme and mean ratio," and this means, as G. stone and water applied to a pewter lap. Corrugated Wrought Iron for Tires on Traction En- For Yale Mills and Engines, see page 173. G. correctly remarks, the dividing (of a l ine, for example) 

gines, etc. Sale mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa. Reed's Sectional Covering for steam surfaces; any in such a manner that the whole has the same relation (22) E. F. L. asks how to cut and finish 
Malleabl" and Gray Iron Castings, all descriptions, by one can apply it; can be removed and replaced without to the larger part as the larger part to the smaller, an d  carnelians and agates. ,I have a United States dental 

Erie Malleable Iron Company, limited, Erie, Pa . injury. J. A. Locke, Ag!. , 32 Cortlandt St . ,  N. Y. vice ver8a. Let A B be the given line which is to be di- lathe. A. See reply to H. B. C. above. 
Apply to J. H. Blaisdell for all kinds of Wood and vided by the " golden cut." At B draw to A B the per- (23) C. & W. write: 1. We are putting in 

Iron Working Machinery. 107 Liberty St., New York. pendicular B E, equal to one-half of A B.  With E as a sixty horse power locomotive pattern boiler. Shell 
Send for illustrated catalogue . center and A B as radius describe a circumference. 60 inches in diameter. We use the exhanst steam in a 

Our new Stylographic Pen (jnst patented), having the Draw the straight line_.A E G, cu tting the circumference dry houee. As we cannot use exhanst steam for heating 
duplex interchangeabl e  point section, is the very latest D water, we have extended the space behind the tnbes 
Improvement. The Stylographic Pen Co. ,  Room 13, 169 fonr feet, and propose putting in a coil of 400 feet of 
Broadway, N. Y. HINTS 'ro CORRESPONDENTS. ,./-'--��'�""" '�" 17.1 inch pipe through whlch water will be forced. 

Skinner"& Wood, Erie, Pa., Portable and Stationary No attention will be paid to communications nnless The heat after passing throngh the tubes , will strike 
Engines, are full of orders. and withdraw their iUustra- accompanied with the fuil name and address of the ,,:' .E ":J? this coil. Is the plan a good one ?  A. Your plan would 
ted advertisement . Send for their new circnlars : writer. \1\"" ' :A.  heat a limited quantity o r  water. 2. Is it advisable to 

Sweetland & Co., 126 Union St. , New -Haven, Conn.,  Names and addresses of correspondents will not be use steam jet instead of scraper, for cleaning tubes? 
manufacture the Sweetland Combination Chnck. given to inquirers. 

" '  _ _ _  • _ _ _  � .. ;; (! .A. The steam jet is nsed very successfully, 3. Shonld 
Safety Linen Hose for Hotels, Warehouses, and Fac- We renew our request that correspondents, in referring we run exhanst steam through a boiler, say thirty 

tories,as protection from fire. Greene, Tweed & Co. ,  N Y. to former answers or articles, will  be kind enough to in F and G .  On A B lay off A C  
= 

A F, and on the pro- minutes, then close all openings except a pipe rnn
Power, Foot, and Hand Presses for Metal Workers. name the date of the paper and the page, or the number lon{(ation of B A lay off A D 

= 
A G. Then the line A B i ning down to water fift�en feet below.; would not the 

Lowest prices. Peerless Punch & Shear Co . . 52 Dey St.,N. Y, of the question. is divided interally at C (and externaJly at D) by the steam condense and partIally fill the bOiler? If so, how 
The Brown Automatic Cnt-off En{(ine; unexcelled for Correspondents whose inquiries do not appear after " golden cut," or in extreme and mean ratio. For since full ? 3 ,  Yes, probably fill the boiler entirely. 

workmanship, economy, and durability. Write for in- a reasonable time should repeat them. If not then pub- A B is a tangent and A G a secant, A B is, '  according (24) W. E. F. writes: In your SCIENTIFIC 
formation . C . H . Brown & Co., Fitchburg, M ass. Jished, they may conclude that, for {(ood reasons, the to a well known thesis of geometry, a mean propor- AMERICAN and the SUPPLEMENT you speak of preserv-

For the best Stave, Barrel, Keg, and Hogshead Ma- Editor declines them. tional between A G and A F. ing iron in water and ships' bottoms by the application 
chinery. address H. A. Crossl ey, Cleveland, Ohio . Persons desiring special information which is purely A G : A B : : A B : A F of creosote. Is it oil of creosote as sold by druggists, of a personal character, and not of general interest, 'Best Oak 'Panned Leather Belr.ing. Wm. F. Fore- shou ld remit from $1 to $5, according to the snbject, A G - A B : A B : : A B - A F : A F and can it be applied with a brnsh on the ontside? I 
pa

;::�::�; �t::;��:� ��::�::�::�����
a
t:�::'

i
a:::��st_ :�t�� ����

o
iln��:�����

d
:i�h���

n
r��:�:r�����hor to Now, F

; 
;

: 
�� a

�
s
:
o : 

C
C :

=
A � F 

�:r���i�i�:e:s�
u

�:o�� ::�! ��:e ��c�;��:� i�
n

wlh:� 
able, durable . Chalmers-Spence Co . ,  40 John St. ,  N . Y. Any numbers of the SCIENTIFIC AMERICAN SUPPLE-

A B : A C : : A C : B C I hanl her out for the season, and get her well dried 
Split Pulleys at low prices, and of same strength and MENT referred to in these colnmns may be had at this The first proportion by composition gives : under cover,paint her inside and out with oil of creosote 

appearance as Whole Pulleys . Yocom & Son's Shafting office. Price 10 cents each. A G + A B : A G : : A B + A F : A B and hope to make .her last lon{(er? A. Commercial 
Works, Drinker St., Philadelphia. Pa. Since A G 

= 
A D and A B 

= 
F G we have creosote is commonly a mixture of creosote, picamar, 

Stave, Barrel, Keg, and Hogshead Machinery a spe- (1) G A :\, k Wh' h ' th b t . B D : A D :  : A D : A B. and light tar oil. The colorless transparent liquid 
cialty, by E. &; B. Holmes. Buffalo, N. Y .  

. • • .  as s: IC IS e es pIpe nsually sold by pharmacists is the pnrified creosote, 
Nickel Plat.in{(.-Sole manufacturers cast nickel an

odes , pure nickel salts . importers Vienna lime, crocus. 
etc. Condit, Hanson & Van Winkle, Newark, N. J.,  and 
92 and 94 Liberty St., New York. 

Peck's Patent Drop Press. See adv. , page 140. 
Presses, Dies. and Tools for working Sheet Metal. etc. 

Fruit & other can tools. Bliss & Williams. B'klyn , N. Y. 
Hydraulic Jacks, Presses and Pumps. Polishing and 

Buffing Machinery. Patent Punches, Shears, etc . E. 
Lyon & Co., 470 Grand St., N ew York. 

Sheet Metal Presses, .Ferra cute Co.,  Bridgeton, N. J. 

Wright's Patent Steam Engine, with automatic cut 
O:ff. The best engine made. Jj�or prices, address William 
Wright, �"Ianufacturer, Newburgh. N. Y .  
For Mill Mach'y & Mill FurnIshing, see Hius. adv. p.147. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 141. 
SpeCIal Wood-Working Machinery of every variety. Levi Houston, Montgomery, Pa. See ad . page 142. 
Saw Mill Machmery. Steams Mfg. Co. See p. 141. 

to use for heating a room with steam : two rows of one ( t3) F. P. S. asks : 1 . Can paper be made The former is the snbstance used for wood. The wood 
inch pipe or one row of two inch pipe ? A. If the radiat- to have the same strength and elasticity as leather ? is impregnated with the creosote by immersl'ng it m the 
ing snrface in the two cases i. the same theoreti - Can it be moulded into a form 6x2xl inches, and so liquid, usnally under pressure. It is not usually ap
cally there shonld be no d ifference, but practically we treated that it will have the same qnalities as leather , plied with a brush, as you Buggest, and is not suitable 
believe the smaller pipes have proved more efficient, (several pieces glued together) would of these dimen- ' for inside wooelwork. 

sions ? A. See " Vulcanized Fiber," p. 1O, voI . 38, ScIEN-
(2) O. V. D. asks : 1. How many pounds TlPIC AMERICAN. 2. How can I make the edges of (25) H. A. C. writes: A diploma on parch-

ought a three-eighths inch bar magnet hold np, like leathcr cut by a disk very sm»oth, and how can I palish ment wad, as I thought, greatly injured by dropping 
that described in the SUPPLEMENT, No. 142,in the arti- them? A. Try a heated iron, or an ivory or bone bur- i writing �nk near and �djoining the printing on the side 
cle " How to Make a Working Telephone, " Fig. 4, so nishing tool. 3. How can I make a cement that will be of the dIploma. Frammg would not hIde the blots . . Not 
that I could tell if it was charged powerfnl enough ? A. a great deal stronger than glne, for cementing several knowing what I was doing I nsed a strong solution of 
About three-fourths its own weight. 2. What would ' pieces of leather together? A. See p. 2510, No. 158, tartaric acid for the purpose of removing the . stain. 
be thenumbers of the lenses required to construct a SCIENTIFIC AMERICAN SUPPLEMENT. i This only served to change the color of the blots from 
spy glass like that on page 68, SCIENTIFIC AMERICAN, (14) C W H w rite . I 'ish t I h ! hlack to blue. It was much fainter,however,than before, 
No. 5, Vol. 43 1 A. Only two lenses are reqnired. The . . .  S .  W 0 earn OW and appeared to be in the parchment rather than on it, 
object glass should be achromatic,the eye lens is double to mix shellac in liqnid form, to be used in shellacking a as before. The parchment had shrunken somewhat cedar boat; that 18, how much alcohol t� a certain now after drying, but as the spot was not larger than a 

amo�nt of shellac sh.ould b.e used, and �OW ]t sh?uld be silver quarter, it was not noticeable. I now took 
concave. 

(3) Dr. A. M. C. says: I want to make a applIed so as to obtam a thm hard coatmg that WIll wear chloride of lime to remove the blue stain but this SOll1-
sidewalk 10 feet l ong, 2Hi feet wide. What can I nse in well . . A, Place two pou�ds of orange sheilac in a j ug or tion served to shrink the parchment wh�re it was wet 
place of stone or wood, something that is dnrable and demIJohn, �nd pour over It one gallon of 95 per c�nt alco- to a considerable extent. Not having any means of 
hard ? A. You might nse ordinary cemem, three inchll" h.ol ; allow It t� s�and .for. a day or so, s�aking It occa· stretching the spot, and not knowing what to use for 
thICk, which any maSon can put down for you. See 'slOnally, and stlrrmg If It bec.omes �olId at the. bot- that purpose, I laid the diploma away as soon as it dried 

For Separators, Farm & Vertical Engines, see adv.p.157. SUPPLEMENTS, 33, 36, and 82. tom . . When the sh�llac IS entirely dIssolved �tram the and have never since opened it. Will you tell me how 
For Pat. Safety Elevators, Hoisting Engines. Jj'rictlOn (4) W. H. D. asks: 1. Will a magnet that 

varmsh through a p,ece of flannel. Apply WIth a fiat, , can I get tbe spot back t.o its former dimensions? A. 
Clutch Pulleys, Cut-off Coupling, see FrlsbI·e's ad . p . l'7. 

SOft brnsh" . . . I You may try t, he following: Moisten. the spot., Wi.th v will lift a one pound weight make a small machine that' 
For Patent Sha er nd PI I '  will make a small cnrrent to show how it works ?  A. (15) F. E. T. asks: What IS nIckel SlIver ! water, aPld rub l� over gently at �st With the white of p s a aners, see I Is. ad, . p. 156. Yes 0 W'II h t i d ' th ' f '1 ' b h jewelry? I wish to get some of the metal, but find none an egg mIxed wlth a small quantity of freshly prepared , . ". 1 s: ee g ass covere WI tIn 01 on ot . '  ' - . - ' . ' Mmeral Lands Prospected, Artesian Wells Bored, hy , sides make a Leyden jar, and by combining a large num- advertised. A. German silver (a mckel silver) is com- �our past�. Press between blottmg.paper WIth a warm 

Pa . Diamond Drill Co . Box423. Pottsville Pa See p 15'7 ber toaeth h . th t· d t d d , posed of : 1, ' (for casting)-copper 5, zinc 2>O, 11ickel. 272; Iron. A lIttle alnm and a trace of 011 may be added to . , . . .  ,.., er, aVlng e nega lve 81 es connee e an t . 0 . . . . h 'f f d Machine Knives for Wood-working Machmery, Book all the positive si des connected, make a powerful bat- ! 2. (for rollmg)�cOpper 6, zmc ':' mckel 2Hi ·  . Th: specI- t e paste I oun neces.ary. 
Binders, and Paper Mills . Large knife work a specialty. , tery? A. Yes, but the jars are better. 3. Wonld not \' men metal sent IS lead ouperfimally rolled with tm. ! (26) E. Y. D. writes: I have a sun dial 
Also manufacturers of Soloman"s Parallel Vise. Taylor. 'j sheet lead answer a� a substitute ior tin foil? A, Tin (16) C, T. F. wri

,
tes: I observe in your made III Germany fOr 48° 15' latitude, and I want to Stiles & Co. , RlegelsVIlle, lS .  J .  foil i s  best. journal of July 31, p. 69, an article pertaining to the value I know if I get correct time with it ill latitude 38° 5()1; if 
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not, why? And how mnch difference will there be at '1 Gas, apparatus for the purification of coal. A. 
12 o'clock nOOR ? A ;  We should infer yours to he " I  KWnne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  231 . 177 
horiz<)ntal sun dial . and wil l give correct time only in Gas bern:r. J . . F' Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231,256 
latitnde for which it was m de save when suu iu Gate, ii. S.  SpeICher. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  2�1,244 

'd' b th 
a , 

t I b h' h th Glazier's tool. 1. W. Heysinger . . . . . . . . . . . . . . . . . .. . . . 231 .225 
merl la� ; ecause e gnomon or s y e . Y W Ie e Gleaner and binder. W. N. Whiteley . . . . . . . . . .  . . 231 .24-8 shadow lS cast must be placed parallel wlth the polar Gold. apparatus for saving fioat . •  T. Wilkins . . . . . . . .  231.205 
axis of the €arth. and the base npon which ' the shadow Gong and alarm. door. F. N. Cottle . . . . . . . . . . . . . . . . .  231.152 
is cast parallel with the horizon, both of which cannot Governor. J. D. Churchill . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,274 
be done when a change of latitude is made. If the Grain beater. W. N. Durant . . . . . . . . . . . . . . . . . . . . . . . 231.157 
style of your dial is set truly in the meridian of your Grate. J. B. Faris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 231,2�6 
place, and depressed to corrcspimd with YOllr latitude, Grate. fireplace. Brown & Miller . . . . . . . . . . . . . . . . . . . .  231.206 
it will give YOll 6 o'clock A .M. and 6 o'clock P.M. .  Grinding mill , E. G. Good . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,222 
also the exact sun or true time, at noon. Grinding mill. Patterson & Hale . . . . . . . . . . . . . . . . . . . .  231,3.'>4 

Hammer. steam. T. R. M0r�an . . . . . . . . . . . . . . . . . . . . . •  231,185 

MINERAI.s, ETc. -Specimens have been rc
ceived'from the following correspondents, and 
examined. with the results stated : 

Harrow. J. n. Harley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,257 
Harrow. C. E. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,386 
Harrow, spring tooth ,  H .  A. Kiltz . . . . . . . . . . . . . . . . .  231,175 
Harrow tooth. spring, C. D. ('arter . . . . . . . . . . . . . . . . .  231,268 
Ray rake. horse. Reed & Rogers. . . . . . . .  . . . . . . . . . .  231 ,3IiE 

W. N. W.-Galena-lead sulphide, a rich learl ore. It Hay tedder. R. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231,211 
probably carries a little silver-worth assaYiug. Hedge trimmer. Cunningham & Bailey . . . . . . . . . . . . 231,282 

COMMUNICATIONS RECEIVED, 

On the Motion of the planets. By A. K. 
On a New Theory of Planetary Moyement. By J. H.S.  
On Declination of the Magnetic Needle. By J. L. R, 
No Currcnt in Magnets By W. B. F., :Ir.D . 
On Protecting Oi l Tanks from Lightning. By W. 

lOFFICIAL. , 

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

Hinge. stove door, 1. Maguire . . . . . . . . . . . . . . . . . . . . . .  231.1'4 
Hoe, J. W. Gladding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,306 
Horse power. S. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,364 
II orse rake, J. HOll!ngsworth . . . . . . . . . . . . . . . . . . . . . . . 231,170 
Ice grooving plow. H. Ware . . . . . . . . . . . . . . . . . . . . . . . . 231 ,201 
Index tab. R. H. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231,202 
Indexing books. spring clip for, C. L. Norton . . . . . .  231,349 
Ironing board. G. D. File . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,298 
Knob attachment, S. Harris . . . . . . . . . . . . . . . . . .. . . . . .  231,223 
Label, J.  H. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.365. 231.366 
Lamp, student, E. A. Parker . . . . . . . . . . . . . . . . . . . . . . .  231,353 
Latch, C. E. Billings . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  231.260 
Latch. reversible. C. S. Jennings . . . . . . . . . . . . . . . . . . 231 .171 
Lightning rod coupling, J. H. Weston . . . . . . . . . . . . . .  231 ,�03 
Limekiln. Hughes & Foulk . . . . . . . . . . . . . . . . . . . . . . . . . .  231,321 
J�ock casings. machine for making, Brooks & Wil .. 

lard. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  231.209 
Letters Patent of' the United States "'ere Locomotive ash pan, C. Bresnahan . . . . . . . . . . . . . . . . .  231,208 

Granted in tbEl Week Endin2' Locomotive fire box, W. H. Rushforth . . . . . . . . . . . . . 231,?4O 
Locomotive lift pipe, T. Plain . . . . . . . . . . . . . . . . . . . . .  231,3.>6 
Locomotive, tank, G. Lentz . . . . . . . . . . . . . . . . . . . . . . . .  231.337 August 1 7, 1 880, 

11 ;VD EACH BEARIN:G THAT D,'-T E .  Log conveyer. T. J. Nellcy . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,186 
Loom shuttle box mechanism, Crompton & Wy-

man. .. . . .  . . . .  . . .  . . . . . .. . . . . .  . . . . . . .  . . . . . . . . .  . .  . .  . . .  231,153 ['rhose marked (r) are reissued patents.l 

A �rinted copy of the specification and drawing of apy Looms, retracting device for the picker sticks of, 
J. J. Geobegan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 .305 

patent in the "4'lJexed list. also of any patent issned Lumber polishing machine. B. Beebler . . . . . . . . . . . . . 231.259 
Since 1366. will be furnished from tbis Office for one dol- Luncb box. J. A. Doberty. . . . . . . . . . . . . .  . . . . . . . . . .  231 .156 
Jar. In ordering- please state the number and date of the l\leat chopper, G. P. Norton . . . . . . . . . . . . . . . . . . . . . . . . . 231,187 

Meat tenderer, J. B. Fleck . . . . . . . . . . . . . . . . . . . . . . . . 231 ,301 patent desired and remit to �Innn & Co., 87 Park Row. Metal plates, machine for beveling the edges of. 
New York cit.y. We also furnish copies of patents 
granted pri0£ to 1866 i but at increased cost, as the speci
fications not being printed. must be copied by hand. 

R. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.146 
Micropbone transmitter, T. A. "·atson . . . . . . . . . . . .  231 .247 
Middlings purifiers. millstoDe curbs, etc., appa� 

ratus for catching dust generated in, C. E. 
Advertielng, automatic device for, R o M .  Westlake 231 .204 'l'hayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  231,376 
Agin� liquors, apparatus for, J. II. Thierman . . . . .  231,377 Mining, apparatus for hydraulic, W .  B .  Farwell . . . 231.221 
Air brake for railway trains, J. Hall . . . . . . . . . . . . 231.311 Mower, lawn. Dille & McGuire . . . . . . . . . . . . . . . . . . . . . .  231 .286 
Axle cutting device. L. A. Young- . . . . . . . . . . . . . . . . .  231.387 Musical instrument, mechanical, G. H. Ireland . . . .  231,323 
Bale band tlgbtener, C. T. Christmas . . . . . . . . . . . . . . .  231 ,273 Nail extractor, F. Kraengel . . . . . .  . .  . . . . . . . . . . . . . . .  231,332 
Bale tag, P. Cohen . . . . . . • • . . . . . . . . . . . . . • • • • . . • . • • • . . 231,277 Nail pointing die, J. M. E.  Baackes . . . . . . .  " '  • . . . . . .  231.255 
Baling press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . .  231 .215 NailS, die for pointing wire, J. M. E. Baackes . . . . . .  231 .254 
Belting, machine "for making rubber, .J. D. Joslin . 231 ,327 Nut Jock, G. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,338 
Berth, self-leveling ship's. H. A. Darrin . . . . . . . . . .  231 .284 Nut lock. Strub & Stoeffier . . . . . . . . . " . . . . . . . . . . . . . . .  231,371 
Blasting charges, primer for. A. Nobel. . . . . . . . . . . . .  231,348 Oiling device. C. A .  Luther . . . . . . . . . . . . . . . . . . . . . . . . . .  231.182 
Boat detacbing apparatus. J. L. Knlgbt . . . . . . . . . . . .  231.179 Ore concentrator. L. M. Kellogg . . . . . . . . . . . . . . . . . .  231 ,330 
Boller furnace, steam, W. H. Harrison . . . . . . . . . . . . 231.315 Oven grate or shelf. F. E. Averv . . . . . . . . . . . . . . . . . . .  231.141 
Bolt cutter, A. Fisber . . . . . . . . .. . . . . . . .  . . .. . . . . . . . .  231,299 Oven, bot blast, H. L. Brooke . . . . . . . . . . .  : . . . . . . . . . . .  231,265 
Book holder. W. F. Eppler . . . . . . . . . . . . . . . . . . . . . . . . . .  231,2,5 Packing. piston, J. Seeberger . . . . . . . . . . . . . . . . . . . . . .  231.196 
Boot and shoe, waterproof, C. A. Ensign . . .  . . .  . 23\ .�93 Packing. piston, G. E. Smith . . . . . . . . . . . . . . . . . . . . . . . .  231 .193 
Boot, India-rubber. C. A. EnSign . . . . . . . . . . . . . . . . . .  231.294 1 Paper making machinery, G. Holloway . . . . . . . . . . . .  231 ,169 
Bottle stopper, J. Klee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,230 Paper pasting and folding machine. Goldsmith & 
Bracelet

,
clasp. H. Murray . . . . . . . . . . . 

: 
. . . . . . . . . . . . . . .  231,�3.,) shedlOck . .  : . . . . . . . . . . . . . . . . . . .. . . .  : . . . . . . . . . . . . . . .  231,307 

Brewers graIns, drier for, F. W. Wwsebrock . .  , . .  231 .:)84 Passenger regIster, Fowler & LewIs . . . . . . . . . . . . . . . .  231,161 
Bridge, triangnlar trnss, C. IV . Wbeeler . . . . . . . . . . .  231 ,383 Permutation lock, Herbert & Dougherty . . . . . . . . . . 231 .166 
Buckle, harness . •  r. A .  Gavitt . . . . . . . . . . . . . . . . . . . . . . .  231,E04 Picture exhibitor. T. Muench. . .  . . . . . . . . . . . . . . . . .. 231,343 
Buckle levers, machine f(Ir making, L. A. Sprague 231,199 Picture nail, E. E. Kraus . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  231.344 
Burring aud ginning cylinder, .T. K. Proctor . . . .  " . 231,357 Pills, coating . .T. P. Nemours . .  . . . . . .  . . . . . . . . . . .  231,236 
Button and 'stud, C. H. Mumford . . . . . . . . .  , . . . . . . . . .  231,234 Pipe bends. machine for boring and tapping, 'r. F .. 
Buttons from plastiC materials, manufacture of, Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,£12 

P . ·  I..:. Sylvester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,372 Pipe gripe. M. G. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.181 
Cams for.:rriachinery, construction of. J. Brady . . .  231,145 Plane bonch. F. Kraengel . . . . . . . . .. . . . . . .  : . . . . . . . . .  231.331 
�anallock and dam, G. W. Parsons (r) . . . . . .  . . . . . . .  9,345 Planter. seed , D. D. Briggs, Jr . . . . . . . . . . . . . . . . . . . . . . .  231,264 
Cans Rnd other vessels, nozzle for, L. F. Betts . . . .  231,144 Plow, M. A. Elliott . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  231,218 
Car brake, S . Emery. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 231,291 Plow. J. S. Gum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,3il8 
Car brake. electro-magnetic, J. Cochran . . . . . . . . . . .  231,276 Plow. L. P. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,378 
Car brake mechanism, �'. W. Chalfee . . . . . . . .  . . 231,271 Plow beam, C. P. Buckingham . . . . . . . . . . . . . . . . . . . . .  231,147 
Car coupling, J. A. Dickinson . . . . . . . . . . . . . . . . . . . . . .  231,216 Plow point, detacbable. lIf. M. Bowers . . . . . . . . . . . .  231,261 
Car motor, street. J. Lockhart . . . . . . . . . . . . . . . . . . . . .  231,183 Plow. sulky, H. H. Canaday . . . . . . . . . . . . . . . . . . . . . . . . .  231,210 
Car roof, J. D. Felthousen . . . . . . . . . . . . . . . . . . . . . . . .  231,220 Plow, wheel. J. L Reuss . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 .1 93 
Car spring. E. Clilf. . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  . 231.150 Pocket, safety. M. A. Adler . . . . . . . . . . . . . . . . . . . . . . . . .  231.251 
Carpet stretcher, W. O. Hogue . . . . . . .  . .  . . . . . . . 231,167 Printing machine. P. n. Hedderwick . . . . . . . . . . . . . . .  231,316 
Carriage curtain fastening, F. A. Neider . . . . . . . . . .  �31.345 Printing press. E. L. Gilman (r) . . . . . . . .  . . . . . . . . . . . .  9.346 
Gl\rriage curtain roller support. O. S. Osborn . . . . . . 231,237 Pump, N. J. Tubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,379 
Carriage, 'slde bar, J. W .  Magoun . . . . . . . . . ... . . . . . . . . . 231.339 Pump. air, H. R. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,217 
Carriage spring . . J. S. Corban . . . . . . . .  : . . . . . . . . . . .  231,278 Railway switch. G. W. Sherer . . . . . . . . . . . . . . . . . . . . . . . 231 ,197 
.cartridge capping and nncapping implement, S. Ratchet drill, W. H. Ricbards. ' . . . . . . . . . . . . . . . . . . . . .  231.361 

Glover . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  231 ,162 1 Rattan m'lchino, N. H. Richardson . . .  . .  . . . . . . . . . .  231,361 
<Cartridge capping and uncapping, implement, A. Refipctor, lamp, C. H. Farley . . . . . . . . . . . . . . . . . . . . .  231 ,159 

Worden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.250 Refrigerating can. P. S. Smont . . . . . . . . . . . . . . . . . . . . .  231 .367 
Casks, cleanSing beer, G. A. & J. M. Fanning . . . . . .  231.219 Refrigerator, C. P. Jackson . . . . . . . . . . . . . . . . . . . . . . . . 231,324 
<Ceiling, fireproof, J. D. Ottiwell . . . . . . . . . . . . . . . . . . . . 231,351 I Refrigerator and dumb waiter, combined, C. E. 
Cement compound. H. Jordan . . . . . . . . . . . . . . . . . . . . .  231,172 f Stewart . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  231,369 
Chain bolt. H. E. Rnssell . Jr . . . . . . . . . . . . . . . . . . . . . . . . .  231,Ul5 1i Ilegistering machine, W. N. Durnnt . . . . . . . . . . . . . . . .  231,158 
Chair brace, Sorenson & Stanton . . . . . . . . . . . . . . . . . . .  231 ,245 Ribbon, wire stilfening. T. Kohn . . . . . . . . . . . . . . . . . . . . 231,176 
Check rower attachment, J. M. Shackelford . . . . . . .  231,242 \ Rock drill support and clamp, H. Richmann . . . . . . .  231,238 
Clamp for attaching bandies to earthenware and Roofing. metallic. J. M. Hess . • . . . . . . . . . . . • . . . . . . . . .  231,317 

glass vessels, C. J. �rackebush . . . . . . . . . . . . . . . . . .  231,263 1 Rotary eng
. 
ine, D. L. Cross . :  . . . . . .. . . . . .

.
. . . . . . . . .  : . .  231,281 

Cock, stoP. C. H. Cushmg . . .  . .  . . . . . . . . . . . . . . . .  221,283 Safes and vaults, oC1structmg metal, A. J. Klem . 231.231 
Collar sweat pad. horse, E. R. Jones . . . . . . . . . . . . . . . . 231,326 Sash fastener, W. S. Owen. . .  . . . . . . . . . . . . . . . . . . . . . .  231,352 
Cultivator tooth. spring, H. Springer . . . . . . . . . . . . . .  231.368 Saw filing machine, gin, A. F. McAllister . . . . . . . . . 231,340 
Curtain fixture, A. Cosand. . . . .  . .  . .  . .  . . . . .  . .  . . . . .  . . .  231,279 Saw mill head block. J. P. McKinley . . . . . . . . . . . . . . .  231.341 
Damper, stove pipe, W. Scully . . . . . . . . . . . . . . . . . . . . . .  231,24.1 Saw mill , reciprocating, D. C. Prescott " . . . . . . . . . . .  231,192 
Dentures, method of and apparatus for making, Saw mill , reciprocating, W. M. Wilkin . . . . . . . . . . . . .  231 ,249 

R. Telscbow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,375 Scraper, eartb, A. R. Byrkett . . . . . . . . . . . . . . . . . . . . . .  231.148 
Disks of varying thickness, apparatus for gauging Scroll. adjustable, A. Panl. . . . . . . . . . . . . . . . . . . . . . . . . .  231,188 

and assorting , M. M. Rhodes . . . . . . . . . . . . . . . . . . . .  231 ,859 Sewing machine, A. S. Dinsmore . . . . . . . . . . . . . . . .  . .  
:Ditcher and scraper, combined, G. Palmer (r) . .  . . .  9,844 Sewing machine power attachment. A. D .  Pentz . .  
Do1fer combs, mechanism for operating, G.FowJer 231.160 Sewing machine shuttle bobbin, C. F. Denison . . . . 231,285 
Drag or harrow, sulky, M. H. 'Voodruff . . . . . .  , . . . .  231,385 Sewing machines, braid guide for straw braid, 
Drying kiln, E. & B. Holmes . . . . . . . . . . . . . . . . . . . . . . . .  231 ,168 G. ]'. Stone . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  231.370 
Fare register. J. B. Benton . . . . . . . . . . . . . . . . . . . . . . . . . .  231.207 Shaft bearing, H. L. Moulton . . . . . . . . . . . . . . . . . . . . . 231 ,3<12 
Fare register, J. N. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,165 Shaft conpling for two-wheeled veblcles, W. R. 
Faucet, Kohler & Arnold . . . . . . . . . . . . . . .  . . . . . . . . . .  231,178 Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Faucet, R. W. Tavener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.246 Sheet metal pipes, grooving. C. Letterman (r) . . . . .  9.343 
Fence. D. T. Hazen . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  231,313 Sheet metal tube jOint, G. C. Bowker . . . . . . . . . . . . . .  231,262 
Fence wires, applying barbs to, E. Cbildren . . . . . . .  231.272 Shoe nail, J. Hyslop. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,322 
Fertilizer drill. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.374 Sboe quarters, machine for marking and puncb-
Fifth wheel, T. L. Andrews . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,140 ing boles in, P. R. Pickering . . . . . . . . . . . . . . . . . . . .  231,191 
File holder, T. B. Pinn . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  231.855 Sboe tree, C. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.200 
Filter, J. Kroog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231.335 Show box, I. Neuburger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,346 
Fire engine boiler. T. S. La. France . . . . . . . . . . . . . . . .  231,3.% Shuttle . I. Eaton . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . .  231,288 
Fire extinguisber, D. T. Perkins . . . . . . . . . . . . . . . . . . .  231,190 Sifter, fiour, G. A. '''eUs . . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,382 
Flue stopper. J. B. Jewell . .  . . . . . . . . . .  . . . . .  . .  . . . . .  231,227 Sled, bob. C. E. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �B1 .267 
Folding table, F. F. Atkinson . . . . . . . . . . . . . . . . . ; . . . . .  231,252 Sole fastenings, machina for driving. O.R.Clmplin 231 .149 
Fruit picker.-F. M. Taylor . . .  . . . .  . . . . . . . .  . .  . . . . .  231,373 Sound. device for refracting, reinforcing, and 
Jj'urnaces, apparatus for p�moting combustion modulating, A. C. Enllert . . . . . . . . . . . . . . . . . . . . . . . .  23 1 ,292 

in, J. Mahoney. . . . . . . . .. . . .  . . . . .  . . . .  . .  . . . . . . . . .  231.232 Spirits. rectifying, C. Kaltholf. . .  . . . . . . . . . . . . . .  . . . .. 231.328 
Gas and generating steam, combined apparatns SpOOling machine yarn guide, Upton & Partridge . 231,380 

4>r prodncing 1l1uminatlng, J.  H. Needles . . . . . 2S1,3U. Spring or bulkhead, artiJlcial, A. A. Crane . . . . . . . . .  231,213 

Station indicator, J. L. Ferguson . . . . . . . . . . . . . . . . . . . .  231,297 
I
! 

Steam a,nd hot aJr pipes. covering for, 11. M. }1--'itz-
bugh . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  231. 800 

Steam boiler attachment G. Khtz (r) . . . .  9.347 . 8team generator, A. P. Holcomb . ,  . . . . . . . .  '. . 23� ,a20 
Steam generator, sectional, D. Renshaw . . . . . .  ' "  2.3l.194 
Steam or fiuid brake. II I.  Bearup . . . . . . . . . . . . . . . . ',31 143 
Steamer. culinary. A .  Burbank . . . . . . . . . . . . . . . . . . . . . . �ilU66 
Still . oil , G. Crane. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  lo l .:l8O . 

Amateurs, Jewellers, Model for Oatalogue; and state what kind 
TALLMAN & Me}'ADDEN. 60, Market St., PhIladelphia, -Po. 

Stone grinding and polishing machlne. M, Ilirsch- , THE ORIGI N  OF FALLING MOTION.-
Deck . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 231.318 By Charle. Morri, An interesting study of the form 

Stove , C. A ,  Hamlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �dl ,] 63 of ener�y which creates motion Its origin in the mav-
Stove. C00king, R. J. & We A .  King . . . . . . . . , . . . . . . .  2:n ., 1 2 4  !���iri�1����;T�r�v�n

aJ r
c����!�

n
'a�

x
�!���8

r
rriigutS�� 

Stoves- smoke and ga8 consumer for : C. T. Bar'nes �31 .U2 form of mass motion The various modifications 01 
Stump puller. J.  II . �herrj J l  . . . . ,�31,213 ��a!�. en�t��i�i���c�::��tf� �'h��
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a�3 Surveying instrument. C. F. Jespersen . . . . . . .  , .  ' . 2f11.32f> temperate fenerg-ies � their specia.Iized and �eneralized 

'I'eleg-raphic t'lonndf'T. �f R. Edwards . . . . . , . . . . . . .  'J31 .290 torms, Heat force. Gravitative energy. Transform� 
Telephone: electric speakin!l. A. W. Rose . . 23t,�39. 231 .:>62 I ���?o�e
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e� Telephone support. hanri M. Kelch . . . . . . . . . . . . . . . �31.'3ll' ductions made from applying the ideas herein given to 

Telephone transmitter. G. M . Ilopkins . . . . . . . , " �31.2'26 
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�J)�X!: Tenoning machine, G. O. Hal l . . . . . . . . .  , . . . . . . . . '�50.31O rective. Contamed in SCTF.l'OTIFIC AMERICAN SUPPLE-

'l'Obacco turin/;( apparatus. B', 8chwarb . . . . . . , . . . .  ldl,St3S :::lb:o�aif'��wsa:!Y:r�� 
cents. To be had at this Office 

Tobacco hOisting apoaratus. \V. S. Guy . . . . . . . . . . . 231.909 
Trace carrier, E. Hanrahan . . . . . . . . . . . . . . . . . . . . . . . . .  231.SU 
'rruck, plow. W. 8. rIemmg . . . . . . . . . . . . . . . . . . . . . . . .  231,302 
Tubular fabrics, machine for drying. S. A. & A. M, 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .. . . . . .  231,269 
Tubular fabricS machine for rol ling, 8. A .  &:; A. M .  

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �RU70 
Turbine wheel . M L. Hallenbeck . . . . . . . . . . . . . . . . . .  231 , 114 
Type ca�e . printer1s. J. T. Edson . . . . . . . . . . . . . . . . . . . .  2:3],289 
Vacuum and air brake J. F. Batchelor . . . . . . . . . . . . .  235.%8 
Valve gear, steam engine, \Y. J ohnson . . . .  231,228, 231.229 
Valve. safety. N. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,214 
Vapor burner. P. Hiekisch . . . .  : . . . . . . . . . . . . . . . . . . . .  231.<'14 
Vehicle wheel, G. W. Kraft. J r  . . . . . . . . . . . . . . . . . . . . . .  23t.:l33 
Velocipede, R. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231 ,347 
Ven1 ilating and damper attachment, W;. H. Allen 231 . 139 
Watch key, F. B. Kendrick . . . . . . . . . . . . . . . . . . . . . . . . .  231 , 1 73 

FREE TO ALL! 
Wishing to introduce our great Literary and Family Journa.1., 

The Fireside at Home (a. mammoth a·page. 40-column Rlustrated paper, size of N. Y. Ledger, devoted to Literature Useful 
Knowledge, Amusement, Bnd every thing to deligh,t and instruct 
the whole family) into thousands of new homes where itis  notal. ready taken. we ,,-ill Bend it Free fur Three Munths to all who send Ten emits (in silver or posta.gEJ I#tamps) to pay post. 
ag� a,nd help pay the cost of this .a�·-ertiseruent. The regular pnce lS {;;1.00 per year, but we are WIllIng to give the paper away for three months and lose it.s cost j t order to introduce i t to new readers. Uy taking udvantttge of this ffer JOu will secure all the 
llrilliant. holiday issues and enlarged nnmbers soon to be published, und an amount oC valuablp- and attractive reading matter for the 
approaching I ... on2' Winter Eve nlnp, whIch cou ld be secured 
! n  no other :way .for four times the amount. Send at once, and 
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Andxuore-we will make you a present of & $1.00 bill. A ddrpss: J<'. lil. LITPTON, Publisher, 27 Park l)lucc, l\�ew York. 

Watch plates. etc . ,  machine for stoning, A. H. ENLARGED COLLODION TRANSFERS. Cleaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23U75 -By Geo. Dawson, M .D. An explanation of the whole 'Vater gauge. Nunns & Clough . . . . . . . . .  � . . . . . . . . . . 231 ,350 mode of procedure of making this class of photographs. 
Weather strip, 'Yo H. Cosper . . . . . . . . . . . . . . . . . . . . . .  231.151 I so clearly and succinctly stated that any one who knows 
Wells, electric heater for oil . Dingman & Argue . 23' ,287 ��ili.��.�a3ii:cfi�'it�,���:�ri�e

w�� be
e
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:g� 
Wheelbarrow, C. R. Higbt (r) . . . . . . . . . . . . . . . . . . . . . . .  9.342 as perfect as tbe character of the negative wlll permit. 
Whiffletree hook, J'. A. Vare . . . . . . . . . . . . . . . . . . . . . . . . .  231 . 381 �:��t�

p��ga�.r������t¥ge �ftru��.
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6g��iu:Ji�: ��:��: Wick tube, fiat. J. W. Knubley . . . . . . . . . . . . . . . . . . . . . . 231.180 Contained in ScmNTtFIC AMEKICAN SUPPL I" MENT No 
'Yindwheel, J. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  231 ,253 � 4 3 .  Price 1 0  cents. To be had at this otHce and f:rom 
Window adjusting device. J. Holbrook . . . . . . . . . . . . .  231,319 all newsdealers. The same number contain� articles on 
Wood, ornamentation of. �'. W. Martin . . . . . . . . . . . .  231,233 ;��:a�e:;:x;p�.r������PI';ii��. ti.�P*��d�'iiryf:�.;�Bf���8 
Wrench. '1\ P. Franke . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  231,303 New ; '1 and '" A New Developer." 
Yoke rin,l':{, neck, M • •  J.  Curtiss . . " ,0 0  . . . . . . . . . . . . . . . .  231,154 I - I 

DESIGNS. I 
Carpet. D. McNair : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,950 
Carpet, T. J. Stearns . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  11,949 

•'E:lb��1f©)lRl�-II HAN D POWER AND HY D RAU LI C  
"" rRE;! G+n & PAS�EN G ER �  SHAfTING-PU LLEYS &. HANG-ERS 

�__ !/Y T!7! f' r J I L.S. fJI?AVEJ'&80N ROCHESTEH N.Y. Coffin plate, W. M. Smith . . . . . . . . . . . . . . . . . . . . . .  11.945, 11 .946 ! 
Curtain and loop, E . . S. Yergason . . . . . . . . . . . . . . . . . .  11,947 !  TO FOUNDERS-AND MACHINISTS.-FO-R�SAiE, A Inkstand. E. L. MOIT1S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,951 Patent Right. Address ISAAC H. WRIGHT, 
Monument, P. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,948 No. 132 -East Monument St., Baltimore, Md. 
Sleigh framework, R. M. Stivers . . . . . . . . . . . . . .  . .  . . . .  11,944 
Stove nrn, J. Dwyer . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  11,952 The National Institute of Steam Eugineerin;, 

Bridgeport, Conn .,  can furnish, Nov. t, a number of Bober, reliable, and trustworthy En-:drrwcrs �graduates of 
TRADE MARKS. ��� J�
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Blacking. harness, T. C. Pritz . . . .  , . . .  - . . . . . . . . . : . . . . . .  8,009 , ���r������J��l�t��� i':t
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reC:�ir��� Brushes such as have brushing surfaces of brIstles. II the great.est attainable economy, a�y s�eam mac;hinery or 

either natural or artific1al, metallic or non-me- steam bOIlers that are used. ApplIcatIOns receIved now� 
tallic. and applicab�e to varions nses. except 

. ON VIRULENT DISEA SES , AND ES-
. balr bru�hes. G. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  8.010 : pecially . on the Disease commonly called Chicken CIgars. E. PlCkhardt. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.008 Cholera.-By M. Pasteur. An important paper in which 

}--'iles iron and steel Kearney & Foot . . . . . . .  • . . . . .  S 005 are presented by the author certain new facts which .' . . '  t· 0 BI k 8 006 throw an unexpected light on the problems raised by MedICIne. laxatlve and altera lve, . an . .  : . . . .  • the study of virulent diseases j these facts baving been 
Preparations for the cleansing and preservatIOn of I ascertained by a recent careful investigation of the fear� 

the teeth W. H. Crawford . . .  . . . .  . 8,007 : iul poultry dise�se !rnowI:!- as ." Chicken C1!-ole:r:a," a�d 
'Vhisky. Freiberg & Levi . . . . . . . . . . . . . . . • . .  , . . . . . . . . . 8 .004 ���aJI�u�g�t�����nl
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MENT. No. �4-2. Price 10 cents. To be had at tbis 
office and from all newsdealers. 

EnglIsh Patcnt" Issued to Alllericans. -------- ---� .. ----------
FLEUSS' DIVING APPARATUS. -BY B .  

From August 1 3  t o  Angnst 17. 1880, inclusive. W. Richardson. An interesting lecture delivered before 
Axle box. S. A. Bemis, Springfield, Mo. �Y:i����e;a f6e��\���ti��� 
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fu�� Biscuit, app . for spreading jam upon, U .  S .  Ovens, Buf- of science to live under water ; with a description of 
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o;�g;;! �� Carding mach, J .. Wood, Cohoes. N .  Y. the remarkable experiments that have been performed 

Carpet, app. for exhibiting, A. Peterson, Brooklyn, with it, illustrated with two figures. lJontained in 
N. Y . r������
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f�o;;4�i ::��� Leather splitting macbine. J .  A. Salford, Boston. Mass . dealers. 

Mill grinding, J .  Jones, Louisville, Ky. 
Motion, app . for converting, J.  S. I ... amar, Augusta, Ga . 
Padlock, H. S .  Russell, Bloomington, lll . 
Printer's qnoin. H. C .  Beach et a/., New York City . 
R. R. brake. J. V. D .  Reed, New York City . 
t;mut machine, J . S. Lea.s et al., Moline, Ill . 

[n�i(le Pa!rp� each i n serti o11 .. .. ..  1;) cents a l i n e .  
HacI,- Page , e a c b i n serti o n  .. .. ..  $ 1 .00 a l i n e .  

(About eigbt words to  a line.) 
Engravings may neaa aaven'<Jements at the same rate 

Per tine, by measurement, as the letter press. Adver· 
tisements must be received at publication office a'3 early 
a8 Thursdxy moming to appear in next'is8'Ue. 

pr 'l'he publishers of this paper guarantee to adver
tisers a circulation of not less than W,OW copies every 
weekly issne. 

To fi n d  out ",hat THE PHRE� IIJ.O" 1 1  A I.  J " UR�AI, is 
) ike now, send your address. with 
250. in stamps, for a 3 mos. " Trial 
'1'l·jp." Price, $2 a year, :ZOe. a No. 
�plendid Pl'elninnls to Subscrib
ers. ISplendhl Terms to AlI'ents. 
For particulars, send address on 
postal to 

FOWLElt & WELLS, 
735 Broadway, New York. 

Name this paper. 

THE BREATH, LIPS, TEETH, AND 
�m:.hv�¥>���e� ��S

i
"l:1 c�iW��

1 
d
:[�"o.�

bl
�f t�::

e
!���;; 

physical signs of disease which are to be obtained from 
an examination of the throat and windpipe, and also 
of the oval and nasal cavities which lie above them. 
rrhe smell of the breath as a valuable physical sign. The 
inspection of the lips. Dribbling of saliva. Inspection 
of the gums. The condition of the teeth as evidences of 
constitutional conditions. The state of the mucous 
membrane of the mouth. Contained in Scn:NTIFIC 
AMERICAN SUPPLEMENT, No. '44.2. Price 10 cents. To 
be had at this office and from all newsdealers. 

PERFECT 

LIQ UID FUELS FOR STEAM ENGINES. 
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heat and the generation of motive power. The recent experiments on the Long Island Railroad with naphtha fuel. and their results. Claims of the inventor of the Holland hydrocarbon retort. The modus operandi of the apparatus. and a critiCism of the inventor's claims. Contamed in SClE�TIFIC AMJ��RTCAN SUPPLEMENT, No. 
23S. Price 10 cents. To be had at this Office and from all newsdealers. 

PLATTSMO UTH BRIDGE OVER 'l'HE 
Missouri.-Details of construction of new bridge now in PFocess of building across the Missouri River, below the Clty of Plattsmouth, Nebraska. Length of bridge, 3,000 
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3���� spans. 200 ft. eac1:! and 1,560 foot Iron viaduct. Contained in SCIENTIFIC AMI<:RICAN SUPPLEMENT, No. �39. Price 10 cents. To be had at this office and from all newsdealers. 

INDIAN CORN. -BY LOUISA REED 
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starch grains , etc., and accompanied by a concise de
scription of this valuable grain, giving its chemical com-
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with six figures. Contained in SCIKKTIFJC AMERICAN 
RnpPIJE-'IJ<;:\T. No. 2 3 7 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

NEWSPAPER FILE PERFECTED STYLOORAPH IC  PEN 

KUNN & CO,, 
PubUshers SCIlINTIFIC AMERICAN 

41,'U;,i'¥-ii" ,'i;i,'il*Qt 
PenCil, Pen, Holder, and Inkstand combined. Genuine 
�:����tfer i'w?;;��'� t:�e�i" no�V�Vtsfa�or,;�

r
���� oJ,'dered by mail, $2.50 to $5.00. HAMBLER POCKET holds securely one to four Stylographic Pens or Lead Pencils. Made of fine leather. Fastens to vest or coat. 20 cts. to 40 cts. For catalogu.e of 500 writers' requisites, send to READERS' · AND WRITERS' ECONOMY CO., 25-:!3 Franklin St., Boston , 4 Bond St., New York , 69 State St., Chicago. 

© 1880 SCIENTIFIC AMERICAN, INC
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WILLIAMS PO RT 
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in Door �hOPS, Box and Furnitu.re Man
ufactories. Forplan
ing Door P a n e l s ,  
Cigar Box Stull', and 
Furniture work, it 
has no equal. 

N E W Y O R K B�!-ore�r!9L!�t2an���e�!f��)ri�n� M P ' Y . AIR COMPRESSORS. S C> L I D  V U L C .A. N" I T  E THE NORWA L K  IRON WORKS CO., E II E R Y W H E E L  S . ' SOUTH NOItWA LK, CONN. 

The frame is one 
solid casting. We 
use the Ellis Pat�nt 
three part Journal B o x  a n d  a s o l l d  
forged steel head. 
Two pressure bars. 
Has strong feed. Will 
plane from 1-16 to 6 1 
inch thick. Weight. 1,400 lb. The lowest 

I5.rst-class planer in the market. Send for illustrated cataloguiUW�lEie liSirt'R�iANCE, Williamsport, Pa. 

All other kinds Imitations aud Inferior. Our name is stamped in fun upon all ou\' 
standard BE l,TIN G, PACKING, and HOSE. 

Address NE\V YORK BELTING AND PACKING CO .. 
JOHN H. CHEEVER, Treas. NEW Y ORK. 

" B LAKE'S C H A L L E N C E " R O C K  B R EAKE R .. 
Patented November 18, 1�"9. 

For Macadam Road making, Ballasting of Railroads, Crushing Ores, use of Iron Furnaces, 
etc. Rapidly superseding our older s1Jyles of Blake Crusher on account of its superior strength, e1fi,ci,
ency, and Simplicity. Adopted by important Railway and Mining Corporations. Cities, and Towns. 
�'irst Class Medal of Superiority awarded by American Institute. 

ll LAKE ClWSHER CO.,  Sole Makers, New H ayen, Conn. 
ADE NTS WANTED EVERYWHERE t o  sell 

�lg[ki�:,c:A�eH'irir
I,

i
:.';3'!1��e

c!!����:r�i��� WO HTH I N G T O N ST· E A M P U M P S utes. if will also knit a great variety of fancy work, for 
which there is always a ready market. Send for circular 
md,�';':''I:rn�J�esr.:'l3����:�,::.�ttin" machine Co., OF AI,L SIZE", AND FOR ALL PURPOSES. 

HENRY R. WORTHINGTON, 
239 BROADWAY, NEW YORK. 83 WATER ST., BOSTON. 709 MARKET ST., ST. LOUIS. 

ROCK BREAKERS & ORE CRUSHER S. 
('l'HE " B LAKE " STY LE.) 

This machine has for twenty years stood the TEST, and found to be the best one made for 
breakin� all kinds of hard and brittle substances, such as ORES. QUARTZ, EMERY, etc., etc. THE NEW AUTO-LITHOGRAPH I mac�fne:s�p:;;':'t't"e�eJ'S ii�

r
';�:,J':c"tt;,;:.enty years connected with the manufacture of this 

The new relief process of Drr Copyinl!' Produces over - FARREL FOUNDRY AND MACHINE CO., Mannfrs .. Ansonia, Conn. 
200 copies of any writing, drawIng, etc . .  In permanent jet 
r���;'a�� ��

i1�'t,"os
i
:\�';,es

���t P�;����d�ri'bY� Y,���k I 4 S T O P 0 R C A N S , copies. Supersedes the C;opygram, Chromograpb . Hek- I � U B B A S  S and Oct. Conplet). 4 to!!raph, etc . ,  and is unhke them. Send for illustrated � Set Reeds $ri5. prlCe list and specimens; Alents -ranted everywhere. Pianos, *'125 and upwards, sent on �rial. Catalogue 
Manufact��� �<i?le6g,�ra�. f'?d��rO�� 60pYist and free. Address DANIEr� F. BEATTY, Washington, N. J. 

the new Auto·Lithograph, l02 & 104 Duane St., N. Y. I ._TOI-IN R .�HITL EY "-� CO. 
jTha Victor Rock Drill 

WELL BORER AND PROSPEOTOR. 
The Diploma and Prize Medal awarded it at the U Centennial t1 in 1876. Twenty�ix of these 
hand machines ordered iaone day. Dod 

, active Agents can ole 25 per , week. Send for Circulars erma. AddreSs W. WEA YER. ville. !'a. 

[O"IID\E� Dl\(1)(I 'fi'�I:eTlt� AND CLAY RETO RT,S ALL SH�ES. Ii �\,6 1O!U\j 1�IJ",-7BORGNER & 0 BRIEN .� 
2 3 ' !!.E  S T ,  AB O V E  R A C E .  P H I LA D E L P H I A .  

HISTORY AND PARTICULARS OF DR. 
Tanner's Recent 40-day Fast.-By P. H. Vander Weyde, 
M.D. Dr. Vander Weyde was One of the scientific ex
perts and watchers who attended throughout the fast, 
and made the chemical and microscopical examinations 
of the excretions and blood of the patient. The present 
Interesting and valuable paper contains an accountof the 
origin of the trial, and the condition and changes noted in 
the patient-from day to day. The paper is accompanied 
with a table of Physiological Observations showing the 
alteration in Dr. Tanner's weight, at successive periOds 
durin� the fast, his pulse, temperature, respiration, 
quantity of water taken and voided, quantities of urea 
and phosphates engraving of the remarkable changes 
in the form of the r.atient's blood corpuscles, as seen in 
the microscope, WIth many other valuable particulars. 
Contained in 8CfENTIFIC AMERICAN SUPPL1£MENT, No. 
244. Price 10 cents. To be had at this office and from 
all newsdealers. 

HOW TO MAKE CHEAP CONCRETE 
Walls, for Basements of Barns, Stables, Outbuildings, etc. 
Containin,;r plain and practical directions which any in-
�t;i�f:i��a,�

s
g�I;��I��� '1�hE���!�torJ P��.�;����W&: 183. Price 10 cents. To be had at this Office and from 

all newsdealers. 

E LG I N  WATCHES.  All styles, Gold, Silver and Nickel, $6 to ,15O.. 
��'�:Sttore�z:t!i�:u�·toOs.fAJD1R�XA'M��; ICAN WATCH CO., PITTSBURGH, PA. 

WASHINGTON, D. C., Sept I, 1880. 
Notice to Inventors and Manufacturers 

of Gas Goverllors or Regulators. 
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resume the tests of Gas Governors. 
All inventors or manufacturers of these machines, de- , 

siring the same tested, must deposit their sample at the 
office of the Architect of the Capitol, Washington, D. C., 
on or before the first day of October next. 

;By order of the Commission. 

the Frictional and Air Resistances of an Unloaded Steam Engine and its Connected Lines of Shafting in a FactO
R W. :II����r�.:'��·��ae ��i
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p'?we': consumed in overcoming the friction of an unloaded engine,and in overcoming the resistance of the unloaded 

numerous and long lines of shafting with their drums 
and belts. With tables showing (1) the resistance of the 
engine per 8e, at the experimental speeds of piston , the 
main belt being removed from the main drmn and the 
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Jines of shafting per 8e, at dilferent speeds of piston. (4) 
�be horse power expended �n overcomins the resistp,ttce of the engine per 86, and of the shaftmg per se, at 
the dilferent experimental slOeeds of the piston ancHor 
t 'le correcten steam pressures on it. C,onl<a..u.wo. . in 
f; I " "'TIFIC AM1':RlCAN SUPPLEMENT, NO. 23�all' P�lCe 
10 cents, To be had at this office and from llews
uealers. 

European Representat.ives of American Houses. with 
First-class Agents in the principal industrial and agricul
tural centers and cities in Europe. London, 7 Poultry, E. C. Paris. 8 PJace Vend6me. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 

Bookwalter En[ine , 
Compact, Substautial, Econom
ical, and easily managed ; guar
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov
ernor, Pump, etc., at the low 
price of 3 HOESEl POWER . . . . . . . . $240 00 
4� "  . . . .  . . . . . .  2RO 00 6� . . . . . . . . 370 00 
ar- Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
or 110 Liberty �e\&�!e�"o:?c�io. 

C I G A R  B O X  L U M B E R . 
SPECIAL PRICES to all parti es ordering 

2 0 . 0 0 0  FEET 
and upwards. Being Sole lUanufactlll'el's of the cele-

brated perfectly smooth and thoroughly seasoned 
C U T  A N D P R ESS D R I E D  L U M B E R ,  
we can offer to all manufacturers extra inducements in 
line of Cigar Box Cedar Boards and Veneers, Poplar, 
Wg�:S°i�d ����1i�r�ck�n�::C��
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Poplar, is much preferred to imitation Cedar. � Full 
line Foreign and Domestic Woods in Logs, Plan)r, Boards, 
and Veneers. s�]IM�r ��a11't�1 i,d &ri'6.t�:t. 1�6 to �OO I,ewis :"treet, New York. 

JOBBING IN WOOD WORK. 
Goods manufactured at low prices, with fine machinery, 
and the best of work. C. C. SHEPHERD, 

204, 206, 214, and 216 West Houston St. , New York. 
---- -�-�------.-. ---------
W H E AT  Dealers make Money with 

W. T .  S O U LE & CO . , 1 30 
La Salle Street ,  Chicago, 
111. Write for particulars. 

THE 
Eclipse Engine 
Furnishes steam power for all 
Agricultwral purposes, Driving 
Saw Mills, and for every use 
where a first-class and eco
nomical .Engine is required . 
Eleven fii��i�lgf:g b������ 

to No. T, issue of �'��nif;;�:��:��0;if�N'7R, of SCI-
;� for Edi-

STATE RIGHTS, SOUTHERN AND WESTERN ONLY, 
of a money making novelty (two patents), for sale cheap. 

E. ROW, Indiana, Pa. 

E L EVATO R S .  
All kinds of HOisting Machinery a 
specialty. Steam, Hydraulic, and 
Belt Power for Passengers and 
�J::��isti�

o
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30th and Chestnut St., Ph!la, Pa. 

The attention of Architects, Engineers, and Builders 
is called to th'lfTith'ir,'ft'Iti

.u
rif'i�.�),,,:rOUght 

[t is believed tbat, 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 savin¥ insurance and avoiding all risk of inter .. 
rwptim to buslness in consequence of fire. Book of detailed information furnished to Architects, Engineers, 
and Builders, on application . 

B. W. PAYNE & SONS, CORNING, N. Y. 
ES"I".A.ll.x..IB�ED 1840r 

Patent Spark-Arresting En
gines,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eure'Jra Safety pow
ers with Sectional boilers
can't be exploded. All 
with Automatic Cut-Otfs. 
From $ 1 5 0  to $ 2 , 0 0 0 .  

Send for Circular. Stat" 
where you saw this. 

Wood-Working Machinery, 
Such a.s· Woodworth Planing, Tonguing, and Grooving 
'Machines, Daniel's Planers, Richardson's Patent Im-
t[�-S�� ji��h�ne�ai�!t��n ��1\�

i
�1ite����%\��s, ��a Wood-Working Machinery generally. Manufactured by 

Wl'l'HERBY, RUGG & RICHARDSON. 
26 Salisbury Street, Worcester. Mass. 

(Shop formerly occupied by R. BALL & CO.) 

An engine that works w ithou 
Boiler. Always ready to be started 
and

S� l<\l�';��� f(j1)�¥�lnP§7er. 
CONVEN I E I 'WE Burns common Gas and Air. No 

steam. no coal, no ashes, no fires, 

A71l������"",II' �m�:f�6rat��d:��� insurance. 

THE NEW OT'I'O SILE !\ '!' GAS ENGINE. 
R��11,\�f�rz�!lor�

r���n"J";
l
k��;t

t
{,��.:tB'I1t�il':'ciU�W; 

�CH Imllll & CO . ,  3045 Chestnut Street, Phila., Pa. 
H . ",. ;Uauuing &; C o . ,  111 Liberty St. ,  N. Y.,  Agents, 

THE HOLLY SYSTEM FOR HEATING 
cities and villages, under the Holly Patents, is in prac. tical operation in many places. For economy, comfort 
tY!i�e�

v
:ii�reC£tJscgr����\��i� f�r

n
rh���:r off���fi� 

tern. HoJly Steam Combinat'n Co., Lim., Lockport, N.' 
THE STRONG
est, most com
plete, and reliable 
of Eng-ines and Boilers. Special 
sizes, 4 to 40 H. P. 
Others on appll
c a t i o n .  A l s o  

earn 

���.����� 
N O  FAll."lJ R E J N  S I XT E EN YEARS H EAlB &S ISCO;c£N��F���LpS 

1 00TO 35 .000 GALeS P E R  M INUTE CA PACITY 
Heald � rsco &Go,Ba.ldwlnsV I i"l e N.'!. 

EXTRA B A RGAINS. 
Town rights, $10 ; county, $25. Best novelty yet manu. ;��:;�d. If you wanl �. J�'lfM'ilir�ia:t1g�.i�k �:h 

Tile " nu ra-ess " 
Non - Conductor, for Heated Surfaces. 
:iP������ ;�rli���� 
pipes, elbOWS. and valves. Easily ap
plied, efficient, and 
inexpensive. Burgess Steam Pipe Covering 
Co., 20th and Ridge 
Ave., Phlla., Pa. 

6 � " i � Pul ley Blocl,s. 
o g �;! �g  Iron Sheaves. Phos-
'ji:§ 11 d 2'''' phor Bronze Self-
� It; ;m ! � � Lubricating Bush-

� il .; g  g il  ings. P �] N F I E L D  
Z Z I � B L O C K  W O R K S, 

Inside Iron Wrought Pa.tent Iron Sheave Lock Box 99, Lock-
Strapped Block. Iron Block. Steel Roller Bush�d. port, N. Y. 

FOR SECOND-HAND ENGINES, 
Address HARRIS IRON WORKS, Titusville, Pa. 

C A V E A'I'S, C O P Y R I GHTS, L A B E L  
REGI S'I'RATION, E ' · C .  

M�ssrs . MUim & Co. ,  in connection witb the publica
tion of tbt." SCIENTIFIC AMERICAN� continne to examine 
Improvements, and U, act ae Solicitors of Patents for 
Inventor� . 

In this line of busines" they have bad OVER THIRTY 
YEARS' EXPERIENCE ,  and now have unequaled facilities 
fOI the Preparation ·of Patent Drawings, SpeCifications, 
and the Prosecution of Appl ications for Patents in tbe 
United States . Canada , and Foreign Countries. MessrB. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrigbts for Books, Labels, 
Reissues, Assignments, and Reports on Infrii1gement� 
of Patent,. All business intrusted to them )s done 
With special care and promptness, on very moderate 
terms 

We send, free of charge, on application, a llamphlet 
containing furlher information about Pateuts, and bow 
to procure them ; directions concerning Labels , Copy. 
rights, Designs, Pateuts, Appeals, Reissues, Infringe_ 
ments , Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

:F'oreiyn Pa tents.-'Ve also £end ,free of charge, a 
Synopsis O[ Foreig,'i Patent Laws, sbowing the cost and 
method of securing patents in all the principal coun
tries of the world. American inventors sbould bear in 
mind that , as a general rule, auy invention tbat is valu
able to the patentee, in this country is wortb equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadilln. English, German, 
Frencb , and Belgian-will secure to an inventor the ex
elusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of tbe most intelligent 
peop)(' in tbe world. The facilities of business and 
steam communication are such tbat patents can be ob
tained abroad by oar citizens almost as easily aR at 
home. The expeuse to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dIan, $50. 

Copies of Patents.-Persons desiring any patent 
issued from 18.% to November 20, 1866, Clln be supplied 
with official copies at reasonable cost, tbe price de
pendiug upon tbe extent of drawings and length ot 
specifications. 

Any pateut issued since November 20, 1866, at which 
time tbe Patent Office commenced priuting the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issned since 1836 
wili be furnisbed for $1. . 

Wben ordering copies, please to remit for the same 
as above. and state name of patentee, t:tle of inven· 
tion , and date of pateut. 

A pamphlet, containing full directions for obtaining 
United States pateuts, sent free. A bandsomely bound 
Reference Book, gilt edges, contains 140 pagen aud 
many engravings and tables important to every pat. 
entee and mechanic, and is a usef"l handbook of. refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO" 

Publishers SC'IENTIFIC AMERICAN, 
3 7  Pal'k Row, New York. 

BRANCH OFFICE- Corner Of J!' and 7th Streets, 
WaBhingtQn, D. C. 

© 1880 SCIENTIFIC AMERICAN, INC
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In ide Faile, each i nfiie."iion _ .. .  7� cent!' It line. 
tl ack Page, each in�ertion • • •  $1.00 a li n e. (About eight words to a line.) 
E Iqravings may head advertisements at the same rate ' 

per line, by measurement, as the letter press. Adver
tisements must be received at publication office as em'ly 
as Thursday morninq to appear in next issue. 

tr" The publishers of this paper guarantee to adver
tisers a circulation of not less than 50,000 copies every weekly issue . 

NEW YORK UELTING AND PACKINH , ----------�-�--.-- � 

I F C> �  T�E :BEST 1 =  
1'l Belting, considering both quality and price, as I � = proved by all users of the largest and heaviest I � 
e. ��l�� I\�t \�e 

t
g�untry, send for particulars and I � I 

31 & 3S P AitK-ItOW,-NEW-YORK-' �d 

Live Foxes Wanted. 
Address, stating price, F. M. WHEELER, Montclalr:N. J. 

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTlY BALANCED 

IS SIMPl.ER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. R OOTS, Manurr�, 

CONNERSV I L L E ,  IND. 

S. S. TOWNSEND, Gen. Agt., ) � 8��t���::t�t • • } NEW WM. COOKE. SelJlng Agt, 6 Cortlandt Street. YORK. 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, 

.-SEN D FOR PRICED CATAl.OGUE. 

Mi l l  Stones and Corn M i l l s .  
Ch%�::"��k��;r J1i?�fgi'isiv�r:;a-M:e��������, �� Gearing specially adapted to Flour Mills .  "end for catalogue. 

J. '1'. NOYE & 80�S.. Uuffillo, �. Y. 

BIBB'S 
CB1tLTlJ38iiE1 

FIRE-PLACE HEATERS 
To warm upper and lower room>;, 

The handsomest, most economical 
Coal Stoves in the world. 
B. C. B I B B '" SON 

Foundry O�{> and Salesrooms, 
89 and 41 Light Street, 

Baltimore, Mel. 
JdARBLEIZE1\ SLATE MANTELS. f1:jSend. /or Oirculars. 

HARTFO R D  
STEAM B O I L E R  

Inspeotion & Insuranoe 
COMPANY.  

W .  B .  FiANKLIN ,V.  Pres' t .  J .  M .  ALLEN, Pres' t .  

J. B .  PIE RCE,  See 'y.  

T H E  No. 3 

Eureka Band Saw 
has advant"lles over any other manu-
�tc;,ta'[e�d lJu�'l!'ig.la';{is� apor;sPffI"a�� 
ers and Upright Shaping and �ariety 
Moulding Machines, and a large variety of Wood Working Machinery. 
For particulars, address 

FRANK & CO.,  
Buffalo, N. Y. 

N OTICE TO ARCHITECTS. 
DESIGNS TO BE ADDRESSED TO THE CHAIR

man of the Building Committee of the New Orleans 
Cotton Exchange, for a BIDLDING, suitable to the pur
poses of said association, will be received {on or before 
noon of FRIDAY, October 1, 1880. PIans of the Iilrounds and other necessary details may be had on applIcation at the office of the Superintendent g��h:&, 

�C:'g'
r
'i�a�; ���dci\li':;":.ing him to care of lock 

d::'�� :;I't��':. ��s�;:p'l�g��F���e:i:ls :n'J'ft';, ��gpg��d 
material of construction, under seal, and a sealed letter. 
giving address of the author, the name of the party g�'i.1ra'f,��� ��tN� 3'?:c� �rJ':.ar on the drawings or to 

Perspectives will not lbe received, and all drawings 
must be in line at a scale of one-sixteenth of an Inch for 
thl fu��� �l::: :n� g�ep�\�h��:�'h�h�l'i!:v:��p�ed, the 
committee reserving the right to reject any and all 
drawings. 'rhe design accepted to be the property of the New Orleans Cotton Exchangl

. SCHREIBER, 
Acting Chairman of Committee on Building. 

H. G. HESTER, Secretary. 

B L O W E R .  
DY.�AMO·EIJECl'RlC MACHINE; No. 1.  (FORCED BLAST.) 

C A N ))LE POWER, 2,000. HORSE PO WER, 1 1·2. 
P R I C E  $ 2 0 0 ,  W I T H  C O U N T E R S H A F T  LA M P ,  $50. 

FULLER ELECTRICAL CO., 33 Nassau St. ,  New York. -----------------------------------------------------------
W M .  A. HARR IS. 

PROVIDENCE, R. I .  ( P A R K  STREET), Six minutes walk 'Vest from station . 
Original and Only buiMer of the 

HARln�-CORLlSS ENGINE 
With H arris' l·atented Im provements, frolll 10 to 1 , 000 H. P. 

Pictet Artific ial Ice Co . ,  Limited ,  
P .  o .  Box 3083. 1 42 GI'eenwich St., New York. Guaranteed to be the most ejfU;ient and economical of an existing Ice and Cold Air Machines. 

Address JOHN A .  ROEBLING'S SONS Manufactur
er�\ Trenton, N. J . ,  or 117 Liberty "treet, New York . 

\v heels and Rope for conveytng power long distances .  Send for circular. 

Wo'rkin y lllodeis �r'iI�rE;rrimental.r����ilN�'r'i��i 8!.:r�ogt.���� to 

- . . . - - Sl:REWPRESSE;.�------STILES & PARKER PRESS CO., .\llddIetown, Ct. 

WOO l) S(' LE SHOES. The cheapest, most durable, 
warm. good looking, and tho
roughly waterproof shoe. Par
ticularly adapted to Brewers, 
Miners, and a l l  classes of labor
ers . Send stamp for circular 
and price list. 
C H A S .  W. COPEJ.AND, 122 SUmmer St. , Boston, Mass. 

BUY NO BOOTS OR SHOES Unless the soles are protected from wear by Goodrrich's 
Bessemer Steel RVlJets. Guwrrmteed to outwem' any otlwr 
sole. A II dealers sell these boots. Taps by mail for 50 
centi'/'b��g'8tRr0Fr�ffia8g!?c"���tg�[�.����sr;,����s. _ The Asbestos Packing Co. , $ 7 7 7 A YEAR and expenses to agents. Outfit Free" ·  JlIinel's and lIIannfacturel's of Asbestos, Address P. O. VI CKERY, Augnsta. Maine. 

-----------�-- :B C> S T C> N', :LV.[ .A.  S S . ,  "COLUM BIA BICI' CLE . OFFER FOR SALE : 
A practical road machine. Indorsed I PA'rIi;N'l'EJ) A S HES'l'OS ROPE PACKING, by the medical profession as the most ., " ' LOOSE " 
healthful of outdoor sports. bend 3 " , . IOUUNAI " 
����sffsr���

r
i�lyafn

e
fg:�i����,;itlA "  H WICK J "  cepts for catalo;;ue and copy of The " . .  Ml I.L UOA ltD BtCt'C!l��';':�'PE ttl' F ' G C O., " " S H EATHING PAPER, - 89 Summer Street. Boston, Mass. " " FLOO RING FELT. --- �- -�-- - - " CLOTH. Pyrometers.  b��ns�h�;;,�n!la�tet�pe�� 

Boiler Flues. Superheated Steam, Oil 8tills, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 

149 ¥roadway, N, Y. 

THE MACKINNON PEN OR FLUID PENCIL. 

M AC H I N I STS '  T O O L S .  
NEW AND IMPROVED PATTERNS. Send for new Illustrated catalogue. 

Lathes,  Planers , Drills ,  &c. 
Nlnv HAVEN lU A N IJ FAC'.' U U I N G  co., 

-'l e w J l aven, C onn. 

Tools, 
En�lne L athes. Planers, Drills, & c .  

DAVlD W. POND ,  Worcester, Mass. 
PRE V E N T  S L IPPING.  T� 
handsomest, as well as the safest 
Carriage Step made. Forgedfrom best 

and formed with a sunken panel, 
is secured a plating of richly 

moulded rubber. Durability war
ranted. Send for illustr;::tted circular. 
Ilubber Step liI'l', Co. ,  13oatou, 1oIa1 •• 

,f����b������:I�� ig� Ifsti'1�s:his new 

ON Ora. STA R K E Y  8< P A L E N ,  
• 1 1 09 and 1 1 1 1  Clrard St., Philadelphia, Pa. 

SPARE TH.; CROTON AND SAVE THE COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y., 
wbocontrol the patentforGreen'sAmerican Driven Well. 

SHEPA ltD'S CEI.EUltA'I'E)) 
$�O Screw Cutt i n g  Fo o t  Il a t h e ,  
Foot and Power Lathes, Drill Presses, 
�«f.t�����;�,a6h���S����d�:I:,sT��� 
�art!\�g�eO

g�f ��lWt�rsfo;t��:e��s 
fg� artisans. 

H. I .. S H E I'ARJ) &; CO., 
331, 333, 335. & 337 West Front Street, 

Ci llcinllnti, O h io. --�������--------------

ERICSSO N 'S  N EW M OTO R .  
E R I CSS O N ' S  Now Caloric PnIDnill[ En[illO, 

FOR 
D WELLINGS AND CO UNTR Y SEATS. 

'X'� N::EVV 

P U  L S O M ET E R  
Is Dlore econoDlical in points 
of orig inal cos�, expense for 
J.·epairs and J.·unning' expen_ 
ses than any other SteRID. 
Puritp i n  the WoI'l d .  

Simple andc0mp-act, with no machin ... 
ery whatever to oil, or get OU t of order, 
it stands Itt the head of all means 
of elevating water or other 
liquids by steam. It needs 
no skilled labor to look ofter it. 

Send for book gi ving full 
description, reduced prices 
and many letters of com· 
mendation from I e a d i n  g 
manufacturers and others 
throughout the country who 
using them 

PULSOMETER STEAM PUMP Co., 
Sole Ownet"8 of Hall's Patents in the U .  S • •  

131,515 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;,. 

OF THE ' 

$ deutinr "mtdntu 
FOR 1 8 80. 

The 1I10st Popular Sdentifie Paper in the World. 
VOLUME XLIII. l'I' E W  SERIES. 

Only $3.20 a Year, including postage. Weekly. 
;')2 Nnlllbel's R Year. 

'1'llis widely circulated and splendidly illustrated 
paper is published weekly. Every number contains slx
�een pages ot useful information, and a large number of 
original engravings of new inventions and diBcoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in J,lechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture. HortIculture, Natural History, etc. 

All Classes of Rea,/ers find in THE SCIENTIFIC 
AMERICAN a popular resurme of the best SCientific in .. 
formation of the day ; and It Is the aim of the publishers 
to present it in an attractive form, avoiding- as much as 
possible abstruse termB. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It :s promotive of knowledge and progress In 
every community where it circulates. 

Terms of SubscriPtion .-One copy of THE SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers ...... 
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of thl'ee (lollars and t"'enty 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Cl ubs.-Oll e  extra COpy of THE SCIJl)NTIFIC AMERICAN will be supplied gratis .for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIE�TIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLFOlIlENT will be sent 
for one year, postage prepaid. to any subscriber in the 
United States or Canada, on reoeipt of seven dollars by 
the publishers. 

Simplest, cheapest. a..,d most economical pumping engine 
---�--- for domestic purposes. Any servant !rtrl can operate. 52 Gold, Crystal. Lace. Perfumed and Chromo Cards, Absolutely safe. Send for circulars and price lists. 

T E L  E e R A P H ���d��i�!ralo���?lies. 
c. E. J ONES & U R O . ,  CINCINNA'l'l. O. 

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

name In Gold &Jet l0c.Clinton Bros.ClintonvUle,Ct: DELAMATER IRON WORKS WANTED AGENTS c. H. DELAMATER & CO., Proprietors, 
RAIL R OAD DEPOTS IRON BUILDINGS WHARF S H E D S  

, • No. 10 Cortlandt Street, New York , N. Y. We want agents to sell the world renowned Wilson Os. 
���t� iJ1WKWs (��WD;bDm��Tl3) ��tJ2� �68��� 

WALTER C. 8ERGIUS B<CO - GLASGOW- S C O TLAND. 
ctlJ.a.ting Shuttle Sewing MncltineM In unoccupied 
territory, �o whom we are prepared to ofter extraordinary 
inducements whereby from one to six thousand dollars 
a y� be made. There never was a better time to en_In the sale of sewing machines, as all the machines 
made In tl:le-Jl1I!'t twenty years are weari� out, and must 
�{l���E��M:���Mnr�8: ,

pgHI�J�'8'&,�l��Ss 

WILEY & RUSSELL M'F'G COMPANY, 

E M E R Y W H E E LS and  C R I N D I N e M AC H I N ES. 
� . THE TANITE ��� Stroudsburg, Monroe 

CO.,  
Oounty, Pa. 

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. 
Liverpool, Eug., 42 The Temple, Dale 

St. 
SvdneY, N. !O;. W., 11 Pitt St. 
New Vorl<, 14 Dey Street. 
Philadelpllia , l1 North Sixth Street. 
Chicago, 152 and 154 Lake St. 

�t. Louis. 209 North .Third St. 
St, L o u i s. 811 to 819 North Second St. 
Ci n ci n n ati . 212 West Second St. 
Indianapolis, Corner Maryland and 

Delaware Sts. 
Louisville, 427 West Main St. 
New Orleans, 26 Union St. 
San Franci�co, 2 and 4 California St. 

M U N N  &, CO . , 
37 Park R ow, N ew York. 

To }'oreign SUbsCI'ibel's.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from N ewYork, with regularity, to subscrib
erg in Great Britain, India. Australia, and all other 
British colonies ;  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 SCIENTIFIC AMERICAN, 1 year ; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPI,EMENT for 1 

, year. This includes postage, which we pay. Remit bl 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 

THE " Scientific American " is printed WIth CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lombard Sts., Philadelphia, and 50 Gold St. New York. 
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