
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. X XXIX.-No. 16'·1 [NEW SERIES.J . NEW YORK, OCTOBER 19, 1878. 

\ \ i 
\ 
\ l � ._-- --_ •••• ! •• 

THE SCIENCE OF THE HORSE'S IIOTIONS.-[See page 241]. 

['3.20 per Annnm. [POSTAGE PREPAID.] 

© 1878 SCIENTIFIC AMERICAN, INC.



Ititntifit �mttitln. 
ESTABLISHED 1845. 

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

NO. 37 PARK ROW, NEW YORK. 

o. D. MUNN. A. E. BEACH. 

TERInS FOR THE SCIENTIFIC AInERICAN. 
One copy, one year, postage Included .................................. S3 20 
One copy, six months, posta,o:e Included .............................. 1 80 

Clubs.-one extra copy of THE SCIENTIFIC AMERICAN will be supplied 
gratis for every club of live subscribers at 13.20 each; additional copies at 
same proportionate rate. Posta,o:e prepaId. 

nrSlngle copies of any desIred number of the SUPPLEMENT sent to one 
address on receipt of 10 cents. 

Remit by postal order. Address 
MUN N & CO., 31 Park Row, New York. 

The Sclentlftc AlDerican SupplelDent 

Is a dlstinot paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
Is Issued weekly; every number contains 16 octavo pages, with handsome 
cover. uniform In size with SCIENTIFIC AMERICAN. Terms of subSCriptIon 
for SUPPLElIfF.NT, $5.00 a year, postage paId, to subscribers. Single copies 
10 cents. Sold by all news deaJp.rs throUJ{hout the country. 

Combined Rntes. -The 8C1E,"TIl"TC AMERICAN and 8UPPLElIIF.NT 
will be sent for one year. postage free. on receipt of seven IWlIars. Both 
papers to one address or dlll'erent addresses. as desired. 

The safest way to remit Is by draft, postal order, or registered letter. 
Addre.s MUNN & CO., 31 Park Row. N. Y. 

Selentlftc AlDerlcan Export Edition. 

od1'��,���:JI���eA::=:�gth� Eifg� ,{li,���� �:ta\�7'i..gg�t se�"eng��rr� large quarto pages. I,.ofusely Illustrated. embracing: (1.) Most of the plates and ':ties of the four preceding weekly I.sues of the l:'CI>'XTIFIC ����!t':;i.'tr�����gl:'n"a��f:����"l[��g�;:.!;:.�':1:' ��ffe�r��o:�u�:.� 'I'erms for Export Edition, $5.00 8 year, sent prepaid to any part of the world, "Ingle copies 50 cents. ur Manufacturers and others who desire to secure foreign trade may have large. IlDd handsom ely displayed announcements published In this edition at a very moderate cost. The SClEXTIFIC AM.:lIICAN Export Edition hIlS a large guaranteed circu-���? :hnl!k:'lt'::�,
eR'� t'��i�s throughout the world. Addresa M UNN & 

VOL. XXXIX., No. 1 6. [NEW SERm!!!.] Thzlrty-third Year. 

NEW YORK, SATURDAY, OCT OBER 19, 1878. 

Content •• 

J citutifit !mtricau. [OCTOBER 19, 1878. 
IKPROVEKENTS IN SUGAR KAXlNG WANTED. clothes badl y  s corched. Th e force of the explos ion was ,  

A s hort time since the attention of inventors was called howevll r, exp ended through the open door, and no further 
by us to a pr ize of 1 00,000 francs ($20,000) off ered by t he au- dama ge r esulted. 
thorities of Guadeloupe for a process that would obtain A week after this occurren ce, on another occasion of the 
fourteen per cent of sugar from ca nes .  Through the kind- clogging o f  t he bolters, the intelligent f oreman of the fac
ness of U. S. C onsul C harles Bart le tt, Point It Pi tre, G ua- tory entered the room with the lantern, with two of the 
deloup e, we are able to add a few important particulars .  workmen, and repeated the int eresting performance of ex-

In reply to a communicat ion from Mr. Ba rtlett relat ive to posing the naked light, with disa strous res ults; the exp los ion 
an improved Americ an cane mill, which would inc rea se the shook from the beams and ra fters of the b uildings the long 
yield of juice from 20 t o  30 per cent above the mills in use accumulation of dr y fertilizer dust, which was at once ig
on th e isla nd, the administration replied that improvements nited by the burning gas, an d the who le building was in 
of that s ort were not what the C ouncil had in view w hen s ta ntly fi lled with tl ame and burn ed to the ground. 
the premium wa s offered. What is ca lled for is a process From this it is ev ident tha t the dry dust of a nimal as 
of treating the juice which sha ll bring the yield of s uga r up we ll as tha t of vegetable matter will ta ke fi re an d genera te 
to 14 per cent. All the expenses of transit, fitting up of the ga s with explosive rapidity, provided the necessary con di 

a ppa ra tus on the isla nd, and others connected with the ex- tions are presented, tha t is, s uffi cien t and intim ate mixture 
periments are to be borne by the inventor, t he colony pro- with air, and the temperat ure of a burning lamp . In t his 
viding only for the expenses of a s pecia l c ommis sion t o, case the conditions were comp lica ted by the presen ce of 
ma ke the requisite tests .  I s team and ammoniacal gases, which, however. contra ry to 

The prize is worth try ing for in i ts elf: yet it would be I what would have b een p redi cated of them, apparcntly ex
sma ll comp ared with the total profit the success ful inventor· cited no preventive intl uen ce. 
would reap from hi s patents in C uba and elsewhere, pa rtic- 4 I ••• 
ularly our own land. The s ugar industry of this country A SECOND lIATTlIEW VASSAR. 

is compa ratively undeveloped; and there is no rea son why Two y ears ago, Mr. J. C .  Jacobsen, a wea lthy brewer in 
we should not supply ourselv es with this necessa ry comm od- the neighborhood of C openhagen, Denmark. se t a side the 
ity . • .  Tlfe notion that cane sugar can be p rofitably produced sum of a million Da nish crowns-$275,OOO- for the support 
only in hot and-u nhealthy regions !l eemB to be a mistake. of a lab oratory for scientific r esearch. The mone y is ve sted 
According to an offi ci al report from our consul at Hamilton, in the hands of five persons, nominated by the Da nish Roya l  
Ca nada, an Ohio ma n lias raised t his se ason, on a f arm n ear Aca demy of Sciences .  Pa rt of the annua l  r evenue is to 
that city, five acres of suga r ca ne, w hich has been pro- be expended in keeping u p  t he s plendid labo ru tories attached 
nounced e qual to a ny ever grown in t he Southern States . to the brewery and devoted to che mica l  and physiological 
The can e  attained a height of thirteen feet, and yielded an researches, with a vi ew to establis hin g as complete a s cien ti
ab unda nt saccharine produ ct. It is beli eved t hat the culti- fic ba sis as possible for the great industries of brewing and 
va tion of s ugar cane will soon become an e xtensive industry malting; the rest, after the death of the donor and his wife, 
in tha t region ; a nd if s ucces sful there, it s hould succeed in will be exp ended in the advancem ent of the various na tural 
ma ny parts of the States, away from t he m ias mati c  va lley sciences-mathema tics, philos ophy, his tor y, and philolog y. 
of the lower Missis sippi. The laboratory is fitted up in the most liberal manner, and 

The experimen ts in s uga r making from cornstal ks and a lready excellent work has been done in it. The fi rs t  rt;p ort 
s orghum, which Dr. C ollier of the D epartment of Agricul- of such work has just been publis hed in C openhagen ,  and 
t ure ha s b een ca rrying on in Was hington, are worth noting contains papers on the f ollowing s ubjects: co On the rotatory 
in this connec tion. The aggrega te weight of the cornsta lks power which beer wort exercis es on p olarized light, and on 
use d  was 11,2371 bs., and the w eig ht of sorghum 13,9581 bs. it s variations during fermenta tion," "Es timation of ex tract," 
Th e w eight of the juice from the cornsta lks wa!l 2, 773I bs ., and" Estimation of alcohol in beer," by M. J. Kje lda hl; 

(Illustrated articles are marked with an asterisk.) and from the s orghum 4,963 lbs. The spec ific gra vity of the "Resear ches on s ome fa ctors which aff ect the propagation 
Ant.whlte,destru�tlveAmerlcan 2411 Hard time., some be.ne1lts ot .... 248 co rn sta lk J'uice was 10' 54 ; that of the sorghum ju ice 1 0' 58. of the low yea� t  of &ceharomyes ceret'isia;" .. On the intl u· Astronomical notes ... . . . . . . . ... . 24b Hats, t:loves, etc,,t JlOlfiOnOU9 • • • • •  240 I i1:I���dnrls�:�!�� s.: .:::: '.::: .:: � {��':�tfo';:� t�:w.���.� I�����': ill T he percenta ge of juice in t he cornsta lks a s  they came from ence w hich the introduction of atmospheric air into ferment
ft��y��lm�),"c"klt���� .�� .::::::: � }����Ig�:i:::���������:::::: �� I the field was 24·68; t he percentag e of t he sorghum,35·56. ing w ort ex ercis es on fermentation ;" and" R es ea rches 00 
Castor 011 plant.... .. .......... 247 Marble . ...... . ... . ... . ..... . . ... . ... 2��1 Thus 2,5711 bs .  of cornstalk juice yielded 382 Ibs. of sim p, the influence of temperature in the production of ca rbonIc Cat-tall down ... . . . .. . ...... .... . . . 247 Microphone, how to make' [91 . • •  250 . " Chrysollne on cotton . . . .. .. .... ... 245 Mustache. artificial [52J. . .. .... .. . 251 and 4 , 355 I bs .  of s orghum yIelded 66 0 lbs. of SI rup. ThIS acid on barley germina ting in darkness," by M. R. Pedersen. Clock, illumInated. cheap ... ... .. 245 Numismatics [50] ... . ... .. . . ..... . 251 • • 75 f . . I f Th '11 F th f th . t' f I b Cotton. ,\merlcau, at ParIs . . . .. . 246 Pauper tribe ........... ......... . 2'1 S Irup contam s per cent 0 I ts welg I t  0 su ga r. e ml rom e nature 0 el r  occupa I On our s ucces s  u rew-Curiosities of Am, export trade. 249 Perpetual motion [8], • . • . . . . . . • • . • 350 d . h '  . d' ff dI ll d t b . t t d" ' f  t Drawlngs,to telegraph [32] • • • . • •  251 Petermann.AugusfIJ.,Dr .. Ph.D.243 use m t ese expenm ents was a n  m 1 erent one, an ti e ers are compe e 0 ecome m er es e m S CIence, 1 no ae -Dynamometer [7] ... .. , . . . • . • • • . •  250 Phosphorus a cure for sciatica ... 247 h • I I  t l k  B tt I t  I d  h t II • t' fi At t '  th • d f Dyspepsia, remcay for [28] . • • • . . •  250 Plaster casts, to take [3]. . • . . • . . •  250 sorg um was m s ma s a s .  e er resu s wou a ve ua y sCl en 1 c. every s age lD e v an e  proces ses 0 
�;ducatlon, Improv�d ....... . 241 Porcupine, prehensile tailed· .... 247 been reached h a' d the s talks been la rger . D r. Colll' er sa ys beer making a high order of chemical knowle dge is va lua ble, En«ln�, lire, .team . . . . . . . .. . . . . .. 246 Pu�ps, vacuum [U] • . • • • • • • • . . • . • • 250 ��pf��f�';.�: .:;��':t�r��l:: : ::::::: m ��!:�\:'o�iJ:.��I ';;i,j,joive·[if:::: iU he is satisfi ed tha t  there is not a f armer in the country who indeed almost indis pens able; and with every year 's advance, 
�:�':!.�'lilg:�:·]iibo·r.:s,;viiig:· � �g:a�.w8e�.����:�:t'jon·of":.::::: � ca nnot rely upon results 5 0  per cent greater t han he has s e- s cientific br ewing becomes more and more essentia l  to suc-
F!lIng. a wrinkle In·.... . . . .. 245 �pectroscope In solar work· .. .... 242 cur ed, with a better mill. cess. Properly conducted the business is v ery profitabl e; Fish culture In New york .. . . ... 247 SpIders, bed-bug .................. 2« Flux. �ood, composi�lon of [47] . •  2;;1 Steel. preparing [12] . • • • • . . • . . . . . • 250 Since the cultivation o f  beets for s ugar w as begun, the a nd so commerce, the iron tra de, and other paying indus -Gas. e ect ofl on co. ton goods .. 2.J5 Sugar making . .. . , . .... . ...... ' 240 
�':.i'��i:'Y:p����8.�����:·::::: � Vassar, Matthew, a .econd ....... 240 p ercentage of suga r in the root has been more tha n  d oubled. tries have furn ished the means for many munitl cent gifts to . 

L ike care i n  the getting and perfecting of the m or e  ha rdy s cience and education. We may reasonably ex pect that there 

TABLE OF CONTENTS OF 
THE SCIENTmC AlIERICAN SUPPLElIENT 

No. 14:6. 
For the Week endlna OcCober 19, 1818. 

I. ARCHITECTURE AND BUILDING .-Recent Dlscoverfes at f't. Paul's Cathedral. ],ondon. The remains of the old Cbapter House and Cloisters excavated. 3 Illustratlons.-Dlreotlons for Concrete for Damp }4·oundaUons. etc. 

UI. TECIINOLOGY,- Prlntlng Surfaces and Plotures by Photography. 
�.rcTnHOpAf.�r.,�p1;�' i!'�gine<;'��I0H'J'�r.rI?J�n5ro���r ��t�r:s eOf J�"t; Ing,�ntinuous Press for Woolen Clore. 1 IIg.-Pneumatlc l'1ofstlng In Mines. 

IV. CHEMl!>TRY A ND METALLURGY.-The Artillclal Production of Soda, and the Mannfaoture of Steel. Inaugural address of the President to the French AssociatIon for the Advancement of Science. Le-
��':,"i'ii:��I��e o�lsA��b�fl:M ��r;::�gnpr�ce'!,:-t}��I�I�'l:'litg ��'ie�� How the Leblanc prucessls connected with the produotlon of sulphuric acId from pyrites. Leblanc's Invention In soap manufaoture. How 
���c�:!"la.':,?i�rg�e�':n�gl�el�"ed f:v':.:t'l�,:��u::!:�me��t�:;; '1r�� s�J'��Ig!IS�����t'!�i�j" News Notices. Milk of the Cow Tree. 
}';����!&��·lnN�-:r.J''1l'\:��s ��:;"�ll'on��IYl�il':dri'�,!��h�"rs:n��� Cliemlca] Action. Boiling of solids. (1urlou8 experfinent with Pall .... dium. Formation of new bodies. 
e:'fg�Po"A)� ���':ii:]'i��h�:'�·ac:Jti<:IAe�t:ii\I���ent�a"f�[:g: ously Inllammllble bodies. spontaneously explosive bodlc., nodles 
���g�"cte�Ic'!l'���ilU:�?'�:' :,x���":m!?itl��r:;r�t;'3roJ:JtIg:��� 0\1 of bitter almonds. potassIc cyanld '. potassic ferrocyanlde. oXYllen, hydrogen. Cautions 10 the manipulatIons of potassic nitrate, purple of cassius, phosphorus, Phosr,hOriC acid. etc., IodIne, colored llres.fer·· ��:���i �.;tl.�� "6�.!'t� �::'dU�� atttte �J!'��lvesltrg�������::. ration of tungstlc acId. New double compound of R�amld. Reduc-tiO::' ����� f":!Uor: gg��:!d b:'i�'::&��� gF nl':I�����':' Wixln.-Produotlon of Cold.-Preparatlon of the Oxychloride of Car-
��rPhu�t,!ctcY��"!''k�maO:l���;;;;�fc���ft;�''1>����CA'lbl:�tl� tute for whIte leadlkld ztncwhlte. By Dr. T. L. PHIPSO:<", F.C.S. 

V. NATURAL mSTORY, GEOGRAPHY. AND ARCH.iEOLOGY.-The .. Stone Age " of To-Day. Thirteen ligures of Saws, Arrowheads, and Axes. Circulation of Ocean Waters. Address before the British Assoclatlon by Sir C . S. WYVILLE THOMPSON, F. R.S. Depth of the sea and nature of modern depOsIts. Deposits of the shells of foraminifera. Deposits of land detritus. Remains of extinot IIsh discovered at Brest depths. Meteorlclron and nickel found In the se&.-The Locust PlagUe In";::\�i::f'�i.-us. Its geQlll"llph , climate. caltnraI producta. and Inhabitants. Its hlstoryfi'om tire settlingb;t:;'ep�nlcians. The 
r::�d��t�r. �l':"rc:aU.r'':�':.':i stgg�:t:l�sC�¥r:�irie olt �k\':,!f.:::' with 2 illustrations. -The City <>f Melbourne, AustralIa, wIth llllustratlon. 

Proceedings of the Brltlsh AssocIatIon. Abstraots of papers. Capscltyot crania. Left-handedness. An equatorial mountln� for a three 
fg�t������ne�: s��g�!::::'';...�rli:fC!Cd�'!f��f 1I..:!:'f��gU:h a thin septum: -!I'IIItarI1latnatttmat names: TIre microphone. PlatlDum pictures. 

PrIce 10 cents. For sale by all newsdealers. 

varieties of su ga r cane might v ery largely increas e the s ac- will be among our wealthy brewers not a few who will em
cha rine product, s o  that our cooler a nd more hea lthy cli- ula te Mr. V ass ar and Mr. Ja cobs en, and build lasting m onu
m ates might easily compete with the best suga r  countries of ments to t hei r honor by the endowment of inst itutions for 
the tropics. And it is quite possible tha t  w ith a va stly in- the advancement and diff usion of knowledge. T here are 
creas ed product of sweet corn for s ummer u se and for can- severa l  fiel ds of s cien tific resea rch the cultivation of whi ch 
nin g, there might be developed an even more profita ble might be greatly helped by the establis hment of working lao 
suga r  product from the s ta lks .  In this wa y two valuable bo ratories afte r the Danish model; and we h ave several mil
crops could be reaped from the s ame ground, at one t ime, liona ire brewers who might provide them ha ndsomely out 
with a very s light increa se of labor. The corn lea ve s would of a single y ear's profits .  As a class the brewers are nota
have no s mall va lue also for fodder, and possibly the pres sed bly freehearted and generous in regard to public im prove
sta lks would yield a fa ir revenue f or fib er. ments and the like. They owe much to prac tical science, 

The field for improvement in this direction i s  not only and, we are confident, w ill s oon er or la ter m ake many prais e
wide, but extremely promis ing. Our fa rmers, mill -makers, w orthy acknowledgm ents of the debt. 
and chemis ts w ill do well to work it. 4 I. I • 

.. •• � • POISONOUS HATS, GLOVES, STOClXlNGS, .ABD CLOTlIING. 

DUST EXPLOSIONS. It is not long s ince sev eral ca ses of ars enical poison ing 
Apropos t o  the discuss ion concernin g  flour m ill ex plo- were tra ced to th e w earing of scarlet and blue s tockings .  

s ions we are informed tha t  the burnin g  of the large fertiliz er Next ca me a s omewhat remarkab le case in which t he mis
ma nufact ory in the tow n  of La ke, near the C hica go Stock chief was traced to a high ly color ed hat lining. More re
Y ards, in January, 1874, w as due to a like cause, that is, the cently En glis h a nd German paper s, medical and other, ha ve 
ignition and explosion of fine dust. ca lled attention t o  dangerous gloves . In the L ondon Times 

The building was of w ood, o ne s tory , 75 x 100 feet, with a writer describes the poisonous effect of a pair of the fas h
a wooden addition about 20 feet s qua re. In the ma in build- ionable" bronz e g reen" silk gloves, when worn by a m em
in g the fertil izer w as manufa ctur ed fr om the blood an d tank ber of his family. After wearing tb em a day or two th e pa

s tuff received fr om the neighborin g  packing houses; mixed tient w as attacked with a peculiar blistering and s welling of 
together they were fed in to a lon g  revolv ing cy linder of both hands. which increased to such an extent that for three 
iron, t hrough which flame constantly pa ssed, and were de- weeks s he was compelled to carry her hands in a sling , su f
l ivered as a fe rtilizer containing from 15 to 18 per cent mois- ferin g acute pain, and being, of cours e, unable either to f eed 
ture. T he fertilizer was then fed into a pulverizer, which or dr ess hers elf. Inquiries among the. w riter' s  friends dis
reduce d  it to a fine powder, and blew it through a lo ng tin covered three other la dies s imilarly a:ftl ict ed. 
pipe ( in to which hot air from a heater was also admitted) A German medica l  journa l  reports a cas e  of s erious pois
i nt o  cylindrica l  s ieves or bolters of different grades , which onin g  by a p ai r  of navy blue kids. Dress goods of woolen, 
termina ted the pi pe and which were locat ed in the �O foot s ilk, a nd cotton hav e  been found to contain ars enic in 
square building. After the mat erial had pass ed t hrough the da ngerous quantities; so als o g entlemen's underclothing, 
bolters it contained but f rom 6 to 8 p er cent of mois ture. s ocks, ha t lin ings ,  an d the l ini ngs of boots an d s hoes .  Pro
The bol ti ng room always contained hot air, hot s team, s ome fess or Nichols ,  of th�' Massachus etts Insti tut e of Technolo
ammoniacal gases, and the fine floati ng dust of animal mat- gy, reports the exam:ination of a la dy's dress which con
ter. tained eight grains of a rsenic to the s quar e  foo t. I n  Troy, 

Ab out a week before the des trn ction of the w orks one of N. Y . ,  lately, the death of a chi ld was attri buted to ars enic 
the workmen enter ed the room, with a lantern, t o  clean t he s ucked fr om a vai l  which had bee n throw n  over t he child' s  
bolters; as the dus t  s oon settled on t he lantern glass and crib to keep off flies .  
obs cured the light he opened it t o  take the lamp out tha t At this ra te it will soon bec om e necess ary to t es t  for ar
he might see be tter; a n  iD!'1 tanta neou s  explosion followe d, senic aU goods pur chas ed before ventur ing to wear the m; or 
and h� was thrown down,. and, his hair,. face, ha nds, Il ng, else t� e l ab el-" warranted to c onta in no poisonous dy e ".,... 
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will have to be adoptcd by all honest and reliable makers. failed to spread there. The -value of sucb sanitary care was 
Hitherto, we believe, the retail dealer has not been held le- particularly tested in 1873, wben tbe disease was very fatal 
gaIly responsible for damage done in tbis way. We do not in Mempbis, Shreveport, and in Texas. Tbe healthfulness 
know that he can be-except on tbe cbarge of dispensing of tbe city this summer is attributed more to its perfect sani
poisons without a license. Evidently, however, something tary condition tban to tbe quarantine that bas been main
should be done to put a stop to the rapidly increasing evil. tained against infected ports. It is now eleven years since 
If the obnoxious tints cannot be secured safely as well as the fever was epidemic in Galveston, and the citizens believe 
cheaply, then they ought to be prohibited, and another pro· that with prope� attention to �n.itary precauti�ns they need 
cess of dyeing made imperative. Our young chemists will never suffer agam as they did m 18�7. III; view of these 
find a fruitful field for the exercise of their inventive pow- i facts a contemporary remarks that It "wIll probably be 
ers in the production of the needed dyes. found, when the history of the present epidemic in the South 

is written, that in every city which has suffered the soil had .. , • I - • od ' d d f th d' been prepared for the mtr uctl On an sprea 0 e Isease 
THE PAUPER TRIBE. by the neglect to observe sanitary rules. The yellow fever 

The difference between poverty and pauperism, though would certainly lose many of its terrors if every Southern 
wide as the world, is too often overlooked. The best of city was kept as clean as Galveston." 
men may become poor; may honorably reach the point of Setting aside the terrible cost of the present epidemic in 
actual destitution; indeed, it has not unfrequently happened suffering and death, because it is incalculable, the computa
that the world's best benefactors have experienced ex- ble cost in direct contributions, and indirectly through ilie 
treme poverty, sometimes by resolutely pursuing the course cessation of Soutbern industry and the derangement of which has ultimately brought them to the bighest financial Northern trade, would probably suffice to keep every one of and industrial as well as moral success. No combination of the fever smitten cities in proper sanitary condition for a circumstances, however, no matter how disastrous, could whole generation. Indeed it would pay the business intermake such men paupers. The pauper is made of very dif- ests of New York alone to assume the expense of keeping ferent material: he is what he is too often by preference, the· fever districts clean. So large is our share of tbe penalty very often by inheritance. an epidemic imposes, so intimate, in fact, are the social and 

Last year Dr. Hoyt, Secretary of tbe New York State commercial relations of the most widely separated parts of Board of Charities, visited sixty-four poorhouses, contain- our great country, that one part cannot suffer without hurting 13,000 public paupers. Less than one fourth were of ing all. Accordingly it may be a reasonable question American parentage. In fifty-five cases investigated the whether public sanitation might not be made a national pauperism extended to the second generation on the father's matter, that the infiuence of unsanitary local customs, con
side, and in ninety-two cases to the third generation on the ditions and prejudices might be more successfully combated 
mother's side. Three hundred and ninety-seven had pauper and eradicated. The loss entailed by preventable sickness 
fathers; one tbousand three hundred and sixty-one had pau- and death throughout the country-preventable by means per mothers; and so on. Their pauperism was hereditary. already at our command-doubtless amounts to more every The close relation ·of criminality with inherited pauperism year than the cost of our State and National governments; -the more forceful members of such families preferring to and it would pay the people as a whole to insist on higher seize what they want rather than beg for it-is shown in sanitary standards and more efficient public sanitation for the history of the well known" Jukes:' family, whicb, in every community. 
one hundred and fifty years, furnished this State with eight As evidence of increasing interest in this direction, we bundred and tbirty criminals of baser types, besides many may mention the Yellow Fever Commission, made possible imbeciles, lunatics, and otber undesirable characters. by tbe generosity of a lady in this city. The commission Professor Brewer, who has given much study to the pau- will be composed of eminent physicians, North and South, 
per and tramp problem, is' confident that wherever the gen- including the President of the American Public Health Asesis of paupers is thus looked into there will be found sociation. The great object of the inquiry will be to dis
abundant evidence of a pauper tribe well establisbed among cover measures for tbe prevention of future epidemics; and 
us, and perpetuating its instincts in its descendants. For it is to be hoped tbat tbe subscriptions for tbe furtherance 
tbis class no mawkish sentimentality will answer; they need of tbe work will be so generous that too limited means may 
strict justice. The class as a class must be rooted out not lessen the scope and tboroughness of the commission's 
by resolute treatment. The cbain of criminal entailment labors. 
must somebow be broken in tbem or they will breed a moral ... I • I .. 
pestilence. Against such outlaws, "for whom," as a contem- A HORSE'S ItOTION SCIENTmCALLY DETERItINED. 
porary has said, "childhood has no sanctity, hospitality no A short time since tbe SCIENTIFIC AMERICAN briefiy noted safeguard, and property no rights," only vigorous measures tbe fact that Mr. Muybridge, of San Francisco, bad per
will suffice. There is enough of bonest poverty, through fected an automatic electro-pbotographic apparatus, by 
flood and fire and sickness, to furnish occupation to the means of which he bad succeeded in recording the action of 
charitable without tbe burden of voluntary pauperism, the I horses in motion. Mr. Muybridge courteously responded by 
effect of which is too often to steel the bearts of the sympa- forwarding a series of instantaneous photographs, sbowing 
thetic against all poverty and distress. The honest seeker with absolute accuracy the motions of horses wben walking, 
for employment is confounded with tbe professional tramps, trotting, and running. From these we have selected two 
of whom tbe most charitable of communities are becomin.g series, tbe first sbowing the movement of the horse" Abe 
heartily sick. In justice to tbe deserving poor-and �here IS Edgington," while walking at a 15 minuLe gait; the second 
always a large class wbich, tbro�gh no fault of their o,:n, showing tbe same horse while trotting at a 2:24 gait. These may become poor-the pauper trIbe should at least receive -omitting the driver and his sulky-we have had enlarged 
no encouragement. and skillfully engraved, as shown in the illustration on For many years in tbis country the single fact that a per- tbe first page. 

them; yet after a little study tbe conventional idea gives 
way to truth, and every posture becomes instinct with a 
greater motive than tbe conventional figure of a trotting 
horse could possibly show. Mr. Muybridge's ingenious and 
successful efforts to catch and fix the fleeting attitudes of 
moving animals thus not only make a notable addition to 
our stock of positive knowledge, but must also effect a rad 
ical change in the art of depicting horses in motion. And 
every one interested in tbe physiology of animal action, 1I0t 
less than artists and horse-fanciers, will find tbe photographs 
of Mr. Muybridge indispensable. 

Our drawings, though admirable and instructive as sucb, 
are necessarily inferior to the photograpbs in scope and 
variety of detail; and they lack also that element of indis
putable accuracy which belongs to tbe sun pictures. How
ever truthful, an artist's work cannot bave tbe convincing 
force of a photograph. Six series of cards bave been pub
lished, with from eight to twelve positions eacb, illustrating 
the single strides of trotting, cantering, running, and walking 
borses. They may be had of Muybridge, pbotograpber, 417 

Montgomery St. , San Francisco, Cal. 
We would suggest tbat for popular use the photographs 

should also be mounted on strips for use in tbe zoetrope. 
By sucb means it would be possible to see not only the suc
cessive positions of a trotting or running horse, but also tbe 
actual motions of tbe body and legs in passing tbrough tbe 
different phases of the stride. .... ' . . ,

" DlPROVED EDUCATION. 

The reign of cram in primary scbooling is seriously 
tbreatened, and Boston leads tbe revolt. HenceforLh, if 
success attends tbe effort, the Boston public school teacher 
will teacb, not simply bear recitations as beretofore; and 
the pupils will acquire knowledge after the normal method 
of childhood, by being taught, by seeing and thinking, in· 
sLead of by tbe memorizing of words from books. Language 
will be taught by talking-lessons with and about pictures, 
plants, animals, everyday life and experience. Oral instruc
tion will also be given upon fonn, color, measures, animals' 
grouped by habits, vegetables, minerals, bygiene and the 
human body. The metric system will be taught from the 
metric apparatus. No spelling books will be used, the read
ing books taking their place. In the grammar grade, 
grammar, as generally studied, bas been abolisbed with 
the spelling book. In tbe stead of parsing and other tech
nical work, lessons will be given in composition, in tbe 
use of capitals, in letter writing and in the arrange
ment of sentences. Much of the time formerly devoted to 
geography will be given to natural philosophy and physi
ology. Oral instruction will be an important feature of aU 
the classes, and in tbe lowest two it will predominate. In 
the lower classes the subject for oral instruction will be 
natural bistory, plants from May to November, animals 
from November to May, trades, occupations, common pbe
nomena, stories, anecdotes, mythology, metals and minerals. 
In the upper classes, pbysiology, life in the middle ages, 
biographical and historical sketches, and experiments in 
pbysics. 

This metbod labors under one serious, we fear fatal, diffi
culty-the teachers will have to know something. Their 
knowledge will have to be real "live" knowledge, not deacl 
verbiage; and tbey will need to know a good deal about the 
natural, social and industrial life that the children come in 
contact with out of doors and at bome. Such knowledge is 
not to be gained from books; and it is bard to turn a book 
student into a practical observer. We sincerely bope, bow
ever, tbat the teachers of Boston will succeed in their diffi
cult task, and demonstrate to tbe rest of tbe world the feasi
bility of tbis promising and long needed refonn. 

. � ... 

son was in need of food or clotbing or shelter was held to In taking the negatives of these photograpbs, Mr. Muybe a valid reason for giving wbat was asked. The country bridge employed a series of cameras, operated by electricity, 
became in consequence a perfect paradise for the pauper and so placed as to fix with absolute accuracy the several tribe. They fared so well that multitudes brought by �d- pbases in tbe continuous action of the horse while making verse circumstances to poverty were tempted over the hne one stride. Tbe exposure for each negative was about the h 1· d tb The A.merlcan In8tltute Pair. into pauperism; and many ot ers mgere on � verge, two tbousandth part of a second. The vertical lines on the 
passing their time between unwilling labor, pauperIsm, .an? background are twenty-eight incbes apart; the heavy hori- The annual exbibition of the American Institute is now 
petty criminality. Out of these has �own a class of cnm,l- zontal line represents the level of the track; the others mark In complete working order, and offers more tban its usual 
nal vagrants, now by far the worst disturbers of the publIc elevations of four, eight, and twelve inches respectively. array of popular attractions. Tbough no startling novel
peace and the public moral bealth. These lines are necessary for the analysis of the movement ties are presented, tbe general character of tbe display is 

Indeed, the Indian problem, bad as it is, is a trifie com- of tbe horse. somewhat above the average. 
pared with tbat arising from the existence of the pauper It will be seen that the walking borse always has two feet Naturally tbe late advances in meiliods of generating and 
tribe. The Indian is on tbe frontier; tbe vicious tramp is on the ground, and, for a brief interval in each stride, three applying electric energy make tbeir electrical department 
everywhere. And it is safe to say tbat, ye.ar by year, the feet. Tbe positions of tbe feet shown in Figs. A and E in- specially prominent, the electric light, the new Wallace and 
life and property destroyed by the tramp tnbe exceeds that dicate a stride of 4 feet 4 inches. Wben trotting at a 2:24 Weston motors, Edison's electric pen and carbon telepbone 
due to Indian depredations. If we are justified in spending gait the stride of the same borse is over 18 feet. being among the cbief attractions. There is also an exhibi-
millions in Indian wars, in placing upon reservations. an� Figs. 1 to 12 show the latter motion. In Figs. 4 and 5, and tion of tbe Phelps telephone. 
trying to civilize the one class of savages,. muc� more Jusb- again in 9 and 10, the horse is entirely off tbe ground, liter- Some attractive and interesting steam and caloric engines 
fiable .must be the taking of meas�res: natl On�1 In scope and ally fiying tbrough tbe air. In bis analysis of the stride, are shown in the machinery building, wiili the usual dis
magn.l tude, to con�rol and recla!m If p.ossl ble the other. Mr. Muybridge notes tbat with this stride, moving at a 2:24 play of pumps, rock crushers, grinding apparatus, and tbe 
Nothmg short of thI S, we fear, wIll ever rId us of the pest. speed, the horse is entirely in tbe air about balf the length like. Light wood-working macbinery is well represented, 

.. , • I - of the stride, and for a brief interval he bas one foot alone the display of iron-working machines being rather meager. 
PUBLIC SARITATION. upon tbe ground. The relative time that a borse is on or off Tbe exhibition of agricultural macbinery and implements is 

d h tbe ground I's probably dependent upon his length of limb good, though not abundant. The same may be said of the Fonnerly, Galveston, Texas, was accustome to ave an 
d bl Th 'lk 1 . r tt t f Tb and strl'de, and rate of speed. fruit an vegeta es. e Sl ooms In opera IOn a rac a epidemic of yellow fever every three or our years. e 

f l ' A . h' . 1867 A The ll'ml't of our space forbl'ds any attempt to follow ilie fair share 0 popu ar mterest. mong sewmg mac mes last and worst the city ever suffered from was m . t 
th W d 11 11 k d b d movements and positl'ons of the four feet throug.bout tbe the cbief novelty appears to be e ar we two-spoo oc that time tbe level of tbe city was low, an t ere was stan - • ., 'b' d b  L . 

S h stn'de, further than to note that the figures from 1 to 6 de- stitch Seamstress. The" noiseless rails exh l Ite y OUl S  ing water under nearly all the older bouses. eeing t at 
d uld ',' I b f t r 'f f I h th PI'Ct balf a strl'de, the remal'nl'ng figures tbe other half. Leypol t sho attract -a very arge s are 0 at en Ion; I the fever spread most rapidly and was most ata w ere e 

h 1 fI t d ad d f h Tbe
' 
most careless observer of these figures will not fail to' they can silence even a part of t e c ang 0 e eva.e ro s stagnant water stood, it was ordered tbat the gra e 0 t e 

'11 1 bl' b f • f b th notl'ce tbat the conventl'onal figure 9f a  trotting horse in mo- tbey WI prove tbemse ves a pu IC ene actIOn o no mean-city should be raised four feet, and tbat the space enea _ 
every house that had water under it should be filled with tion does not appear in any of tbem, nor anything like it. order. 

Before these pictures were taken no artist would have dared . On the whole we do �?t know a m�re ins.t��tive and en· sand. At tbe same time the system of surface drainage was 
t d b h really is wben in motion even if Joyable resort for our citizens han tbl s exlnbltlOD, and now improved, and strict sanitary regulations were adopted and 
l't

O 
h

r
a
a
d
w

b
a
een

o
p
rs

o
e

SS
a

l,
s
bl

a
e 

'
f
o
o

r
r

Se
the u'nal'd�d eye to detect his real ; tbat tbe el�va. ted road makes. it mor.� easill aC

,
cessi.ble tba. n, enforced. The result has been that Galveston is one of tbe 

cleanest cities in tbe United States; and, though mad!) a attitude. At first sigbt an artist will say of many of the erer bef.ore, It s�ould excel ItS prevIOus years successes lD 

plaCe of refuge for yellow feyer victims, tbe disease: ha� . positions that there is absolutely.no "motion" at aU in popularity and influence. 
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THE SPECTROSCOPE IN SOLAR WORK. 

We have hitherto been looking at the sun as spectators, 
and may have begun to get some idea of the changes visible 
there to the telescope on a vast diversified surface, which, to 
the naked eye, is an unaltering white disk. 

\ 
\ 

NEWTON'S DIAGRAM:. 

Now, to find out what this great globe is made of we must 
know how to use the spectroscope, though it is impossible 
to give complete information about this instrument in a sin
gle article. No such attempt will be made here, and this 
chapter is addressed only to those who are ready to admit to 
themselves a great deal of ignorance even about its funda
mental principles. It would be assuming a good deal to say 
positively that even these can be clearly explained to all in 
such space, 1.>ut the trial may be made, and after this some 
of the more complex forms of the instrument presented. 

To the reader. then, whose mind is in that healthy state 
where existing ignorance is frankly self-acknowledged, we 
will recommend to read with us a. little from Sir Isaac N ew
ton's " Opticks, " the work in which the foundations of our 
present knowledge are laid, and which takes the student 
over the very path of discovery. Many il-
lustrations from tpis survive unaltered in 
our modern text books, and in some respects, 
even as a' text book, it might replace many 
of its successors with advantage. As the 
first steps by which a Newton enters a new 
field of knowledge must always remain in
teresting, we give the first experiment of the 
"Opticks " as nearly as may be in his own 
words, and reproduce the rude illustration 
of the early text (edition of 1718) : 

"PROP. !. 

"Lights which differ in OoWr, differ a180 in 
degrees of Refrangibility. 

•• THE PROOF BY EXPERIMENTS. 

"Exper. 1. I took a black oblong stiff Pa
per, terminated by Parallel sides, and with a 
Perpendicular right Line drawn cross from 
one Side to the other, distinguished it into 
two equal Parts. One of these parts I painted 
with a red colour, and the other with a blue. 
This paper I view'd through a Prism of solid 
Glass whose two Sides through which the 
Light passed to the Eye contained an Angle 
of about sixty degrees : Which Angle I call 
the refracting Angle of the Prism. And 
whilst I viewed it, I held it and the Prism 
before a window in such manner that the 
sides of the paper were parallel to the Prism, and both 
those Sides and the Prism were parallel to the Horizon, and 
the cross line was also parallel to it_ Beyond the Prism was 
the Wall of the Chamber under the Window_ 

" These things being thus ordered, I found that if the re
fracting Angle of the Prism be turned upwards, so that the 
Paper may seem to be lifted upwards by the Refraction, its 
blue half will be lifted higher by the refraction than its red 
half. But if the refracting angle of the Prism be turned 
downward, its blue half will be carried something lower 
thereby than its red half_ Wherefore in both cases 
the Light which comes from the blue half of the 
Paper through the Prism to the Eye, does in like 
circumstances suffer a greater Refraction than 
the Light which comes from the red half, and 
by consequence is more refrangible." 

part of an inch broad, made in the Shut of a Window, I 
placed a Glass Prism, whereby the beam of the Sun's Light 
which came in at that hole might be refracted upwards to
ward the opposite Wall of the Chamber, and there form a 
color Image of the Sun. " 

This colored image, Fig. 19, he goes on to show, would 
have been a circle had the sunlight been of uniform refran
gibility. But in fact the refracted image is not a circle, but 
an oblong figure, five times as long as broad, colored red 
below and blue or violet above, and with semicircular 
ends_ To give his mterpretation in our own words, he 
finds that the white sunlight really contains all colors. If 
it were blue light only a perfectly round blue image of the 
sun would be formed at B. The prism would, in this case, 
simply throw the image of the blue sun on another part of 
the wall from where it would otherwise fall (as in the first 
experiment), but it would in no way distort that image. If 
the sun were red, a perfectly round red image of it would 
be formed at R, lower down. But the white light really 
contains all colors between these two, and therdore not only 
blue and red, but also green, yellow, and orange circles will 

NEWTON'S DIAGRAltI. 

be formed, as at g, y, and 0/ and not only this, but every shade 
between blue and green, between green and yellow, etc. , will 
be represented by a separate circle. The overlapping of in
numerable circles then obliterates the circular form, except 
at the extreme opposite ends, wbere the furthest visible 

Fj21 

XIRClIHOFF'S SPECTROSCOPE. 

colors (violet and dark red), having nothing visible beyond 
to overly them, show the semicircles which terminate the 
figure. The breadth of the image is greater than that of the 
hole in the shutter, because the light diverges as it passes 
through the opening. If we want the width of the colored 
band (spectrum) to be the same as that of the hole, we need 
only place a lens behind the prism at a proper distance to 
make such a picture of the hole on the screen if the prism 
were not there, and whatever the shape of the aperture, the 
ends of the spectrum will now reproduce it. Usually the 

YOUNG'S :rOO O:r SPECTBOSCOPE. 

Up to Newton's time it was supposed that white 
light was the purest thing in nature; that, if 
colored, it was because it was contaminated, and 
that light of any color was bent out of its course 
(that is, refracted) in the Bame degree by a prism. 
The extremely simple experiment we have just 
cited is, then, of fundamental importance. Sim
ple as it is, perhaps none has ever been made in 
optical science of more consequence, for in Newton's hands I aperture is made, not a circular hole, but a long slit ,  and 
his .. Proposition I.," which we have just given, led imme- hence the ordinary spectrum, drawn as a rectangle, being 
diately to his .. Proposition II.," which we will als o cite in made of numberless overlapping images of the rectangular 
part; a proposition from the enunciation of which the whole slit, and being of course, in this case, terminated with square, 
of our present kno\yledge of the subject may be said to date, not circular ends. Now let us see how we can improve on 
and with which begins the progress to which we owe the Newton's primitive apparatus, for, standing on that great 
Spectroscope of to-day. man's shoulders, we can doubtless reach higher than he. 

H PRoP. II. We do not need to darken a whole room, or to spoil our 
" The Light of the Sun consists of Rays differenUll Refrangible. II window shut " by boring holes in it, and if we take away 

.. THE PROOF BY EXPERIMENTS. the screen and put the eye there, we shall get all the' more 
" In a very dark chamber, at a round hole about one third light. We shall do better yet if we put a telescope between 

the eye and the prism, to make sharp enlarged pictures of 
the slit on the retina ; and if one prism is good, two or even 
four will donbtless be better. [A perfectly single-colored 
image of the slit would not be drawn out by two prisms (or 
by twenty) any longer than by one, but in practice the blue 
or green formed by passing through a single prism not be
ing perfectly homogeneous, that is, single colored, the spec
trum formed by one prism can always be drawn out further 

ESSENTIAL PARTS OP SPECTROSCOPE. 

by going through another.] Let us, as a last improvement, 
put a lens (called a collimator) between the slit and the 
prism, to make the rays parallel before they reach the latter, 
and we have the modern spectroscope, with which the reader 
is familiar, at least by engravings, as in Fig. 20. S is the 
slit which has replaced the hole in the shutter of Newton's 
day, P is the prism in the little circular box, B,  which re
places the darkened room, E is the position of the eye lens, 
L, V, of the telescope and collimating lenses. 

Now turn to a little larger instmment, where the same 
principles are embodied, as in Fig. 21. It is that with which 
Kirchhoff and Bunsen made their great map of t he spectrum, 
published in 1861, together with the discover ies to which we 
shall shortly recur. It will be noticed that the light comes 
thNugh a slit (at S) from a direction which must be nearly 
behind the back of the observer, who sits looking in at E. 
In fact the four prisms bend the light round till the rays 
almost make a letter U. There is a screw by which the 
width of the slit can be altered, and the position of the ob
serving telescope and of the prisms can be adjusted so that 

the ray enters and leaves each of these at the 
same angle, an important point, which New
ton called attention to. But the instrument 
just shown has been far surpassed by others 
made since, in which the light has been bent 
more and more, and the spectrum pulled out 
longer and longer. After bending it into a U, 
it was bent so that the rays traveled through 
more than a semicircle, and the prisms were 
ranged on a horseshoe shaped curve. Beyond 
this it might seem that th�y could not go, 
without returning on themselves, but there 
have been many ingenious ways for carrying 
the dispersion further. Thus, in the annexed 
illustration, Fig. 22, we may suppose there 
are two rows of prisms, one over the other, 
like first and second story rooms along a 
curved gallery. The light enters through the 
slit in the lower tube, which contains the col-
limator, passes round the circle nearly to the 
point where it came in, is there reflected up 
and then back, returning on the second story, 
whence it passes into the observing telescope. 
In such a way the light may be sent for
ward and back an unlimited number of 
times, but in practice the loss of light and 
other difficulties prevent our going very far 
in this direction, and in some of the most 

powerful instruments recently made the disposition has 
been shown to decrease the number of prisms, and increase 
their size together with that of the collimator and observing 
telescope. 

There is also a form of so called .. direct vision" 
spectroscope, where the light is caused to go nearly in a 
straight line from the slit to the eye, but this convenient method 
is not well adapted to powerful instruments. The variety 
even of astronomical spectroscopes, however, is endless, and 
we cannot pretend to indicate more than a few leading 

forms. Let us now recur to the spectrum again 
to see how the instrument i� used. It must con
stantly be remembered that the spectrum is a 
reproduction of numberless images of the slit, 
if the latter is transm itting light of all colors ; 
or that if the light have only a part of the colors 
which might possibly exist in it, images of the 
slit will be lacking where they would have been 
formed had those colors been present. Thus if! 
(Fig. 23) is the slit, and we suppose a whitish light 

to be made out of twelve absolutely pure colors, 
none of which shaded into the other, as colors 
usually really do, each is sent to its own place 
by the prism, and as it there traces an out

line of the slit through which the light enters, we shall ha ve 
twelve distinct i,mages, at 1, the dark spaces between them 
corresponding to the intervals between the colors. If there 
be no such intervals, but the light entering the slit be pure 
white or a. compound of every possible tint, there will be no 
place on the screen without its image ; the Images will oblit
erate each other, and we shall have a" continuous spectrum," 
as at 2,  such as it appeared to Newton and to every one 
else down to the early years of this century. In 1814 Fraun
hofer, a German who had greatly improved the manufac
ture of optical instruments, using an instrument composed 
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like that in Fig. 20 (but without a collimator), saw for 
the first time, owing to the greater purity and more accurate 
figure of his prisms and lenses, a spectrum like that shown 
at 3, Fig. 23, in which certain images of the slit appeared 
to be lacking. Their absence made it look as though dark 
lines had been drawn across the spectrum, and these used to 
be called " Fraunhofer lines " from their discoverer. There 
were a good many, but he named the principal ones A, B, 
C, D, etc. , after the first letters of the alphabet. Most of 
these l ines could be found only in direct or reflected sun
lIght , though some of them, he discovered, were also in the 
light from certain stars. A lime light or a piece of white
hot iron gave none. It was also discovered that if you salted 
the WIck of an alcohol lamp, quite another kind of effect was 
produced by its flame. Only one image of the slit was 
formed, and the spectrum (a discontinuous spectrum), 4, 

}'ig. 23 (whICh appeared to be in exactly the same part of 
the spectrum as the black line, D, in the sun), was reduced 
to a single yellow line. Brewster observed that new dark 
hnes appeared when the sun was near the horizon, but very 
little else was added to our knowledge till the time of Kirch
hoff and Bunsen's " Memoir. "  which was the most important 
in the history of the subject, and which appeared in the 
" Transactions of the Berlm Academy " for 1861. 

With the apparatus drawn in Fig. 21, they not only made 
a map of the spectrum of wonderful completeness for the 
time, con taming over a thousand lines, but they showed 
what these l ines, or rather gaps, m the spectrum were, and 
how they were formed in the sun. Taking the salted wi9k. 
or, better, the Bunsen burner, in which sodium was burned, 
to give the discontinuous spectrum of one yellow line, 4, 

Fig. 23, they showed that when any very brill iant light, like 
the hme I1ght, was brought behind the fiame so as to form a 
contmuous spectrum the yellow flame would let the blue or 
red components onhe bright lJght pass through it, but would 
stop out the yellow of its own tint, being transparent to other 
gradatIOns, but opaque to this. In the spectrum formed by 
both lights together, the yellow line really exists, nearly 
unchanged, brighter if anything than 'before, but surround
cd by so much greater brightness that it seemed black by 
comparison. This is a particular case of Kirchhoff's general 
law that all heated bodies absorb the:same rays which they 
emit. Kirchhoff showed that not only sodium, but a gr€at 
many other metals behaved in this way, and that a large 
part, at any rate, of the lines in his map were exactly coin
cident with those given by iron, barium, magnesium, etc. 
His proof that these metals exist in the sun is the immense 
improbability of such a number of exact coincidences being 
the result of accident. Thus, many hundred coincidences 
exist in the case of iron, which, burned in electrodes before 
the slit of the spectroscope, gives a diseontinuous spectrum 
of many hundred bright lines. Kirchhoff remarks that in 
a certain portion of the spectrum 60 of these lines were 
found to occupy the same positions with as many dark solar 
ones, and that hence, by a known rule, the probability that 
this is mere chance is at any rate less than (%)60 ; in other 
words, that the chances are more than one million of mil
lions of millions agamst its being accident. As he made his 
dark lines at pleasure in the laboratory by passing · an in
tenser light from behind, through hot metallic vapors, he 
concludes that nature proceeds in a like way to like effects, 
in her great laboratory of the sun. The sun, he supposes, in 
other words, to have a solid or liquid nucleus, very hot and 
bright, which emits white light, containing every shade of 
color, and which of itself would give a continuous spectrum ; 
but that around this is an atmosphere of cooler though still 
glowing metallic vapors, each of which by itself would give 
a discontinuous spectrum. Each of these vapors, then, gives 
an actually bright image of the slit, which simply appears 
black in the spectrum by contrast with the greater brilliance 
of the background. We now know that it is not necessa
ry to suppose either a liquid or solid background, but with 
this slight emendation Kirchhoff's theory is still trust
worthy. 

Since his " Memoir " was published we have discovered a 
good many more substances in the sun's photosphere. The 
list now embraces aluminum, calcium, cobalt, magnesium,· 
iron, zinc, barium, chromium, hydrogen, manganese, sodium, 
and a considerable number of whose existence we are less sure, 
and there are others in the shell of cooler vapors surround
ing the white photosphere. When, in a total eclipse, the 
passing moon just hides the body of the sun, and before it 
has hiddcn the shell, this shell should, according to our 
theory, form a spectrum of bright l ines only, and this is 
what has been actually observed by Professor Young and 
others. During a second or two, after the moon has hidden 
the bright background, and before it has covered the revers 
ing layer as it is called, nearly every line in the ,spectrum is 
reproduced, standing separately as a colored image of the 
slit, those which ordinarily appear black on a red back
ground being now Cflmson, those in the green portion, green, 
and so on-a beautiful but fleeting sight, which lasts only. 
one or two seconds. In an extremely transparent atmo
sphere traces of this reversing layer (which is merely the 
densest portion of the thick stratum called the chromo
sphere) can be seen without an eclipse, and in fact at all 
times we can see many of the bright lines given from the 
chpomosphere through the spectroscope when the telescope 
shows nothing. The chromosphere is always there, but, be
ing composed chiefly of hot hydrogen and other gases or 
vapors which give far less light than the body of the sun, 
these are not hidden. but overpowered hy it, as a candle flame 
would be beside an electric light. It is easy to see, though 
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(once it has been done), how the spectroseope ",hows them. , beautiful forms (from a drawing taken from nature) is sup
The hydrogen, for instance, shines chiefly by light of one posed to be in view. 
color, a very beautiful crimson. If an image of the edge of I We have no room to describe how certain lines in the 
the sun is caused to fall on the slit, so that the hydrogen spectrum are known to be formed by absorption in our own 
light only enters, this, according to what has been said, I atmosphere, and distinguished from solar ones, and we are 
passes through without being spread out or diluted by its ,I obliged to leave untouched the use of our instrument for 
passage through the prism, and comes through that to the measuring the velocity of solar storms. 
eye as strong as where it falls on the slit. The white sun- / Before the chapter is closed, however, we must mention 
light, however, if it enter beside the hydrogen rays, is pulled the latest form of the spectroscope, in which the prism dis
out into a long spectrum, and being spread, in a large instru· appears altogether. Almost every one has noticed the colors 
ment, over many thousand times the surface the other oc- ! on mother-of-pearl, and any one with a microscope may 
cupies, is proportionately diluted. The light which comes have noticed that these are formed by numerous fine lines, 
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SLIT AND SPECTRA. 

through an aperture, perhaps a hundredth of an inch wide, 
has thus been photographed by Mr. Rutherfurd in a picture 
ten feet long, every part of which is filled with dark lines. 
As there are 120 inches in 10 feet, if we suppose the slit to 
be th inch wide, the white light has thus been weakened 
12,000 times ; and if it were originally a thousand times 
brighter than the colored ray from the chromosphere, the 
latter, preserving all its original intensity where it reaches 
the eye, would now be twelve times as bright as that which 
was at tirst so much stronger. Let A B C  D E, Fig. 24, be 
a view of the slit placed so that its upper half, A B C D, is 

EDGE OF SUN 0.. SLIt. 

in the image of the chromosphere, its lower, C D E  F, in 
that of the sun. In this figure we suppose ourselves to be 
standing in front of the instrument, looking at it. Evident
ly only light from outside the sun can pass through the up
per part of the slit, but from our position we can see nothing 
but the bright round solar image formed by the telescope. 
The chromosphere is really there also, but overpowered by 
the bright sun, and invisible. Now let us suppose ourselves, 
Fig. 25, to look through the spectroscope, A B C  D, being 
the same upper part of the Bame slit in the same position, 
but greatly magnified by the viewing telescope, which we 

SOLAR PROT11lIERANCE, 

Scale of 60,000 miles to tho inch. 

here suppose to have an erecting eyepiece. The lower part 
of the slit, at E F, is lost to view , being pulled out into the 
spectrum along the line C D, which now forms its upper 
boundary, and extends right and left far beyond the limits 
of the actual engraving. The upper part of the slit is thus 
seen like an open window, through which we are looking 
at the chromosphere, now plainly visible. One of its many 

invisibly flne to the naked eye, traced there by the hand of 
nature. In mathematical optics it is fully explained why 
colors must be caused by the lines, and it occurred to 
Fraunhofer to produce these artificially, drawing lines on 
glass with a diamond by means of a ruling engine and mi
crometer screw. In this way he succeeded in producing a 
spectrum so pure that many of the solar lines could be seen 
in it as in that from a prism. 

More recently Mr. Rutherfurd has constructed an engine 
of wonderful accuracy, and has ruled such groups of lines 
on speculum metal with a precision almost beyond belief. 
Fig. 25 is the full size of the ruled part of one of these, con
taining numeroWl lines, disposed as in the engraving, but so 

I close that over one hundred lie side by side within the thick
ness of one of the . lines of the woodcut. The beauty of the 

! spectrum it will produce, however, depends much more on 
the accuracy of the spacing, even, than on the fineness, and 
it can be shown that, though some lines may be more and 
some less out of place, the mean error of position to pro
duce the effect they actually do must be less than one 
six-hundred-millionth of an inch, a quantity almost incred
ibly small, small even by comparison with the length of a 
wave of light, and far beyond the reach of the most power
ful microscope. The microscope ceases to be of any use, in 
fact, in detecting the errors of the micrometer screw by 
which they are cut, and these errors can only be tested op
tically by the spectrum formed after the ruling is complete .. 
It only remains to add. of this wonder of mechanical skill, 
that the little plate of metal, which can be hidden in the 
hand, is equal, optically, to the most powerful train of 
prisms yet constructed, and that these " gratings," for most 
researches on the sun, appear to be displacing all older forms 
of the spectroscope. 

• t e a . 
Dr. Aalra.t H. Petermann, Ph.D., D.D. 

Dr. Petermann, the well known German geographer, suf
fered a stroke of apoplexy, September 27, and died at 
Gotha, the same day. The New York Tribune sums up his 
scientific labors as follows : 

He was born in 1822 at B1eicherode, near Nordhausen, in 
the Prussian Province of Sarony. He was educated at 
Nordhausen with the view of entering the Church, but, 
showing a decided preference for the study of geography, 
he was transferred in 1839 to the Royal School at Potsdam, 
of which Professor Berghaus, the eminent scientist, was di
rector. Here the young student remained six years as  
private secretary and librarian to Berghaus, who was then 
engaged on his great " Physical Atlas. " During this time 
Petermann became acquainted with many eminent men, in
cluding Humboldt, for whom in 1841 he drew a map to 
illustrate his travels in Central Asia. In 1845, Petermann 
went to Edinburgh, where for two years he assisted A. 
K. Johnston in preparing an atlas with English names cor
responding to that on which he had been engaged at Pots
dam. This work completed, he went to London, where he 
published, in conjunction with the Rev. Thomas Milner, an 
" Atlas of Physical Geography. " He also wrote an account 
of Central Africa, based on recent explorations. The inter
est in penetrating the mysteries of the Dark Continent was 
very great, and through his exertions Government aid was 
given to the explorers, Barth, Overweg, and Vogel, of 
whose progress he kept the public informed through the 
pages of the Athenl1lUm. He also contributed to the " En 
cyclopedia Britannica," and to the geographical division of 
the English Cyclopedia. 

In 1�, Petermann became Professor of Geography at 
the University of Gotha, and in 1855 received from that in 
G(}ttingen the degree of Doctor of Philosophy. He thence
forth resided in Gotha, where he was also employed in 
superintending the large establishment of Justes Perthes, 
the great map publisher. He likewise edited for the same 
house a monthly periodical containing maps, charts, and 
communications relative to all important discoveries in 
geography. In 1876 Dr. Petermann came to this country 
to see the Exhibition. The Geographical Society held a 
special meeting to receive him, in company with the Emperor 
of Brazil and Dr. Berendt, the Central American ethnolo
gist. His speech on this occasion showed that he was a 
warm friend of this country, which, he observed, was in the 
van of human progress. One of the last incidents of his 
life was to give his views last June, to a newspaper corre
spondent, on Arctic e,xplorations, a subject which he had 
studied with unremittfug earnestness. He felt certain that 
the North Pole would some day be reached. and was con
vinced that the route by Behring's Straits, or by the ea�tern 
coast of Greenland, are the ways by which the Pole is to 
be gained. " Now," he said, " that the Congo and Nile 
sources have been settled, this is the one great thing to be 
done. " In a general way Petermann's services to geograph
ical science are great and lasting. He codified, as it were, 
explorers' observations, recordini with his pencil tho 
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mariner's track in the Arctic seas or the traveler's pathway 1 fo�ed that the balance sheet on this side is most satisfac- I ness of their houses, resu1ti�g in t�e entire absen?e ?f dis
in the African deserts. Earnest and enlightened, he was in tory. eases such as scarlet fever, diphtheria, and other affilctlOns so 
sympathy with every enterprise calculated to extend the ThoRe who scowl at the employment of machinery and common in this country. The people are of gentle manners 
sphere of knowledge and make known the wonders of this scientific method will doubtless approve of the pasture and particularly kind and careful of their animals. During 
terrestrial globe. farm' with its man and a boy at $200 a year; but those who his residence there he never heard a cross word uttered by a 

wish to see a country prosper may prefer that the same land native, saw no fighting, and heard no profanity. 
may be cultivated by a metbod which will pay $7,000 in : • , • , .. 
wages, and encourage tbe importer and manufacturer of i New Invention • •  
fertilizers to the tune of $6,000 per annum. I An improved Suspension Arm for Sleeping Car Berths 

, has been patented by Mr. John R. Fish, of Grand Rapids, Bed-bug Spidel'll. 

To the Editor of tIM! &ientijic American : 
Perhaps there are not very many aware of the great util

ity of at least one species of the common house spider as a 
destroyer of bed-bugs. The latter became introdl,lcE\d into 
my house (a new one) in a child's bedstead bought at a sale. 
I tried all possible means to exterminate them, but seeming
ly without effect, as they had got into the walls and extended 
to different rooms. One day I noticed what I thought to 
be a very large bed-bug carrying off a very small spider of 
about half its size. Tbis I was determined to prevent, and 
wen t With a small piece of stick to separate and kill the for
mer. They first ran very lively along the floor in opposite 
directions, but to my great surprise I saw the little spider 
wheel around, pursue, seize, and bear off the bug in triumph 
with great ease. A further search revealed o� day a spider's 
web in which hung about half a dozen dead bugs li ke carcasses 
in a butcher's stall, for the spider, who generally depends on 
his net for securing his prey, had apparently on tbis occasion 
left it for so precious a morsel. I forthwith gave direetions 
that no spider's web was to be brusbed down for -a time, 
much preferring the remedy in tbis case to the bugs; and 
whether it was that the spiders had the best of them I cannot 
say, but the result was that in a little while they became to
tally extinct. 

Statement of high farming in East Lothian, from a visit I Mich. The object of this invention is to provide a simple 
in 1868, when the late Mr. George Hope gave this account ' and convenient means for fastening or locking the joints of 
of Fenton Barns Farm, 700 imperial acres, or 430 Irish the swinging arms which 8upport the berths in sleeping 
acres. cars, whereby the joint is made rigid after the berth is pre-

There is aDether species of the spider, numerous but very 
seldom seen, which does not make webs, but pounces on its 
prey, and lives in crevices. It is harmless, one of the least 
repugnant looking, but one of the most extraordinarily act
ive little customers in the insect creation. If it were found 
that " bug " was " venison " to that spider, and it could be 
introduced into houses, the former might make their wills. 

London, Canada. H. TAYLOR. 
. ' . ,  .. 

Poeket LICe Buoy •• 
To til e Editor of tlte &ientiji.c American: 

If you will turn to patent 679, issued to me April 7, 1838, 
you will find described under the above caption your desid
eratum, namely, "A circlet of waterproof cells, each pro
vided with an automatic valve so as to be easily in flated, and 
yet all so independent of each otber that the bursting of one 
would not affect the rest, " with the addition of a bellows to 
inflate it, itself forming another air chamber, isolated like 
wise from the others. 

I took to Charles Goodyear, wbo had 011 June 17th pre
ceding obtained a patent "for divesting caoutchouc of ad
hesive properties, "  orders from responsible firms, one in New 
York for 2,000 and another in Philadelphia for t ,Ooo of this 
" safety life preserver, " with the assurance of yet anotb�r 
in New Orleans for an additional supply. 

Goodyear was even then in the hands of brokers who had 
him mortgaged ahead, and his necessities perhaps caused 
him to fail in delivering a proper article, and to disgust the 
parties by premature drafts upon them. The matter 
therefore was dropped ; but I cannot at all doubt that all the 
conditions required in your paper would have been met. As 
a nation is not born in a day, neither is an invention per
fected at once. In the Philadelphia City Directory for 1839 
a woodcut of the advertiser represents the article in an im
proved form, but my expectation was to furnish it eventual
ly of so thin a material that it could be calTied ill a pocket 
case, and be reliable in the hour of danger by tbe number of 
independent chambers inflated from the bellows. Tbis lat
ter appliance pleased Goodyear much, and he proposed using 
it fOT his gum elastic bed and other similar articles. 
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I had known Charles Goodyear long before, when, in this 
city, be and his father made his patent pitchforks-an in
vention that should and could have made him rich had he 
kept to it. I now found them plodding on in the old man
ner-the one making rubber cloth in a small frame building 
near Boston, the other with something like the wealth of tbe 
Indies mentally almost in his grasp-alas I his head could 
produce, but his hands could never reach it. 

Mr. Handyside's farm, of Fenton Diern, is similarly man
aged, an:! is of about the same extent. It has about t pota
toes and turnips, 1 grain, and l one and two year old grass ; 
only 3 acres permanent grass on eacb. Wages of each farm 

J . •  T. WmTE. about £1,400, sterling, per annum. Cost of manures, £1,200 
-----........ 'H ..... ' ...... _----- to £1,300 per year. 
Labor Saving F'ann Maehlnery. A grass farm in Ireland would pay in wages about £30 or 

To the Er.Utor of the &ientijic American : £40 a year, giving no employment except to a herdsman 
It is not always tbat the poison and antidote come to hand and a boy. 

together ; but the otber day the news came along the wire These farms, and those of Badhoeve in Haarlem-Meer, 
under the ocean that the Communists of the West had de Holland, owned by Mr. Amersfoordt, and the farm of Rath
clared against labor-saving machines, especially the auto- elly in Ireland, owned by lIr. F. Barber, are the model 
matic binding reaper. About the same tirn,e M. Tisserand, farms of the world. 
the Director General of Agriculture, a gentleman who had 
charge of the government farms under the empire, and re
tains the same position now by virtue of his thorough ac
quaintance with the subject, handed me the inclosed state-

Such an account is absolutely unanswerable, except by a 
disproof of the figures, which is challenged. 

ment. It may be remarked, in passing, what a fearful com- Paris, September, 1878. 
EDWARD H. KNIGHT. 

ment it is on repUblican institutions that he was not at once :-=-=:==:-:-:==::-========== 
put out and some party worker put in. But these French Heathen .... apan. 
seem to be bebind the age. Professor Edward L. Morse, who holds a profesRorship in 

The statement is the most compact exemplification of the University at Yeddo, a city of 1,000,000 people, is nnw 
what high and systematic farming , �l do for labor and in this country. JIe recently delivered a lecture on the 
trade ; and though it does not include, which I regret .. the manners and customs of that people, in which he alluded to 
llgures of r.etum fur labor and money expended, I am in- their careful treatment of children �he invariable cleanli-

pared for use, and the berth is prevented from closing in 
case the car tips over. 

Mr. Hiram Snider, of Plattsvillc, Ontario, Canada, has 
devised an improved Automatic Weighing Apparatus, which 
may be attached to the delivery spouts of flour mills, fOT 
the purpose of weighing the grain, flour, bran, and other 
products a.q they are delivered, and registering the weight. 
By this apparatus the gross product of a quantity of grain 
when ground may be ascertained, or the weight of the flour, 
bran, and middlings may be found separately, and a miller 
can ascertain without trouble the exact yield of a given 
quantity of grain. 

Messrs. James Dunseith and Samuel Crawford, of New 
York City, have patented an improved Water Heating At
tachment for Stovepipes, which is so constructed as not to 
interfere with the draught of the stove, while utilizing the 
heat that may be passing off through the pipe for heating 
water, making coffee, or other purposes. 

Mr. Hermann Lingen, of Wheeling, W. Va. , has patented 
an improved Measuring Jacket, which is similar in form to 
the body of a frock coat, having its seams united by elastic 
cords, to permit them to open more or less to al low the 
jacket to conform itself to the shape of the body of the per
son being measured. The elastic seam lacing cords are pro
vided with hooks, which may be adjusted from one eyelet 
to another. Flaps are placed behind the seams to rece ive 
chalk marks, and the jacket is  provided with suitahle pad�. 

Messrs. Joseph W. Trudell and Louis S. Trudell , of Sioux 
City, Iowa, have patented an improved Coupling for eon
necting the parts of the front gear of a wagon in such a way 
that they may play easily upon each other, and at the same 
time may be beld securcly in place. 

Mr. Thomas Stumm, of Ada, Ohio, has patented an im
proved Wasbing Machine. This invention relates to certain 
improvements in that class of washing machines covered by 

! letters patent granted to the same inventor May 5, 1874, No. 
150,494, and February 16, 1875, No. 159,855. 

An improved Ear Ring Cover has been patented by Mr. 
Antbony Hessels, of New York City. This invention refers 
to improvements in that class of ear rings in wbich an outer 
sbell or covering is used to inclose a diamond or other valu
able stone whenever it is not desired to expose the same to 
view. It consists of a cover or shell having a bottom open
ing for inserting the diamond or other stone, a slit extend
ing from the opening to the top or apex of the shell, and a 
gravity drop plate at the inside for closing the bottom open
ing of the shell. 

I Mr. Benton Elliott, of Ellsworth, Wis. , has patented an 

I improved Holder for Strings used in tying packages or bag�, 
and for holding shoe strings, so that one at a time may be 
removed from a bunch without snarling those that remain. 

An improved Ore Separator has been patented by lh. 
Emory B. Hastings, of Palmer, Mass. The object of this 
invention is to furnish a machine for separating ores, or 
similar uses, for treating finer and coarser particles with the 
same facility. It may be easily adjusted to operate upon 
different grades, is simple in construction, and easily 
operated. 

Mr. Theodore Miner, of Brooklyn, N. Y. , has devised an 
improved Carbureter, which feeds the naphtha automatically 
to the carbureting chambers as it may be required, and will 
introduce the gas into the warmer part of the carbureting 
chambers and withdraw it from the colder part. 

Mr. Daniel K. Wertman, of Mount Carmel , Pa. , has pat
ented an improved Harness, which consists in a novel ar
rangement of thill straps, a hip strap, and a pad, whereby 
the weight and pressure are distributed more uniformly over 
the body of the horse, and greater freedom of motion is per
mitted than by the employment of the breeching heretofore 
in common use. 

Mr. Thomas C. Smith, of Greenpoint, N. Y. , has devised 
an improved Ice Pitcher, which is so made that as large a 
piece of ice can pass in through its mouth as its body will 
hold, and it is provided witb a device which will prevent 
the ice from being poured out with the water. 

Mr. Joseph M. Kurtz, of Weston, Mo. , has recently pat· 
ented an improvement in Glazier's Square and Rule. This 
invention consists in a rule having inches and parts of in
ches marked upon it, and provided with an arm at a right 
angle, to form a sq�are. The rule or base has an extension 
slide at one end. which may be clamped in position, and it i s  
also provided with a movable guide, which may be clampcII 
at any point on the rule, and forms a Rtop for the glass, whik 
the arm of the square serves as a straight edge along whil'll !  
the cut is made. 

An improved Shirt has been patented by Mr. Edward H. 
Inglis, of Newtown, N. Y. This shirt has two bosoms or 
fronts, that may be readily shifted when desired, so that 
when one front becomeS soiled it may be replaced by the 
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other Besides the advantage of having a clean bosom when 
one becomes soiled. the shirt having this improvement af
fords protection to the chest at the most exposed part. 

Mr. David H. Thomas, of New York City, has patented 
an improvement in Cooking Hanges. which consists in a 
novel arrangement of the flues and ovens ; also in a sec
tional swinging grate and a blower or grate cover for broil-
ing. 

Mr. Henry V. Aiken, of Fishkill Landing, N. Y ,  has 
patent.eo an improved Pneumatic Gong Pull , which is so 
constructed that the gong hammer may be operated by 
mrans of compressed air. It may be used upon vessels, in 
houses. and in other places where signals arc to be given . 

Mr . •  Temme F. Busey, of Peck's Mills, Pa. , has devised 
9.n improved Machine for Bending Chain Links, which may 
be adj1Isted so as to produce links of d ifferent sizes and 
thicknesses of iron by one and the same machine. without 
necessitatIng the use of several machines for each size of 
link. 

.. .  I • •  

J citufifit �tUtri(au. 
light . A few hours of exposure cause it t o  fade and even to 
disappear. 

If this colored cotton is passed before drying into a bath 
of oil mordant, a part of the yellow color is fixed well 
enough to resist simple washing. 

A weak solution of nitrate of lead likewise fixes the color
ing matter with an orange shade, in wbich tbe influence of 
the red coloring matter may be traced. 

Cotton previously prrpared with an oil mordant exhausts 

city. A small lantern r:ould be so arranged as to throw the 
picture of a common watch or chronometer upon a suitable 
white screen in places much frcquented at night. The 
movements of the hands would be quite as dbtinct as those 
of a real clock with a transparent face and a strong light be
hind it. The project recommends itsel f to smaller cities, 
unable to bear the expense of a costly tower clock with il
luminated face. 

.. . . . . 

the color bath and dyes up a full orange. This color resists New Mechan ical I nventlon8. 

light better, but does not wash. Mr. Edmund Golucke, of Crawfordville, Ga. , has patent-
Printing. -Aftcr thesc preliminary trials I endeavored to cd an improvement in stationary Horse Powers employed for 

apply chrysoline in printing. driving cotton gin machinery ; and it pertains part icularly 
A sol ution of 1 grain per fluid ounce of water, thickened to the construction of the king post and master wheel and 

with egg albumen, gives a fine yellow, which, after steam- their appendages. 
ing, is sufficicntly intense. Washing removes much of the Mr. John W. Donnel, of Muscatine, Iowa, has pa tented 
yellow, and there remains merely a dull faded color. an improved Millstone Driver, in which thc driving points 

A better result is obtained by printing with precipitates a'ld the point of suspcnsion are in the same plane and par
containing 62 grains of chrysoline in 31 ozs. of color. I ex- allel with the face of the rllnner. By this construct ion the 
hibit two sllch precipitates applied with albumen ; the one extra pressure on the skirt of the stone is avoided. The 

A WRINKLE IN FILING. obtained with n itrate of lead , and the other with muriate driving block is supported on the shoulder of the spindle a 
Those who have used slender files have met with the dif of tin. sufficient distance below the cockeye, so that it may vibrate 

ficultv that the file bends from the pressure with which it These precipitates were obtained as follows : 17Yz fluid and balance itself easily . 
must be forced upon the work to make it cut The result is ozs. of solution containiug 15 grains uf chrysoline. An improved Hoisting Jack has been patemed by �Ir. 
that it files the edges of the Richard O. Keeffe, of Omaha, 
work away, leavmg the sur Neb. The object of th is in-
face rounding, as shown III vention is to furnish an im-
FIg. 1, in which A A repre- proved hoist ing jack for rais-
sents the operation of filIng ing railroad track�, safes. and 
out a narrow keyway, the file other heavy bodies that re-
bending from the pressure, quire to be taken hold of 
as shown, renderlng it neces- close to the ground or floor. 
sary to either make a drift to Mr. Ramon Verea, of New 
finish the keyway with or to York City, has patented an 
work out the roUndness with JI

,
zr;.2. improved Calculating Ma-

the end of the file only, which J chine. This ingenious rna-
is a long and tedious job chine is capable of rapid ly 

To remedy thIS defect and performing addition , subtrac-
enable the filing to be done tion, multiplication, and -cli-
with full strokes and a maxi vision. The details of its 
mum of pressure, the file construction cannot be prop-
may be grasped as shown in edy described without en-
Fig. 2. The pressure ' of the gravings. 
forefinger and thumb, being Mr. Wil l iam Booth, of 
exerted in the direction de- Newark, N. J. , has patented 
noted by the respective ar- A WRINKLE IN FILING. an improved Machine for 
rows, bends the file to II sweep Rounding Off the Ends of 
or curve, causing it to file flat clear across the work, whil<l This is slowly precipitated in the cold, with Yz oz. of a I Fine Combs, such as are made of celluloid, hard rubber, and 
if any particular part only reqUIres to be filed the file may solution of nitrate of lead, or of tin crystals, containing 3 1� other material, the machine being adapted for cutting dif
be brought to bear against it and short strokes taken. It is ozs. per 1�4 pint. The precipitate is washed twice by de- {erent. sizes of combs, and accomplish ing its work rapidly 
obViOUS that in this case the handle end of the file must be cantation. 5Yz fluid ozs. of this precipitate arc thickened and accurately . 
elevated or depressed to bring the belly of the file to bear with 2Yz ozs. of egg albumen. The lead color. though the Mr. Arthur Sirois, of New York City, has devised an im-
upon the required spot. J. R. I more beautiful, must be given up, as it becomes discolored proved Coupling for the driving belts of ll!'avy machinery, 

.. 4 I. • I on steaming and exposure to the air. The tin color, on the and also for the driving cords of lighter machinery, such as 
ChrY801lne on Cotton. other hand, is of a very fine orangc, and is developed by sewing machines, etc . . the coupling admi tting of the instant 

The author has been commissioned to examine the appli- steaming, and resists l ight better. connecting or disconnecting of the belts or cord.;, w h ile tak-
cations to cotton of a new coloring matter known as chryso- The two colors are much degraded and changed in tone ing up a small space, so as not to interfere with the driving 
line, and which, since March, 1877, has been used in wool by a slight soaping. They present then a flesh color, which of tbe pulleys or wheels. 
and silk dyeing. It is the soda salt of benzylated fluores- is restored to a yellow by acids. Mr. William H. Peterson, of Richmond, Ind . ,  has patent-
cine, and has been discovered and manufactured by M. There is still a third method of application, that with ar- cd an improved Double Acting Force Pnmp, that is of 8im-
Fred Reverdin. senite of alumina. Upon calico prepared with acetate of . pIe and compact form, and adapted to be placed at any 

As the inventor has himself in several publications de- alumina there is printed a solution of chrysoline, 62 grains depth in the well, so as to make it non-freezing. 
scribed the chief properties of the new product, and the to 35 fluid ozs. , containing the necessary quantity of arsen- An improvement in Mach ines for Cleaning and Pol ishing" 
method of its preparation on the large scale, i t  will merely ite of soda, and thickened with white starch. The results Coffee has been patented by Mr. Henry Bamberger, of Phila
be necessary to describe here its characteristic reactions. are hetter as regards solidity, but at the expense of beauty. delphia, Pa. This invention has reference to an improved 

This color is soluble in all proportions in water and alco- The orange is less intense, more of a yellow shade, and machine for cleaning coffee of its adhering impurities, dry 
hol. In glycerine diluted with water it is less soluble, and wanting in hrighLness. It resists washing and light. hulls, etc. ,  and imparting to it a smooth and uniform ap-
in concentrated glycerine it dissolves only with the aid of Dycing. -I submit some skeins dyed upon the same prin- pearanee. 
heat. It is insoluble in OIls. Essence of turpentine precip- ciples. The results are not much more satisfactory. The Mr. Willie Kniffin, of Yorktown, N. Y. , has patented an 
itates it from its aqueous solutions. first skein was mordanted in acetate of alumina, at 5° B. , improved Lifting Jack for raising the axles of wagons to 

Its solutions by reflected light are of a splendid green color, steeped in a bath of chrysoline and arsenite of soda, wrnng, allow their wheels to be removed, and to raise other heavy 
but by transmitted light of an orange dried, steamed, and washed. A tolerable orange. which weights. It is so constructed as to enable a weight to be 

Alkalies promote its solution, while the acids and all the resists light slightly. raised by a slight exertion , and will hold the weight sus-
metallic salts, except the carbonates, give an orange pre- The second skein, prepared in the same manner, was then pend.ed for any length of tillIe. 
cipitate, the shade of which varies according to the base of dyed in a bath containing acetate of alumina and arsenious Mr. William H. Walsh, of Fort Worth, Tex.as, has de· 
the salt. acid dissolved in glyccrine. Wring, dry, steam, and wash. vised an improved Gin Saw Sharpener, of simple construc-

Among these precipitates, the most remarkable are those The tone is much more yellow. tion, by which the teeth of the saws are cut square at the 
given by chloride of tin and nitrate of lead. The latter is Caution must be used in this process, as it is difficult to inside and pointed at the top, and by which the sharpening 
brightest if we precipitate a cold, weak solution, which has get the threads evenly dyed. of all the saws of a cylinder is accomplished quickly and 
previously been rendered slightly alkaline The third skein was saturated with a solution of chryso- perfectly, avoiding the objectionable features of hand 

Chrysoline contains two distinct coloring matters-the one line, dried, and passed into nitrate of lead. The result is a sharpening. 
gives a yellow precipitate with acids and metallic salts, the line orange, but not solid. Sedgwick M. Wade, of Andover, Ohio, has patented a 
other a red or rose precipitate with salts of lead. The fourth skein shows the color fixed WIth muriate of Strap Hinge, composed of two leaves, having flanges and 

The latter Co:Oi' is not fast ; the former is more stable. If tin, the tone being slightly less red than the foregoing. All rear tongues, the latter curved to form sockets for the pivot. 
the precipitate produced by muriate of tin is allowed to set- the shades obtained with chrysol ine are rendered yellow by • • • • .. 
tIe, the clear liquid above is of a light orange. If this is acids . and are restored to their primitive shade by alkalies. EfI"ect of' Ga8 on Cotton GOOd8. 
rendered ammomacal, and mixed with a weak solution of I have still to relate a fact which has been already re- At the last meet ing of the Chemical Section of the Philo-
nitrate of lead , it deposits a splendid rose-colored precipitate, marked with other artificial coloring matters. A yellow sophical Society of Glasgow, Dr. William Wallace, gas ex
apparently due to the presence of a certain quantity of dyed with bark is considerably helghtenrd by taking it aminer and publ ic analyst for the city of Glasgow, read a 
eosine , which is produced in the manufacture along with through a weak solution of chrysoline, 1 grain to the fluid short paper on the destruction of the color of cotton goods 
the yellow color. ounce. by the sulphur in the gas burned in the Londo!l warehouses. 

Cotton cannot be dyed in a direct manner with chrysoline, Chrysoline, therefore, cannot be considered applicable to Sulphuric acid, he said, was found in considerable quantity 
and receives only a slight rose coloration if previously mor- cotton .where nitroalizarine may be advantageously used in in the goods after being some time exposed, while the same 
danted with salts of iron or alumina. its stead. This latter color gives shades more solid, and articles in the fresh condition were quite free from that acid. 

With a lead mordant it takes a beautiful light rose, the almost as brilliant. In some cases the cotton fiber itself was rendered so tender 
ihade of which is scarcely proportionate to the total quan- Chrysoline will find its use for wool and silk, which it as to be perfectly useless. The same thing had been observed 
tity of chrysoline in the dye bath. It is the red coloring dyes readily without mordants. and on which it is much in the warehouses in several large towns in England, such as 
matter alone above mentioned which dyes. The whites are more solid.-Societe Indust. de Roucn. - Ohcmica1 Review. Leeds, Manchester, etc. , where common coal, contain ing 
always stained. .. • I. • much sulphur, was used as the source of the gas supplied to 

If cotton is worked in a watery solution of chrysoline, 1 A Cheap Illuminated Clock. the consumers, but only to a limited extent. The remedy 
grain to the fluid ounce, and dried, it takes a very fine Reiniger, ot Stuttgart, proposes an ingenious SUbstitute which was recommended by Dr. Wallace was the thorough 
orange shade. This color, which is characteristic of chryso- for illuminated tower clocks. It is the use of a magic lan- ventilation of the warehouses, so as to insure that the sui
line, is not fixed upon the cotton, and is very sensitive to tern, so frequently employed for street advertising in this phurous and sulphuric acids ienerated by the burning of the 
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Jtitntifi t �tutri tan. 
gas might have a sufficiently free escape into t�e atmosphere. I recting the jet to control it completely without sending meso 
He also suggested the free use of lime for whitewashing sages to the engine driver. An engine of this kind forms 
the walls of the warehouses, so that the acid vaporR float.ing part of Messrs. Shand, Mason & Co. 's exhibits in the Paris 
in the more or less confined air might coruhine with the lime. Exhibition. We take our illustration from the Engineer. 
He exhibited a number of specilliens of the goods which he .. , II , .. 
had examined after they had been sent back by the London Improved Hair Pin. 

merchants, as damaged, to the manufacturers. Both in color Mr. Edward Kelly, of Baby's Point, Ontario, Canada, 
and in strength they were seen to have suffered detriment by has recently patented an improvement in hair 
exposure to gaseons fumes. pins which is clearly shown in the accom· 

.. ' " '  .. panying engraving. The improvement con· 
Dn'BOVED STEAl[ FIRE ENGINE. sists in connecting two or more ordinary hair 

Our engraving represents one of the improved steam fire pins by means of an elastic cord of suitable 
engines that have been supplied for the new chief station in length, so that the pins may be imerted on op· 
the Southwark Bridge road of the Metropolitan Fire Brigade, posite sides of hair braids with the elastic con· 
London. The object of Captain Shaw in the construction nection passing over the top. The cord 
of these machines has been to keep all the parts as l ight as contracts and securely holds the pins in place. 
possible, consistent with the necessary strength, so as to en· ... . ... 
able the firemen, with all their apparatus, to be conveyed Large Driving Beltll. 

quickly to a fire. To ascertain the required strength of At the Paris Exhibition, some fine main 
carriage wheels, etc. , Captain Shaw recently instituted a driving bel ts, made after Sampson's patent, are shown by 
number of experiments at t.he vacant ground on tbe Thames Mr. Edwards, of Manchester, Eng. There is one double 
Embankment, near Blackfriars Bridge, where the engines belt, 207 feet long, 63 inches wide, .which weighs 2,962 lbs. , 
were tried in every possible way, and the information ob· and is made to transmit 600 indicated horse power. Another 
tained by means of these experiments has been employed in is 184 feet long, 53 inches wide, while a third is 163 feet 
the design of the two engines in question. w

.
ng tlnd 63 inches wide. These two latter weigh together 

Hitherto the consumption of a considerable quantity of 4,378 lbs. , are without cross joints from end to end, and are 
gas has been found necessary in order to keep up the tern· intended for ii large cotton mill, to drive direct a flywheel 
perature of the water in the boiler. This is now avoided by 30 feet in diameter, and 10 feet 3 inches on the face. The 
an improvement introduced by Messrs. Shand, Mason & Co. , combined horse power they are made to transmit is 1,000. 
into their inclined water tube boiler, consisting mainly of .. , 0 • ..  
an increase of the heating surface, the quantity of the water American Cotton at Paris, 

remaining the same. By this the time required for raising Colonel Balys, special commissioner from Tennessee to 
steam is reduced by betwcen two or three minutes. The the Paris Exhibition, reports that Memphis not only won 
engine is of the makers' well known single cylinder type the leading prize for the exhibition of the best bale of cot· 
with bucket a'hd plunger pump. The vertical and rotary ton, but also received a grand testimonial, the bale which it 
parts are evenly balanccd, so that the transverse oscillation displayed being said to be the best ever raised in  the world . 
previously noticeable has been entirely over.:!ome, and the Its history is somewhat remarkable. At an exhibition in Mem· 
engine works at high speed with great regularity. The phis it received the grand prize of $1.000, another first prize 
valve passages in the pump have 'also been enlarged, and at the Centennial, a third at Liverpool, still another at a na· 
the steam used more expansively, so that weight for weight tional fair on the continent of Europe, and now these awards 
the engine is rendered about one third more powerful than at Paris. The value attached to it by its owner has been 
those previously in use. By these means, and without in· so great that in transportation abroad it has been in charge 
creasing the weight of the boiler, the area of the steam cyl· of a special messenger. It was finally bought by the largest 
inder has been largely added to, so as to enable a jet of spinner of lace goods in Paris to be kept as a souvenir. At 
water to be thrown to the increased height required by the the Philadelphia exhibition the Fiji Islanders carried away 
great extension of lofty buildings in London. A novel form the prize for long staple cotton, but at Paris this year they 
of self· acting by· pass has been adopted, which can be ad· gracefully yielded to Memphis. That Egyptian cotton, long 
justed so that the whole or any part of the water pumped is staple, is to a certain extent compcting with our sea island 
J:eturned to the suction chamber, enabling the fireman di· cotton is attributed to the fact that while the South has been 

IMPROVED STEAM FIRE ENGINE. 
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favored with unusual crops, yet it has not been careful in 
their preparation , and consequently they have not yielded 
so high a price as they would have been otherwise entitled 
to. 

.. ' . '  .. 
ASTRONOliliCAL NOTES. 

BY BERLIN H. WRIGHT. 
PENN YAN, N. Y . ,  Saturday, October 19, 1878. 

The following calculations are a!iapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 

PLANETS. 
H.ll. H .•• 

MarB rI8eB . . .  . . . . .  . . . . . . . .  5 26 mo. Neptune riBeB . . . . . . . . . . . .  1\ 49 eve. 
VenuB . riBeB . . . . . . . . . . . . . . . . 5 18 mo. I UranuB riBeB . . . . . .  • . . . . . .  1 52 m

. 

o. 
Jupiter Bets . . . . . . . . . . . . . . . .  10 52 eve. Neptune in meridian . . .  . . 0 38  mo. 
Saturn in meridian . . . .  . . 10 01 eve. 

FIRST MAGNITUDE STARS, ETC. 
H.M. H.lI'. 

Alpheratz in merIdian. . . 10 08 eve. I Procyon riBeB. . . . . • . • .  . . . .  11 20 eve. 
Mira (var. ) rises . . . . . . . .  8 32 eve.  Re�ulus rises . . . . . .  . . . .  1 27 mo. 
Algol (var.) rises . . . . . . . . . .  1 10 mo. SpIca rises . . .  . . . . . . . . . . . 6 04  mo. 
7 stars (Pleiades) rise . . . . . 6 18 eve. , Arcturus sets . . . . .  . . . . .  7 29  eve. 
Aldebaran rises . . . .  . . .  7 37 eve. I Antares sets . . . . . . . . . . . . . 6 49 eve. 
Capella in meridian . . . . . . 3 17 mo. Vega sets . . . . . . . . . . . . . . .  1 36 mo. 
Rigel rises . : . . . . .  . . . .  . . .  . .  9 44 eve. Altair i!, meri�i�n . . . .  . . . . .  5 52 eve. 
Betelgeuse rISeB . . . . . . .  . . . 9 29 eve. Deneb In merIdIan . . . . . . . .  6 44 eve. 
Sirius rises . . . . . . . . . . . . . . .  1 1  45 eve. I Fomalhaut in meridian . . . 8 57 eve. 

REMARKS. 
Venus and Mars will be near the moon October 25, Venus 

being 7° and Mars 6° north of the moon. They are in Virgo, 
near the middle of the constellation, being 5°  northwest of 
Spica. Jupiter and Saturn are the only planets visible to the 
naked eye, which are at present favorably situated for obser· 
vation. Jupiter w ill be at eastern quadrature October 21. be· 
ing then 90° east of the sun. Uranus will be in conjunction 
with the moon October 21, being about 3° north. 

ANSWERS TO CORRESPONDENTS. 
F. V. Pike.-Thc amplitudes of the three stars which 

have been added to the above l ist since the amplitudes were 
published are : Fomalhaut , 410 41m. 30 sec.- ; Deneb, 68° 
30m. 20 sec.+ ; Mira, 40 39m. 57 sec.-. Jupiter retrograded 
from May 25 to September 22. Inquirer. -We have never 
witnessed an eclipse of one of Jupiter's satellites by another, 
and do not think such a phenomenon has ever been recorded, 
though it is possible. 

�--------__ .�'H'�.�.�----------
Two CroplI oC Silk a Year, 

Touching the reported improvement in the breeding of 
silkworms, whereby two broods a year are raised, Mr. J. 
J. Hessler, of Reading, Pa. , informs us that it is an old 
practice, at least one that he has followed for many years. 
He has been in the business from childhood, he writes, and 
has always raised two yields in a year without any trouhle. 

© 1878 SCIENTIFIC AMERICAN, INC.



Ititutifit �lUtritau. 
HAmy PREHENSILE-TAILED PORCUPINE. ·Delaware county. The surface of the wood was literally Castor OU Plant. 

The brightest, and prettiest, and by far the pleasantest of riddled by the termites. They love decayed wood, under Originally a native of Asia, the castor oil plant is now 
all of the places of resort within cab-fare radius, in London, which they rest, and on which they feed. They also live naturalized in Africa, America, and the south of Europe. 
is the northeast corner of Begent's Park. There are the under stones. This plant has been known from the remotest ages ; its seeds 
Zoological Society's Gardens, where may be found a collec- " They have not been of great damage here as yet, have been found in some Egyptian sarcophagi, supposed to 
tion which, in some departments, is unsurpassed. This col· hut the possibility of such an increase of the insects as to have been at least 4, 000 years old. It is singular that the 
leetion is continually being enlarged and improved. make them pests is at least worth thinking about. Dr. oil expressed from its seeds should have been used by the 

Our illustration represents some interesting little animals Leidy has recently made some interestiug discoveries of the I ancients, including the Jews, as one of their pleasant est oils 
that have lately made their appearance. The for burning, and for several domestic uses, 
hairy porcupine with the prehensile tail,  the though its medicinal virtues were unknown. 
tree porcupine of Brazil, whose Latin name The modern Jews of London use this oil by 
is Sphingurus mllosus, was obtained by pur·· the name of oil of kiki for their Sabbath 
chase in March, 1877 ; but she gave birth to lamps, it being one of the five kinds of oil 
a youngster on July 9 of this year, and our their traditions allow them to burn on such 
engraving represents both mother and child. occasions. 
They have a lodging at present in the house In some parts of Europe this shrub is not 
belonging to the small mammalia, on the east more than three or four feet high, yet in its 
side of the gardens ; hut the parent is apt to run native coun try it is a perennial, fifteen or 
up to the very top of the bough placed aslant twenty feet high, with a thick stem. In cold 
in a corner, so as almost to h ide herself be- climates it becomes an annual, though there 
neath the roof. She is between a large rat are many other instances of perennial plants 
and a small rabbit in size, and of a grayish. becoming annuals by change of climate. The 
brown color : the tail is very useful, awake rapid growth of the plant is illustrated hy an 
or asleep, for holding on to trees. instance reported in Tennessee. A castor 

We take our illustration from the London bean was planted in May, in a garden in 
News. Memphis, and in N ovem bel' it had grown to 

•• • ... the height of twenty·three feet, with a spread 
Fish C ulture In l\' ew York , of foliage fifteen feet in diameter. The trunk, 

The New York Commission of Fisheries ten inches above ground, was eighteen inches 
report that more than three millions of shad in circumference. The castor oil plant is ex· 
fry were tumed loose in the Hudson Riv· tensively cultivated all over India. The plant 
er, one million eight hundred thousand is cultivated at Lucknow as a mixed crop. It 
young salmon trout were distributed, and of is sown in June by almost all the villagers, 
the brook trout-the species in respect of principally for their own use for purposes of 
which the burdeItof effort has been expended illumination. There are 67,OCO acres under 
and the maximum of succees in hatching castor oil in the Madras Presidency. The 
reaehed-an immense number were hatched manufacture of castor oil is actively carried 
and placed in the various waters of the State. on in the United States, especially at St. Louis, 
The orders for this succulent and ganiesome the beans being largely produced in Southern 
fish far exceed the supply, and if even a small Illinois. In 1875, official returns give 24, 145 
number reach maturity there is no reason why HAIRY PREHENSILE·TAILED PORCUPINE. acres under this culture in Kansas, producing 
our larger trout streams should not recover 36 1 ,386 bushels of seed. In Iowa it has been 
the reputation which they had before they were depleted by parasite life within their abdomens-a wonderful revelation. found a profitable crop, the yield being fifteen to twenty
the increase of our scientific anglers. The Commission are Terme8 jlampes is not a true ant, but belongs to the Neurop. five bushels of seed per aere. 
now occupied with new branches of fish culture of such a iera. " The ground is prepared, says the Boston Cultit'ator, as for 
character as the supply of insect food for the finny gour. 4 , • I .. other crops, and the seeds are planted much in the manner 
mands and the crossing of breeds, all of which goes to Phosphorus a Core Cor Sciatica. of those of Indian corn, with the exception that there is but 
prove that ere long the culture of fish will reach the point It is not ordinarily wise to try remedies for effecting cures one seed put into each hill, and that at every fourth row a 
already attained in the propagation of animals, fruits, and which one finds in the newspapers. But where the ingre- space is left to admit of the passage of a team for the pur· 
plants. The Commission consists of ex·Govemor Horatio dients are such that no harm can arise from their trial, and pose of gathering the crop. The riplming commences in 
Seymour, Mr. Edward M. Smith, and Mr. Robert B. Roose· the source from which the prescription emanates is likely to August. About twenty bushe ls from an acre of ground is 
velt. be reliable, the afflicted will gladly try almost any remedy considered a fair yield, The oil is obtained from the seed 

.. , • I .. 
recommended. by expression, by boiling with water, or by the agency of 

GOLDEN BmD OF PARADISE. Dr. Volquardsen reports in Schmidt's Dictionary and the alcohol. Nearly all that is consumed in England is obtained 
It is hardly possible to conceive a more singular arrange. Pesth Medico· Chirurg. Presse, both good authorities, from by expression. In this country the seeds, cleansed from 'the 

ment of plumage than is presented in the dust and fragments of the capsules, are sub-
Golden Bird of Paradise, although in many mitted to a gentle heat, not greater than can 
species there is something so remarkable and be borne by the hand, which is intended to 
unexpected that we believe the extreme of render the oil more fluid, and therefore more 
uniqueness to have been reached until we easily expressed. The whitish oily liquid thus 
come across another species which equally obtained is boiled with a large quantity of 
raises our wonder and admiration. water, and the impurities skimmed off as they 

In this species six long slender shafts start rise to the surface. The water dissolves the 
from the head, three on each side, bare for mucilage and starch, and the albumen is coag· 
the greater part of their length, and fur· ulated by the heat, forming a layer between 
nished with a l ittle patch of web at their ex· the oil and water. The clear oil is then reo 
tremities. These curious shafts are movable, moved and boiled with a very small quantity 
as the bird possesses the power of raising of water, the effect of which is to clarify the 
them so as to stand out horizontally on each oil and get rid of the volat ile acid matter. 
side of the head, or of permitting them to Great care is necessary not to carry the heat 
hang loosely down the sides of the neck. The too far, ail the oil would thus acquire a brown-
flanks are decorated with massive plumes of ish color and acid taste. 
jetty black, that are also capable of being In the West Indies the oil is obtained by 
raised or lowered at the pleasure of the bird, decoction, but none of it appears in this coun· 
and that fall over the wings and tail so as try. In Calcutta the fruit is shelled by wo° 
nearly to conceal them. men, the seeds crushed between rollers, then 

The general color of this curious species is placed in hempen cloths and pressed in the 
deep velvety-black, changing into gray on the ordinary screw or hydraulic press. The oil 
top of the head, and into the richest change thus obtained is afterward heated with water 
able golden green on the back of the neck. in a tin boiler until the water boils, by which 
The throat is most gorgeous in the sunshine, means the mucilage and albumen are sepa· 
being covered with scale· like feathers of gUt- rated. The oil is then strained through flan· 
tering green edged with gold. The feathers nel and put into canisters. Two principal 
of the tail are also velvet-like, and some of kinds of castor seeds are known, the large 
the shafts are long and filamentous. The to· and the small, the latter yielding the most 
tal length of this bird is rather under a foot. oil. The best East Indian castor oil is sold 

We take our illustration from Wood's " Na· in London as " cold drawn." In some parts 
tural History. " of Europe castor oil has been extracted from 

•• • ... the seeds by alcohol, but the process is more 
A Del!ltroctive American White Ant. expensive and yields an inferior article. Cas· 

A correspondent of the Gardener's .lIonth- tor oil is purified by decantation and fiItra· 
Iy having recently sent specimens and de- tion, and bleached by exposure to sunlight. 
scription of a white ant, which he found not • _ .. 
only destroying his geranium plants but even Cat-TaU Down . 

eating through his pine plant stakes, the sub- GOLDEN BIRD OF PARADISE. M. Bien calls attention, in the Repertoire 
ject was referred to Rev. H. McCook, an em· de Pha/'macie, to the decided healing properties 
inent authority. This gentleman reports that the insect is which the London Medical Record copies, a case of sciatica of an application of the down of the common cat·tail flag 
our common TermM jla�'ipe3, which abounds everywhere in which lasted for two years and defied all treatment. He Typha latifolia) to wounds, particularly to burns and gcald� . 
the vicinity of Philadelphia. He says : " I  have traced them then arrived at the idea of trying the internal use of phos- It is only necessary to puncture the vesicles, to covpr 
by myriads. Some time last winter I made a statement con· phorus, which he prescribed in does of fifteen milligrammes them with a dense layer of the down, and to Ipave this 
cerning these insects before the Academy, and exhibited the (about one fourth of a grain) three times a day. Three until it drops off. The plant is a common one and well 
specimens of their work from my eollection of insect archi· days sufficed to obtain a marked improvement, and three known to everybody ; the remedy may therefore be readily 
tecture. They were taken from the fence of a gentleman in weeks brought a complete cure. tested. 
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ItECHANICAL EXXmITION AT BOSTON. Among the smaller machines at the Exhibition is an in· -'I zil, in spite of the circumstance that the Germans are flood· 

One of the good features observable at this exposition of genious type writer exhibited by Fairbanks, Brown & Co. , ing the market with an inferior article bearing American 
the industrial arts is that nearly all the machines in the rna· of New York and Boston. It is intended for use by report· : makers' trade marks. American clocks sell well. Amer· 
chinery department are in motion. This allows the specific ers, editors, authors, copyists, merchants, and profeesional ican furniture can be found throughout the greater part 
work accomplished by each, the modus operandi, to be read· men. Writing with this machine is done by means of keys, of South America. Complaints of its frailty, however, are 
i1y ascertained and understood. Among these machines are which are compactly arranged in four rows of eleven each, too frequent. Lard and flour are staple articles, and are 
several that have been already fully described in this journal, and may be operated by any finger of either hand. On each sold largely. American butter lacks keeping qualities, and 
as the Buckeye Steam Engine, the Brown Caloric Engine, key is plainly printed the letter or character it represents. By is therefore unsalable. 
Worthington's Duplex Engine Pumps, Brainerd's Milling depressing any key, the corresponding letter is printed on ------.. -..... ........... ------

Machines, the Allen Steam Engine Governor, the Chase the paper. The " action " is fully as rapid and easy as that SOlDe Benefits of' the Hard Times. 

Steam Engine Governor, etc, ; but there are others in opera· of the piano. The alphabet, numerals, and all necessary Commissioner Williamson, of the General Land Office, 
tion having improvements that are ingenious and valuable. characters for punctuation, italicizing, and reference, are has prepared a comparative statement of the disposal of 
We refer more particularly to Kidder's Printing Presses, made by it. It is easily adjustable to any desired spacing public lands during the fiscal years ending June 30, 1877, 
Dooley's Paper Cutter, the Morse Diamond Cutting Machine, between lines. The improvements in this little useful mao and June 30, 1878, which shows a general movement West· 
Leather Splitting Machine, L. J. Wing's Improved Rotary chine are numerous, and its construction is different from ward during the past year from regions of the East. In 
Engine, Wiswall's Torrent Rotary Pumps, and many wood· all other machines of this class. The advantages claimed I' nearly all the prominent Eastern cities societies of emigra· 
working machines. for it are beautiful legibility, rapidity of action, and ease of tion have been engaged in forming colonies from among 

There is an unusually fine exhibit of steam, water, and operation. The average speed of a pen in ordinary writing mechanics and unemployed laborers with a view of settling 
gas valves by the Chapman Valve Co. , of Boston. The Chap· is from twelve to twenty·four words per minute. The aver- them by companies or colonies on the rich lands of the West, 
man valves have come prominently before the public during age speed of the type writer is from forty to seventy-five and thus relieving the cities of their superfluous and idle 
the past five years. They possess features which are of words per minute, that is, where a single copy only is de· popUlation. As Commissioner Williamson says, all this is 
special interest to all persons using valves, and particularly sired, but as any number of copies from two to twenty can certainly the good that has come from the evil of hard times. 
to those who have found difficulty in procuring a valve that be made at the same time, it follows that with this type The mechanics, instead of sitting down to groan over the 
would remain tight under the various conditions to whicQ. writer, and a good operator to use it, from three to twenty dullness of business prospects, have packed up their fami· 
valves are subjected. This company claim to produce a hOUfS' work can be done in one hour. Three different kinds lies and gone where work will bring an honest return. 
valve that will remain tight permanently when used for hot of type can be used in the machine. Taking Dakota, Kansas, Minnesota and Nebraska, the 
or cold water, gas or steam, and substantiate their claim by In the evening the main hall of the building is lighted up comparative statement of the disposal of lands during the 
giving a guarantee with every valve. These valves are made in a brilliant manner by the Brush and the Wallace·Farmer above periods shows how vastly the emigration has in
with a hollow plug, and have a seat of Babbitt or soft metal electric lights. Of the former there are two No. 5 current creased. Lands are disposed of by cash purchase, by home
instead of hard metal. The seat is cast into dovetail recesses machines, each operating four lamps, of 3,000 candle power stead settlement, for timber cnlture, and by warrant and 
in the body of the valve around the inlet and outlet openings each, or equal to 200 five· foot gas burners. The machines scrip location ; four different �etbods,. and the records of 
after the plug is placed in, position, and forms a perfect seat are operated by a steam engine. and absorb while in action each are preserved separately m archives of the General 
without grinding. The process of forming the seat is very about fourteen horse power. The lamps in use are adapted Land Office at Washington. For Dakota the figures are : 
ingenious, and originated with the manufacturers. These to burn about thirteen inches of carbon without adjust. 1877. 1878. 
valves are, w"e are informed, proved at 300 pounds pressure ment, and the carbons last six to seven hours. At the end Cash . • • . • . • • . • • • • • • • . .  20,336 '62 acres. 74,940 '93 acres. 
per square inch. In the case of steam valves, with which of this time new carbons may be placed in the lamp in a few H.omestead . . . . . . . . . . . 123,869 :82 acres. 804,298 '66 acres. 
there is so much trouble, this company guarantee that every seconds without serious interruption of the light. The light Timber culture : • .  , • . •  68, 188 92 acres. 570,224. a4 acres. 

I b ·  d f h h 11 . .  f . .  l' l'k h f h It ' Warrant and scnp Ioca· va ve 0 tame rom t em s a re�am tight or the space of produced 18 a pure whIte Ight, l e t  at 0 t e sun. IS tion . . . . . . .  . . . .  . . . .  5,983. 04 acres. 12,346 '80 �crc�. one year under 150 pounds steam pressure. The workman· very steady, and delicate shades of colors may be detected 
ship and finish of these valves is very superior. The hydrant as well by its use as by sunlight, Another peculiarity of 
by the same company is known as a gate hydrant, and the electric light is that it produces very little heat, and gives 
claim made for the valves extends with equal force to it. off an inappreciable amount of non·respirable gases. An 

The Boston Blower Co. exhibit a " Lightning Grinder, " equal amount of gaslight produces nearly two hundred 
which was patented November 24, 1874, and improved 1878. times as much heat and about the same proportion of non· 
This machine is for the purpose of grinding mower and respirable gases. The healthfulness of electric light is 
reaper knives. It will grind a uniform bevel from the points therefore a great point in its favor, as compared with any 
to the very base of the sections. It will grind out notches other artificial light, and there is no danger of fire or explo· 
and uneven places. It can be operated by one person. By sion in its use. The steadiness of the light produced by the 
taking off the knife holder, which is held by two screws, at· Brush apparatus is noticeable. 
taching a standard and platform rest, and putting on a larger ... . . . ... 

The table shows an increase of 1,243,423 '53 acres in one 
fiscal year. The same figuring for Kansas shows an increase 
of 1,356,478 '68 acres ; for Minnesota, 761,356 '10 acres ; find for 
Nebraska, 363, 268 '98 acres ; making a grand total in these 
four localities alone of 3, 724,572 '29 acres, Reports show 
that this business is going on. and that the settlers are doing 
well. The New York Tribune says that the colonies that 
went to Kansas and Dakota from New York, through the 
instrumentality of John Kelly, about 4.000 strong, and those 
that went from Baltimore and Philadelphia, Indianapolis 
and Boston, are prospering beyond their expectations. 

wheel, the machine becomes an emery wheel grinder, which AllERICAH GOODS IN BRAZIL. .. . •  · • 

will sharpen, point or polish plows, cultivator teeth, shovels, In a long and somewhat rambling commentary on the Autwnn Su�gest.ons. 

mill picks, axes, and all tools used on a farm or in II shop. markets of Brazil, a correspondent of the Evening Post, Very decided changes in temperature come about at this 
It is excellent as a cross-cut saw gummer. The emery writing from Rio de Janeiro, mentions some things worth season, and often without warning. Fresh, cool days are 
wheels make 2,000 revolutions per minute. The same com· heeding by those who intend to send goods thither. Fol· followed by others warm and moist. The Pkiladelphia Led· 
pany exhibit, on the interchangeable plan, fan blowers, some lowing the list of articles forming the cargo of the pioneer ge1' tells its readers that it is unhealthy to shiver, and not 
of which are in operation, for cupola furnaces and forges, steamer, the writer notes that drugs are not likely to gain a either pleasant or salutary to sit about while under the sen
puddling and heating furnaces, steam boilers, etc. , and also large sale. There is a decided preference for French goods, sation of even slight cold. Housekeepers should take care 
some exhaust fans for removing shavings from wood work· while the experience of the English in supplying the East that some apartment in their dwellings is sufficiently warmed 
ing machinery and dust from sand and emery wheels. The Indies and other tropical markets gives them a very decided by stove or range or furnace to be comfortable. Health, no 
exhaust fans can also be used for ventilation, refrigerat ing, advantage over new rivals. Books will meet with only a less than personal satisfaction, is involved in this matter. 
etc. limited demand. For rice machinery the prospect is poor, The slight ailments and occasional serious diseases which 

Hill, Clarke & Co. , of Boston, have a fine exhibit of ma- since the cultivation of rice is dying out. Mule shoes are mark the change of season arise usually from inattention to 
chinery, consisting of Flather's Hollow Spindle Engine subject to heavy duties, and can scarcely compete success- the warnings which the body gives in its protests to dis
Lathe, with turret head in place of tail stock and other tools. fully. For cut nails there is no market, the French wire comfort. It is said by some to be heroic and hardy to en
Their " Concord Buzz Planer " is a very meritorious rna· nails being preferred, though more costly, owing to their dure the preliminary touches of winter. But it may be that 
chine. The shape of the frame is such that any irregularity superior penetrating power. Cotton drills should meet with the hero or heroine is simply indolent, and afraid of the 
in the floor will not cause a twist or spring, thereby cramp· a large sale. So, ultimately, with iron machinery, though labor or care involved by going into winter quarters. 
ing t.he tables or throwing them out of line. The tables are it is difficult to compete in cheapness with articles of Eng. The trees retain their foliage in luxuriant green, and all 
both movable and quickly adju�ted by the use of one hand· lish and Belgian make. There is, too, a prejudice against vegetation is very rank. This late verdure is beautiful, but, 
wheel at each end of the machine ; an.d while being raised American maChinery, owing to its lightness and seeming like many beautiful things, treacherous. Trees may have 
or lowered the edge of the table will keep at equal distance delicacy, which will have to be overcome. Our wood-work- malaria lurking about them, more especially when the heat 
from the cutting edge of the cylinder, thus giving the ing machines are often found to be too light for the hard, of noon is in wide contrast to the cold of midnight. Na
smallest possible amount of opening from the cutters when tough woods of Brazil. American boots should succeed. I ture's chemical processes of the kind that are injurious to 
gauged for work. Their patent adjustable rest or guide is The market, however, is not so large as the popUlation of the human constitution are accelerated in autumn. As in 
also attached to the machine, and by simply turning one the country would suggest, the great mass of laborers, Por- the laboratory the manipulations of the operator give off 
screw it can be set for any bevel, or if desired it can easily tuguese, and negroes going barefoot or wearing wooden· gases, so in nature the combinations and changes which are 
be removed from the tables. On the front edge of the back soled shoes. We are inclined to think that this custom will constantly going on affect the wider circle of that grand lao 
table there is a rabbeting groove by the use of which, in I not hold out long against cheap and durable shoes of leather. boratory, the world which we inhabit, The housekeeper 
connection with the rest, rabbeting can be done any depth Our printing presses are found to be so superior to those of must gnard against these influences. The sunlight must be 
from 1-16th to Yz inch, and any width desired. the French, that they are sure to compete successfully. admitted to dwellings-the midnight it is well enough to 

A new device which remedies a great railroad nuisance is Small printing offices are numerous, and although they are keep ont, except so far as to provide ventilation. Philoso. 
the noiseless locomotive safety valve invented by Mr. Henry able to command only small and cheap presses, it is to these phers tell us of the " storing of heat. I I A simple test and 
G. Ashton, of the Ashton Valve Company, of Boston. The rather than to the few large establishments that our press proof of this theory is in the warming of the house by the 
object of the invention is to overcome the nuisance of the makers and type founders should pay special attention. The cheerful sun, and the storing of the heat by preventing its 
sudden bursting out of steam when a locomotive is moving market for sewing machines is good, but it will be up·hill escape as the decline of day weakens the warming rays. 
or standing still. The high pressure of steam in a locomo· work to conquer the prejudice of the people for a long.es. Another seasonable hint is in order, in which the tire hrig--
tive boiler finds vent at the inconceivable velocity of 1 ,600 feet tablished American machine of Glasgow make. ade and the insurance companies are also interested. The 
per second through the safety valve. The steam strikes the American kitchen ware and cutlery are slowly winning heating apparatus of every building, whether used for 
air with this force, and the problem has been how to avoid favor. In miecellaneous hardware the trade is yet small, dwelling or for business purposes, shonld he thoroughly ex· 
a noise proportionate to that force, This noiseless safety owing to the cheapness of European products and the pop· amined and put in complete repair. Metal corrodes during 
valve operates so that no steam is either seen or heard, by ular prejudice against the lightness of American articles. the summer, and flues become choked. Hence, from the 
simply conducting the escaping steam through a pipe into Hats, if cheap enough, will command a large sale. In the neglect of precaution, cold weather is ushered in by fire 
the tender of the locomotive, where it is used to heat the cities the tall, uncomfortable silk hat is almost universally alarms, and the report of casur.1ties ranges from slight up 
feed water, which is then pumped warm, instead of cold, worn. American rifles and pistols are too good for the mar· to serious conflagrations. Now is the time for the house
into the boiler. Thus all the steam that was blown into the keto The Brazilian is very little addicted to the use of fire· keeper's tOIl'l' of inspection over the premises (with a glance 
air (with a noise) and wasted is utilized silently, and the pub· arms, and is satisfied with the cheap trash supplied by Bel· at the coal·bin, if that is not already filled). All these prep
lic now has, or may have, in respect to a safety valve, a gium, The market for printing paper is not promising, the arations may be conducted leisurely and comfortably at 
noiseless locomotive. cheap English and Belgian papers beip,g generally used. this time, with no interruption from cold hands. And if 

There is a series of inventions connected with these Our printer'� ink is meeting with ready sale and gives good mechanics are needed, they will come for the calling, and be 
noiseless safety valves covered by eight patents owned by satisfaction. American type stands high, notwithstanding glad of the opportunity. A month hence, when the cry is 
the Ashton Valve Company, who are applying their valves its greater cost, owing to its toughness and finish. Ameri- universal, you might as well call " spirits from the vasty 
quite extensively on locomotives of different railroads. can axes are unexcelled, and are selling in every part of Bra- deep I I  as invoke the stove dealer and the plumber. 
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Curiosities oC the A.lDericalt Expo rttnl!,' Trade. Tobacco 

-�o the am��nt of 55,000 pounds was exported I ries large quantities. The principal articles of export are 
American enterprise in the struggle for supremacy in the as early as 1621. Since 1790 we have sent abroad 9, 529,123 the mechanical or " clock-work" and the steam toys, but 

world's market has been handicapped by six serious draw- hogsheads, equal to 1 3,000,000,000 pounds. To transport I there are also large shipments of tin and wooden toys, most 
backs. These are, lack of means of transportation, high this vast product would, it is estimated, require 19,058 ships, of which class were formerly exported from England or 
rates of interest Oil capital, high rates of marine insurance, carrying 500 hogsheads each, or a yearly average of 216 Germany. Wood is much cheaper in America than in 
carelessness in packing, waste of ma,terial in manufacturing, vessels of that capacity. Will somebody put that in his Europe, and machines work faster than hands. 
and an omission to make concessions to the local prejudices pipe and smoke it ? Very few mechanical toys lire now imported, and only t h(' 
of outside barbarians. Last year, according to the official report of the Commis- finer French and Austrian work for show-pieces in windows, 

A good time will probably come when these will all be sioner of the Internal Revenue, II greater quantity of manu- American ingenuity has also multiplied the varieties of 
removed, and then adieu to Communism, pauperism, half- factured tooacco, and more cigars and cigarettes, were re- mechanical toys, and the American manufacturers of the 
time, over· production, and all the other real or imaginary evils moved directly from the manufactories for exportation than clock mechanism have met all overtures for the purchase of 
of the day. Kearney will become a bloated bondholder, during any previous year of which an account has been the detached works by European dealers by demanding prices 
Schwab will own a brewery and supply beer to the Bavari· kept by the In ternal Revenue Office. The excess in tobacco which are practically prohibitory. 
ans, Chinese cheap labor will be welcomed by its whilom over the year preceding was nearly 3,000,000 pounds. Of In May last a firm of German brewers sent a cask of Ameri
opponents turned manufacturers, greenbacks will advance the total amount, England takes over 1,000,000 pounds ; can lager beer to Count Bismarck, and in due time received a 
to a premium, gold will be a nUIsance, subsidies to steam- Australia comes next, Germany next, and the United States letter from him through the German Consul thanking them. 
ship l ines will be regard�d with contempt, and many other of Colombill next. There is scarcely any spot in the civil- Since the reception of the letter the firm have received sev
equally incredible things from the present point of view ized world to which we do not export our manufactured eral orders from German houses for samples of lager beer, 
will come to pass. tobacco direct. and the head of the concern has sailed for Europe to make 

Meantlme, Yankee pluck, even with all the odds above In Germany the clippings or refuse of the cigars made in arrangements for its regular export. 
mentioned against it, is making a gallant race, and is fast this conntry have recently found a profitable market at from The Englishman has long had American turkeys regularly 
closing upon its antagonists. This is especially true of the two to five cents per pound. Formerly these clippings were at Christmas, and he likes them. In January last a famous 
past few years-sInce 1875. allowed to accumulate in American manufactories for months, English house sent an agent to this country with orders to 

Taking the figures of 1875-6-7 as a basis, we have advanced until some speculator happened along and took the lot for a ship regularly every week fifty barrels of the finest quail, 
at the rate of £6,000,000 In two years. Our exports to-day are sou�. ( Now agents have been sent out through Canada to prairie hens, grouse, woodcock, wild turkeys, canvas-back 
more than double those of 1860, in which year there was a buy up all they can find, with a view to shipping it to ducks, and other American game that he could procure. The 
very heavy export trade, the one article of cotton alone Europe. enterprise has proved a great success. Buffalo and antelope 
amounting to over $190,000 000, more than twice the cotton Immense quantities of American made cigars have, within meat, venison and salmon are also among the innumerable 
export of 1855. In the fiscal year endmg June 30, 1878. the the past year, been sold in England, where they are eagerly articles of food sent from this country, not only to England, 
increase over 1877 was nearly $65,000 . 000, or about 11 per purchased as cheaper and more suited to the popular taste but to nearly every other civilized nation. 
cent. , and this notWithstanding the greatly lessened demand than any cigars heretofore imported into that country. On It would be unpardonable to close this paragraph, incom
for war material consequent upon the cessation of hostili- one day in March last a single shipment was made aggregat· plete as it necessarily is, without a mention of the fact that 
ties abroad. ing 141,000, and it is estimated that the trade already re- a Boston company are turning out 8,000 cans, equal to 24, -

The possibilities of  the future are cnormous. To say that turns at  the rate of  $4,000,000 per year, equal to  an annual 000 pounds, of  baked beans and codfish-balls daily, and 
our progress prolhises to equal that of the past three years profit of $ 120,000. One firm in this city has even started a that it finds a large demand for both specialties in England, 
is to claim too little. The least we may look for will be an factory exclusively for the making of cigars for export to France, West Indies, and South America. 
expansion on the compound interest plan. England. Room is lacking to pursue the subject to the extent it de-

Our dry goods are superior to those of England, and are The foreigu demand for American cheese exhibits a serves, but there are numerous other points in the American 
preferred wherever they arc entered into direct competition growth unparalleled by any farm product, except, perhaps, export trade that must be both novel and curious to tlfe 
with them. Not to put tOG tine a point upon it, English cotton. As recently as forty years ago the exports amounted general reader. Take the item of coffins, for instance. 
cotton goods are composed of one part cotton and three to but 411,338 pounds. Last year they reached the enor- Coffins and caskets in the latest styles have long been among 
parts clay or other filling, while those manufactured here mous aggregate of 107,364,666 pounds. If this were loaded the regular articles of shipment abroad, and they command 
are without make-weight of any kind. American iron is on drays, each carrying one ton, and occupying eigbt yards, a large sale among the subjects of the effete monarchies. 
naturally of three or four times the tenacity of English iron, the line would extend 244 miles, or a greater distance than A warehouse containing 2,000 of American make was reo 
and so on to the end of the list. from Washington to New York. If the shipment were cently opened in London.  Think of exporting hoop-skirts at 

In variety or excellence of raw material, no country regular during every secular day , in the year the daily this late date. Twenty-two dollars' worth went abroad last 
on the face of the globe can begin to compete with us. movement to the wharves for shipment would exceed 172 year. 
European mechanics bear no comparison in skill or intelIi- tons. Berlin has sent a large order for corsets to Worcester, 
gence with ours. The quantity of milk used in the production of 107,000,- Mass. , and another for American silk to Rockville, Conn. 

An American will turn out four times the quantity of 000 pounds of cheese may be computed by those having lei- Will any one question the good taste of the German ladies 
work that a German or an Englishman will in the same sure and sufficient agricultural knowledge. Nine· tenths of after that ? 
time, and he will do it much better. Wages and the price this vast amount finds a market in Great Britain, which for- Essex, Mass, . exports steel pens to England. 
of living have become so reduced on this side of the ocean merly stood pre-eminent in the reputation of her dairy pro- An American firm have made a complete outfit of locks 
that in many instances they are lower than in Europe. We ducts. Our dairymen have succeeded in imitating the size, for the new Imperial Post Office in Bremen, where the Ameri
have the aid of an unl imited variety of labor-saving machin- general appearance, and even the flavor of the English pro- can system of lock-boxes has been introduced. 
ery, a great deal of which is not known abroad, and nearly duction so closely, that being able to sell at a much lower Two cargoes of American coal were recently sent to Italy, 
all in use there has been imported from this country. price, they have actually beaten the Englishman on his own and were sold readily at $7 72 per ton, which covers cost and 

A German gentleman informed the writer that, wishing re- ground. New York State, by the way, deserves the major freightage and leaves a fair margin of profit. Heretofore, 
cently to establish a branch house in his native city, Berlin, portion of the credit for this triumph, over seventy per over 200,000 tons of English coke per annum, at $11 58 per 
he employed the carpenter who has the patronage of the cent of the cheese manufactured in this country being the ton, has been used in the Mediterranean basin. 
court, and is therefore supposed to be of exceptional skill, product of her factories. In Germany a demand for Ameri- A staple article of export to South America and the West 
to put up for him a wood and glass partition similar to those can cheese has also .sprung up, but it has been too recent to Indies is patent water-closets. Another is American con-
used in counting-houses in this country. The job occupied permit of the presentation of the results accomplished. fectionery. 
six weeks, whereas here six days would have been sufficient. On the subject of breadstuffs there is no need to enlarge Peanut oil, from North Carolina, sells well in Italy, and 
All the mouldings had to be made by hand with clumsy, old- here. Every child knows that this country has been for cotton seed oil has almost taken the place of olive oil 
fashioned tools, and the workmen seemed to be mere some time the granary of the world. Nor will the ordinary throughout Europe. The export of this latter commodity 
machines running in a groove, and ambitious only to accom- newspaper reader require to be informed that American jumped from 281,000 gallons in 1876 to 1 ,705,000 gallons in 
plish as little in a given time as possible. fresh meat and mutton, both slaughtered and on the hoof, 1877. 

An American lady in Vienna, in a hun'y to catch a train, have, within a comparatively short time, to quote an Eng- American jewelry goes everywhere, and American watches 
went into a saddler's shop-trunk stores are unknown there- !ish newspaper, " deprived the English farmer of his last re- have nearly if not quite driven Swiss and English made 
to order a strap for her trunk. She was told that it could source, his stalwart ox, " and made the national roast beef a watches out of their own markets. The British Government 
not be made in less than a day. In New York, supposing common thing in many a British household where it was a purchased 200 stem-winders in December for the use of con
there were none in stock, a special machine would have rarity before. ductors and engineers on one of the State railroads in India, 
turned it out in two minutes. Incidents might be multi- Our refrigerator tonnage, which was but 8,000 tons in 1876, and in February an agent of the Rotherham Watch Company 
plied indefinitely to illustrate this branch of the subject. is now 28,000 tons. This covers oysters, butter, fruits, eggs, of England visited this country and ordered a number of 

Every American who has ever traveled abroad can furnish canned goods, and a thousand and one other perishable arti- sets of the tools and machinery used here. 
several from his personal experience. Should proof be cles of food, the export trade of which is increasing enor- A Newark, N. J. , sash and blind manufacturer filled a 
needed that all that has been said is true, it may be found in mously from year to year. If this thing keeps on it will not large order for shipment 0 Turkey in June. A Troy bell
abundance in the columns of the English newspapers. These be long before America is the butcher's shop and grocery founder has recently fitted out churches in Constantinople 
are filled with complaints of American competition and con- store as well as the granary and manufactory of the and Bangkok. 
sequent loss of home trade. One paper-the British Mailr- world. Amer: 'an locomotive manufacturers are hard at work 
tells of a house in Birmingham which is manufacturing What will be thought of the United States shipping plum filling oders from Russia and South America. Our car
" Yankee pattern household sundries, such as egg-whisks, pudding to England, potatoes to Ireland, oatmeal to Scot- riages, street-cars, and vehicles of all sorts are being sent in 
nutmeg-graters, etc. ," and placing them on the market as land, toys to Nuremberg, and lager beer to Germany? Yet all directions. Our petroleum lights the world. Statuary 
American goods. In another we learn that several extensive such are the facts, and they are no more astonishing than and paintings are regularly exported from this country to 
padlock makers in the South Staffordshire district are " busy the now thrice-told tale of the regular and profitable sale of Europe. Think of it ! 
at work upon an order for padlocks upon a favorite United I American cotton goods in Manchester, and American cutlery Among other important items of export are books, scien-
States pattern," and American manufacturers are warned to and hardware in Birmingham. tific instruments, wines, pianos, carpets, furniture, toilet 
immediately register their trade-marks in Great Britain The business of making and canning plum pudding for soaps, fine and coarse boots and shoes, glassware, scales, 
under the new treaty. Could any plainer acknowledgment export is regularly carried on at Dover, Del. , and else- stoves, leather, writing inks, slates, marbles, pins, and tools 
of defeat be given than this ? where. The trade is not a new one, and exports are regu- and machinery of all kinds. And the best of it is these 

In all American exports-including breadstuffs-since the larly made to England. A Philadelphia firm sell large things sell on their merits, and not on account of their 
foundation of the Republic, three commodities have stood quantities of mincemeat in the same country. cheapness. But the list is unending.-N. Y. Time&. 
forth prominent in amount and value-cotton, tobacco, and Steamer agents say that potatoes to Ireland are the com · .. •  I • •  
cheese, and of these cotton has been the king. Yet will it monest thing in the world, and the business of shipping MARBLE is a limestone that has become crystallized and 
be believed that in 1784 an American ship which carried them has been of long duration. hardened by heat so as tobe capable of receiving a high poli�h. 
eight bags of cotton into Liverpool was seized on the ground On April 23 the Devonia took 1 , 100 bags of oatmeal to The action of heat on ordinary limestone is seen wherever 
that so much cotton could not be the product of the United Glasgow, from which it must not be inferred that this is by such strata have come in close proximity to granite, the heat 
States? any means an isolated instance, but the first one the writer from which, whIm in a molten state, having converted the 

In the fiscal year 1860, during which the largest crop was happened upon in his search for an example. limestone into crystalline marble. The various colors of the 
raised and the greatest quantity was exported, 1,767,686,338 The export trade in toys, which amounted la� year to marbles are due to the admixture of the oxides of metals, 
ponnds were sent abroad, over 1,265,000,000 going to Great over $1,000,000, began some five or six years ago through Iron giving the red and brown tints, copper the green, and 
Britain. some presents sent abroad. Now nearly every steamer car· , manganese the black. 
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TO INVENTORS. Address Star Tool Co., Providence, R. I., for Screw 

An experience of more than thirty years, and the pre- Cutting Engine Lathes of 13. 15. 18. and 21 in. 8win". 
paration of not less than one hundred thousand appllca- Machine Diamonds. J. Dickinson, 64 Nassau St. , N. Y 
tions for patents at home and abroad. enable us to un· Improved Steel Castings ; stiff and durable ; as soft derstand the laws and practice on both continents. and and easily worked as wrought iron ; tensile strength not to possess unequaled facilities for procuring patents les8 than 65,000 lbs. to sq. in. Circulars free. Pittsburg everywhere. In addition to our facUities for preparing Steel Casting Company, Pittsburg. Pa. drawings and specifications quickly. the applicant can 
",st assured that his case will be filed III the Patent Of- The Turbine Wheel made by Risdon & Co. , Mt. Holly, 
flee without delay . Every application. in which the fees N .J., gave the best results at Centennial test. 
have been paid, is sent complete-Including the model- For Shafts. Pulleys, or Hangers, call and see stock 
to the Patent O1IIce the same day the papers are Signed kept at 79 Liberty St. Wm, Sellers & Co . 
at our office. or received by mall, so there Is no delay In . .  
filing the case. a complaint we often hear from other I Wm. Sellers & Co., Phila., have Illtroduced a new 
sources. Another advantage to the Inventor in securing Injector. worked by a single motion of a lever. 
his patent through the Scientific American Patent Solid Emery Vulcanite Wheels-The Solid Original 
Agency. It insures a special notice of the Invention in Emery Wheel - other kinds imitations and inferior. 
the SCIENTIFIC AMERIOAN. which publication often Caution.-our name is stamped in full on aU our best 
opens negotiations for the sale of the patent or manu- Standard Belting. Packing. and Hose. Buy that only. 
facture of the article . A synopsis of the patent laws The best is the cheapest. New York Belting and Pack· 
In foreign countries may be found on another page, lng Company, 37 and as Park Row. N. Y. 
and persons . contemplating the sectlring of patents For Solid Wrought Iron Beams etc .. see advcrtise-abroad are Invited to write to this office for prices , . ' 

which have been reduced in accordance with the times. ment. Address Union Iron M.lIs. Pittsburgh. Pa . • for 
anel our perfecteel facilities for conducting the business. l_it:::

h
.:.o:.g::.ra:::p;

h
,;:' e::t:::

c
,:' ======:::;;;;;;=======� Aeldress MUN::o! & CO.,  office SCIENTIFIC AMERICA". r 

The Chargefor InsertWn under this head is One IJollar 

a lineRYI' each insertWn ; about eight words to a line. (1) A. F. MeA, writes : I send you a scale 
Advertisements must be received at 1rubiicatWn Office from a boiler. Wh�t will dissolve it? What chemicals as early as Thursday morning to appear in next issue. is it composed of? I have been using II siphon (steam) 
Mellen,Williams & Co .• 57 Kilby St. ,Bos�on.Mass, Wie- for lifting water from my well . Hlt\'e had great diffi-

gand Sectionai Steam Boiler. 1Etna RockIng Grate Bar. culty in keeping my boiler supplied with water 
Magic Lanterns aud Stereopticons of all prices. Views since I have been .using it. , Had none before. I� it 

i llustrating every subject for public exhibitions . PrOfit- I becaus,; the wa�er 18 .warm Ill, the tank? A. The m
abie busine,s for a man with a small capital. Also lan- crustatIOn consists ch.elIy of hme carbonate and suI
terns for college and home amusement . 74 page cata- phate, alumina, silica, iron, and organic matter-for the 
logue free, McAllister. Mi. Optician. 49 Nassau St . •  N. y, I most part readily soluble in hydrochloric acid, which, 

Vertical Engines. 10 to 15 H. P., thoroughly well made. however, cannot he used in boi lers without corroding 
John Hartrick & Co. , 47 Gold street, New York. the iron , The thick portions of the incrustation will 

National Steam PJ11IlP is _ now on exhibition at the have to be removed by me?hani�al means. It  may be 
American Institute ; also 46 Cortlandt St,. N. Y. somewhat softened by addmg a l Ittle carbonate of soda 

. . . to the feed water (ahout l ib. to 40 gallons) ; but where 
�achlmsts.-A good way for cuttmg screws of double. such addition is made it is necessary to guard against ttlple. or more threads. sent for 25 cents , E, Judd. lilt. l t d t th b t bl t f I Holl N. J .  o w  w a  e r  a n  0 use e o t  o m  ow .ou requent y. y. 

. 1 The proper use of the alkali and the blow out will , in a Steam Launch, new, 35 x 7)9 ft, ; engme,. 6)1i x 6 great measure. prevent the formation of incmstations. in. ; 36 in, wheel ; patent Boller ; for sale at a sacrifice. If th f d t t . h d d tt 't Address D. C . ,  Box 707. Yonkers, N. Y. 
e ec wa er con amB mue Buspen e rna er 1 

should be filtered. See p. 107 (31), current volume of 
the SCIENTIFIC AMERICAN. 

dent that the point of snspension of the scale beam 
must support the weight of 2 Ibs. So the weight on 
the graduated lever must be equal to the strain of the 
belt on the rising side of the pulley. p. added to that 
on the opposite side of the pulley, B. which drives the 
machine: therefore each belt bears the strain of l1alf 
the weight indicated by the balance, the pivot of the 
shaft of the pulleys being the fulcrum of motion of 
the balance. In other words, the fulcrum of the lever, 
which is the shaft of the pulleys. bears not ouly the 
weight on the graduated lever, but also the weight lifted 
at the other end.-S. B. 

(8) J. W. S. asks ; 1. Would a macbine, if 
it could be made to run within itself. be termed perpet
ual motion? A. Yes. 2, Some people claim that the 
United States Government offered a reward to any per
Bon that could invent perpetual motion. Is this so? A. 
No. 

(9) W. L. S. writes : I have made several 
fonns of microphone, the most effeclive of which was 
constructed as follows : Referring to the accompanying 
engraving: The mouthpiecc, A, was turned from wal· 
nut, and a ferrotype plate, B, 2),( inche3 in diameter, at
tached, a light ring of blotting paper being placed on 

each side at its edge, and the whole secured by screw
ing over it a lIat iron ring, C. Two little cups of gas 
carbon, D, D', are securely glued npon the disk as near 
its center as possible. In their cavities rest loosely the 
ends of a pointed rod of graphite about r'o inch long and 
,1. orr'. inch thick. It was cut from the core of an ordi
nary lead pencil. Around the body of each cup i. care
fully wrapped the exposed end of a piece of Insulated 
copper wire. the other end of which is in connection 
with its bind in;; screw. Interposing the microphone 
thus made, and a Bell telephone, in the circnit of one or 
two Grenet cells, the slightest scratch or rub of a 
feather was at once audible. The usual experiments 
with the microphone have been sufficiently described 

Three Drop Flue Boilers and Connections for sale, 6 x 
26 ft.; also other Machinery. at Manhattan Sugar Refln. 
ery. 251 South st .• New York ., 

J. M. Kurtz, Weston, Mo .• desires to correspond with 
Manufs. of Rules. See description In reading columns. 

For Sale cheap.-A Two Horse Power Engine, new. 

(2) J. T. A. asks bow tbe best improved to obviate the necessity of repetition here. Placing the 
shoemaker'li ink is made. A, See pp. 316 (4), vol. 38, mouthpiece of the present instrument upon my body, 
and 252 (48), vol. 37, SCIENTIFIC AMERICAN. a listener with the telephone at the other end of the 

(3) N emo asks for a few hmts as to how line. about 200 feet distant, was able distinctly to hear 
the beating of my heart. The same was still audible, he can take plaster casts of a human face and hair. A. though more faintly, when merely a siugle finger was Place the subject upon his back, with the head raised to placed on the ferrotype plate, and even when the contlte normal position by a pillow of bran or sand. cover tact was made by means of a short steel rod held bethe parts intended to be cast with a lIlm of olive or true tween the lIngers. while the furthcr end r�sted as near as almond oil, applied with a feather bmsh or IlImp of cot- convenient to the middle of the disk. This experiment ton; plug the ears with cotton wool, and insert two has been successfully repeated with different auditors. quills or pieces of glass tubing in the nostrils and secure Thus far this form of microphone has not yielded satisthe space around them with cotton. When all is ready factory results when used as a telephone transmitter of mix the plaster of Paris with warm water to about the articulate speech , Vocal music is taken up by it, but 

consistence of cream, and with this cover the face from the reproduction is somewhat harsh. Whistling is the forehead downward to the lower border of the chin_ transmitted less harshly, but not so satisfactorily as 
The eyes should be firmly closed, but in such a manner when an ordinary telephone is used_ Several different 
as not to cause distortion by too violent compression. sounding boards have been tried, inclnding the one reThcn cover the parts of the chest and arms to be repre- ferred to. the sounding box of a tuning fork and that 
sented. carrying the plaster upwards, so as to join the of a sonometer, a stretched membrane, and a mica cast of the face. Then (when properiy set) carefully plate, hut I have found the ferrotype disk best. 

Call on or address D. J uckett, Stanfordville, N. Y .  
Right t o  manufacture a salable p3tentcd article de

sired by an old established house ; would pay royalty or 
pu rchase. G . Thomas. Box 23. West Troy, N. Y. 

To Mannfacturcrs.-A saving of from 15 to 23 per cent 
of customary outlays cun be elfected by use of the As
be.tos Liquid Paints. Roofing. Boiler Coverings. etc. 
Samples and full particulars will be sent free by tlle H. 
W. Johns Manufacturing Company. 87 Maiden Lane. 
New York. who are the most extensive manufacturers 
In this line In the world. 

Special Planers for Jointing and Surfacing, Band and 
Scroll Saws, Universal \Yood-workers. etc . , manufac
tured by Bentel. Margeelant & Co . •  Hamilton. Ohio. 

Useful Books for Engineers and Mechanics .  Cata
logues free. E. & F. N. Spon. 446 Broome St .• New York. 

The SCIENTIFIC AMERICAN Export EditIOn is pub · 
IIshed monthly. about the 15th of eaeh month. Every 
number comprises most of the plates of the four preced· 
ing weekly numbers of the SCIENTIFIC Al\IEIUCJ\N, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages. each number Illustrated with 
about one hundred engravings. It is a complete record 
of American progress in the arts.  

The Lawrence Engine is the hest. See ad. page 254. 
For the most substantial Wood·Working '1'ools. ad

dress E. & l' . Gleason. 52 Canal St" Philadelphia. Pa , 
Wheelharrows.-Ovel' 50 styles, with felloe-plated, 

bolted wheel s .  Pugsley & Chapman. 8 Liberty St., N. Y .  
Exhibition Magic Lantem and 60 Views, only $25. 

Catalogue free. Outfits wanted . Theo. J. Harback. lm
porter and )lanufacturer. 809 Filbert St .• Phil a  .• Pa. 

North's Lathe Dog. 347 N. 4th St . ,  Philadelphia. Pa. 
Sheet Mctal Presses, Ferracute Co , Bridgeton, N, J. 
Use the Patent Improved Sheet Iron Rooting and Drip 

remove each, and soak or hrush it with linseed oil boiled 
with a li ttle sugar of lead or litharge. Instcad of cast- (10) N. S. writes : I wish to know if I can 
ing the face and chest in two separate pieces, it is pre- electroplate steel or iron with Mcxican dollars, and what 
ferable to make the casting in une piece, and to divide solution is needed? A. It will be necessary to purify 
it into 4 or 5 sections before removing, by means of the silver. The best solution for silver plating is the 
threads placed in position before the plaster is applied, double cyanide of silver and potassium, prepared by 
and withdrawn when the latter has nearly set. The cast dissolving the silver oxide or cyanide in excess of potas
of the back of the head is usually taken by lowering it sium cyanide. 
(well oiled) into a deep trencher partially 1IIIed wi th the (11) F. W. M. writes ; Will you please in
liquid plaster, and the back of the n eck with the sub- form me how large an engine it will take to run a lathe 
ject face downward. When the mould is lInished it is with as much power as an ordinary man ? How la e 
lInnly tied toget,her, the joi�ts. plugged with � li ttle cot-

I boiler, upright, will it take to supply steam for su:� a: 
ton wool , well oIled on the mSIde, and a sufficlent quan- engine ? How many and what size tubes should 
tit� of tu�erahly lIuid plaster poured in. When the ! use? A. Make an engine witl.l cylinder 2 x 3, BOile��� 
ou,e� portIOns of the model have nearly set the inner I inches in diameter. 24 inches high,with 28 tubes, % inch 
p�tlOns are scooped , out. and the whole thoroughly I diameter and 12 inches long. 
drIed before removmg the mould. The model is I 
trimmed with a sharp knife. If the eyes are not to be I (12) C. T. asks bow to prepare steel or 
represented as closed they must be carved out from the brass articles for silver plating, so that the silver will 
mass. not scale off when burnished. A.  Immerse for a fe w 

Crimped Sieling made by A. Northrup & Co . • Pittsburg. (4) R. E. A.-See pp. 226 and 395, vol. 37, minutes in a hot solution of potash or soda, rinse (with
out touching) in water, dip in dilute nitric acid, remove, 
and scour with a stiff bmsh and lIne sand if necessary. 
Then attach the wire, dip again momentarily in the 
acid, pass quiekly through clean water, and immediately 
place in circuit iu the bath. 

1'8. . Send for circular and prJces . SCIENTIFIC A MERICAN. 
Nickel Plating.-A white deposit gnaranteed by using (5) C. C. C. writes : 1. I wish to study 

our materiaI. Condit,Hanson & Van Wtnkle,Newark,N.J. . . .  . . 
English Agency. 18 Caroline St . ,  Birmingham. chemIstry w.th a VIeW to hecommg an analytlcarchem-

Boilers ready for shipment, new and 2d hand. For a ist and ass�yer. �ow l?ng wo�d i.1 take me to com�lete 
good boiler. send to Hilles & Jones, \Yllmington. Del. I' the course m a ulllverslty, and IS . 't a good profeSSIOn? 

. . A. The university course (chemICal) usually occupies 
(13) L. S. 1. wishes to know wbat are the 

reactions between the !Iyposulphite of soda (Na,S,Oa) 
and sulphate of lime (CaSO.+2H,O), and what Is the 
resulting compound. A. If the calcium sulphate is 
neutral there will be no reaction. 

Punchlllg Presses, Drop Hammers. and DICS for work- · Cour year. ·  consult the circulars and reports o f  any of 
�ng M�als. etc . The Stiles & Parker Press Co . ,  Middle- ' those ins;itutions. The services of ingenious, indusown. onn . trious, and practical chemists are always in demand and 

Hydraulic Presses and Jacks, new and second hand. command high prices, but many fail in the profession Lathes and Machinery for POlishing and Buffing Metals . for want of the pecnliar natural aptitude or qualillca (14) W. H. A. asks : 1. Wbat is the mo-
E. Lyon & Co .•  470 Grand St . •  N. Y. tions requisite. 2. Do all large manufacturing estab- t1ve power of vacuum pumps, and how is it applied? A. 

Pre,ses, Dies, and Tools for working Sheet Metals, etc. Iishments have a chemist? A. Not all,  but many. in , Steam is tlrst condensed, thus letting the water into the 
�'ruit and other Can Tools. Bliss & Williams, Brooklyn, this country. I pump chamber, from which it is then raised by direct 
N. y "  and Paris Exposition, 1 878. t 2 H th f I'  'd (6) H S C Y t tl t s earn pressure. . as e pressnre 0 .qUI s ever 
Water Whcels, increased power. O,J.BolIinger,York,Pa. . , . . - ou may ry Ie cemen s becn used (as the principal motive- power) for raising 

We make steel castings from J4 to 10,000 Ibs,  wei!!ht, 
mentIOnad on pp. 171 (3), current volume, and 11 (3), water from a lower to a higher level? A. There are nu-

3 times as strong as cast iron. 12.000 Crunk Shafts of this vol. 38, SCIENTIFIC AMERICAN. merous hydraulic motors utilizing this principle. 
steel now running and proved superior to wrought iron . (7) E. �. 0. , Jr. , referring to the dynamo- (15) A. M. W. asks whether it is necessary Circulars and price list free, Address Chester Steel meter descrlhed in No. 9 of the current volume, asks : 1. . . , 
Castings Co . •  Evelina 8t • Philadelphia, Pa. Will the weight W be dou ble the strain on the belt un- to have a m.crophone at ea?h �nd ?f the Ime, an� 111 

Machine Cut Brass Gear Wheels for Models, etc. (new 
Hst) . llodels, experimental work, and machine work 
generallv. D , Gllbcrt & Son. �12 Chester St • •  Phlla . •  Pa. 

Elevators. Freight and Passenger, Shafting, Pnlleys, 
rind Hangers , L, S, Graves & Son. Rochester, N, Y. 

Holly System of Water Supply and Fire Protection for 
Sities and Villages. See advertisement In Scientifie 
American of last week. 

Cutters>. shaped entirely by machinery, for cutting 
teeth of <7ear Wheels. Pratt & Whitney Co .• Manufac
turers. Hartford, Conn . 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See advertisement. 

, , what manner to place them 111 cIrcmt. A. The mIcro-less the dlan;'eter of the gear, D, =)1i that of the pulley, phone is simply a transmitter, and should be placed A, an.d the diameter of the gear: E,= that of D ? 2. Must \' wherever a transmitter is reqnired. the dIameter of B bear any ratIO to that of Clther of the 
others, and if 80, what and why? A. The dynamome- (16) J. A. P. writes : I bave a 12 inch mag· 
ter measures the power used in driving a machine by net and wish to make a battery. Please inform me In 

the force or weight necessary to hold in place the grad- regard to the following; 1. What amount and what 
uated lever or balance connected with the shaft of the nnmher of wIre do I need on each revolving spool, and 
wheel. W, so as to communicate the motion of the pnl- what shape should the spools he ? A. It depends on the 
ley. P, to the pulley. B ,  The diameter of the bevel power of your magnet. We think that 2 ozs. of No. 40 
gears has nothing to do with measuring the power, and wire on each soft iron core would answer. 2. Must 
may be more or less than that of the pulleys, provided the armature be removed or left on ? A. When the rna.
they are equal with eaeh other. If you place a weight Ilhlne is  in nse the armature must be removed. 3, Can 
of 1 lb. on each end of II lever or scale beam, it is evi- the spool be attached to the magnet similar to the tele-

phone, and light steel armature made 1.0 revolve before 
the maguet. with success ? A. We think not. 

(17) J, B. U, asks : How many tons of ice 
will an ice house hold, 33 feet long, 33 feet wide, and 22 
feet high! A. A ton of ice occupies a space of about 
35 cubic feet. 

Please inform me where I can get a book containing 
astronomical calculations, I wish to know how astron· 
omers calculate the distance of the sun, moon , and 
stars from the earth. A, See the official government 
reports on eclipses and transits. 

Where can I get a book containing II fuIJ description 
of the articles exhibited at the Centennial Exhibition? 
A. There is no one book containing this information. 

(18) S. W. D, asks (1) how the magnetism 
is retained in the telephone maguet. A. Permanent mag· 
nets are used. 2. Can it be done so that the north and 
south poles of a horseshoe maguet can be separately 
used ? A. Telephones are made in which both poles of 
a horseshoe magnet are used, 

(19) W. F. L. writes : Please explain why 
I cannot get a current through three or more Callaud 
cells when using ground wire that runs into moist 
ground and put around 10 or 12 feet of iron plates, so as 
to work a call bell on a common sounder. A Use " re
turn wire or increase your battery power to 6 or 8 
cells . 

(20) H. W. B. writes : I am making a by
draulic ram, and I want to know what size to make the 
air chamber. The outlet to the �!lm is 17.1 inch, The 
pipe that conducts the water to the ram lJ4 inch, Is 
there any rule to determine the size for different sized 
rams? A. We do not think there is  any delluite rule. 
Make the air chamber as large as convenient. 

(21) W. R. H. asks : Is common ground oil 
or petroleum dangerous to use in steam boilers under 
steam pressure, object being to remove scale ? A.  We 
do not advise its nse. 

(22) B. H. W. asks for tbe best method of 
preserving a stcam boiler that is not in use in the sum· 
mer Beason from rust. Also t:le name, price, etc. ,  of 
the best works on heating and ventilation, A, If you 
cannot keep the interior perfectly dry, leave the boiler 
fuIJ of water. Schumann's .. Manual of II uting and 
Ventilation," price $1 .50, will answer your purpo<e very 
well. 

(23) H. F. asks : 1. Has the steamer Ply
mouth Rock of New York got a walking beam ? A. 
Yes. 2. What was her price when new? What are her 
dimensions and speed? A. Address the owners, Jarrett 
& Palmer. 

Can you give me a good remedy for dyspepsia? A. 
Plain well cooked food and outdoor exercise. 

(24) K. B. A. M. asks for a defin itio� of 
the mechanical term "spline." A.It is identical with the 
term " feather," or, as dellned by Webster, it is " a rect
angular piece lItting the key-seats of a hub and a shaft, 
so that while the one may slide endwise on the other, 
hoth must revolve together." 

(25) W. R. L. asks : Wbat preparation can 
be put on a slip of paper whlch has lead penciling on it, 
to keep the marks from being erased? A. A thin wash 
of gum arabic in water is sometimes nsed hy artists. 
Skimmed milk will also answer very well. 

(26) A. B. asks : What can I put in the 
plaster of Paris to make it harder? I want to use it to 
make a phonograph as per SUPPLEMENT No. 133. A. 
Mix the plaster with strong aqueous alum solution in 
place of water. The mixture requires a somewhat 
longer time to set, hut ultimately becomes very hard. 

(27) E. R. writes : 1. Tberc is a cable wire rope 
200 feet long from wheel to wheel, and the two sections 
make it 400 feet. Running on three wheels. with no 
bearing between them, and when the rope is slack, it 
has considerable whipping and jnmping all the while. 
Now if there was a tightener half way between the 
wheels, would it not prevent this trouble, which wears 
the rope out very fast by ruhbing on the lIange of wheel? 
A. Yes. 2. Would it require more power to run the 
business with those tighteners on ? A, A little more. 
3. We have had rubber packing for those wheels, but it 
being so costly, we have tried wood for packing, but 
when it rains the rope slips on the packing, thereby 
causing it to have an unsteady motion. What would be 
the best and cheapest packing? A. India rubber is the 
best material, but tarred oakum answers nearly as weU 
and is much cheaper. 

(28) G. B. C. asks : Can you tell me how to 
cement· vulcanized India rubber stamps to brass? A. 
Melt together equal parts of good pitch and gutta percha. 
Use hot. 

How is the purple ink made that is used with " Znc
cato's papyrograph ?" A. Inks are prepared by dissolv
ing any of the soluhle aniline dyes in wa!'lD glycerine_ 

(29) C. O. M. asks : 1. How large a reser
voir would it require to run an engine, 2 x 4 inch stroke. 
75 revolutions per minnte. for 10 honrs ? The reservoir 
to be lIUed with compressed air at pressure of 60 Ib •. per 
square inch. A. Multiply capacity of cylinder per revo
lution by number of revolutions in 10 hours, and add 
from 10 to 20 per cent, 2.  How much weight should be 
applied to the top of said reservoir to give a pressure of 
60 Ibs. per square Inch? A. Cross section of reservoir 
in square inches m ultiplied by 60, with a slight allow
ance for friction of piston or plunger. 

(30) C.W. O. asks : 1. What gives brass cast· 
ings the bright gold color which we see on valve bodies? 
A. The application of a gold colored lacquer. See p. 
299 (25), and 44 (39) . vol. 38, SCIENTIFIC AMERICAN. 2. 
Is t1!<n'e a book on brass founding? A. Consult Larkin's 
" Brass and Iron Founder's Guide " and Overman's 
.. Founder'S Pocket Guide. " 

(31) E. F. D. asks bow to make a cement 
that will adhere to glass and hold water. What I want 
is a cement for an aquarium. A. A good cement is 
composed of 3 ozs. of linseed oil, 4 ozs. of tar, and l Ib. 
of resin. These are allowed to melt together over a 
gentle lIre. If too mnth oil is used, the cement will run 
down the angles of the aquarium; to obviate (his, it 
shonld be tested before using by allowing a small quan-

© 1878 SCIENTIFIC AMERICAN, INC.



Ititnfifi t �mtri tan. 
tity to cool uuder cold water, and if not found suffi- (44) E. R. D. writes : I have been troubled I Blasting wedge, O. F. Brockhausen . . . . . . . . . . . .  , . . .  206.927 Mower, lawn. A. H .  Rau . . . . . . . . . . . . .  . . . . . . . . . .  207.066. 
ciently firm , allowing to simmer longer, or have more the same as T. T. writes in your issne of September 21 , Blind stop, A. F. Fnller . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.� N umb�rl"3' machine, T. S .  Bowman . . . . . . . . . . . . . .  206.924 
tar and resin added. The cement should be poured in 1878, and, after trying all the experiments that he relates, Blind, window, J . E. Goodrich . . . . . . . . . . . . . . . . . . . . . 207.(12, Nut 10ck, W. J. Brasslngton . . . . . . . . . . . . . . . . . . . . . . . . .  207.006 

the angles of the aquarium while in a l iquid state, but h f d h th I . I th t '11 ' th t d 
Blotter, tablet, C . M. Cott . . . . . . . . . . . . . . . . . . . . . . . . . .  207.017 Nut lock, J . C . Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207,047 

h b · d I 
ave �un t at e �n y mater18. a WI WI S an Boats, outrlgller. etc. for. Roberts & Knight . . . . . .  207.070 Odorless closet. W. Glover . . . . . . . . . . . . . . . . . . . . .  ' "  206.874 not w en OIling, or it woul most assured y crack the the actIOn of steam, oil or tallow IS pure asbestos. A. Bolt threading machine. T . Thomas . . . . . . . . . . . . . . . 207.084 Oil. transportin" petroleum, R . A. Wilder . . . . . . . .  206.!l'JO glass. Thc ccment will become lIrm in a few minutes, This is often good, but we scarcely think that,it is the Boot and shoe.  A. Van Wagenen . . . . . . . . . . . . . . . . . . .  206.985 . Oiler for locomotives, O . A . Haynes . . . . . . . . . . . . . . .  207.033 and the aquarium may tben be tilted up in a different only material. Bottle and bottle stopper. H .  Codd (r) . . . . . . . . . . . . .  �.372 Paper pulp, separating. P. & G .  C. Rose . . . . . . . . . . .  206.971 

position while a second angle is treated likewise. This 
(45) G G L 't I 0 • f Bottles. pliers for wiring. B . P. Kincaid . . . . . . . . . . .  206.951 Paper pulp washer. H .  Holl1ngswort� . . . . . . . . . . . .  206.R17 

composition adheres firmly to the glass.  is so pliant that . • . wrl es : pr pose gomg rom Bung. W. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.923 Pen holder, T. B. Jelfery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.950 
it may be pressed into any shape by the fingers, and New Y�rk to Flori�a in a s�unc� 2:' foot stea� !a�ht, Button. F. A. Comey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,931 . Photographs, coloring. Price & Klingaman . . . . . . .  206.968 
it does not communicate any poisonous quality to the and I WIsh to ask If . you thmk It IS safe, or If It IS a Can and vent for oil. Jacketed, J. S. Lester . . . . . . .  207.046 I Pins. making wooden . A. M. Kendall  . . . . . . . . . . . . . .  206.882 
water. I dangerous undertakmg. What would I need besides Can lids. locking device for, W . E . Jenkins . . . . • . .  206,879 1 Pitcher. S. W . Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :.00.997 

COllSt charts and compass to aid me ? A. It would not Can, sheet metal. G. D. Brooks . . . . . . . . . . . . . . . . . . . . 207.007 Planter. corn. Goodwin & Hurlburt . . . . . . . . . . . . . . .  207,028 
(32) J. C. D. asks : 1. Is there any method be very dangerous with a good boat. You should have Can. sheet metal. Miller & Coil . . . . . . . . . . . . . . . . . . . . .  207.058 , Plow. F. Johnson . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  206.880 

by which drawings or facsimiles of handwriting can ' lanterns a sounding line two good anchors and some Canvas. making artists'. W. Levin . . . . . . . . . . . . . . . . .  206.885 , Plow. C . P . lIIc \\'ane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.958 
be transmitted by telegraph ? A .. There are several. 2. ! life preS�rvel'8 in additi�n to the articles 

'
you have Canvas, painters', W. Levin . . . . . . . . . . . . . . . . . . . . . . . . .  206.886 Plow point.  Whlte & �'rancl . . . . . . . . . . . . . . . . . . . . . . . . . 206.910 

And if so, why has it not come into more general use f d 
' Car coupling. J . Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.094 ' Plow, Bulky. J. C. Welsh . . . . . . . . . . . . . . . . . . . . . . . . . . 206.989 

A. On acc�unt of the complication of the apparatus 
1 name . Car coupUng, A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,068 Pocket books. etc . . clnspfor, Wolf & Loeb . . . . . . .  207,� 

and the time consumed in working it. 3. If there is any (46) M. S.-Weissenborn's " American En- Carpet sweeper. F. Kammerer . . . . . . . . . . . . . . . . . . . . . . 207,040 Potatoes. :emovlng the skin of. A. R . Davis . . . . .  206.934 
method, where could I get a description of it ?  A. You gineering " contains fnll details of beam engines. Carriages, hanging, C . Schmitt . . . . . . . . . . . . . . . . . . . . . .  207.075 pr�:s, bahng. P. K. Dederick . . . . . . . . . . . . . . . . . . . . .  206,885 

. . . , .  ' Cattle and sheep. marker for, T Madden . . . . . . . . . .  206.889 Prc cs. hop, C . A . Sands . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.977 
�Il

.
find several of t�em deSCrIbed,:n Prescott s ' Elec - I (47) I. T. S. asks : What is the composition Chair. w�ndow clea�ing step. A. Dormltzer . .  206.935, 206.936 ! Printing press. Rosser & Briggs . . . . . . . . . . . . . . . . . . .  206.972 

trIClty and the Electric Telegraph. . of a good dux for purifying metals, such as brass, pew- I ChandelIer. extensIOn. H. Tucker (r) . . . . . . . . . . . . . .  8,371 Propelling vessels. Cowles & Brewer . . . . " . . . . . . . . .  207.018 

(33) J. K.B.  asks : 1, How many revolutions ter, hard lead, etc . ?  My object, for Instance, is to sepa- I Chimney .or ventilator cup or cowl, D. Scott . . . . . . 206.978 : Pump. C. F. & S . Rigby . 3d . :  . . . . . . . . . . . . . . . . . . . . . . . .  206,9;0 
t f h 12 ' h . d' te 4 '  h b k t . rate in brass turnings the iron tllings. A . The metals , Churn, T. A. Irick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.037 Pump bucket. cham .  M. C. BI"nall . . . . . . . . . . . . . . . . .  206.854 

mu� a . an ave, mc es m 18me r, I�C uc e s ,  Churn. Tlse & Kester . . . . . . . . . . . . . . . . . . . .  207.005 Pump bucket chain . J . S . Wilcox (r) . . .  . . . . . . . . . .  8.370 I WIsh It to blow the trash ont of corn as It enters the cannot be separated by duxes alone. The brass and Cigar tip protector. C. R. Becker . . . . . . . . . . . . . . . . . . 206,921 Pump chains. making. J . Adt . . . . . . . . . . . . . . . . . . . . .  206,995 
millstone to be ground. A. If It is well made, you can iron filings or tornings may be most economically sepa- Clamp, H. W. Atwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,351 Pump. oil well, M . Lytle . . . . . . . . . . . . . . . . . . . . .  206.888. 206.956 
run it from 5,000 to 6,000 revolutions a minute. 2. The rated by means of good electro-magnets, arranged on Clamp for holding. bolts. J. W .  Leete . . . . . . . . . . . . . 206,954 Punkas,apparatus for working.Parsons & Palliser 206.895 
engine that we are using is badly eaten with tallow ; if the periphery of a wheel or in any other suitable man- Clasp for supporting garments, S. Porter . . . . . . . . .  206.896 Quilting frame, W .  E. Barker . . . . . . . . . . . . . . . . . . . . . . . 207.000 
not tallow I do not know what it is. I supposed it to be nero Cloth shearer, rest for, A . Woolson . .  207.090, 207,091. 207.092 I Railway spike. E. J. Remmon . . . . . . . . . . . . . . . . . . . . . .  206,898 
the tallow. 1 have recently fitted up the piston and (48) F. K. as�s : 1. Is a Smee battery with Cock. steam, J. Dowllni . . . . . . . . . . . .  · . . · . . . . . . . .  · · ·  . .  206.937 i Railway switch. street, J .  V .  McUroy . . . . . . . . . . . . . .  206.957 

partly the steam chest, and now I am nsing West Vir- Colfee. etc., cleaner and pollsher, M. Doyle . . . . . . . .  206.886 I Rallway track, A. IIerrin� . . . . . . . . . . . . . . . . . . . . . . . .  206.376 

. . l b '  f '1 d b ' t' 2 f 
'1 center plate of carbon_ a g,?od battery for silver plating? Colfee roaster. J . B . It W. H. Wlggerman . . . . . . . .  206.91 1  i Rake. horse hay, T . S. MIller . . . . . . . . . . . . . . . . . . . . . . . .  206.959 gmta u rtC� mg OJ an . eeswax, I.n propor Ion 0 01 A. Yes. 2. If so, what surface of zinc and anode is re- Collar. M. Hermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.034 : Rein for two horses. driving. G. R. Woolsey . . . . . .  206,912 

to 1 of wax. A. The oIl �Ione WIll answer very well. quired to a given surface of work1 A. Your anode Collar. J .  K. P. Pine (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.309 Rein holder. R. Floryanowicz . . . . . . . . . . . . . . . . . . . . .  207.024 We do not think the wax WIll do any harm. may have twice tbe surface of the zinc. 3. What is Colors on glass, etc., prodUCing, F. S .  Shirley . . . . .  207,077 Rice humn&, machine, W. G. Stevenson . . . . . . . . . . . .  207.080 

(34) Engineer asks : 1. Is the curve traced the standard used by platers for 4, 8, and 12 oz. plate, Cooler, beer. W. B. Frantz . . . . . . . . . . . . . . . . . . . . . . . .  206.941 Riveting machine. H . Mac Coil . . . . . . . . . . . . . . . . . .  207.049 

through the points found by the method explained by or, in other words, bow many table or tea spoons is 4 ozs. COOler, milk, S . R. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . .  207,000 Roollng, etc .• material for. D . S . A rmstron" . . . . . . 206.850 
. " . " f  Corn marker, D . S .  Harner . . . . . . . . . . . . . . . . . . . . . . . . . .  207.031 RuUnlr paper. machine for, E. Goupte! . . . . . . . . . . . .  206.873 you m No. 29, Notes and Que;,es, . of the ScmNTIFIO 0 silver put on for a single plate? A. For a 4 oz. plate 

Corset, C . L. Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.96£ Sash and frame skylight. J. L. Cox . . . . . . . . . . . . . .  207.019 
AM�RlCA": for ,,:ugust 17, adlabatl�, or only hyper. 4 0zs. of silver are put on a gross of spoons. 4. Is it Corset, J. K . Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,900 I Sash fastener. Fogelstrand & Spark . . . . . . . . . . . . . . . .  206.940 
bolIc, havmg a slIghtly larger valuatIOn than the one any more necessary that different cells of a battery Corset, H . S. Stmuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.906 Saw handle. crosscut. M. E. True . . . . . . . . . . . . . . . . . .  206.908 
formed from thc equation x a' =Q a ? A. The curve is should be charged alike for quantity than for intensity ? Cotton scraper and chopper, Gibson &�:\leDaniel . . 206.871 Saw tooth ,

.
ln"ertible,  J. L .  Berry . . . . . . . . . . . . . . . . . . 207.003 

an approximated one for dry saturated steam. 2. Will A. No. Crocheting fabriCS, machine for. H. A .  House . . . .  200.878 Screw cuttmg stock and tool. E. P. Bavi lle . . . . . . .  206,920 
you please construot a formula or equation, and give an (49) O. H. asks : Could you inform me of Cultivator, C. D. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . 206.925 Sewing machine. T. Lamb . . . . . . . . . . . . . . . . . . . . . . .  207.044 

-. _ -'-0 . Cultivator, C. E. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.974 Sewing machine. Young & Dimond . . . . . . . . . . . . . 206.992 
e�a�p��, from the symbols P 00 n . , �� gIven m Ran the existence of any substance which will make metal CUltivator, S . R. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . .  206.903 Sewing machine, bUnd stitch. Hoffman & Meyers 207.035 
kme s Manual of the Steam Engine, p. 385, arncle adhere to wood ? A. Melt together equal parts of clear Cultivator wheel, J . E. Mustard . . . . . . . . . . . . . . . . . . . .  206.961 Sewing machine shuttle. E. Bouseny . . . . . . . . . . . . . . .  207.004 
2821 A. a= piston stroke (clearance added) to point of pitch and gutta percha. Apply hot. Cut-olf valve for steam engines. R.  Sa nderson . . . .  206.975 Shawl stmp. W . T. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.928 
release. a' = piston stroke (clearance added) to any (50 G W K k Wh • h b E Dental purposes, abrading tool for, E . T. Starr . . . 207,079 Shirt, G. A. McFadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.053 
other point. P= initial pressure of steam. W -press- ! ) . . . as s :  at IS t e est ng- Door alarm. F. C . Renner . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.899 Shirt neck shapero A. Borcbardt . . . . . . . . . . . . . . . . . . . .  206.856 

. , , _  (·a' ) '."' . _ lish publication on numismatics? A. Consult Prime's Door securer, W. D. Rumsey . . . . . . . . . . . . . . . . . . . . . .  207,073 Sho�lder brace, A . Adamson . . . . . . . . . . . . . . . . . . . . . . .  �06.994 
ure at pomt a . 

a'
P -PX 

a 
Example . a _ 60. a' " Coins, Medals, and Seals," Dickinson's " American Drm hoe, graln, A. Landis . . . . . . . . . . . . . . . . . . . . . . .  200.884 Skyhght. A. & G . Blckelhoupt . . . . . . . . . . . . . . . . . . . . .  206.853 

= 30. P= l00. - =0'5. Numismatic Manual," Faure's " Catalogue de Medailles Drll!Ing metal, A . J. Smart . . . . . . . . . . . . . . . . . . . . . . . . . .  206.979 Spike extractor, J. F. S�rlbner . . . . . . . . . . . . . . . . . . . . .  206.902 

Log
a

O '5 _ 1'6989700 
antiques et Monnales du Moyen Age composant sa End gate for wagon., W. H. Parkin . . . . . . . . . . . . . . . .  206,966 Spl�nlng rf�g. J. W. Wattles . . . . . . . . . . . . . . . . . . . . . . . .  206,988 

Multiply by 10 Cabinet . "  Engine. portable steam, W. H . Tappey . . . . . . . . . . . .  207.082 Sprmg, vehICle, W .  Chegwln . . . . . . . . . . . . . . . . . . . . . . .  206.81:'2 
Log. of 10th power of 0'5 4'9897000 

Divide by 9 ) 4'9897000 

Log. of .. oth power of 0'5- 1 '6655222 
Add log. of 100- 2' 

Log. of pressure at a' - 1 '665522� 
Corresponding number, pressure at a', 46'3. 

(35) R. C. K.-See p. 139 (11), current vol-
ume. 

(36) C. K. asks : 1. In vertical engines, 
how much weight should be counterbalanced , tbe pit
man, piston rod and head, or the pitman and crank ? A. 
Connecting rod, piston rod, crossbead, piston, and 
crank. 2. Whicb is the best way to screw crank pins 
into tbe crank, by riveting or by nuts? A. Nuts, gen
erally. 3. Can a correct judgment be given as to the 
merits of an engine by the working of a small one, say 
a J.\l inch bore and 3 inch stroke, double cylinder? A. 
Many pOints can be determined in this way, but not 
all. 

(37) J. L. K. writes : Please give me the 
lifting power of a cask, 100 gallons capaCity, attached to 
a dead weight and pumped fun of air, at a depth of 10 
or 12 fathoms. A. It will be equal to tbe difference be
tween the weight of water displaced, and the weight of 
the cask and its contents. For power of windmills 
see vol. 32, p. 241. 

(38) B. S.  & M. ask : Do the driving wheels 
of a locomotive slip in passing an ordinary curve? I 
contend that they do not, as the face of tile wheels on 
steam roads is bevcled. In curving the inside wheel 
comes to the small or narrow part of the face, the out
side wheel must ride on the high or large part. A. If 
the curving is right for one curve, it may 1I0t suit an
other baving a different radius, so that there may be 
cases where a slip will occur. 

(39) J. }L-We do not know that there is 
any advantage in placing water at the bottom of the 
ash pit . 

(40) C. O. H. asks : What is the best black-
ing.for dressing up a steam boiler and smoke stack? A. 
A hlack varnish made from mineral oil answers very 
well. 

(41) S. P.-It is impossible to make a cheap 
heliostat with one mirror which will keep a beam of 
sunlight fixed in any 'given horizontal direction. The 
double mirror heliostat, described by Mayer in his work 
on light, may, however, be cheaply converted into an 
automatically movable Olle, by connecting a pnlley on 
its polar axis with another of hlllf the circumference 
on the hour axle of a common spring clock by means of 
a band. The theory of the single mirror heliostat in 
its numeroue forms must be sought in special works, 
e. g., Jamin's •• Cours de Physique de l'Eeole Polytech
nique." 

Evaporator. llquid, J. J. Johnston (r) . . . . . . . . . . . .  8.373 Springs, cUp for vehicle, J . Bowden . . . . . . . . . . . . . . .  207.005 
(51) F. W.-The star Mira Ceti will be Evaporating llqulds, process for, J . J . • Johnston (r) 8,374 Springs, retarding recoll of, Dick & Luders . . . . . . . .  207.020 

found on the horizon at about 5° south of east. Excavator, C. Pontez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.064 Springs, retarding recoil of, C . J. A. Dick . . . . . . . .  207.021 
(52) W. R. S.-To secure an artificial mus

tache you may try the cements recommended on p. 171 
(3), current volume, ScmNTIFlO AMERICAN, Also p. 11  
(3), vol. 38. These " m asks " are, w e  believe, nsually 
held in position by small springs entering the nostrils. 

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

J. S. B.-A fragment of qnartz.-J. S. R. -Please 
send larger sample of the ore.-T. S.  B.-No. 1.  The 
sample of earth does not contain phosphates. No. 2 is 
dolomite or magnesian limestone. It may be nsed for 
building purposes. 

COIlllUNICATIONS RECEIVED. 
The Editor of the ScmNTIFIC AMERICAN acknowledges 

with mnch pleasure the receipt of original papers and 
contributions on the following subjects : 

On the Steam Ram. By S. S. 
A Climax to Mechanical Invention. By E. L. T. 
'Egyptian Lotus. By J. S. 

Fan. automatic, W. Duchemin . . . . . . . . . . . . . . . . . . . . . .  207.022 Stamp. branding, W. L . Gamage . . . . . . . . . . . . . . . . . . . 206.870 

Fence, J. D. & W. E. Mandeville . . . . . . . . . . . . . . . . . .  207.050 Steam genemtor . J. G. Baker . . . . . . . . . . . . . . . . . . . . . . .  206 .998 
Fence. E. D. youngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.998 Steamer, feed, Craine & Gaylord . . . . . . . . . . . . . . . . . . .  206,B64 
Fert!1!zer and grain distributer, S. S. Morton . . . . . .  207.062 Stomach and enema pump. E. Rosenzl . . . . . . . . . . . .  207.072 
Fertlllzer distributer, B. Kuhn . . . . . . . . . . . . . . . . . . . 207.043 Stove atta chment. Lawrence and Strawbridge . . . .  206.953 
Filter. water. P. P. Emory . . . . . . . . . . . . . . . . . . . . . . . . .  206.938 Stove pOlish, H . J. Dreher . . . . . . . . . . . . . . . . . . . . . . . . . .  206,868 
Firearm, breech-loading, F. J. Mesle . . . . . . . . . . . . . .  207,056 Stoves , fender for cooking. B. S . Hite . . . . . . . . . . . .  206.947 
Firearm •• look for, J. M. Wittman . . . . . . . . . . . . . . . . .  206.991 Swimmlng,apparatus for teaching.T.H. )Ionstery 206.892 
Fire escape. C. H . Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.916 Table sUde. extension. H. W . McIntyre . . . . . . . . . . 207.C55 
Fire extinguisher. H. S . Parmelee (r) . . . . . . . . . . . . .  8.376 Tar. package for, C. II . Leggett . . . . . . . . . . . . . . . . . . . . 207.045 
Foot power. W. F. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,953 Target, ball, C . A . Tatnm . . . . . . . . . . . . . . . . . . . . . . . . . .  206.888 
Fork. M. Naumler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.884 Telephone resonator. C . E. Carmon . . . . . . . . . . . . . . .  207,011 
Fork., ferrule for spad ing, W. H. Buckley . . . . . . . .  207.009 Thlll conpllng. Holdredge & Cowan . . . . . . . . . . . . . . .  206,948 

Fruit drier. A . C . Burdick . . . . . . . . . . . . . . . . . . . . . . . . . .  206.860 Thill coupllng, W. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . 206.965 
Funnel, measuring, D. Hitchcock . . . . . . . . . . . . . . .  206.946 Thmshlng machine teeth, Richardson & Morgan . 207.069 

Furnace, ore roasting, etc., A .  Ramage� . . . . . . . . . . . .  207.065 Toy bank. E. R. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.893 
Garbage holder, R. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,016 Treadle. A . L. Akins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.914 
Gas Ught extinguisher, Brand & King . . . . . . . . . . . . . . 206.926 Truck and bag holder. B!ss�1l & Van Buren . . . . . .  206.8.';5 
Gas, preparing nitrogen. G . A . TreutJer . . . . . . . . . .  207.088 Turbine wheel. etc .. U .  S. & W .  H .  Shelfer . . . . . . . . 207,076 

Gas regulator for retorts. L. G. McCauley. . . . . . . .  207.052 Twine holder. J. W. Turner . . . . . . . . . . . . . . . . . . . . . . . . .  206.984 
Gate, Hastings & Cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.032 Type writing machine, E. R. Barron . . . . . . . . . . . . . . .  207.002 

Gate. farm, H. W. Goodwin . . . . . . . . . . . . . . . . . . . . . . . .  206.9�2 Ultramarine, manufacture of red, J. Zeltner . . . . . .  207.093 
Gate. farm. S . Schreffier, Jr .. . . . . . . . . . . . . . . . . . . . . . . .  207,078 Valve, globe, J. Powell (r) . . . . . . . . . . . . . . . . . . . . .  8.361. �.308 
Glove fastening. A . B .  Kittson . . . . . . . . . . . . . . . . . . . .  206,888 VentUator for blow and dust rooms,J. B .  Holmes 206.949 
Grain separator. R . Clarke . . . . . . . . . . . . . . . . . . . . . . . 206.929 Wagon hound. J Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  206.918 

Elephantiasis VB. Leprosy. By T .  C. 
How to make a Simple Beam Compass. 
Mechanical Stoker. By D .  S. 

Grain sepamtor, M. P .  Korsgaard . . . . . . . . . . . . . . . . . .  207.042 WagO!l jack, H . Hiestand, Jr . . . . . . . . . . . . . . . . . . . . . .  206.914 
By M. A. B. Grain separator. A . M. Sutherland . . . . . . . . . . . . . . . . .  206.982 Wash board. B. Kaufmann . . . . . . . . . . . . . . . . . . . . . . . . . .  200.881 

Grate holder, Rowdon & Wood . . . . . . . . . . . . . . . . . . . . .  207.036 Wens. casing head for oll . F. A . Conkle . . . . . . . . . .  206,982 
Gun. machine. F. L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  2:>6.352 Wheel. vehicle, C. S. Carpenter . . . . . . . . . . . . . . . . . . . .  207.012 
Harrow, S . Beckner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.922 Wbeelbarrow. J. Lennon . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.955 HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the nnmber 
of the question. 

Harrow. J , Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,039 Whip SOCket. F. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.945 
Harrow and seeder, wheel, J. S. Foster . . . . . . . . . . . .  207.025 Whitewashing machine , J. P. Weber . . . . . . . . . . . . .  206,909 
Harvester, T . S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.857 WrenCh, axle nut. A . Van Wle . . . . . . . . . . . . . . . . . . . . .  207.087 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 
inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, accordlng to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

LOFFlCIAL .] 

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Hay carrier. E. A. Walters . . . . . . . . . . . . . . . . . . . . . . . . . .  206.987 
Hay tedder, E. W . Bullard . . . . . . . . . . . . . . . . . . . . . . . . . .  207.010 
Hay tedder, W. M .  Saunders . . . . . . . . . . . . . . . . . . . . . . . .  207,07� 
Hedges, constructing osage-orange, J. Kline . . . . . .  2(Yl,()'!1 
Hides. unhalrer. scourer, etc. f"r, J . A. Talpey . . . .  207.081 
Hinge for folding seats, R. T. Hambrook . . . . . . . . .  206.875 
Hinge , lock, U. M. Ralston . . . . . . . . . . . . . . . . . . . . . . . . .  206.897 
Rog cho.era compound, J . P . Cole . . . . . . . . . . . . . . . . . .  206.863 
Holster, tobacco. J . M. Wadlington . . . . . . . . . . . . . . . .  206.988 
Hoisting apparatus, tobacco, W. A. & W. S. Guy .  207.030 
Holdback for vehicles, E. E. Mor.e . . . . . . . . . . . . . . . .  207,061 
Honey comb, foundation for, M . Metcalf . . . . . . . . .  207.057 
Hops, sack for baling, C . A . Sands . . . . . . . . . . . . . . . .  206.976 
Horse nail machine. J. Mills . . . . . . . . . . . . . . . . . . . . . . . .  207.059 
Horse power, C . E. Macarthy (r) . . . . . . . . . . . . . . . . . . .  8.366 
Horse power equall.cr, L. B. Rowland . . . . . . . . . . . .  206.973 
Horseshoe. D. F. Fetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,939 
Horseshoe nail machine, J. D. Sumner . . . . . . . . . . . .  206.907 

Letter. Patent of the United State. were Horseshoes, die for making, G. Bryden . . . . . . . . . .  206.859 

AND 

Horseshoes, manufacture of. G. Bryden . . . . . . . . . .  206,858 
Hot air register and evaporator, W. L. McDowell 206.890 
Hydrant for watering stock, J. Compton . . . . . . . . . .  207,015 

DATE. Insect destroyer, J. P. Ruhmann . . . . . . . . . . . . . . . . . .  206.901 
Ironing table, W. C. McGUl . . . . . . . . . . . . . . . . . . . . . . . . .  207,()5! 

Granted In the Week EncUnK 

August 13, 1878, 
EACH BEARING THAT 
[Those marked (r) are reissued patents.] Knife sooles, manufacture of. W. Baker . . .  . . . . . .  206.919 

Knitting machine cylinder. A. Grelss . . . . . . . . . . . . • •  207.029 
A complete copy of any patent In the annexed Hst, Lamp. Stephens & Lamemux . . . . . . . . . . . . . . . . . . . . . . .  206.904 

including both the specillcations and drawings, win be Lamp and stove. R. R. Moore . . . . . . . . . . . . . . . . . . . . . .  206.960 
Lamp burner, W. O. Lincoln . . . . . . . . . . . . . . . . . . . . . . . .  207.046 

TRADE }IARKS. 
Baking powder. C .  E. Andrews& Co . . . . . . . . . . . . . . . . .  6.461 
Boot and shoe blacking, Boyer & Co . . . . . . . . . . . . . . . . .  6.473 
Brushes, J .  L. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . 6.469. 6.�70 
Condiments, such as pickles, etc . ,  F. & J. Heinz . . . .  6.464 
Cooking stoves, S . S. Jewett & Co . . . . . . . . . . . . . . . . . . . .  6.475 
Drygoods, C. M. W!lliam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.460 
Dry hop yeast. Judd Brothers Yeast Company . . . . . .  6.465 
Fallcy furs. etc .• J . 1!J. Bergtold . . . . . . . . . . .  . . . . . . . . . 6.478 
Flour. H. F. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.454 
Flour. Kenly. Jenkins & Young . . . . . . . . . . . . . . . . . . . . . .  6,455 
Fruit preserving substances, L. P. Wormll . . . . . . . . .  6.459 
Medicines. B. F. Rackley. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  6.467 
Medicine for horses. etc .• J. Saunders . . . . . . .  . .  . . . .  6.480 
PhotographiC material, E. & H. T. Anthony & Co. 6,472 
Prints, Eddystone Manur. Company . . . . . . . . . . .  6,�57, 6.458 
Printing plates, L . Brown & Co . . . . . . . . . . . . . . . . . . . . . . .  6.453 
Salt, R. Evans . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  6,479 
Salve, Schloss & Frech . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  6.456 
Sewing and knitting needles. H. Baylls . . . . . . . . . . . . . .  6.474 
Smoking and chewing tobacco, Maclln & Barkley . .  6.�77 
Soap, C. F. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.462 
Soap, Day & FrIck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.468 
Thrashing machine , Seymour, Sabin & Co . . . . . . . . . . .  6.461 
Water closet., Zane & Roach . . . . . . . . . . . . . . . . . . . . . . . .  6,471 
Wines and brandies, Renauld, Francois & Co . . . . . . .  6,468 
Wood heating stoves, S. S. Jewett & Co . . . . . . . 6,466. 6,476 

furnished from this office for one dollar. In ordering 
(42) G. C. L. writes : 1. I want to make a please state the number and date of the patent deSired, 

telephone, and hear that I can purchase in New York all 
the necessary parts ready to put together. A. Full di
rections for making a telephone are contained in the 
ScmNTIFlC AMERICAN SUPPLEMENT, No. 142. 2. Do I 
render myself liable to patent &uits ? A. See " Rights 
ot Investigators," p. 128, current volume of ScmNTIFIc 
AMERICAN. 

Lamp. carbureting. C. E. Ball . . . . . . . . . . . . . . . . . . . . . .  206,999 
Land leveler. S. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206,943 DESIGNS. 
Lantern. L. J .  Atwood . . . . . . . . . . . . . . . . . . . . .  206,917, 206,918 
Lantern, C . H. Viereck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.088 

Advertl.lng card. O. J. Ramsdell . . . . . . . . . . . . . . . . . .  206,969 1 Lantern. Signal. S. Coxon . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.933 
Advertiser, mumlnated, G. H. Chatterton . . . . . . . .  206.861 Lock, time. J. L. H .. li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.872 
AlkaH baJl., composition for coatlng, A .Mendleson 206,891 Lock, time, S. M. Lillie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.887 
Amalgamator and washer, ore. Firmin & Forster . 207,028 Lock , time, E. Stewart . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  ; 206.981 
Apple corer and sHcer. Pfeifer & Ulrich . . . . . . . . . . 206,967 I Lubricator. C. F. Raymond . . . . . . . . . . . . . . . . . . . . . . .  207.067 

and remit to Munn & Co., 37 Park Row. New York city. Burial caskets, A . H. Nlrdllnger . . . . . . . . . . . . . . . . . . . .  10.776 
Carpet. H. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  10.778 
Carpet, C. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,719, 10.780 
Carpet, J. Nell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.781 
Font, of types. D. W. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . .  10,777 
Rocking chairs, S. W!lIershausen . . . . . . . . . . . . . . . . . . .  10.792 

Bag holder. W. B. Allen . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . 206,915 ' Lumber trfmmlng machine, G. W. Nichols . . . . . . . .  206.962 
(43) E. G. B. writes : Suppose that we have Baking powder. W. P. Clotworthy . . . . . . . . . . . . . . . .  206,980 Meal. lIonr, etc. ,  drying. J. T. Maybury . . . . . . . . . . . 207.051 

a line shaft running about 180 or 200 feet, tbe power at B"le tie, A . Roeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.071 Medicament. coated compres.ed, C. Carter . . . . . . . .  207.018 

[For the week ending August 6th . ]  

TRADE MARKS. 

one entl. and a fan at the other. Now If we would f Basket, fiower, F. C. Tenny.on . . . . . . . . . . . . . . . . . . . . .  207.088 M lddHngs separator, W. H. Fruen . . . . . . . . . . . . . . . . .  206.863 

move the fan up close to the power, still leaving the line I' Bed, camp. F. J. De Morambert . . . . . . . . . . . . . . . . . . .  207.060 MI11 attachment, grinding, C. V. Steven . . . . . . . . . . .  206.905 
shaft in Its original place, would it require any more Bed. sofa, S. Squire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.980 MllI , cider. J. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,001 

I Bedstead, table, E. Kiss (r) . . . .  . . . . . . . . . . . . . . . . . . . .  8.3'75 MUl. grinding, M. B. Atkinson . . . . . . . . . . . . . . . . . . .  206.996 
power at one place than It would at the other? A. We Belt fastener, A. J . Jobnson . . . . . . . . . . . . . . . . . . . . . . . .  207,038 M!1Istone dress, W .  D. OdendahL . . . . . . . . . . . . . . . . . .  206.116S 
tbink there would be no essential difference if the shaft I Bird cages, tastener for, C. M. Neubauer . . . . . . . . .  207,088 Millstone dressing maChine. W . Coplin (r) . . . .  . . .  8,977 
is of sufficient size and well supported. i Bird caaes, food holder tor, B. A. Drayton . . . . . . . . 206.867 MUlstone drfver, P. H. Childress . . . . . . . . . . . . . . . . . .  207.014 

Baking powder, G. W. Kendall . . . . . . . . . . . . . . . . . . . . . .  6.450 
Cassimeres, F. Glazier . . . . . . . . . . . . . . . . . . . . . . . .  o • • • • • • •  6,437 
Churns, Tiffin l.llllon Churn Company . . . . . . . . . . . . . . .  6.451 
Cigars, H. Wel.h . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  6.446 
Co!!'ee. and spices. J Prusso . . . . . . . . . . . . . . . . . . . . . . . . .  6.439 
Fert!l!zers, H. Duvall & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�U 
Flour, G. V. Hecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,4S8 
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Flour. Red Wing Ml1Is . . . . . . . . . . . .  . . . . . . . . .  6.441. 6.442 

Heatinlr and cooking stoves. Detroit Stove Works . 6 , 485  
Lard. F .  G .  Plerra. . . . .  . . .  . . . . . . . . . . . . . . . . .  6.440 
Medicinal preparations. T. H. Vldeto . . . . . . . . . . . . . . . .  6,443 
Medicinal preparation. J. L. Wallach . . . . . . . . . . . . . . . .  6.444 
Plug tubacco. H. Welsh . . . . . . . . . . . . . 6.446. 6.447. 6.448. 6.449 
Spool cotton. A. D. Warren . . . . . . . . . . . . . . . . . . . . . . . . .  6.452 
Tloklngs. Eagle and Phenix Manufacturing Co . . . . .  6. 436 

DESIGNS. 
Cbalrs. Harwood & Wood . . . . .  . . . . . .  . . . . .  . . . . .  10.766 
Crackers. Fowler & Rockwell . . . . . . . . . . .  . . . . . . . . . .  10.765 
Fonts of type, J. Herrlet . . . . . . . . . . . . . . . . . .  10.767 to lD.769 
Hand wheel for globe valves J .  L. Wolcott . . . . . . .  10,775 
011 cloths. C .  T & V .  E. Meyer . . . . . . . . . . .  10.770 to 10.772 
Overshoes, G. Watkinson . . . .  . . . . . . . . . . . . . . . . . . .  10.774 
Pocket lamp. C. S. Ta.Ilmadge . . . . . . . . . . . . . . . . . . . . . .  10 .772 
Sewing machine bracket arm. G. S. Darling . . . . . . .  10.76! 

FOR THE WEEK ENDING AUGUST 20TH. 

Adding machine. M W .  Clay . . . . . . . . . . . . . . . . . . . . . . .  207.255 

Axle. vehicle. W. Beer. (r). . . . . . .  . . . . . . . . . . . . . . . . . .  8.381 
Axle •• upsetting collar. on. J . C . Richardson . . . .  207.208 
BaJe tie. J C Harper. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  207.272 
Bale tie. wire. R. H Bartlett. . . . . . . . . . . .  . .  . . . . . . . .  207.m 
Balls. manufactnrlng seamless. J Brant . . . . . . . . . . 207.158 
Barrel cover. S .  W. Sheldon. . . . . . . . . . . . . . . . . . . . . .  207.214 
Basin •• overllow and trap for. C. H. Moore . . .  . .  207.197 
Bath apparatus. vapor. G. W . Carpender . . . . . . . . . 207.2!9 
Battery. galvanic. W. w .  GrI.com . . . . . . . . . . . . . . .  207.270 
Belt stretcher, C. K. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . 207,259 
Bla.ckboard. E G. Durant . . . . . . . . . . . . . . . . . . . . . . . 207.111 

Bleaching. etc . •  fabrics In bulk. L. W. Wright . . . . . 207.334 

Blind wiring machine. C Hlnz . . . . . . . . . . . . . . . . . . . . 207,181 
Boller feeder. automatic. F A. Well . . . . . . . . . . . . .  207.326 
Boller. steam. Salisbury & Smith . . . . . . . . . . . . . . . . . .  207.183 

Boilers, heater for steam. H .  Park . . . . . . . . . . . . . . . 207.298 
Bolt clipping machine. Chambers Jr. & Mendham 207,252 
Boot and shoe. A. Ven Wagenen. • . . . . . . . . . . .  207,227 
Boot and shoe oounters. skiver for. S. D. Tripp . . . 207.223 
Boot jack. J. Robert. . . . . . . .  . . . . . . . . . . . . .  . . .  207.209 
Bottle corking riJachlne. J. c.. M. Brann . . . . . . . . . .  207,2U 
Bottle .topper. E .  Harris (r 8.382 
Bottle stopper and sprinkler, T J. Holmes . . . . . . 207,279 
Bottle washer. P. Seibel . Jr . . . . . . . . . . . . . . . . . . . . . .  207.311 
Box. berry Morey & McDonald . . . . . . . . . . . . . . . . . .  207,199 
Bro.ld. etc. In pack�s holder for. S . B ,Fleisher . . 207.114 
Brake. car. S. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.179 
Brake for cars. air J M. Maxwell . . . . . . . . .  . . . . . . • •  :m.I26 
Brake. elevator. R. Marshall . . . . . . . . . . . . . . . . . . .  207.291 
Brake. wagon. W. G. Fink . . .  . . .  . . . . .  . . . . . . . . . . . .  :m.171 

Brick making machinery. W. Mendham . . . . . . . . . . . . 207.299 

Brush, S. Crane . . . " 0  • • • • • • • • • • . • • • • • • • . • • • • •  , •• • •  207,256 
Brush. T Dillon . . . • • . . • . . . . • •  . . . . . . . . . . . . . . . . . . .  207.110 
CaJlper •• A Schmitter. . . . . . . . . . . .  . . . • . . . . . . . . .  207.308 

Can. J. W Masury. . . . . . . . .  . . . . . . . • . . . . . . . . •  207.191 
Can or package for paint •• J. W .  Masury . . . .  . .  . .  207 .190 
Cans. securing caps or covers to. D. Parks . . . . . . . 207.131 
(;ar coupling. J. L. Berry . : . . . . . . . . . . . . . . . . . . . . . .  207.100 
Car journal cooler. R. C. Morris . . . . .  . .  . . . . . . . . . .  207.336 
Car platform. Janney & Mathews . . . . . . . . . . . . . . . . . .  207.183 
Car roof. J. L. Burnham (rl. . . . . .  . . . . . . . . .  . . .  8.383 
Carding machine. B. F. Haigh . . . . . . . . . . . . . . . . . . . . . .  207.272 
Carriage. child's. Sues & Raplee . . .  . . . .  . . . . . . .  207,?/O 
Carriages. heating railway Lemeunler & Gerard . 201,289 
Cartridge for IIrearms. Bush & Krauspe. . . . . .  . . .  . . •  237,218 
Carving machine. M. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  207.207 
Ca.tlng Ingot moulds. core for, E. J. Kelly . . . . . . . .  :m.285 
Cellar. waterproof, T. New (r). . . . .  .. . . . . . . . . . . . . . .  8.387 
Chair. barber's. E. Bernlnghaus . . . . . . . . . . . . . . . . . . . 207.099 
Chair. dentl.t's. White & Ashmead (r) . . . .  . . . . . . . . .  8,380 
Chair. folding rocking. H. B. Smith . . . . . . . . . . . . . . . . 207,312 

Chair, nursery, C. A. Perley . . . . . . . . . . . . . . . . . . . . . . . . 207,205 

Chair. rocking. W. Seng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.135 
Chairs. head rest for dental, E. T. Starr . . . . . . . . . . . 207.816 
China. etc . .  riveting broken. P. Forrester . . . . . . . . . . 207.265 

Churn. H. F. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.276 

Churning apparatus. S. S. Zabm . . . . . . . . . . . . . . . . . . . . 207,238 

Clamp. miter. F. P. Moser . . . . . . . . . . . . . . . . . . . . . . . . .  207.295 
Cloth drying machine. J. S Winsor . . . . . . . . . . . . . . .  207,329 
Clothes line holder, J. W. Turner . . . . . . . . . . . . . . . . . 207.22! 

Clothes rack. S .  Reed . . . . . . . . . . . . . .  . . . . . .  ' "  . . . . . .  207.182 
Cock casing, stoP. P. Burke . . . . . . . . . . . . . . . . . . . . . . . .  207,246 
Coin holder. H G. Pearson . . . . . . . . . . . . . . . . . . . . . . . . 207,300 
Compasses. blackboard, C. W. Blake . . . . . . . . . . . . . . . .  207.101 
Cooler. beer. W .  F. Fey . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,264 

Corn sheller. C. C Burroughs . . . . . . . . . . . . . . . . . . . . . .  207.163 
Corset clasp, L. M. Chipley . . . . . . . . . . . . . . . . . . . . . . . . . . 207.253 
Crane. hydrauliC. C. H. Morgan . . . . . . . . . . . . . . . . . . . . 207,200 

Cross tie. Iron. J. A Bonnell. . . . . . . . . . . . . . . . . . . .  . . .  207.2!2 

Damping roller. J. A. Brown . . . . . . . . . . . . . . . . . . • . • •  207.160 
Dental rubber dam clamp. C. E. Busey. . . . .  . . ,  . . .  , 207,103 
Derrick, portable. McCord. Jr. & Alexander . . . . . •  207.292 
Ditching machine, B. F. Sherrick . . . . . . . . . . . . . . . . . .  207.127 
Drill chuck. Elterlch & Briggs . . . . . . .  . . . . . . . .  . .  207.113 
Drill for boring blast holes, expanding. J . Julien. 207.182 
Drill. upright metal, O. Plummer . . . . . . . . . . . . . . . . . . . 207.206 
Drilling machine. rock. S. G. Bryer . . . . . . . . . . . . . . .  207.162 
Elevator. grain. J. E. Walsh' . . . . . . . . . . . . . . . . . . . . . . . 207,323 

Embroidery pattern. R. T. Smith . . . . . . . . . . . . . . . . . . .  207.141 

End gate, wagon. D. Austin . . . . . . . . . . . . . . . . . . . . . . . . 207.095 
Engine. lire. D. M. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . :m.I65 
Engines. portable steam. W. Baxter . . . . . . . . . . . . . . .  207.287 

Eplthem, B. A. Prophet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.802 
Eyeglass. P. E. Godefroy . . . . . . . . . . . . . . . . . . . . . . . . ' "  207.116 
Fabric stretcher. dipper. and drier. J . D. McLean. 207.192 
Feather renovator. Gibbons & Ashmore . . • • . . . . . . •  207.266 

Feoce post and fence, Clark & Lothrop . . . . . . . . . . . .  207.254 

Fifth wheel, L. G. Share . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.218 
Fire alarms. thermostat for. G. S. Shute . . . . . . . . . . . 207,139 
Firearm. revolving. H. M. Erskine . . . . . . . . . . . . . . . . 207.166 

FI.h eggs. hatcher for. 1. H. Wright . . . . . .  . . . . . • .  207.333 
Flour dressing machine. T. F. Greenleaf . . . . . . . . . •  207.176 
Founder's facings. A . Wainwright . . . . . . . . . . . . . . . . . .  207.321 
Furnace. metallurgiC gas. C. Grobe . . . . . . . . . . . . . . . . .  207,177 
Furnace. metallurgiC gas. W . Swindell . . . . . . . . . . . . 207.221 
Gas regulator, G. S. Lacey . . . . . . . . . . . . . . . . . . . . . . . . . . 207.187 
Gas scrubber. Smith & Farmer . . . . . . . . . . . . . . . . . . . . . .  207.216 

Gate. W. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.149 
Gate. J. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,274 

Gate. J. Medhur.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.129 
Gate and door fastening. E.  S .  Hunt . . . . . . . . . . . . . . 207.120 
GIassware, preparing articles of. G. W. Blair . . . . .  207.2!1 
Grain binder. M. A. Keller . . . . . . . . . . . . . . . . . . . . . . . . . .  207,123 

Grain scourer. G .  Moench . . . . . . . . . . . . . . . . . . . . . . . . . . 207,294 
Grain 8COUring machine. C. Scbaschue . . . . . • • • • . . . •  207.807 
Grain .eparator. H. A. Barnard . . . . . . . . . . . . . . . . . . . 207,236 
Grain separator. A .  B .  Farqubar . . . . . . . . . . . . . . . . . . .  207.170 
Graves. coplnl< and cOV'llring for. C . H . Bassett . . . .  207.155 

Harvester, C. McGregory . . . . . . . . . . . . . . . . . . . . . . . . .  207.128 
Harvester cutting apparatus, T. H. Eula".. . . . . . . .  207.169 

lI ay rack. C .  Steven.on . . . . . . . .  . . . . . . .  . . . . . . . . . . .  207.219 
Head lighte, signal for locomotive. W. Kelley . . . .  2O'l.284 
1I0es. manufacture of, J. Bergmann . . • • . . . . . . . . . . • 207,238 

Horse collar. H. L. Mennerlch . . . . . . . . . . . . . . . . . . . . . . 237.194 

Horse detacher. C . J . Walser . . . . . . . . . . . . . . . . . . . . . .  207.143 

Horse power. J.  H .  Blo.ln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  237.156 

Household uten.lI. E. Brown . . . . . . . . . . . . . . . . . . . . . . 207.161 
Hub. e&rriage wheel. W. Reinhard . . . . . . . . . . . . . . . 207,803 

Hub. vehicle. Rou.e & Stoddard. . . . . . . . .  . . . . . . . . .  . 207,210 
Hvdrant. F Jarecki. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  , 207.185 

'eitutifi e jmttitau. 
Ice. apparatus for making. D. L. Holden . . . . . . . . . . 207.272 
Ice. apparatus for making. E. P. Lorch . . . . . . . . . . . . 207.290 
Ice tong., C. B .  Payson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.201 
Indicator. J. Tatham . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.S19 
Indicator, low water. J. L. Walker . . . . . . . . . . . . . . . .  2lI7.322 
Insect destroyer. P. S. Ryan . . . . . . . . . . . . . . . . . , . . . . . . .  207.306 
Insecticide. J Bartb. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.235 
Lamp, C. F. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.814 
Lamp chimney, S. B. Ingll. . .  . . . .  . . . . . . . . . . .  . . . . . . .  207,290 
Lamp lighting device. F. G. Stephenson . . . . . .  207.317 

Lamp . street, F. H. Shepherd . . . . . . . . . . . . . . . . . . . . . . .  207.136 

Lantern. E. F. Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.104 
Lathes, scroll saw attachment to, T. R. Almond . .  207.150 
Life boat. F. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.166 

IJquld measures. drip pan for. E. M. Shirley . . . . .  207.138 
Lock. W. H. Taylor (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.379 
Lock for packing boxes, seal . B .  S. Atwood . . . . . .  207,234 
Lubricator. vehicle axle. R . R. Moore . . . . . . . . . . . .  207.195 

Mash rake. ·C. Kaestner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207,283 
Meat tenderer, J.  P. Davies . ,  . . . . . . . . . . . . . . . . . . . .  207,107 
Meats. apparatus for curing. D. L. Holden . . . . . . . .  207.277 
M eats. apparatus for preserving, W. 1. Goodin . , . 207.268 
Mlddlln�s purlller. A. R. Guilder (r) . . . .  . . . . . . . .  . • .  8.386 
Mili. hominy Engelke. Feiner & Welsmantel . . . . •  207,261 
Mining rime. ll. O. Bagley . . . . . . . . . . . . . . . . . . . . . . . . . .  207.158 
Motor. Klnl< & White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,136 
)Iotor. water. A. W. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.2!7 
Myopia. device for preventing. D. Morse . . . . . . . . . .  207.198 

Nail and spike extractor. W. H. Barwick . . . . . . . . . .  207,098 

Nalls under water. driving. W. stack . . . . . . . . . . . . . .  207.3�5 
Neck tie. R. Waterhouse . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.324 
Neck tie folder. W. A .  Laverty . . . . . . . . . . . . • . • . . . . .  207.288 
Nut lock. J .  S .  Holfecker . . . . . . . . . . . . . . . . . • . • . . . . . . .  207,275 

Nut tapping machine. J . S. Wlusor . . . . . . . . . . . . 207.381 
Oatmeal machine, ct. Aylill'e . . . . . . . . . . . . . . . . . . . . . . . .  207,152 
011. transporting petrOleum. R. A. Wilder . . . . . . . . . 207.231 
Padlock. H .  Schroder . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  207.310 
Pamt. M . .  B. Bailey . . . . . .  : . . . . .  . . . . . . .  - . . . . . . . . . . . . .  207,098 
Paper card baskets. making. R. IV. Betts . . . . . . . . . .  207�'l9 
Paper cutting machine. IV. T. Shalfer . . . . . . . . . . . . . . 207,212 

Paperfaste.ners, attaching. C. W. Blake . . . . . . . . . . .  207.157 
Papermaklngmachlnes.roller for. F. A. B. Koons 207,287 
Pen. founta.ln. W. W. Stewart . . . . . . . . . . . . . . . . . . . . . .  207.318 
Pier. E. Wasell . . . .  . . .  • .  . . . . . . . . . . . . . . . . . . . . . . . .  207.223 
Plo.Iting machine. M. A.  Maybee . . . . . . . . . . . . . . . . . .  207.127 
Planter and check row marker. W. M. Carriker . .  237.250 
Planter. com, Chambers & Bering . . . . . . . . . . . . . . . . .  207.251 

Planter. com. Wright & McNary . . . . . , . . . . . . . . . . . . .  207.148 

Plow . O. Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.120 

Plow. L. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.174 

Pole and shafts. wagon. F. Rice . . . . . . . . . . . . . . . . . . . .  207,301 
Pot"to digger. Green & Howland . .  ' "  . . . . . . . . . . . . . .  207.175 
Press glass. G. W .  Weyman . . . . . . . . . . . • . . . . . . . .  207,327 

Pump. steam. Van Tassel & Paup . . . . . . . . . . . . . , . . . .  207.226 
Puzzle block. E. U. Kinsey . . . . . . . . . . . . . . . . . . . . . . . . .  207.12! 
Railway crOss tie. J . H. Thompson . . . . . . . . . . . . . . . .  207,820 
Railway frog, W. Wbllrton. Jr . . . . . . . . . . . . . . . . . . . . . .  207,328 
Railway gate, S. llames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,154 
Railway. portable. F. Amat . . . . . . . . . . . . . . . . . .  207.151 
Railway rail jOint. D. R .  lIarder . . . . . • . . . . . . . . . . . . .  207.119 
Railway rail joint. S.  E. Hilliard . . . . . . . . . . . . . . . . . . . .  207.180 
Ballways.etc .• support for elevated, B .  F. Britton 207 245 
Ro.Ilways. griper for wire rope. J. Hansen . . . . . . . . . 207:118 
Rake. horse hay. J. J. Squire . . . . . . . . . . . . . . . . . . . . . . . . 207.217 
Root cutter, W. F. Weller . . . . . . . . . . . . . . . . . . . . . . • . . . .  207,144 
Sad Iron. C. H. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.299 
Saddlet harness, J. Patten . . • . . . • • • • • . . . . . . . . • • . . . . .  207,203 
Sash. window. A. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . 207,305 
Saw. hand. W. Berney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.159 
Saw mill appliance. R. E. Gleason . • . . . . . . . . . . . • . • •  207.267 
Scales, weighing. T. Fairbanks . . . . . . . . . . . . . . . . . . . . .  207.268 
Scouring board. G. W. Curry . . . . . . . . . . . . . . . . . . . . . .  207.257 
Scrubbing device. A. J . Davis . . . . . . . . . . . . . . . . . . .  207.108 
Scythe snath fastening. G. E. Clow . . . . . . . . . . . . . . . .  207 .164 
Seeder and cultivator, broadcast, G. Esterly (r) . .  8.385 
Sewer trap. W. F. Downey . . . . . . . . . . . . . . . . . . . . . . . . . 207.260 
Sewinlr machine. J .  Wensley . . . . . . . . . . . . . . . . . . . . . . . 207,230 
Sewing DlBchlne. button hole. Furbu.h & Perley . 207.172 
Shaft and journal. A. E. Smith . . . . . . . . . . . . . . . . . . . . •  �G7.318 
Ships. elastic armor for, W. M. Stehley . . . . • . . . . . .  207,218 

Shoulder pad, G. J. Scheu . . . . . . . . . . . . . . . . . . . . . . . . . . 207,211 
Sign umbrella. W. B. Wortman . . . . . . . . . . . . . . . . . . . . .  207.832 

Skirt hoop. DeForest & Gilbert (r) . . . .  . . . • .  • . . .  . .  . . .  8,378 
Snap hook . J. C. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . .  207.309 

Stamp. canceling. W. Krutzsch . . . . . . . . . . . . . . . . . . . . . 207.125 
Stove, J. B. OIdershaw . . . . . . . . . . . . . . . . . . . . . . . . . . . 207.296 
Stove , cooking. D. E. Paris . . . . . . . . . . . . . . . . . . . . . . . . . �07.297 
Stove cooking, T. B. Tufts . . . . . . . . . . . . . . . . . . . . . . . .  207.142 
Stoves, boiler attachment for, J. M. Killin . • • . . . . 207,286 
Stump puller, J .  A. Jelfers . . . • • . • . . . . . . . . . . . . • . . . .  207,282 
Sugar. manufacture of. Frezon & D'Olivelra . . . . . . 2:rt.271 
Table. folding, J. Bradlleld . . . . . . . . . • . . . . . . . . . . . • • .  207.2!3 
Tack ••  cleaning and sifting, H. H. Heald . . . . . . . . .  207,172 

Tank. storing. F. K. Plumbley . . . . . . . . . . . . . . . . . . . . .  207.3;}1 

Telephone, speaking. E. Gray . . . . . . . . . . . . . . . . . . . . . 207.269 
Thill coupling. Gillespie & H. J. & F. J. Springer . 207.115 
Tobacco cutting machine. Wilson & McCallay . . . . 207.146 

Tobaccollavorlng, M. Chambers . . . . . . . . . . . . . . . . . . . 207.106 
Tobacco. granulatlng. Simpson & Howard . . . . . . .  207.140 
Tobacco machlne,plng,J ones.Macomber &McCook 207 121 
Torpedo for 011 wells, P. E. Wellman . . . . . . . . . . . . . .  237:325 
Toy, automatic swimming, E. Martin . . . . . . • • • . . . . .  �tl88 
Truck. car, A. Higley (r) . .  . . . . . . . . . . . . . . . . . . . .  . • . . . .  8,281 
Twine holder, S. C. Catlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  207,105 

Vapor burner. R. F. Danforth . . . . . . . . . . . . . . . . . . . . . . 207.258 
Vehicle seat. T. K. Meech . . . . . . . . . . . . . . . . . . . . . . . . . . 2C7.1::3 
Velocipede. G. W. Bishop . . . . . . . . . . . . . . . . . . . . . . . . 207.240 

Ventilating ships. A. F. yarrow . . . . . . . . . . • • . • • . . • .  207.335 
Vessels. unloading grain. etc .. from. C. J. Wells . 207.229 
Wash board. J. F. Jaques . . . . . . . . . . . . . . . . . . . . . . . . . . 207.184 
Wash board. J. T. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.134 
Wash boller, E. G. Woodworth . . . . . . . . . . . . . . . . . . .  207.147 
Washer. hand, H. C. DeWitt . . . . . . . . . . . . . . . . . . . . . . . .  207.109 
Washing machine. S. B. Shultz. . . . . . . .  . . . . . . . . . 207,215 
Washing machine. T. A. Wilson . . . . . . . . . . . . . . . . . . . 207,232 

Water closet. C. II. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . 207.196 
Water wheel. endless cho.ln. W. L. Orran . . . . . . . . . 207,202 

Welding copper, William. & Worsham . . . . . . . . . . . . 207.145 
Wells, water packer for 011. W. W. Jamle.on . . . 207.281 
Wheelbarrow. F. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 112 

Wheelbarrow, G. B. Tennent . . . . . . . . . . . . . . . . . . . .  207� 
Wheelbarrow, metalliC. J. Upstone. . . . . . . . . . . . . . .  207.225 
Wind wheel. S. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  207.189 
Window bead fastener. G. M. Evans . . . . . . . . . . . . , 207.262 
Wire drawing machlne, J .  S. Winsor . . . . . . . . . . . . . . 207.330 
Wire. forming and tempering. C. H. Morgan . . . . . . 207.201 
Wire stretcher. I. G. Ericson . . . . . . . . . . . . . . . . . . . . . . .  237.167 
Wrench. pipe. B. S. Hyers . . . . . . . . . . . . . . . . . . . . . . . . . . 207.18l 
Wrench, ratchet, T .  C. Hammond. . . . . . . . . . . . .  207.117 
Wrench, tap, C. H. Fowl!,r . . .  , . . . . . . . . . . . . . . . . . . . . . .  207 172 
Wrenoh with cutter. pipe. J. Brewer . . . . . . . . . . . . . . .  207:102 

EoaU.h Pateot. I •• oed to AlDerlcao •• 
From September 6 to September 10, lnclu.lve. 

Baskets .-I. I. Cole, Hillsdale. N. J . 
Match machlnery .-M .  Young. Frederick, Md. 
Presses.-E. R. Esmond , N. Y .  city. 
Saw.-G. F. Simonds. Fitchburg. Mass. 
Sewing machlnes.-H. Frledberger. Philadelphia. Pa. 
Shingle. for roollng .-H. W. Shepard, Brooklyn. N. Y .  
�tamp Indorser.-E .  Gumbs. N .  Y .  city. 
Toys . -W. S. Reed, Leominster, MilliS. 

Tho Sciontific Amorican 
EXPORT EDITION. 

PUBLISHED MONTHLY. 
THE SCIENTIFIC AMERICAN Export Edition is a large 

and S P LENDID PERIODICAL, issued once a month 
forming a complete and interesting Monthly Record 
of all Progress in Science and the Useful Arts through· 
out the World. Each number contains about O�E 
HUNDRED LARGE QUARTO PAGES, profusely 
Illustrated, embracing: 

(1.) M ost of the plates and pages of the four pre
ceding weekly issues of the SCIENTIFIC AMERICAN. 
with its S PLENDID ENGRAVINGS AND VALU
ABLE INFORMATION. 

(2.) Prices Current, Commercial, Trade, and Man
ufacturing Announcements of Leading Honses. In 
connection with these Announcements many of the 
Principal Articles of American Manufacture are exhibited to the eye of the reader by means of SPLENDID 
ENGRAVINGS. 

This is by far the most satisfactory and superior Ex· 
port Journal ever brought before the public. 

Terms for Export Edition, FIVE DOLLA RS A YEAR. 
sent prepaid to any part of the world. Single copies, 
m cents. For sale at this office. To be had at all 
News and Book Stores throughout the country. 

NOW READY. 

THE SCIENTIFIC AMERICAN EXPORT 
EDITION FOR · 8EPTEMBER, 1878, 
WITH NINETY ILLUSTRATIONS. 

GENERAL TABLE OF CONTENTS 
Of the SCIENTIFIC AlI:ERICAN Export Edition fo� Sep

tern ber. 1878. 
I.-INVENTIONS. DISCOVERIES AND PATENTS.

Prof""Bor Reynolds' New ExplOSive. 
New Method for determining thc Position of Vessels 

1 engraving. 
. 

Some Eggstraordinary Inventions. 
Decision in the Crusher Case. 
Casts from Living Forms. 
Use of Salt for Museum Purposes. 

Patent Office Restoration . 
New Engineering Inventions. 
New Agricultural Inventions. 
New Mechanical Inventions . 
Recent Inventions. 
Wenzel's Nickel Anode. 1 engraving. 
A Novel Animal Trap. 1 ill.  
A New Candlestick. 2 illns. 
New Telephone Call S ignal 1 ill. 
Value of Obse" ation in Invention . 
Prize for an Inv."ntion. 
A New Sheep Protector. 1 ill. 
The Thread Telephone. 
New Coffee Pot. 1 ill. 
A Novel Railway Car Window. 1 ill. 
Mental Experimenting. 
Senate Bill No. 300. 
Asking Impossibilities. 
Marvelous Inventions in America. 
Notes of Patent Law. 
A New Camera Lucida. 
Cummerford's New Head Protector. 1 lll. 
Winton's Potato Digger. 1 ill. 
Pocket Life Buoys Needed. 
Patentees Rewarded in England. 

n.-MECHANICS AND ENGINEERING.-Poulot·s 
New Pulley Turning Macbine. 1 ill. 

Landelle's Mechanical Binder. I ill. 
American Railway Cars. 
Amianthine Coal ; a new artificial fuel. 
The New Harbor for Boulogne. I ill. 
TeBtin� the Captive Balloon at Paris. 2 ills. 
Elwell s Middhngs Sepa rator. 1 ill. 
The New Steamship. City of Columbus. 
Lescale's Automatic Fire Escape. 1 ill .  
Electric Lighting; Maxim's new apparatus. 5 ill. 
Imagination in the Constructive Art.. 3 ills. 
The Dynamometer of the Captive Balloon. 1 ill. 
Toulousaiu's Sheaf Binder. 2 ills. 
An Economical Locomotive. :K!'lemeit;  The new Product from Jute. 

ria
y��a��;r/pparatus for tcsting the Strength of Matc-

The Lontin Electric Light. 
The Se��rage and lrrigati.on Farm at Bedford, Eng. 
The Ralsmg of the EurydIce. 5 ills. 
Town Sewage Changed into Hydraulic Cement 
Code of Signals for Steamers. 

• 

m.-MINING AND METALLURGY.- The Mining 
Outlook. 

A Gold Mine in New York City, 
The Chlorination of Copper. 
Speculative M ining. 
Importent Use of Natural Gas. 
Dxnamite and Water. 
SIlver Mining here and abroad. 
Corundum-Its Occurrence and Distribution. 
A New Feature in Puddling Furnaces. 
Cast Steel without Crucibles. 
The Deepest Mines in Nevada. 

IV.-CHEMISTRY AND PHYSICS.-Thc Tasimeter 
and Magnetization. 

Infiuence of Electricity on Evaporation. 
Earth 9urrents of Electricity exhibited. 
The Micro-Telephone. 4 ills. 
The S\,pposed New Metal, Mosandrum .  
ExperIments wltb Fog Signals. 
Trouve's Polyscope. 3 i l ls. 
Evaporation of Saline Water. 
Resoreine for Cotton Dyeing. 

of 
lJil�: �a:lr��ri'S Diagometer for the Electric Testing 

The Velocity ,?f Light; Nicholson's Determinations. 
Improvement m the Leclanche Battery. 

DI����:. 
Suggestion for the Measurement of Stella 

t';"�ss 11
l
rxpaLs!ve Force of Steam at High Tempera

Optical Effects of Intense Light and Heat. 

I hl.teresting Experiment with Lycopodium Spores. 

V.-NATURAL HISTORY. NATURE, MAN ETC.-
The Hayden ExplOrIng Expedition, 

• 
Pygmy Elephants. 

�rtt\�'1!td������os8al Statne of Liberty. 1 ill. 

The Po�ulation of Asia. 
Tempel s Comet. 
The Lotus in Connecticut. 
Natural History Notes. 
The Spider Crab. 1 ill. 
Astronomical Notes. 
American Popular Interest in Science. 
Flowers: Thcir IndustrlaJ and Medical Uses. 
Charitable Colonizing. 
What Americans Have Done for Turke". 
Fish Cultnre in Wisconsin. 

. 
Fish, Culture In the Far West. 
The Tailor Bird. 1 Ill . 
The American Arctic Expedition. 1 iii . 
The Utilization of Weeds. 
The Bagworm's Mother. 
New FIsh. 
The Population of Europe. 
Gathermg the Sap of the Magney. 1 ill. The Tufted Coquette. I ill. 

( OCTOBER 
Thc Lagetto. or Lace·bark Tree. 1 ill. 
What Most Women Need in Education. 
The Heroes of the Pestilence. 
l'he Spanish Lan�uage. *����;� :r:.���orp a. 1 ill. 

VI' H�JR�CINE AND HYGIENE.-lk'nellts of ]il. 
Oneness Of. Men�l and Physical Health . JaborandI m BrIght's Disease and <Edema 
Ancient and M odem StimUlants. 

. 

Yellow �ever and Its Treatment. 
DestructIOn of Yellow Fever G erms, methods pro-

posed for. 
Disinfeclants and Deodorants. 
The Secretion of Sweat. 
Acacia in Cracked Nipples . 
To Render Cinchona Tasteless. 
Vital Resistence. 
The Preservation of the Teetb. 
The Pigments of the Retina. 
Dyspepsia. 

VIL-THE PARIS EXHIBITION SCIENTIFIC 
MEETINGS, ETC.- Chinese Building at Paris Ex
hibition. I ill . 

Pre-e,!,inence of American Exhibits at Paris. 
A merICan Institute Exh ihition . 
Facade of the Netherlands. Paris Exhibition . 1 ill. 
The American Association at St Louis 
Official Trial of Plows, Paris Ex'h i bitio� 30 illus 
The British Association, at Duhlin. 

. 

Ganll'-Plow Trials, Paris Exh ibition . 
PreSIdent White on Paris Exhibition . 
Facades of Annam. Persia, Siam Tunis Monaco and 

San Marino. Puris Exhibition. 1 i iI . 
' 

One Day's Attendance at the Paris Exhibi tion . 
VTII . -INDUSTRY AND COMMERt E .-Independ-

ence among Artisa.ns. How Obtainable. 
No Hard Times in Temperance Villages 
American Trade with Italy. 

. 

Chances for Enterprising Americans. 
Steam Colliers of the Philadelphia and Reading RaiJ-

way Co . 
Waiting for Something to Tum Up. 
Our Enormous Consumption of TImber. 
Important Usc of Natural Gas. 
Large Sbipments of Cheese and Meat 
American Paper for Export. 

. 

Professor Sumner on the Times. 
American Diamond Cuttin�. 
Origil! of American Mechanical Genius . 
Runnmg the Fast Train . 
The Shoe and Leather T1'8de. 
Coming Prosperity. 
American 'l'rade with Russia. 
Remarkable Steamboat Speed. 
The Strongest Steamer in the World . 
The Largcst Ship Ever Made. 

IX.-PRACTICAL RECIPES, AND MIS CELLA-
NEOUi:l.-How to make Fllrniture Poli s h .  

H o w  t o  make Ginger A l e  Extract 
How to remove India Ink from Flesh 
How to make Indelible Ink. 

• 
How to make M ucilage. 
How to make an Acoustic Telephone. 
How to make Violet Copying Ink. 
How to make India Ink. 
How to make Gold Lacquer. 
How to make Water·Proof Cement. 
Canning Fruit Cold. 
Fire and Water-Proof Cement. Recipe for. 
Eall de Cologne as a Peacemaker. 
Insect Powder. 

:;,�\p��� l�:�sS Blacking. 

The Growth of Texas. 
The Speed of Rarus. 
Fulminate for Shells. ��::':

r
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t
'i�!fagazines by Lightning. 

Risks of Hailway Travel. o ·  
Ollr Blast Furnaces. 
Mr. Prescott's Proof Sheets and Electrotypes . 
A Runaway Reaper. 
Wh�t Nations Pay for Schoele and Soldiers. 
AnCIent Stand for Yule Log 
Militery Boots . 

• 
What makes Succcss . 
Answers to Correspondents. embodying n large quan· 

tity of valuable information, practical recipes and in-
structions in various arts. 

' 

Single numbers of the Scientijic American ExpQrt 
Edition. 50 cents. To be bad at this office, and at all 
news stores. Subscriptions, Five lJollars a year ' oent 
postpaid to all parts of tbe world. 

' 

MUNN & CO .• PuBLISHERS, 
37 PARK Row, NEW YORK. 

To Advertisers: W'" Manufacturers and others who 
desire to secure foreign trade may have large and hand
somely displayed announcements published in this edi
tion at a very modcrate cost. 

The Scientific American Export Edition has a large 
guaranteed circulation in all commercial places through· 
out the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSHIPS. foreign and 
coastwise, leaving the port of New York. Address 
MUNN & CO., 37 Park Row. New York. 

HOW TO MAKE A WORKING TELE-
PHONE. A valuable and excellent paper By GEO M HOPKIXS.  Containing full Practical Directions wUh 
Six Working Drawings to Rcale enabling any Intelilgent 
person to make Working Telephones at 8mall expense 
With clea� Instructions h()w to set up a 'l'ele"rapli Line 
and e8t.ablu�h communicatIOn by means of 'l.'f'elephones 
SUPPLE>! >:NT 1 4�. Price 10 cents . To be had at this 
office and of all newsdealers. 

NHW PATHNT LAW 
FOR 

Spain ,  Cuba,  Porto R ico ,  etc . 
By the terms of the New Patent Law of Spain, which 

bas lately gone into operation, the citizens of the United 
States may obtain Spanish Patcnts on very favorable 
conditions. 

The Spanish Patent covers SP AlN. and all the Spanish 
Colonies. including CUBA, Puerto Rico, the Philippine 
Islands. ctc . Total cost of obtaining the Patent, $ :00. 
Duration of the Patent, 20 years, JO years, and 5 years, 
as follows : 

The Spanish Patent, If applied for by the original In
ventor before his American patent Is actually Issued. 
will run for 20 years. Total co.t of the patent. $100. It 
cover. Spain. Cuba. etc. '.rhe Spanish Patent, if applied 
for by the Original inventor not more than two years 
aft.r the American patent has becn issued. will run for 
10 years. Total cost of patent. $100. Covers Spa.ln, 
Cuba. etc. 

A Spanuh Patent of Introduction. good for 5 years. can 
be t&.�-en by any person, whether inventor or merely in
troducer. Cost of such patent. $100. Covers Spain, 
Cuba. and all the Spanish dominions. 

In order to facilitate the transaction of our buslne.s 
in obtaining Spanish Patents. we have established a 
.peclal agency at No. 4 Soldado. Madrid. 

Further particulars. with Synopsis of Foreign Patents, 
Costs. etc . .  furnished gratis . 

:L\I.I: UN"l.'-T � CC>., 
Sol icitors o f  Am" I'icnn n n d  Foreign Pntents. 

Proprietors of the SCI ENTIFIC A>IEH'CAN 
31 PARK. lWW, NEW' YORK. 

© 1878 SCIENTIFIC AMERICAN, INC.



OCTOBER 1 9  1 878.] 

InMide Pair", eacb Insertion - - - "1) cent8 a line . 
Back Page, encb insertion - - - - $1 .00 a line. 

(About eight words to a line.) 
Enqravings may head adverti9ements at the same rate per line, by measurement, as the letter press. Adver· 

tisemmt,s must be received at pulJlication Qjftce as early 
a.s Thurs'iay morning to appear in next isBut. � NONPAREIL 

FARM FEED MILLS. 
Bone. DruC & Spl..., 111111 .. 

III .. be .. ; Conlesl F r e n e h  
B •• rro-Stone Flour and �orn 

. 1111118 ; Corn Shelle .... ete. 
lU .... ·" PAMPBLBTS FRBB. Add .... 

L. J. MILLER, - 181 Eaet Front St.. Cincinnati, O. 

(GIVE YOUR C HILDREN A TRADE.) 
Encourage Home Industries. 

The E nlo:raver's Model Cabinet. 
This Cablnef contalns all the necessary Tools, Shade, 

Pad, l'repared Blocks, and easy studies ; also, a beauti
ful Book of Instructions, Illustrated. 

l'rice, cOIII�lete, No. 1 . . . . . . . . . . . . . . . . . . $.'i.fIf1 . .  • No. �. . . . . . . . . . . . . . . . . .  3.".'i 
A handRomely lIIustrated paper, titled En,.raver'B 

Model Cabinet, showing progress of Amateurs and other 
va

l¥.at��'$TN'�\!r°l'i·i
n
b�,

a
iM �g��: ��� ��If.f.: Pa. 

STEAM A N D  HYDRAU LIC 

Passenger and Freight Elevators, 
STEAM E N GINES AND BOILERS, 

WHITTIER llIACHINE CO., B08ton, Mass. 

65 ::''le�t�lbg�,�s LW
I
6� c't

a
:':b���rI�r2I, t\":"'P. 

SEN D 1 0  ()Io:NTS for Oct.. Ageula' l!er,lcl ,ull Directory. 
None J<'ree. Agents' Pub. Co., Phila., Pa. 

$10 to $1000 I Invested i n  WaIl St. Stocks makes 
fortunes every month. Book sent 
free explaining everything. 

Address BAXTER & CO., Bankers, 1 "  Wall St., N. Y. 

The Hancock I nsp i rator, 
The Best Boiler Feeder Known, 

HAS BEEN AWARDED A 
G O L D  M l£ D A L  

At the Paris Exhibition, 1878, being the 
HIHHEST PRIZE awal'ded to its cla"s. 

p�i�AUt����8g��erl'{g�Ht"Afili'ir�b�, 
sent on ap-

52 Central Wharf. Boston, MllSs. 

Cigar Box Lumber, 
MANUFACTURE!) by our NEW PATENT PROCESS. 

The Best i n  the World.  
SPANISH CEDA:R" MAHOGANY� 

POPLAR. 
Also thin lumber of all other kinds, � to !>O In., at corre
sponding prices. AIl qualities . Equal In all respects to any made. nnd at prices much under any to be obtained outside of our establishment. Send for price \l8t. 

GEO. W. REA D & CO., 
lS6 to �Oo Lewis �tl'eet, N. Y. 

.Jllcksonvllie Water Works. SEALED PROPOSALS will be received by the Trustees of the �anitary Improvement Bonds of the City of Jacksonville, Florida, until 12 o'clOCk noon of Monday the 21st day of October. 1878, for furnishing all necessarY material and constructing \-Vater Works for said city said works to be either with stand P� or by direct 
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nseo'!:';.l�ct'fo�� BIds will be received for the whole work, or separate parts thereof. The Trustees reserve the right to reject any and all bids. }4'or printed circullU", with specUlcatlons and all other necessary Information, appl;r to A. S. BALDWIN, Chairman, Jacksonville, Fla. 

Retail 

Warranted of 
the hardest 
temper, and 
nev .... to settle 
Bettel' than any Enll'U .. h make, and only one that i8 fully 

u WARRA NTED ! !  
.'i O  8lzes, from 1 -� lb. to 800 Ibs. 

Catalogues furnished on application . 
NUMBER 38 OF THE SClENC=E:-S=-=ERIE==S:-ro=S=T=-

READY. 

Maximum stresses in Framed BridlBS. , 
By PROF. WM. CAIN, A.M., C.E., 

Author of a "  Practical Theory of Voussoir Arches." 
lIIustrated . 

18mo, boards. Price 60 cents. 
D. VAN NOSTRA ND, Publisber, No . :IS Murrny and No. 'n Warren Streets, New York. 

'.' Copies S8IIt by mail, postpaid, on receipt of price. 
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" Value of Patents and How to Obtain Them. " DEFIANCE 

PEl.:J:OE $1.00. 

PRACTICAL HINTS TO INVENTORS. 
PATENTS, CAVEATS, ORNAM ENTAL DESIG NS, Spoke Shaves, No. 10 TRADE :MARKS, LABELS, COPYRIGHTS. • 
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':I�:�le�r:��':.; fBi::N��U�: the SCIENTIFIC AMERJeA N  of Sept. 21st, page 189. They AT E NT S  T H E  WEALTH OF NATIONS are the only Shaves with a cutter adjustment of any 

W , kind, and we confidently recommend them to mechanics 
m and others as the best tools of their class In use Sent 

Mes ..... Mnnn ... Co. For more than thirty years in connection with the publication 
of the Scientific American, they have conducted the business of J.lrocuring Patents in this 
country and Europe. As in the past, they now have unequalled facilities for the prepa.ration 
of Patent Drawings, Specifications, a.nd the prosecution of Applications for Patents in the 
United States, Caila.da, and Foreign Countries. Messrs. Munn & Co. &1so attend to the 
prella.ration of Caveats, Trade Ma.rk Registrations, Copyrights for Books! Labels, Reissues, 
.ASSIgnments, and Reports on Infringements of Patents. All business mtrusted to them 
is done with special ca.re and promptness, on very reasonable terms. 

The first inquiry that naturally occurs to every discoverer of a new idea or improvement is, "Can 
I obtain a Patent, and whom shall I consult 1" The qnickest and best way to obtain a satisfactory 
answer without expense, is to write to Munn & Co. , describing the invention, with a small sketch, or send 
a model by express pre·pa.id. All they need is to get the idea. They will immediately answer and inform 
you whether or not yonr improvement is probably patentable; and if so, give you the necesB&ry in
structions for fnrther.llroceifure. For this advise they make '/W charge. 
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BAILEY WRINGING MACHINE 
99 Chambers St. ,  New York. 

co., 

The Gennine Baxter Steam Engines. 
Made exclusively by COJ,TS FIREARMS 
(lOMPANY, of Hartford. Connecticut, 
and Bold only by them and their author
Ized Agents . Sizes from 1 to 15 horse 
power, Including E"",lne and Boller and 
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Eor ilrices and particulars, appl
r 
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A patent 19 granteq for 17 ye&rs, during which time the patentee enjoys the full and exclusive 
right to make, use, and selle the invention, and grant rights, licenses, or privileges. There are no 
taxes to pay on a patent o,fter it is granted in the United States. The owner is not obliged to work STEAM ENGINES AND VACUUM PANS. the patent within a specified period. The patent rem&ins good and valid, whether it is worked 
or not. :I��
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Preliminary Examlnatlon ._Another way to lea.rn more definitely if an invention is patent- range on vacuum pans 
able is to have an examination made of the drawings a.nd models in the Patent Office. RANSOM SyPHON CONDENSER, in order to .have such se&rch, make out a written description of the invention, in your own T .  SAUJ.T, Gen. Agent, 67 Broadway, N. Y. 
words, and a. pencil, or pen and ink, sketch. Send these! with the fee of f5, by mail, addies�ed to l illii!iii!ii!l!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiil!iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiii!iiiillii MUNN & Co., 87 Park Row, anu in due time you will reC91ve a written report in regard to the patent- ! ! New and Improved ! !  ability or your improvement. This special search is made with care, at Washington. 

()aveat8. -Persons desiring to file a caveat can have the papers prepa.red in the shortest time, 
by sending a sketch and description of the invention. The Government fee for a caveat is $10. A Engravl'ng Process " "  Eamphlet of advice reg&rding applications for patents and caveats is furnished gratis, on application • • • • 

y Il!:!;'
ltlake an Application 1'or a Patent.-The applicant for a patent must furnish a model Perfect Substitute for Wood-Cuts. 

ofhis invention if susce,Ptible of one, or, if the invention be a chemical production, he must fur-
....... 'Eot·· �},C)V'bot'o.,a1e @nt�' �r1 l"l�l"l. nish samples of the mgredients of which his compositinn consists. These should be securely :: ,. 

packed, the inventor's name m&rked on them, and sent by express, prepa.id. Small models, from a 
distance, can often be sent cheaper by mail. 

Rels�ne8.·_A reissue is gra.nted to the original patentee, his heirs, or the assignees of the entire )!!< �!)n:.---st'1l.r�� � 
interest, when, by reason of an insufficient or defective specification, the originaf patent is invalid, ;; UclVlI(IIID .I.�WlO � provided the error has arisen from inadvertence, accident!.or mistake, without any fraudulent or =- I'�' ... 
deceptive intention. Address MUNN & Co., 87 P&rk Row, .N ew York, for full.p&rticill&rs. "II\�'- . .. - �p == Design Patenu_Foreign designers a.nd manufacturerA, who send goods to this country, may S ott ll1e�. ::e.::/St811'ted c 
secure patents heTe upon their new patterns, and thus prevent others from fabricating or selling the � ..!t,,"'11 �1:(/;;'1J5,t1a!. � same goods in this m&rket. ... ;S..� I... . IJ ' . 

A patent for a design may be �anted to any person, whether citizen or alien, for any new and � � ; . .� ; original design for a ma.nufacture bust, statue, alto relievo, or bas relief i any new and orighlal de- ... MUr'D sign for the printing of woolen, I!ilk� cotton, or other fabrics ;  any new ana onginal impression, orna.- <1\ \0(), ? 
ment, pattern, print, or picture, to De printed, painted, cast, or otherwise placed on or worked into 
any article or manufacture. ' .  

Design patents &re equally as important to citizens as to foreigners. For full pa.rticulal!i send 
for pampblet to MUNN & Co. , 37 Park Row, New York. 

'Trademal'ks.-Any person or firm domiciled in the United Statea;or �y firm or corporation 
residing in any foreign country where simil&r privileges &re extented to citizens of the United States, 
may register their tradem&rks and obta.in protection. Security for trade m&rks can be secured by citizens 
of the United States in the follOwing countries, at the prices a.nnexed, which includes both the Govern
ment a.nd agency fees : Canada, $40 ;  Great Britain, $50 ;  Belgium, $75 ; France, $75 ; Germany, $75; 
Austria, $75. This is very important to manufacturers in this country, and equally so to foreIgners. 
For full particul&rs address MUNN & Co., 87 Park Row, New York. 

Foreign Patents and SynopslM 01' cost.-The population of Great Britain is 81,000,000 ; of 
France, 37,000,000 ; Belgium, 5,000,000 ; Austria, 36,OOOlOOO; Prussia, 40,000,000 ; and Russia, 70,000,000. 
Patents may be secured by American citizens in all 01 these countries. Mechanical improvements o f  
all kinds &re always i n  demand i n  Europe. There will never b e  a better time than the present t . .  
take patents abro8.d. W e  have reliable liusiness connections with the princillal capitals of Europe. 
Address MUNN & Co., 37 P&rk Row, New York. Circulars, with full information on foreign patents, 
furnished· free. 

Canada __ The expense to apply for a Canadian Patent is fifty do11a.rs ($50), which includes 
Government tax, agency, and all charges for fiveye&rs, after which two additional terms of five years 
each may be obtained on payment of fifty doll&rs E'ach-in all, fifteen years. 'I'he patent covers Nova 
Scoti&, Prince Edward's Island and both the Canadas. 

Caveats may be filed in Canada. for $25, which includes all expenses. 
For further pa.rticulars address MUNN & Co. 37 P&rk Row, "New York. 
Great Brltaln.-The British Patent extends over England, Wales, Scotla.nd, Irelft.nd a.nd the 

Channel Islands, but not the Colonies ; the latter make their own patent laws. 
The expense to apply for an English Ilatent is seventy-five do11&rs ($75), which includes Govern

ment taxes, agency, and all ch&rges for the provisional patent. No sworn papers are required ; no 
models. The patent issues to the first applicant, whether he be the inventor, or merely the intro
ducer. For additional particul&rs as to cost for completing the English patent a.nd future taxes, ad
dress MUNN & Co. , 87 Park Row, New York. 

France .-The cost to apply for a Freneh patent is $100, which covers all expenses tor agency 
and Government taxes for the first ye&r. No official examination is made ; no model. The longest 
term of the patent is fifteen years, subject to a small annual tax. Address MUNN & Co., S7 Pa.rk Row, 
New York. 

BeltllnlD.-This kingdom, with its population of five millions, is, industrially, one of the most 
active a.nd progressive nations in Europe. 

Belgium is the manufacturing centre for a l&rge portion of the Continent, a.nd Belgian patents rank among the most desirable of those that &re taken out by American citizens. 
The expense to apply for a Belgian patent is $100. Inventions that have already been patented 

in the United States may be patented in Belgium. The law and proceedings are substantially the 
same as in Fra.nce. For full p&rticula.rs send for pamphlet. Address MUNN & Co., 37 Pa.rk Row, 
New York 

Germ an Empll'e.-The new Patent law, covering Prussia and all the Germa.n States, was put 
in olleration July 1st, 1877. It was formerly necessary to take some twenty-one sep&rate Patents, 
costmg several hundred doll&rs, to cover the same territory which is now protected by a single Pateut. 

The expense for a Patent and first ye&r's tax for a simple invention is $100. 
Patents can not be obtained in Germany for inventions that have been previously patented in th.e 

United States. Therefore the application for the German patent should be made before the United 
States patent is actually issued. . 

Au.tria.-A Patent is granted for fifteen ye&rs, subject to a small annual tax. The expense to 
&)?ply for a patent in Austria is $100, which includes both agency and government fees. The inven
tIOn must 00 worked within one ye&r. Inventions that have already been patented in the United 
States, if not introduced in AUstria, may be patented there. The Austrian patent covers &1so Hun
g&ry, and includes a total population of fortY millions. 

RusBla.-Duration of patent three, five or ten ye&rs. The terms can not be extended. The in
vention must be worked in the empire during the mst quarter of the period for which the patent has 
been gra.nted. No annual taxes. Full p&rtlculars may be had by addresaing MUNN & Co. , 87 P&rk 
Row New York. 

italy.-The expense to apply for an Italian I?atent is $150, which includes all fees for the first 
ye&r. The patent is granted for fifteen ye&rs, sulJJect to a small annual tax. This country is making 
rapid progress in industrial enterprise, and has a population of twenty-seven million. 

Spain and Caba._By the terms or the new "Spanish Law, the patentee now covers Spain, Cuba, 
and all the Spanish Colonies. Duration of the patent, 20 ),e&rs. TIle law is substantially simila.r_to 
the French a.nd Belgia.n laws. Cost of the patent, including first annuity, $100. This is a new a.nd 
good field for inventors. 

Write for further information to MUNN & Co. , 37 P&rk Row, New York. 
Other Foreign Countrles.-In the following countries the cost of applying for a patent 

varies with the period of the grant, which may generally be from five to fifteen years, at the �ption 
of the applicant. Norway, Sweden, Denm&rk, Portugal, British India, Australia, VIctoria, Queensla.nd. 
Tasmania, New South Wales, South Australia, New "Zealand, Ceylon, Mauritius, Cape of Good Hope, 
Jamaica, Guiana. 

The expense to a,pply for patents in the above countries varies, but full information may be had by 
addressing MUNN & Co., S7 P&rk Row, New York. . 

All business, and all consultations, &re kept secret and strictly confidential. . In all matters perta.ining to patents, such as conducting interferences, drawing asslgnments/.ex
aminations into the validity of patents ... eto., special C&re and attention is given. For informauon, 
and l�mphlets of instructiou a.nd aavioe 

BS MUNN k CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row; New York. 
OFFICE IN WASHINGTON :_Corner ll' and 7 th 1Itreets, opposite Patent Office. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS . - lI uerk - iii 'Va t e h man'8 Time Detector. capable o f  accurately con

trolling the motion of a watchman or patrolman lit the 
different stations of his beat. Send for circular . 
J N�'Ii!�h:t;;!!� ;:':in«:i I��.!:S��& ���:��.��� �::. was decided in my favor, J nne 10. 1874. A fine was 
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clocks Infringing on my patent will be de:J{ with ac· 
cording to law. 

THE DRIVEN WELL. 
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American Dl'iv"n Well Patent, lellSed by the year 
to responsible parties, by 

W M . D. A N D R EW S  & B R O . , 
NEW YORK . 

JLwlii'w�� • WA RRANTED BEST AND CHEA P£ST. 
N F. B U R N H A M . Y O  R K . P A . 

N'IO�EL. 
YA.TES NICKEL WORK!iii. 

1361b St., near 3d Ave . YATFS & ELY, Proprietors. 
Our Pure Nickel Anodes dlasolve like a sliver plate, with
out crumbling. Their purity makes them especlaUy 
valuable for plating jewelry, or where extra whlteneas 
and finish Is required. 

DIININIt DUCHINERY. EoglHfs. Boilers. Pumps, 
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(J . C. Haydon & Co . ) .  Address HO WELL GREEN, 
Supt., Jeanesville, Luzerne Co. ,  Pa. 

B I B B ' S  
Celebrated Original Baltimore Firo Placo Hoators 
Mantels and ResIsters, B.  C .  BIBB at SON,  

Best.w:�����i!!:siprlces 
guaranteed. Send forcircuJars. 

LADIES can make $5 a day In their own city or town . 
Address ELLIS MAN'F'G CO., Waltham, MllSs. 

The George Place Machinery Agency 
llIachlnery of Every nescI·h.tlon. 

121 Chambers and 103 Reade Streets, New York. 

STEA.M 

THE FORSTER·FIR· 
MIN GOLD AND SILVER 
AMALGAMATING CO:\l P'Y 
of Norristown, Pa., .. 111 grant 
state rights or licenses on 
ellSY terms. This B Y  s t e m 
��::a �&et�::�:ly �:ldr;: 
Apply as above. 

PUMPS. 
H E N RY R, WORT H I NGTOM, 

� Broadwav, N. Y. S3 Water �t .. nn8tn�._. 
THE WORTHINGTO� DpPLRX PUMPIXG ENGIN"�S Fol{ 

WATE<!lt W()RKS-COIDpqund, Conden�ingorNon .. Con\. 
denslng. Used In over 100 Water·Works Station •. 

STEAM PUMPs-Duplex and Single Cylinder. 
WATER METERS. OIL METF.RS. 

Prices LarKely Reduced. 

© 1878 SCIENTIFIC AMERICAN, INC.
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Inside l�a8'e, each ju"e l'lion . - . 7� cellt ... a li ne. 
Back Palle, each insertion - • •  $1 .00 a line. (About elgtlt words to a line.) 
E'lqravtngs may head adver tis/ffl!ents at the same rate 

per tine, by measurement, as the tetter press. Adve1'
tisements mWJt be received at publication ojfice as early 
as Thursday morning to appear in next issue. 

',ieut-ifi,  �mtri tau. 
�3 Per Vent. of CUlt omary Outlay can be Saved by Use of 

�""-... - THE T ANITE CO_. 
STROUDSBURG, FA. . 

E M E R Y  W H E E LS A N D  C R I N D E RS. 
GEO. PLACE, 121 Chambers St . •  New York Agent. 

ROCK D R I LL I NG  M ACH I N ES 
A N O  

Pure, Undiluted Paints, Full Body, and Fnll U. �. Standard Measure. 
A I R  C O M P RESSORS.  

M A N U FA C T U R E D  BY BUR LEICH RoCKD RI L l  C O  No other Pa!nts for structural purp.,.ses equal these In quality. richness or color. covering. r.apaclty. and 
durability. 8amplecards free by m8ll. ROOF PAINTS for Tin Roofs, iron Work, etc. FIREPROO}' PAINTS 
for Inside Woodwork. SEND FOR PAMPHLET F I T C H B U RG M A S S  

H. W. JOHNS M'F'G CO. , 87 Maiden Lane, New York, ESTABLISHED 18«. 
. 

Manufacturers oC Asbestos Roollnl!', Boiler Coverinl!'M, Sbeatbings, Fire, Acid, nnd Water- JOSEPH C. TODD, 
. PI'OOC Coatiul[s, CelneD ts, etc. ENGINEER and MAf'HT'S'TST . Flax, Hemp, Jute. Rope, lIT Send ,&7' �Uve Pnce List, Samples, etc. Oakum and Bagging Machinery, Steam Engines. BOilers, 

etc . I also manufactUre Baxter's New Portable Engine 
P bl S E '  M T of 1877. Can be SHen in operation at my store. A one orta e team ngmes A C H I  N 1 S T  S' 00 L S.  hg�:�;�� f��a��� e���ri 'i:'�f���������� hlh'":ie 

With Antomatic Cut·off. NEW AND IMPROVED PATTERNS. £orse-power, ,275. Manufactured exclusively by 
No Commissions to Agents. Send for new Illustrated catalogue. J C TODD \. Bottom Prices to Purchasers. L . h PI D 'II & . . , 

SEND FOR CATALOGUE. at 8S,  aners ,  rl s, o. 10 Barclay St., New York , or Paterson, N. l. 
A . t R' S ' m a  NEW HAVEN MANU FACTURING CO., , , rm lng on g, I N ew l I aven Conn i BAXTER 81 00 I HORSE EN GIN E OF IS,.,.. 

A. &; S. were lately with & J'CALE Co. THE J. C .  HOADLEY COMPo 
-------------------',---. For btate Rights to ��

n
\?i"�

t'{{:T���: 
'Wf,!Y,.:�, N. J, 

WA Y. N V 
VILLI NG BO OKS De5criPliv8 CATALOGUE

-
FREE. , Amcrican Standard Gan[c and Tool Works, 

III KAY &; BRO., Springfield, Ohio. i Standnrd
P<f..�:r.:�s

D::n�tll::':u�in�·I�·pl!"ments, 

HARDWARE M ERCANTILE AGENCY H nrdened Steel Turnlnl!' JUa nd,·"IM, A <\i H stable 
Blnde Reamers, Pntent Tool Holders, Lathe • Dl·ivers. . 

Report Issued 30tb September, I S,.S. 
Containing the names of all dealers and manufacturers 

In U. S. of 
Hardware, Carriage, Saddlery and Ship Hardware, 

AlI'riculturnl Implements, Gnn s, Pi"tols, 
IRON, S'J:' R: EL AND M ET'ALS. 
g:O�':'f����r

n
gr�'g..�I���Y/Jg��'i,�t�"K'!:�lI.J.�

o
�� 

other Foreign �rkets. Country or General Stores Hand-
:b�n��g;"fa�l�i� ��� c�:;;,"ec� ���::s ��l��'a �a&� 
road ; and if a nJoney order post office. 

m a year, including change sheets and special de-
tailed reports to date of Ingulry. . 

Any one wantin"", list of the nRmes In any of the lines 
above mentioned. should order or examine this book at 
once . 

JOHN nIC�ARDS & CO., 
22d and Wood Streets, 7 B1ackfrlars Street, 

Philadelphia. . _ Manchester, Eng. 

J. LLOYD H A IGH, 
of 

WILLIAM P. CLEARY. Hardwa ... MercantiU AI/fflCI/, Po R T L A N  D e E M E'N T P. O . Box 1790. No. 76 Chambers Street, N. Y.  , 

THE BAGKUS WATER MOTOR i iI�?fi��t'����frig��i��%�W�;�� 
the 

Telephones. 
1I0w made. adjusted, and ojl9rated by Rny person. Send 
stainp for full and Interestlnll' description, With iIIust ..... 
tlons and Instruotlon.. One pair first-class Telephones 
��r�r�i::'

ce
pt d���'li� �YlJr1gr.:.":, .upon 

U2 L1berty St., New York. 

WANT 2d·HAMD WATER WHEELS. 
Address MIL� WORKS; Drawer 291 ,  IndianapOlis, Ind. 

Every M an 
H is Own 
Pri nter I 

3 Press��,�!;; 
(Self-mker "5) 9 Larl't'r .lUl businell� f�r':��!: )?���� o���� KELSEY & Co. 

Meriden. (JoDn 

PATENTS A'l' A U CTI ON.  
DAMPER B E  S T AND WEIGHTED 

REGULATORS GAUGE COCKS. 
MURRILL & KEIZER. « HO.!OLIDA Y ST., BALTIMORE. 

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

wheels and Rope for conveying power long distances. 
Send for circular. 

Working Models 
And Experimental Machinery, Metal or Wood, made to 
order by J. I<'. WERNER, 62 Centre St., N. Y. 

BELT PULLEY, 
L A P  W E L D E D  CHARCOAL I R O N  Llghtest,§trongest.and best made. Secured to the Shaft I without Keys, Set Screws, Bolts or Pins ; also Adju8tabl£ Boller Tubes. Steam Pipe. Light and Heavfi For1ngs, Dead Pulleys and Taper· Sleeve coupJim{/s. Send for cat&I::r.::.�� ��

I
;:�S

. Cotton Presses. ROiling MI and last logue. Address Taper-Sleeve Pulley Works, Erie, Pa. 
ltEA IHNG , RON WORH;S, . $7 A DAY to Agents canvassing for the Fire-:l01 !;outh Fourtb !;t., PbIln. ..ide Visitor. Terms and Outllt Free. Ad-

dress P. O. VICKERY, Augusta., Maine. Mi l l  Stones and Corn Mi l ls . 
Ch%�S':'���k:;!:-"M�\

I
�lgi':.

s
\vrr.;:

a
��e����l'.:�t �n"d 

Gearing, specially adapted to Flour Mills .  Send for 
ca

ta
logue . 

J. T. NOYE & SON, Buffnlo, N. Y. 

TO ADVERTIS�R� ' :;:r����� • tlOD of advett
ti8ements in the newspap�rs 0 the nited States and 
Dominion of Oanada. To furnish adveriisers with 
reliable infonnation concemin� newspapers and their f:�I�:::tt:i�:::Jru�: �e

o
s�
t
�d:�f!r:��� t;a��l��� 

lar purpose, WE ISS UE SEMI·ANNU AL EDITIONS OF AV E R  &. SO N'S  MANUAL 
FOR A DVl!lRTISERS. 164 8vo. pp. Gives the 
��:'n�

i
���:��op�rs���h�

d
u;��t��:et::nc:l �ae::d:! 

and contuins more infOl-mation of value to an advertiser 
than can be found in any other publication. All lists ��!��!J��:�� ��:����I��:�da';��:J=!���13 
unusually advantageous. It will pay you to examine 
it before s

�
nding any money in newspaper advertising. '{.�:l;r:f i�i5n 

�!\!,
e
;,":� �"ti"Ean.r �d

80N� ADVERTISING AGENTS, Times Building. Philadelphia.. 

CAMERON 
Steam Pumps 

For Mines,  Blast Furnaces, Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For llIustrated Catalogl,le and Reduced PrIce List send to 
Works, Foot ERst :lad !;t., New York. 

Woodward Stcam Pumns and Firc EnDncs. 
G. M. WOODWARD, ,.0 and ,.8 Centre Street, New York. 

Send for catalogue and price Jist. 

J E N N I NG S '  WAT ER C LO S ET S  
P R IC[I R ' Decm S f ' D  F O R  C I R C l l  \H 
94 BIfI',\i \ N S I K H I  i\ 1 \\ 'rORh  

Domestic Semi-Portable Engine, 
2 and 'horse power, and 

Peerless Portable Steam Engine, 
for AgrIcultural and otber purposes, 

from 6 to 10 horse power. 
Nothing cheap but tbe price. Send for 

descriptive catalogue and price list to 
F. F. &. !. B. LANDIS, M'f'rs, 

Cherry St., Lancaster, Pa. 

Perfect Fit. Reversible " LIN ENE " 
�!��U:,.!'fus����rUtstit.�I\�e���

I
\� ��I�?

t
�o'i

l
gt� 

dealers. REVERSIBL>l (JOLLAR Co., Boston, Mass. 

B I G PA Y .-Wlth Stencil Outfits. What costs ' cts. 
sells rapidly for 50 cts. Catalogue !,ree. 
S. M. SPEXC>lR, 112 Wash'n St., Boston, Mass. 

THE BIGELOW 
Steam Engine. 

BOTH PORTlBLE AND STATIONARY, 
The C HEAPEST AND BEST in the market. 

Send for descriptive circular and price Jist. 

H. B. B I C E LOW " CO. ,  
New Haven, Conn.  

BOSTON ELASTIC FABRIC CO . ,  
MANUFACTURERS 011' 

I N D I A R U B B E R  G O O D S_ 
INDIA RUBBER BELTING (Patent Stretched). 
CONDUCTING... HYDRANT, ENGINE, TANK, 

SUCTION and >'TEAM HOSE. COTTON AND LINEN HOSE (Rubber Lined). 
INDIA Rl!BBER STEAM PACKING. 
INDIA RUBBER VALVES. for Cold or Hot Water. 

R�bt���J�ds�����cf..';;lc�
c
anJ

n
�����c���n��e�� 

Our goods are warranted in aU cases. 
CHA!'. McB UR N E Y  & CO., AlI'ents, 1"� DevollMbire St., Boston, 

1 02 Chambers 1St., New York. 

ICE AT .1.00 PER TON • .  
The PICTET ART I F IC IAL ICE  CO" 

LIMITED, 
Room 51, Coal and Iron Exchange, P. O. Box �, N. Y. 

SHEPARD'S CELEBRATED $�O Screw Cutti ng Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
����f��h���Jftr.��.:t �"l!.\�J>:gJ'i �=�o�t��f

g� 
a.rtlsalis. 

H. L. SHEPARD & CO., SS, 90 "bPn�?,;�'::tr.t
Ohio. 

Regular Monthly Salas the first week of each month i 
by George W. Keeler, Auctioneer, at his BIllesrooms, 
63 and 55 Liberty Street, N. Y. For terms, etc., address 
The New York Patent Exchange, 61 Liberty St., N. Y. 

PERRV " CO.'. STEEL PENS. ... A aample box, lortrinl. contain· IUJ[ our If'ading 
��1�=1::t"1J and " Fzr.! c o n "  Fen., mailed. OQ 
rec.lpt 01 H .... Ivisou, 1I1akemau, T3110' & CO., Solo Ageuts Cor UK, NewYOlL 

POSITIVE MOTION' LOOMS FOR WEAVING 
�0�'rfck

T
Et�g����If:l'E��

m
B1Gto lob"�� 

weave , webs at & time. LOOMS 10r heaIT �OOd8 weavinl!: several webs each. LOOMS for IRREGULAR FABRICS JACQUARD WORK &c. J. & W. LYALL, Mii West23d I:!t. ,  N. Y. 

LANSDE l l'S PAT E N T  ST E A M  SYPHUN 
I A r;,�DD[ L L  S'" \) � -<;.... S'" U N G  ' S  \.s� �,.., ,,� G� �1'-0 W E L D L E S $ S T E E L  T U B I N G  J k N  S t [ I'; , "'+ r t [ T l I� I 5 r N " Y" 

It pays Agents to sell onr Rubber Prlntinlr Stamps. 
Sample :tree. J. M. MITTEN & CO .. Cleveland, O. 

FI R E  O N  T H E  H EARTH 
Stoves and Heaters. Three things In one-FIreplace, 
Stove, Furnace. Silver Medal Pal'is ExpOSition 
��l�·s��H

e
�'i1ff�A".fr8N�O., 1l5 Fnlton St., N. Y. 

D iamonds <;,� C arb on 

B .  W. Payne & Sons, Cornine:, N. Y. 
Established In 00. 

Eureka Safety Power. 
h

tl S:4 1· ':��' I
S

=' I ':;I��I' 4 us 56 16x30 1600 I 250 
6 5x7 72'i'7W2 ZiOO 400 

Also, SPAIIE AIIl1ES'l'ING POIt'l'ABLES, and Stationary Engines f&7' 
Pla,dations. Send tor Clrcnlars. 

Wood-Working Machinery, 

MILLS 
For Crushing Bones, Fire Brick. Clay, 
Ph0

'!flhates, Hoofs, Hornt also for g��. kn::��;aI������::��c��!:: 
Black Lead, Saltpetre. Cochineal, 
Spices, Ores, and many other 8ubstan-
r:�e���e�a�l!'3�:'e�

d t:achlnery 

WALKER BROS. & CO., 
23rd and Wood Streets, Philadelphia. 

YALE VE RTICA L MILL 
I!'rench Burr ; Self-olllng ; 

�·re:1��� ;��f������:d���� 
tlnlshed. cheapest. 
and for quality 
and q u a n t i t y  
ground no superi. 
or In the world. 
Also the Yale 
Vertical and !l or
Izonta! Steam En
gines and Boilers. 
Send for CIrcular. 

YALE IRON WORKS, New Haven, Conn. 

60 �fg'!'ri'dafet1&'':'b���1:��,3&Vn�;,�m::,
e
J� 

THE UNION mON MILLS. Pittsburgh, Pa . . Manu
facturers of Improved wrought Iron Beams and 

Girders (pat.ented). 'l'he great fall which has taken place In the prices of 
��Oji��M:8b�aiU'jlt�r���,���'),��s�s

e
to

c
g�I�\'i:'e"��� clal attention of Engineers, Architects. and Builders to the undoubted advantages of now erecting Fire Proof �����l��"i!�g�h r:m

r
�:���� �n:';,":;lfcf:tlg� 0;:; ���: 

��J�
m
d'1�

i
'li

h
lc'3b"i11�'l1t¥

e 8�ftt'ri1Fjb�'I'TI,� cost of Insurance avoided,and the seriouB losses and interruption to business caused by fire; these and like con .. slderatlons fully just.tfy any additional first cost. It Is believed. that. were owners fully .. ware of the small dllference which now exists between the use of Wood Shaped or Crude, furnished and set for Boring Rocks, Wg Smr��I:':::Jt.;'����I!��if;�'i.'te':1��I�r;e����'; �':-��Sk't�e¥.i\';.!t��J'e:�fr.,�:'�'i."Jsf�rl
S':.�tri':.ei\;.����: complete. for any specific structure,so tbat the dllference or Working Stone and other hard substances ; also 1n cost may at once be ascertained. Address Glazlers' Dlamonds. J. DICKINSON, 64 NasBllu St., N.Y. CARNEGIE. BROS. & CO., Pittsburgh. Pa. ----------------�------�-- I ��-------=�--------�----�---if Patent Portable Chuck Jaws. P d' T I Improved Solid EmeryWheels.forlrrlndingIron on s 0 0  S, 

and Bruss CastlnJ>;s.J90Is. etc. Manufactured 
by AM. TWIST D�J.LJ.o CO., Woonsocket, R. I. Enl!. i n e Lathell. PIan "rII, Drlllll,  & c. 

Co., 

Send for Catalogue. DA VID W. POND. Successor to 
LUCIUS W. POND. W o rcester, ilIa ..... 

TELEPHONES 
For BUSiness Purposes, ours excel all 
others in cleurnes8 and volume of tone. 
lIIus. circular and testimonials for 3 ct •. 

J. R. HOLCOMB. Mallet Creek, Ohio. 

6 1 4  to 626 W. 24th St., New York. SPfRE TH.; CROTON AND SAVE THE COST. 
. DrIVen or Tube Wells BOILER FLUES of all thc Rc[nlar SIZCS, furnished to large consumers of Croton and Ridgewood 

or Best Material and Warranted. :t;��·n;oVi�·:afe�rli:��!:'��m!!.t::1r.!i��ii�iIi: P'" ORDERS PROMPTLY EXECUTED. 
No Payment Required till Tubes are Fully Tested and 

Satisfactory. 

Pyrometers. ���n:��ln!laoi
e
Mpe�� Boller Flues .. S"Jlerheated Steam, Oil Stills. etc. 

HENR . W. BULKLEY; Sole Manufacturer, 
l4II Broadw&f, N. Y. 

DIAMOND ROGK · DRILLS, 
The only Machines giving & solid core showing exact 
nature of !OCkS passed through. 

:The American Diamond Boring Co., 
Send Cor Pamphlet. NEW YORK. 

THE " Sclentl1lc American" Is printed wltb CBAS. ENEU JOHNSON & CO. 'S INK. Tenth and Lom.;'1 bard Sts" Philadelphia, and G9 Gold St., New York. -
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