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Dissolve 1 pound of pure sulphate of copper in 25 1 thoroughly dissolved, pour the solution upon the lime, 
gall()llS of water. i which is surrounded by the ashes to keep the liquid 

Simple 80lntion of Sulphate of COPfJ1)'.- Fur �()aldllg i from spreading; after twenty-four hours add the sul­
"'p(l� !'!""'inll" to ""owing to dE'�tJ'()y rhl' spores of i phur, thoroughly mix thE' ('omponna, ashE's and ill), 

,,11111 t ' . I and when dry sift through a sieve with meshes of one-
:-lol ntion in water, 5 to 8 poun(ls to 10 gallons. eighth of olle inch. This preparation Ill9.Y be llIade 

Sc;enfmc American SuppJemen1. 
PUBLISHED WEEKLY. ('('Ii/II'I' l1Ji:xt'llJ'e of Girunrle, jJ01'rlean,!; 1l:Iixtu1.e'- 1 several months befo
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it is required for use. 
For- treatmellt of mildew. For downv mildew and black ' . 

t t· tl I' bl' 1 t .1 't f tl t t l 
- ----- Terms of Subscription, $5 a year. 

;�(:);',:�to 1e grape. 'or Igl anu 1'0 0 le oma o an( HEFRf(� EIL\'1'lS(+ l\IlXTURl<JS OBTAINED 
Original forlllula. ,Dissolve 1(l pounds of sUlphate of I 'VI'l'H SOLID CARBONIC ACID. Sent by mail, postage prepaid, to subscribers in any 

copper in 22 gallons of water, in another vessel sl ake I By L. CAILLETE'l' and K Cr >[, \ lWE \ l. part of the United States or Canada. Six dollars a 
:;0 pounds of lime ill 6 gallons of water. When the lat, i year, sent, pre paid, to any foreign country. 
tel' mixture has cooled, it is slowly poured into the I THR .auth.ors show that in a mixture of flocculent: All the back 1I11111 bpI'S of THE SUPPI,EMENT, from �he 
copper solutioIl, care being taken to mix the fluids j carbOnIC aCId alld etilPr the latter doe� r�ot, as com-: commencement, J aIHmry 1, 1876, can be had. PrIce, 
thoroughly by con�tant stirring. It is well to have' monly supposed, act merely by establJshlIlg a more 10 cents elwh. 
tlr i� compollnd prepared some days before it is required ! complete ?ontact with the body to ?e ref�'igerated, bl�t i .All the back -yolumes of THE 8UPPLE�ENT can like­
for use. It should be well stirred before applying. I th:lt .cold IS produced . by the s?lutl?n of the carbonIc; wise be supplIed. Two volumes are Issued yearly. 
A soluti?n containing the ingredient� in the following aCId In the ether. SO!ld carbOnIC aCl? alone pro(luce.d Price o� each volume, $2 . 50 stitched in paper, or $3.50 
proportIOns has been recommended f or general use: i a temperature of -GO under the ordmary atmosphel'lc bound III �tIfl covers. 
Snlphate of copper, 4 pounds; lime, 4 pounds; water, I' pressur.e, an? of -7(j' in a vaCUUIll. A lIlix,rurt· of solid COMBINED RA'l'Es. -One copy of SCIENTIFIC AMRRI-
12 gallons: '1'he c?ppe: is dissolv.ed in 1() gallons of I 

carbo!,!IC aCld and ether gave, under o�d�nary a�lIIo- CAN and one copy of S?IENTIl<'IC AMERICAN SUPPLR­
water, whIle the lIme IS slaked In 6 gallons. \Vhen 'l spherIC pressure, a temperature of -17 ,  and In a MENT, one year, postpaid, $7 . 00. 
cool, the solutions ar!> mixed as described above. vacuum of -103°. The exper.iment w�s repeated with A liberal discount to booksellers, news agents, and 

h'l! II Celeste, A'lUlo!/n(lwl Pror;esl;.-For downy mil- I other �olventB. Methyl uchlonde a�tl lIq uefied s�lph ur- canvassers. 
,lew. For treatment of downy mildew and black rot ! ous aCid gave each -82 , acetamyhc ether -78, phos­
of the grape . For treatment of mildew and anthrac-I phoro�s trichloride _76°, a�(l absolut� ��cohol _72.°. 
nose. For blight and rot of the tomato and potato. I In a ullxture of methyl chlol'lde and solIdlfled carbOnIC 
For apple scab. ! acid in a vaCUUIll a temperature of _1O(j0 was observed. 

Diswlve 1 pound of sulphate of copper in 2 gallons of ! _ 

MUNN & CO., Publishers, 

361 Broadway, New York, N. Y. 

hot water : when c�mpl�tely dissolYhl aI?d the watr:r i FRO:\I exneriments made in the Danish navy, it ap- TABLE OF CONTENTS. ha� c� ()le,(�, add 1 Yz pm.ts of conlJllercml
, 

all.IlIIOllIa i pears that there is but lit tl,' difference in the efficiency PAGE 
(�tl ength 22 , \Ieg. Baume) , wher: r�ady to use dIlute �o : of the two bladed and four bladed propellers, the sallle I. AGRWULTURE.-Fungus DiReases in Plants -Their 'l'reatlllent.-
22 8'1�}lo�J�. I I�� cOIlcen�r:lted IIQ

.
l1Id � �lOu��l be kept III i blades being used in each case, so that the lo�s of one- �a
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10odel1, e,'u then 01 !!,lass vess�1. , . I half of the propeller surface was balanced by the 
.. 
J.1/ II-(/cd }1m I

,
nl.lla'-[,ulphate ,�f �opper,. 2 p')�unds , lessened friction. At speeds greater than 12 knots, ("lIl Oll,tte of . sOlla, 2� pounds , ammOnIa (�� deg. however the vibration with the two bladed propeller Bltllllle), 1}� PllltS ; water, 22 gallons. was exce'ssiye J)i;;�()1 ve the ;;ul phate of copper in two gallons of hot . 

water, in another ves;;el dis;;olve the carbonate of soda """.,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,....=.,........,..."" 
ill :L similar manner: mix the two �olllj ion", and when 

I A Now Gatalo[uo of Valnablo Pavors all chl'lI,ieal rpact.iOll lias ceased, add the ammonia; 
dill! te to 22 gallons. I 

S"llIii'iII I�f AmmolliaGal Carbo1late of Copper. -For I . . , ' " , 
l",r<)JI"'Jldr;t of the Yine. I Co�.tallled In
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Prepared as follows: Into a vessel having a capacity' dUll?!?, 
the �
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of twu quarts ur more pour one quart of amIllonia addless. .1 L.:'i� &.CO., 361 Broad\\ay, New YOlk. 
(�trcllgt.h 2:3 <leg. HaulllP), add 3 Qll[}eeS carbonate of - -------�-- ._-----

copper, stir rapidly for a mOlllel1t and the carbonate of 
copper will diswlye in the ammonia, forming a very 
clear liquitl. 'l'he cOllcentrated liquid thus prepared 
nl:ly be kept iIHlelinitely. For use dilute to 22 gallons. 

,';II/},III(/" of il'lJll.-For'anthracnose. 
Silllple HOlution in water 4 to 8 pounds to the gallon, 

to be used only as a wa;;h. 
Sulphide of Potaooin m ,  Li'Ver of Sulph1.l1'. -For mil­

dew in greenhouses. For mildew on roses. For oidi um 
and erinose of the vine. For orange leaf scab. For 
celery leaf blight. For pear and apple scab. 

THE SCIENTIFIC AMERICAN 

ArchitBctS and BuildBfS Edition. 
$2.50 a Year. Single Copies, 25 cts. 

:-;,,11I t iOll ill water, 7..! to 1 ounee to the gallon. This is a Special Edition of the SCIRNTIFIC AMERI­
<'{ulnU(,,/ ()f 1/,111''',\I{//I/li(1' of Soda.-For apple scab. CAN, issued monthly-on the first day of the month. 

For eelery leaf blight. For orange leaf scab Each number contains about forty large quarto pages, 
Silllple willtion of l110und of the soda in 10 gallons equal to about two hundred ordinary book pages, 

of water. Must be uRed at once. forming, practically, a large and splendid JUagazine 
Lir[ni(t U lis!>!/' Bait G I isulI.-For mildew on grape of Arcllltectllre, richly adorned with ele[/ant plates 

vine;;. POI' powdery mildew. in colo1's and wiTh fine engravings, illllstratilJg the 
Prepared by boiling three pounds each of flowers of most interesting examples of modern .\rl'llltl'('tural 

II. CIVIL ENGINE��HING.-Irnproved Water llallast Steam Roller. 
-A roller Jor road making in \'\-'hich water i!; ubcd as ballast.-3 il-
lu�tl'Ution::l. .............................. ......................... ...... 10503 

'11hc Hawkesbury Bridge. Australiu.-A remarkable engineering 
fea t executed by American engineersin A li:':ltralia.-Details of ope-
rations.-4 illustration::!.......... . .................................... 10504 

Ill. ,; 1<1' l(; lU I'll Y AND �]XPLOHA'l'ION.-Norfolk I,land.-lly 
IHAAC l{()HIXS()�, U. S. ('tl!l�lI;.- TIlt' �tory of the :--('11 h'll!{'lJ( of 
the i:;land and it:; anomalous !Jo:;itioIl.--.r\ government with few 
laws ami JlO JJl'iHOIlH .. _ . . _ . .. . _ .  _ .  .. . _ . . . . . . . .  _ .. . . . . . . . . . . . . . . . . . . . . W:,ll 

'I'he J'rnj{'('!('d Hailway frolIl \Vinnipegto Iludson's Bay.-rPhe 
scene of the proposed route and the natural difficulties in way o f  
the proposed line .................. ... ..... ........................... 1050ti 

IV. GEOLOGY.-Coal. Asphalt, and Petroleum J)epo�itH in Vene­
zuela.-A dei'cription uf the great richness of Venezuela in 1 h('c-:e 
depoHits ........... , ....... , ......... ,., ..... , .... , ,." ............... .. 10[)15 

Ueolo.t.!y.-By A 1({'IlIIL\!,]) G l�lh IE, LL.D., li''(�.8.-rJ'he tir�t in­
"ta!iIlJ"!il of an exliamHive treatment ofthe subject of rClckfol'llla­
t l( Ill, 'I'll!' j. 'PIlat!' III {'! :--l'dll!J{'!ll <I!'Y rock:;, with iJlUstrat iOIls alld 
expcrimcnta18UggcstlOns.-ll iJlut-ltratioDs ........................ ' .. 10512 

V. MErrEOltOLOGV.-A Study on \Vhirlwinds.-A very intere�ting 
and graphic account of sume !JenmnaJ ubservations ut du:;t and 
snow vurticet-l.-5 illustrations............................ !{i;)1!; 

VI. MICHOSCOPY.-::\IiCloscopical Measurements.-Ry CIIAHLE8 
VA�()LJ)T. SIL- .'l'he Variations in such deterlllillations due to <1if-
terence ill lii(hts empluyed . . . . .. . . . . . . . .  , .. .,." .,."... 1 0;' to 

VII. I\"AVAL K,\,(;I_",;li;EHL';U. Xt'W Additinnslothp};'rcllch Navy. 
-NuteH of dilllensions an(i cost:; {il SOllIe new ves:-.ehL . . . . . . . . . . . . .  IW)Ofi 

Steam Navigation.-'I'he history (11 ocean st.eam! rall."i(.-.\ JIJ()�t, 
interesting recital of carly details of the inceJJtion of the great 
\\"nl'k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10503 

'I'he Propelling Machinery of Modern War Ye�HelH.-Note8 of a 
recent lecture on this subject.-By II. ,, . OUA1\I, li:sq.! ��ngineer. 
U. N .. . . . .. . " ................................................... ...... .. 10;,(16 

VIlI. PlIOr.l'OGItAPIIY.-A New ::\11'1111)(\ of Measuring the r.J'ime of 
Expo�ure given by PhotographiC! "":!llt! (PJ t-. A simple method for 
e1fec1inl-{this determination without the use ot the electric li ght. 
-2 illllstratiOJlH ............ , ............... ............ ' ... , ... , ......... 10;,07 

Photol-{rapliic Notes.-Jmpl'ovinl-{ defective negatlve:;.-A vexa­
tious problem con.sidered, with form uhc for yarn ish. intensifier, 
etc. . .. ....... ............... . .. . !O,-A)'j' 

The Hcproduction of :'\CL:Il! !\"('..;. B\" \\. H. ItA F.-How to make 
a negativefrolIl a negative j full practical details . . . .•. . . . . . . . . . . . . .  10500 sulphur and Iillle ill G gallons of water until reduced to Construction and allied sUbjeets. i 

2 gallons, when settled pOllr off the clear liquid and I A special feature is the presentation in each number IX. I'IlYSICS.-Hefrigerating Mixtures Obt.ained with Solid Car-bottle it. \Vhen used, mix 1 part of the clear liquid in ' of a variety of tlw latest and best plans for private' bonic ACid.-By I.. ( '" JI.LI:TLT and 1'1, COLAHlJEAlT.-A curious 
100 parts of water. i residences, city and country, including those of very and important note on the role played by ether mixed with solid 

Milk of Li1ne.-For peronos[lora of the vine. For, moderate cost as well as the more expensive. Draw· c'�fl:�
n
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anthracnose. I ings in pprs[lpetiYP and in color are given, together hitherto comparativeiy untrod,ien field of work ..................... 10510 

8illlpk wlution in water, 2 to (j parts lime to 100 parts' with full Plans, Specifications, Costs, Bills of Estimate, 
water. : and Sheets of Details. 

l'I"IIJr: ,iei'/. Cal'bo[ir; Ar:i(L-For powdery mildew No other lllli!diug' paper contains so many plans, 
of the vine. ; details, and specifications regularly presented as the 

�()Illtioll in>vater one half pint to 10 gallons. I SCIENTIFIC Ai\lERICAN. Hundreds of dwellings have 'I already been erected on the various plans we have 
I'OWllElt;;. 

. issued during the past year, and many others are in 
Snlph!t)·.-For grape mildew. For powdery mildew: process of construction. 

of the ville. . 1 Architects Builders and Owners will find this work S�(,lpllU'1' and .Lime.-For treatment of anthracnose valuable in ' furnishin'g fresh and useful suggestions. 
du]']n� the growmg seas(.m. . : All who contemplate building or improving homes, or 

A mIxture of eq ual weIghts sulphur and lune. ' erecting structures of any kind have before 111Plll in 
Bl ight POllxll;r. and Sntph'll1'.-For si�nultaneous' this work an almost enrllel;l; sel'i�s of the latest and best 

treahllen� of mdlUlll a!,!d the downy mIldew. For, (!:nLllljlil S from which to make selections, tllU� saving 
doyvny mildew of the vme. For tomato and potato time and money. 
blIght and rot. . . ! Many other subjects, including Sewerage, Piping, 

Prepared by thoroughly IlllXlllg .frolll 3 to 8 pound� Lighting, \Varming, Ventilating, Decorating, Laying 
of anhydrous sulphate of copper WIth !JO to 100 parts of i out of Grounds, etc. , are illustrated. An extensive 
flowers of �ulphur, ! Compendium of Manufacturers' Announcement.s is also 8nlphatine, the Este'l)e P1'or;ess.-For the �reatment given, in which the most reliable and approved Bllild, 
of mIldew. For the treatment of downy Illllde \� and ing Materials, Goods, Machin€s, Tools, and Appliances 
black rot of the grape. For the treatment of the, are described and illustrated with addresses of the 
tomato and potato for blight and rot. t makers etc. ' 

Mix 2 pounds of anhydrous sulphate of copper wi�h; The f'ullness, richness, cheapness, and convenience of 
20 pounds of flowers of sulphur and 2 pounds of alr'l' this work have won for it the Larg-est Circulation 
slaked lillie. '1'he proportions may be varied. of any Architectural pUblication in the world. 

Skmo'inoki's Powcie1'.-For simultaneous treatment, . 
of oidium and downy mildew of the vine. For treat- i MUNN & CO., Publishers, 

ment of mildew. i 361 Broadway, New York. 
Mix 22 pounds of finely powdered sulphate of copper: . 

with 3illlounds of soot or alluvial earth and 165 pounds A Catalogue of valuable books on Architecture, 
of coal du�t. ' Building, Carpentry, Masonry, HeatlIlg, Warming, 

8ulfosteatite or Cnp1'iq'tte Steatite.-For the treat-' Light,in.g, Ventilation, aud !lll. branches of industry 
ment of mildew (hrOllf)Spora). i pertalIllng to the art of BUlldmg, is supplied free of 

An exceedingly fine bluish powder composed of stea- : charge, sellt to any address. 

X. P IIYSIOI .. OOV.-E1f'ects oj "Food PreservHtives on the Action (,j" 
J)iasta:;e.-i-'ancreatie extraet and pepHin.-By Ul4.;XHY J.1-.1· J"­
IHAXN,::\LD.. and \\'I!.LIAJ\l B!:.\\I, ,\1 . .\ ,\n important que�tion, 
and of growing impor1an(�C in tile li.t.!ht of the increa�inU' use or 
food pre:;ervatives, experimentally (n'al"d; talJles of results ...... 10ilO 

XI. '1'1-';('1 I .:'\'u].t l(i Y.-A pparatus for I lyeing, Cleaning, and Hleaehing 
rL'extile .\l;d 1'!·laL..;, .\ II intel'et-ltillg ;!JIj);lr;I111� involvin� � diHtinct 
prinCiple for treatment \,! I hn';uj OIl bobbinH.-j' j i i 11:.;1 rations ...... N,iUS j)!�till:tti(ln of l'eppennint.-By ALln:UT �t. 'j'oPll.- Ilow 10 
make IH'i'jll'rIllIJd (Jll, a �hort and clear !Japer un the Bubjcct, with 
figures of Illarl!l! act 11 rill� retmlts . . . . . . . . . .. ... . . . . . . . . . . . . . . . . . .. . .. . . . lO';O� 

Yellow Prussiate of Potash.-How thi8 salt. the basis oi' PruHsian 
blue lll:lIlUiaet tin', is made on the large scale . . . .. .. .. . . , ............ l050'J 

Useful Engineering Books 
Manufacturers, Agriculturists, Chemists, Engineers, 

Mechanics, Builders, lllen of leisure, and professiorml 
men, of all classes, need good books in the line of their 
respective eallings. Our post office (kpartllH'llt permits 
the transmission of books through the mails at very 
slllall cost. A comprehensive catalogue of useful books 
by different authors, on more than fifty different sub­
jects, has recently been published, for free circulation, 
at the office of this paper. Subjects classifled with 
names of author. Persons desiring a copy ha ve only 
to ask for it, and it will be mailed to them. Address, 

MUNN & CO., 361 Broadway, New York. 

PATENTS. 
tite, or talc, and SUlphate of copper, the proportion of . In connection with the Scientific Alncriean, the latter sub�tance amounting to about 10 per cent. Messrs. MUNN & Co. are solicitors of American and 
Very easily applied; this is considered the most ad- Building Plans and Specifications. Foreign Patents, haye had 42 years' experience, and 
herent 0 f all the pow(lers used for these purposes. now have the largest establishment in the world. 

!Jil/'iil's j>owdl'1'.-·Fol' down v mildew and black rot t 
of the grape. For mildew ami anthracnose. In connectioIl with the publication of tile BUII,DI:>e Patents are obt.ain�d on thr: bes te,rrIfs . .. . 

Dissolve 4 pounds of sulphate of copper in the least EDI'l'ION of the SCIEN'l'IFIC AMERICAN, Messrs. Munn i A speclal. notICe. ls made m the S(,lentlh� Amerl­

possible amount of hot water, and slake 16 pounds of & Co. furnish plans ami specifications for buildings, C�1l of all InventIOns ,Patented throu:.dl thIS Agelley, 

lime with the slllallest quantity of water required. of eve. ry kind .including Churches Schools Stores WIth the name and reSidence of the Patentee. By the 
D II C '  H ]> ' t ' 

, immense circulation thus given, puhlic attention is 
'Vhen the copper solutioll and slaked lime are COI11- we m!-\,s, arrlage 0I1ses,. ,arns, e c. , . 

]lletel v cooled mix them to"ether thoroughly' let the In thIS work they are aSSIsted by able and expel'l- directed to the merits of the new patent, and sales or 
. 

1 d \" tl e "" ush 1 'ft AI) ' Iy ith fenced architects. Full plans details, and specifica' introduction often easily effected. . . compoun( 1', III ,1 SUll, Cl an( Sl .  P w t' f l' . b '1 .1' "11 t t d' tl' Anv person who has IIIarle a Ilew dlscovery or Inven-
a fo;ulphuring bellows of some description furnished IOns (,1' t 1e .vanous UI ulngs I us ra e 1II 1IS paper t

· - , t ' f . f· .J " 0'  'I I '  t . I .' I I f " tl d can be supplIed IOn can ascer am, lee 0 (),t] ,.,e, \\ let leI a pa ,ellt WIt 1 an Ollt�]( e receptac e or contammg le pow er. . . . I ' h t can probably be obhilletl by writing to MUNN & Co 
The copper cOlllin" in contact with the disease w ill '1'hose who conteIllplate bUlldmg, or \V 10 WIS 0 i 

W I ' 
.1 f 

' 
JJ' 1 B J b t tl P t t' 

very �'oon de;;trov {to alter. iIllp�ove, extend, or add to existing �uildings, I e a so senu ree our j :UH 00, � OU . Je
, 

a en 
n 1 '7 ' t' .  13 , '1' ' -F ti l '  , ' 11 f tl whether WJIJO'S. p{)rehe�. bay windows, or attic rOOIllS, I Laws, Patents, Caveats, Trade Marks, thelr costs, and 

.rO( ec �a1( � o//.( U. or Ie ( own) IIII ( ew 0 18 . . ", , . . . I how procured Address 
vine. For the. treat.IlHmt of IIIildew amI anthracnose. are lIIvl

.
ted to C�llIll1uTJlcate 

,
With the UllderSlgne�' 1 . 

All', slaked luue, 225 pounds; SUlphate of copper, 45 Our wOl k extends to �ll parts of the country. Esh- �UNN c;t, CO., 
pou!l(ls: flowers of sulphur, 20 pounds; ashes, 30! IIIates, plans, and drawmgs promptly prepared. Terms 

I . 
pounds. I moderate. Address I 

361 Broadway, New YOlk. 
Dissolve the sulphate of copper in the water i when MUNN & CO., 361 BROADWAY, NEW YORK. Branch Office,622 and 62( F St" Washington, D. C. 
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