
[APRIL 
being 10 inches, 111 inches, and 28 inches in diameter rE'spec_ ! � . t·f· � . TlIB WOBLD'8 I'AD 01' 1883 AT OW YOBK. 

tively, alI of 2 feet stroke. The high pressure cylinder is �tltn I Ie mtrltln. That the hundredth anniversary of the acknowledgment 
placed inverted over the intermediate one, the same piston rod of the Independence of the American colonies by the mother 
serving for both, and there being space between for packing ESTABLISHED 1.845. country in 1783, will be signalized by a grand world's fair 
glands, etc. The cover of the intermediate cylinder is made in this city. may be accepted as morally certain. 
in hslves, so that its piston can be drawn without removing ¥tTNN & CO., Edi�ors and Proprietors. The occasion will be one demanding especial recognition; 
the high pressure cylinder. The crank shaft and screw shatt and in this industrial age there is no way by which the 
are forged from Lowmoor scrap, the diameter of journals PUBLISHED WEEKLY AT great events of a nation's history may be celebrated so ap-
being 5% inches. The surface condenser hasSliO square feet NO. 37 PAR K ROW, NEW VOR K. propriately or so profitably as by a national or international 
of tube surface, the tubes are three quarter inch external di- exhibition of the arts and sciences. From idle pageantry 
ameter, packed with Marshall's patent rings. The air pump . _

_ 
o�. M��_. _ _ __. _

_ A_. E . BEACH. and noise and mock engagements at arms, national celebra-
is 10�� inches in diameter by 12 inches stroke. am is single-

I TERMS FOR THE SCIENTIFIC A.ERICAN. I tions have risen to the higher level of useful exhibitions of 
acting; the circulating pump is 6 inches diameter by 12 inches Sne COP'1. one '1ear pootap Included .................................. '3 !l0 industrial achievements. progress in the higber walks of civi-

Top.1f\ LB.P. 76·6 Iotnll9.P. 'lOS 
. � Sralp)14 

ATM. 

Tep 

ATM. 

Tv}). 

9.18 

(j U'O] /0' 
# N�Z 1(;" 
" X?3 '28' 

SIf'G�1' . • .  24-" 

Steam .... . 17Ii 
"1l'1I1l71L . •  _.'l7 
RI'V· . .... . II? 
Link .. . .. Pull 
J7/Jutile r El,IIVlNn 

1..11.p. 63 B ::::-__ --=;::��==::::::::------{ ot, 

Sca1�' %6' 

�[ean 59.? 

,fLU/I" .Jio 
I.U.P. 6'G 

"fr.an Z4 25 

2S 5 

II� len. 

LINe 

ot. 

LINe 

l ne COP'1. six u:onths. po8t8j1e Included ...... . ............. . ..... .  ,. 1 60 lization, national resources. and the thousand inducements 
�l:'�r�:� ��';:' �Plv��uT:c��.!�c.�A.=cS:���:J�:r �&��:l which commerce offers for the closer interweaving of nations 
same proportionate rate. Po.t8jIe prep61d. . 

[F'SllIlIle copies of an'1 desired nUDlbe r of the SUPPLEMENT sent to one m the arts of peace and mutual helpfulness . 
address on receipt oflO centa. NeithE'r the educational nor the industrial nor the com· Remit b'1 P08tal order. Address ' 

MUNN '" CO .• 37 Park Ro". Ne .. York. mercial benefits which flow from such exhibitions need be 
Tbe SclentUlc American Supplement argued now. That lesson was sufficiently learned three 

! Is a distinct paper from the 8cnINTIrlC AIfERICAN. THE SUPPLBMBNT d !:.����=�;, ::e�&������i!��O =. ':,'l�ut��:::: years ago, an the coming census will show that Philadel
for SUPPLBMr.NT tIi OOa Year. JlO8U1ae paid to subscribers 8111111e I phia alone has reaped a sufficient harvest from the Centen-
10 centa. Sold b . al"ne ... de&!"rs tliroUlthout the counuj. cop es 

ComblDed Uates. -The 8cIBSTIrIC AMBRICAN and SUPPLElU:NT nial Exhibition to more than repay the cost of it, had the 
will be sent for one '1ear. ooatMe free. on receipt of -. doIla .... Both burden fallen upon that city alone. And not only Phl'ladelpa-F::rs to one address or dlll'erent-addre88e.. as delllred. 
Ad�=�uM,t� ��t�8��,,�. order. or registered letter. phia. but the whole country, even to the smallest hamlet or 

SdentUlc &merlcan Export Edition. farmhouse or wayside work�hop. howcver remote from the 
·
IJt�.iZt'��':: ���th� E�r n�':'�� :n�/�:b"o'i1 ��:'f.dJ:r.Jd. great centers of trade or manufllcture, is to-day enjoying a 

I
laige 4uarto pages. profu8el'1 U1uatrated. embraclnll' (l.IMost of the real and growing prosperity. in which may be traced the inplat'ls and --..01 the fOur precedlnl .. eekl'1 ls.lles of the SCIENTIFIO 
�:.:!��.����:gl::'��f=ri1r"r..:g�;.,,::,!�':.':. J?fre�r��0:�U��8� fluence of that exhibition, either in creating new industries 
Terms for Export Edition, tIi.oo • �,sent prep61d to any part of the and finding new markets. or in improving, stimulating, and 
, t.0r��ln!o'::,�.rI��eC'i::�' � la";:f:,t.l'r;:�3'::''!n�t�''.t'1's�:�e�e�� widening the old. And whatever good was accomplished 
nouncementa published In this edition at a very moderate coat. • 

The 8cIESTIFIC AMI':IIICAN Ex�rt Edition hB8 a I&rlle I(Il&ranteed clrca- 10 1876 will be easily confirmed and surpassed by the exhibi-
ll'�I�'M��� �::e��i���s t roughout the world. Addre88 MUNN '" tion of 1883. The former demonstrated not merely the 

VOL. XL .• No. 16. [NEW BERIES.] Tllirtll-Jijth Year. 
NEW YORK. SATURDAY, APRIL 19. 1879. 

profitableness. but the possibility of a successful world's 
fair on this continent; and not only will our own people 
take a more Ih'ely iriterest in the next one, but millions of 
our American neighbors. who were but feebly represented. 

Contents. 
'or not represented at all, at Philadelphia. will have the 

(Illustrated articles are marked with an asterisk,) . strongest possible incentive to come forward in 1883. The 
Academy of Sciences. New York m Induction balance,Prof.lJUlthes" 244 ' one took place during a period of profound industrial and 
Archlteclt'. trlalaand tribulations 249 Invention., mechanical, recent .. 243 • I d . h �:::en��e������.:::::::: � Inventlons,81multaneou8 ........ 249 COmmerClR epreSSlOn; t e other will reap the advantage of 
Beerdrlul<1l1l1ln�he U. S ........ 249 1:;:�r.:i'e,?lg::��:'6::::::�I.��.�� ill the rising tide of what promises to be a period of national 
Jgay�.':=�.";Il�� ... ������:�:::: � �1:::�"1:::?':' ':��:;'���iliig·::.:·. � prosperity such as the world has never yet seen. The project· 
B�.;e��::��v�De,:;,.· :::: ill rl�fte:1:�fm::��'a�ri' s';� .��� I.� ill' ors of the Philadelphia Exhibition were met with almo�t uni-

Fig.2.-DIAGRAJ[S PRO. mE ENGINES 01' THE IBA. &��r.
e
:u�:�g:�.:::::::::::::::: � �:��:ll:�':,���!e�:::.::::::::: i:l� versal doubt and incredulity; and it was not until the show 

&'::I�n,:q�:r��tt�:.�?���:::::: � ���r.���:..1:'n:r.;c;;Dt::·:::: �� was open that the majority of our people became convinced 
stroke, and double acting. There are two feed pumps 1 '1/ : Coal at Itslo .. e.t .......... ....... Ul Pedometer, new, a· ............... 246 of its probable success. The vast majority of our West In-/8 Coliseum, the, drained ............ 249 Pinto's Joumel' acro,," Africa ... 

218 d' d S . 
inch in diameter by 12 inches stroke, and one bilge pump 23L DCo etvt�nfl ·."h.acate:r.

rpruoorefionJra·.
·.·.·.· .........

... �� PumP .• team! Dean Brothers· ... 243 Ian an outh AmerICan neigh bors were not reached by or 711 ot f "'" Science, tree natltute of • • • . . • • • •  249 t d" II inches in diameter by 12 inches stroke. The propeller has two DouJth kne er. ne'" ........... . 246 f\ba .. 1 carrier, novel" ............. 246 represen e 10 It at a .  lYICXICO was meagerly represented; 
EnglnM otthel.acht lea ........ 2SIl Bnver reduotlon In Colorado ..... 2.'JO C t I A ' t t 11 ur' 1 I . f I blades and is of gun metal. polished all over; it is 8 feet 6 �=�a;sl.nOf

ul��tCk�c�:::: �J �r.\'lI s.�e t�·'t would notlltarVe i!A en ra merIea no a a .  ..It I t lC exceptIOn 0 tie 
inches diameter and 12 feet 3 inches pitch. Steam is sup- �::::::: \t':8i:��,=.!�riO:�! s=in:.'j,g��·':r,,:.;veiDeiii"i';:: 241 British Islands of Jamaica and Nassau, the West Indies 

plied by one boiler 8 feet 9 inches diameter by8 feet «I inches Fox. Fennec orSahara· .......... 247 �':..et
h�. d:�m.'1 ':,�l��.�����:: il!l were unrepresented. Brazil was well represented, and Chili 

I . h f . h 
Frol, fI'1II1l1" ... ....... ............ 247 TOxlc,o

.
loilcal notes ...... ......... 2S9 slightly' all the other rising States of South A 'c 'cl ong. Wit two urn aces 33 IIIC es in diameter. and 106 re- Hun.�at. ne ..................... 250 �er . toe •• trlmmlnll ............ 218 ' men a. so n I 

turn tubes of 2;4 inches external diameter. The shell plates 
.,du Ion bIoIance, Edlson·s· ..... 216 aterworb, Baltimore.... .. .. 241 in raw material,so promising as markets for our manufactured 

are one inch thick with donble butt straps. treble riveted; 
I
' goods, took no part at the Centennial. In organizing the 

the boiler was proved by hydraulic pressure to 250 lb. per 
TABLE OF CONTENTS OF exhibition of 1883. no such obstacles and deficiencies will be 

square inch. and with steam to 150 lb. The workiDg preBS- 'lBE IlCIENTD'IC AKEBICAN lJVPl'LJlDlft encountered. Our produ.ctive industries, and those of all 

ure is 120 lb. The accompanying diagrams were taken dur- No. :1.72. the rest of th
l 

e world.
d

no
h
w kno

f
w for a certainty that repre-

ing a run out to sea. the speed of the yacht being about 12 For tbe Week endln& AprU 19, 1879. sentation wil pay. an t at a ailure to be represented will 

knots.-Engineering. PricelOcenta. For aale by all newadealers. be the reverse of profitable. This will make it possible to 
..... , • EN secure at once a wider range and a higher grade of ex-

The Suez Canal. I. s��If.1f:?b�ffPf:"���:Jl�Sih:-{f.hJ.������as�\:�af.:':'� hibits. And the experience gained at Philadelphia should on �he MIBSI8!ll'pl river. De8111Ded at the U. S. Engloeer l<tatlon. at 
Mr. Farman. United States consul-general at Cairo. E'""'t, BoeIr. Island, Ill., with illustration, worklllll drawlq; scale 1·36th. secure also a more critical and judicious selection and ar-

ew .. dimensions and particulars of performances. 
furnishes the Department of State with an interesting article t�n":��\��,,"�ft��eS���r�r::,�t:rv,:;,:r, Montana. Designed for rangement of materials. 
on the Suez Canal. His facts are derived from authentic On the Loading ot Mon.ter Gun. In Modem Iron Clads. By CAPT. It may be said that it is too soon to repeat what was, de-

A. M. ALBA"I, of the Italian Royal Navy, S figures 1. Apparatu. for 
sources. A few of them are selected of remarkable interest. working mon.ter luno; %. Method of loadllll!' mon.ter guns; S. Bar- spite its shortcomings. so admirably done at Philadelphia. 
The entire cost of the canal was 472,921,799 francs. or $92,- ���t:.�HJt��8H:.'I�B��lan Iron clada,Lepaoto and ltalla . .A True, but not too soon to hold another exhibition which. 
273 907 Th k f Heav'10rdn8nce. Recent progre88 In IIUD con.tructlon at WoolWIch, . h t . h t d . 

. • .  e stoc 0 the company consists of 400,000 E
ll'fie St. Gothard Tunnel, I fI re; a 8ketch of three circular tunnel. 

Wit ou repeatmg w a was one III 1876, shall supplement, 
shares, at 500 francs eaeh. These shares have sold as low near the big tunnel. Methof' of worklllll; dlftlcultle.; ventilation. extend, and crown the work begun there for securing the 
as 100 francs each. At the opening of the canal they had Ge��r1�:s¥t'���e. ��� �,:'c�.:�n�:b�«;'8:::!�cuM::-:,{�r��':�!�: con- supremacy of our country in the development of the peace-
advanced to only 300 franCR. They are now quoted at 717 ro'1I��':,g8�':.cob���!��,,"��;ia:I����::ll��:.?"��'dh���� ful arts and sciences. To represent simply the progress of 
francs, and are probably worth more. The British govern- lar statement of results. An ImpOrtant and useful paper. the world between 1876 and 1883, excluding everything ex-
ment paid about 568 francs. The number of shareR bought, u. 1�0�ritJ1':e't1::!"cz.!al:i�::::'8'�T��n:: b�rt�i.:tR�l hibited at Philadelphia which cannot show an improvement 
in 1875, by Lord Beaconsfield at this price WIl.S 176,602. This mine. &re .. orked. Character otthe salt. Geology o�he ealttorma- upon what was shown there, will suffice to make the coming mati on, I engravlllll, gtvlllll a view ct one of the great chambers of the 
great purchase. aside from its political and cominercial mine. exhibition as wide in scope, as rich in material. and even 

A sood Mounting Material for Carbon and SUver prints, WIth method 
advantages, thus affords a clear profit of 211,000,000 francs of preparation and �. more valuable and instructive as an exhibition than the Cen-

On a ne .. Chemical Industry e.tabll.hed by M. Camille Vincent. An E at present prices. The balance of the stock is held by a Important method fur utlllzlni the wn.te products of the beet supr tennial xhibition was. And the success of American ex-
I b f I . F Th manufacture, br the preparation on a lal1(e scale of useful compound. h'bit h d ' P ' '11 arge num er 0 persons. most y m rance. e revenues hitherto known only as chemical rsrltles:2l1JrUretl A valuable paper. 1 ors, t ere an smce. at arls, WI compel our foreign 
of the canal hll.ve increased from 5,000,000 francs in 1870 to c��fa��foJ:o'it't�"ndo�t': s;:.\��I;;:'=I���!���t rivals to send the best they have. 
over 30,000,000 francs in 1877. The expenses, including P�:��ll:':':\I lcrostructure of 8plegelet.eu. FromA. MARTESS, We may be sure that "whatever New York undertakes will 
interest, sinking fund, and lands. have been a little over 17,_1 report, WI�h 12 figure.; not be second rate in magnitude nor deficient in thorough-
000 000 francs pelOyear While the revenues steadily increase i m.�YSlc�,--CW"v:e\>s APparat� Jor Determlnlllll the Vol lime of ness of execution. The assured character of the gentlemen , . " . ' I �d � .. e�seJ'n ....... ��'A'ri'I.hea weil &::.i'�r'�:i�'i:_��:;:t�� the expenses are decreasmg or statIOnary. Deducting the tlie depth of l.ti�lfeet. By this apparatus M. Call1etet has subjected engaged upon the new project gives good rcason to antici-
amount paid for interest and the sinking fund, the actual ' :::!�e:lt: ���::';c':::",!d.:'r':,S .J':r�fo8� .. �\ atmo.pherea, and experl- pate a successful exhibition. It certainly will not fail 
expenses are about 5,000,000 francs annually. The cost of New P)'rometeni. Two new German lnatrumenta, 4 figures. through any lack of broad views, practical ability. or ad-
cleaning the canal and its accessories is only about 2,000,000 IV'l!eWc�!r;,�ph��GHT8 I�AR�S��·.-t�.Dnplex Sratem of ministrative capacity. 
francs per annum. The small comparative cost of main- Ne .. Sounder. deslllDed by Thelber"'Sona. London,;Eng. 1 IIjrure. ------........ � ..... ,�.-------Spontaneous Combustion. Bini'. experiment, sho .. 11III spontaneous 
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