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unusually large number. One of these had its abutments 
washed out, and in two other cases they were small wooden 
bridges. 
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The shorlening of commercial rontes by means of ship 
railways and ship canals seems to be the great ambition of 
the engineers of to-day. 

In addition to the De Lesseps Ship Canal at Panama, the TERRmLE BOILER EXPLOSION IN OHIO. 
Eads Ship Railway at Tehuantepec, the Florida Ship Canal, The new Dayton Wheel Works, one of the finest manufac· 

PUBLISH:ED WEEKLY AT 
NO·, 3'(' PARK ROW: "'EW YORK. 

O. D.MUNN. lI,. E. BEACH. 

the Chesapeake and Delaware Silip Canal, the Cape Cod tories of light vehicle wheels in this country, owned and 
Canal, and others in the interior of tilis country, there are occupied by Pinneo & Daniels, Dayton, Ohio, was, on Octo· 
several other importaut projects of like nature under way ber 25, tile scene of a most astonishing and lamentable boiler 
or in prospect in various parts of the world. The old pro. explosiou. 
ject of connecting the Bay of Fundy and Baie Verte, on the Three persons were killed, a number severely injured, and 

G If f St L tl I t1. f Ch' t h extensive damage was done to the works. 
TERMS FOR THE SCIl�NTIFIC AMERICAN. 

u 0 . awrence, across Ie s umus 0 Ignec 0, as 
Onocopy one year postage included ... ........................... ... . $320 lately taken new form. It is 'now proposed to make the Henry Rokel, the only man in the fire-room at the time of 
One copy, six months, postage included .. .. . .. . . ... ... . .. .. . . .. . " .  1 60 connection by a ship railway eighteen miles long thns mak. the explosion, which took place at the noon hour, was blown 

Clnb •• -One extra copy of THE SCIENTIFIC AMeRICAN will be supplied . . I t t  f . . l' b t h U 't d St t d 
. into the fuel room and fatally mangled. Katie Makley, a 

gratis for every Club of five subscribers at $3.20 each: additional copies at I mg a s lor cu or navlgd IOn e ween t e .lll e a es �n 
same proportionate rate. Po.tage prepaid. i the ports on the St. Lawrence Gulf and RIver, and savlllg girl of thirteen years of age, was killed by a flying brick 

Remit lly postal order. Address I the long and dangerous vovage around Nova Scotia. while at play with her companions in St. Josepil's school· 

Th S I 1ft 
:UNN 

f
& CO'

S

37 parl
l
, Row, New York. [ The proj�ctor of the ship railway, Mr. H. G. C. Ketchum, yard, a square away from the boiler house. A young man 

e c ent c :alller can upp ement . . 
1s a distinct paper from the SCIE"TIFIC AMERICAN. 'rHE SUPPLEMENT Writes us that the plan grew out of a deSire to save' lockage 
is issued weekly. Every number contain s  16 uctavQ pages, uniform in size and a deep channel in the design of the Baic Verte Canal. 
with SCIeNTIFIC AMERICAN. Ter�s of subscription [or SUPPLEMl" NT, , His first plan was to lift vessels by hydraulic power on pon- I $5.00 a year, postage paId, to subscrIbers. Smgle copies, IQ cents. Sold by . . 
all news dealers throughout the country. toons and then float them through the canal. The idea then 

Combined Rates. -The SCIENTIFIC AMERICAN and SUPPI.F:MF:NT occurred that they might as well be lifted to the surface of 
win be SHut for one year postage free, on receipt of seven dollars. Both • 

papers to one address or different addresses as desired. the ground and hauled across the neck ofland on raIls. The 
The safest way to remit is by draft postal order, or reg;stered letter. road may be level and perfectly straight from end to end. 
Address MUNN &CO 37 Park Row. N. Y. The plan has been submitted to the Dominion Government 

Scientific ,\.merican Export Edition. and is favorably entertained. Mr. Ketchum has issued an 
The SClrr.N'rrFIC A M II�R I CAN Export Edition is a large and splendtd perf- • •  • . ; 

odlcal, issued once a month. Each "umber CGntains about one hundred 

I 
mterestmg pamphlet relatIve to the proJect, WhICh may be 

large quarto oages, nrofusely illustrated. embracing: 11.) Most 01 t.he considered at greater length else where. 
plates and pages of the four preceding weekly issues of the ,CI "'nFIC A th th t t' f th t I d 
AMlmlcAN, with its splendid engravings and valuable Information: 12. CrORS e ocean e cons ruc lOll 0 e unne un er 
CommerCial, trade, and manufacturing announcements of leading houses. the British Channel, connecting England "ith the Continent, 
'I'erms for Export Edition, $5.00 a yeu, sent prepaid to any pa.rt of the is being prosecnted with an energy which is indicative of 
world. �ingle copies 50 cents. CT Manufacturers and others who desire • 

to secure foreign trad e may have large. and handsomely displayed an- 'I ultunate success, and thus far no obstacles have been enc()un
noun cements published in this edition at a ver! moderate cust. tered to make the undertaking a difficult or exceptionally 

The SC rFl'\ TIF IC AM IW ICAN EXflort Edition has a large �uaranteed circu� 'bazal'c10lJS one lation In all commercial places throughout the world. AddreSS �lUN.N & • • 

CO. 37 l'ark How. New York. III France the connection of the Atlantic with the Medi· 

NEW YORK, SAT"GRDA Y, DECEMBER 17, 1881. 

Contents. 
(1l1llstrated articles arc marke:] with an asterisk.) 

Accidents, railroad...... . ..... R84 Invf'ntions, new . . . . . . . . . . . .. . . . • . .  391 
Amateur mechanics* . ...... . . .  , .. 391 J",ead in bromide of potassium . . . 389 
American tudu tl'les'" .. ..... .. 388t 386 Lead in cider and vinegar ........ 39') 
American triumph� fin .... .. .. ... 3�9 Life, the duration of •. . . . . . . . . 392 
Boiler explosion In Ohio* .... . 3S4: LiFzhtning, storage of, proposed. 390 
Boil3r notes. steam. . . . . . .... 8' 0 Manufacture of candles* ... ... 383, 286 
Roilers� cast iron flat brads for ffi9 \ 'echanical inventions ..... . .... 393 
���:I3��1l����S:i��� f�!dg

i� in � �5 ����?���s
p��t1��: it .. ":. :::::: ��� 

Candles, manufacture of* •. . . .  383, 386 Meteorite, a fall of, in England .. 889 
Cider, lead jry .. .... . .... . . ... .. .. 290 Mille's. live.... . ................ 393 
���ti6�r�:1Iif!. £n

d
e
O�. : "

. ':::::: g�� �g��t��il����i]
s
er e'xplo's'ion'i'ri* �: 

Electric lighting, Am. triumph .. 38B Otto gas engines at Paris" ..... . . 390 
11��6������la��i�fi���if;e

.�� *� k��11�g��, ����e
e;[��,�: ��.��.����:' �! 

Exp'O.;ion, bOiler, in Ohio* . ... ,. 384 R'tin of spider webs ... ..... ..... M9 
Flat heads, cast iron, for boilers, 389 Shutter fA.Fltener. improved * ...... 390 
Freak. curIOUS, of a dog ... ..... 3R9 Some thing-sin burnished brass*. 391 
Gas engines. Otto. at Paris . ...... 390 �pider webs. rain of .............. 389 
ati�iot�n

T��6rT;r��l f�e· .. �::::::: ��� §1��:s
b

b��0;r�j��1�a new. :::::::: �� 
Industries, American* .. . 383, 3R6 ... tornge of lightning, proposed .. . 390 
Inventions. IDe-chanica1. ...... . . .. 3ri3 Vinegar. lead in . ... . .... . . . . ..... . 390 
jnventlons, mlscelluneou8 . ... .. . 3ii8 Webs, spider, rain of .... .... .. :Jl9 

TABLE OF CON'r}1�NTi::\ OF 
T HE SCIENTIFIC AMERICAN SUPPLEMENT 

Ne>. 311, 
For the Week endln� Decelllber 17,1881. 

Price 10 cents. For Eale by all newsdealers. 
PAGE 

1. ENGINEEIUNG AND MECRANICS.-Amateur Mechanics.-How 
to make a useful lathe at small cost.-Drills and drilling.-Tem· 
pering.-Centering and steadying.-()hucking .-40 illustrations, 
wit.h many fIgures, �howing lathes, tools, processes, etc . .. .. ...... ... 4951 

The Fontaine Locomotive.-Both sides of the controversy touch·· 
jng the merits, prinCiples, efficiency. and behavlor of the new type 
of locomotive engine.-Articles from the SCIENTIFIC AMERICAN 
and the Railroad Gazetle, with letters from the General Manager 
and the Mechanical Superintendent of the Canad a Southern Rail. 
road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4954 

The St. Gothard Tunnel.-An interesting account of the enter-
prise, with a description of the interior workings.... ., ............ 4956 

'I.'he Manufacture ofWoodPulp.-The mechanical method.-The 
chemical metbod -Recent improvements.-Uses of wood fiber . . .. 4957 

.Metal Castings ofInsects, Flowers, etc................ .. ........ 5957 
Practical Notes on Plumbing. By P. J. DAVIES. (Continued 

from No. ·31J9.)-Underhanded jOints.-Rolled jolnts.-Pneumatic 
tube joints.-Bad shaped joints.- Branch joint�.-Bolt or Tommy.
Slope branch joints.-Soil pipe branches.-Soldering branch joints. 
-Wiping branch jOints, horizontal into upright, taft, flange, and 

terranean by a ship canal, to save the long and stormy voy· 
age around the Spanish Peninsula, is under serious considera' 
tion, and the Council-General of the Seine have just adopted 
a resolution approving of the project. 

The ship canal across the Isthmus of Corintil, in Greece, 
to shorten the route to Constantinople and the ports of the 
B lack Sea, has, we believe, been definitely determined upon 

In the far East a bolder and more important project is in 
contemplation, with a view to shortening the commercial 
route to China and Japan by six bundred miles or more. 
At. the head of the Malay Peninsula is the Isthmus of Kraw, 
connecting Upper with Lower Siam; and by the cutting of 
a ship canal at this point, about thirty miles in lengt h, the 
need of sailing around the peninSUla might be obviated. At 
Kraw, the Malayan Peninsula, which stretches southward 
for five hundred miles to Singapore, is at its narrowest 
breadth, and the distance aCl'O�S from the side of the Illdian 
Ocean to that of the China Seas is further decreased by the 
existence of natural waterways for some distance inland 
from both shor es. From side to side it is no more than fifty 
miles, and the Pakchan River, on the western coast, and 
the Htassay on the eastern, afford the ready means of fur· 
ther reducing it. The distance, therefore, over which it 
would be necessary to cut a canal would probably not ex· 
ceed thirty miles. The neigh boring districts are known to 
he fertile and to contain great mineral wealth. A tin min· 
ing company has been established for more than ten years 
at Malewon, on the Pakchan, and gold has been found in 
the neigh boring stream of the Lenya. So far as known the 
engineering difficulties are not of a stupendous character, 
and political drawbacks and considerations fortunately do 
not exist. 

The French appear to have taken the lead in proposing 
this important commercial short· cut, and, if the opinion o f  
the London lime8 is  well f0unded, the Government o f  Bri
tish India will not decline to actively participate in its exe· 
cution. 
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Plan of Dayton Wheel Works -(C, rear end of huiler. D. girdle of 
plates. E, front end of boiler. F, boiler No. 1.) 

of sevellteen years of age, named Mostbaum, was so badly 
injured that he. died soon after the accident. He was eating 
his dinner in the yard. Peter Aplin, the engineer, formerly 
a railroad engineer, bnt in the employ of this firm since 1852, 
in their old works and their new, was in the engine room 
oiling his engine and preparing to start lip the machinery. 
He was thrown among the ruin� badly bruised and cut about 
the upper part of his body, but able to dig himself out. A 
number of others were injured. There were fifty or sixty 
workmen in tile main building. 

The plan of the works and the distribution of the parts of 
the hroken boiler are shown in the diagram, Fig. 1. The 
four story main building and the wings, all of brick, are 
shown in Fig. 2. Other buildings, illcluding a large dry
house, shown in the foreground of the diagram Fig. 1, are 
omitted fl'cm Fig. 2 for the sake of clearness of illustration. 

The one story building (Fig. 2) in the angle was the boiler 
house, in which were two horizontal tuhular boilers, 5 feet 
diameter by 16 feet long, each containing 46 flues, 4 inches 
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