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ESTABLISHED 1845. 

THE TRA N S S I­
BERIAN RAIL­

ROAD. 
BY HORACE C. HOVEY. 

A. year ago it 
car<;l came to the 
writer from St. 
P e t e r s b u r g , 
which, on being 
d e c i ph e r ed, 
p rov e d  to be a 
pass over the en­
ti re s y s t  em of 
Russian railways. 

Maps and spe­
<lial guide books 
accolllpanied this 
fllvor. and access 
was also given to 
o ffi c i a  I reports. 
Ours 

·
was a geolo­

gical party, and 
our errand was to 
ins p e c t  s o i l s ,  
fossils, ·mines, and 
q narries; but we 
c o u l d  n o t  d o  
otherwise t h a n 
take an interest in  
the magnificent 
i r o n  highways 
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BAIL WAY STATION At ZLATOOST, BUSSIA. 

ZLAT OOST, RUSSIA-WESTERN TERMINUS OF THE TRANSSIBEBIAN RAILWAY. 
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that carried us 
safely from the 
western frontier, 
a c r 0 s s limitless 
s t e p pe s ,  over 
broad rivers, and 
beyond the Ural 
Mountains i n  t 0 
Siberia, and then 
back again to the 
frontier. As we 
had a s p e c i al 
train, we escaped 
many of the an­
noyances usually 
met with by tou r­
ists, and enjoyed 
every imaginable 
courtesy and fa­
cility for making 
our trip success­
{ul. The paternal 
oversight t a ke n 
by 0 u r officials 
was amusing to 
those of us who 
were accustomed 
to American man­
ners, and yet we 

�Continued on 
page 201.) 
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FORETHOUGHT IN THE NAVY DEPARTMENT. ing of infants and child ren by borax, fed in milk. are 
In our admi l"ation of the dashing exploits of the navy on record. Probably many more have escaped notice, 

on the high seas we al'e l iable to lose sight of the excel- the malady bei ng ascribed to "cholera infantum,"  
lent work that was done during the  war by those offi· "summer com plai nt," col ic. etc. 
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cials and assistants whose duties were none the les� That accidents are not more frequent from the care­
valuable, arduous, or efficiently performed, because 

I 
less and ignorant use of these drugs, aside from the 

they were carried out at a desk or over a d raughting- reason j ust mentioned, is due to causes : First, the 
board. In no branch of the naval service was more distress occasioned thereby closely resembles that 
faithful work (lone, 01' harder work, than in the Bureau which is apt to follow upon indiscretions of diet and 
of Construction, w h ich had charge of the overhaul ing im proper exposure. Second, many adults are hut 
of the ships of the regular navy and the conversion of sl ightly susceptible to the  malign influence of the 
the auxi l iary vessels from merchantmen and yachts to drugs when they are oniy taken into the stomach 
eru·isers and dispatch and patrol boats, or in the Bu- casually and occasionally in  moderate and unrepeated 
reau of O rdnance. wh ich had to see that hundreds of doses. As regards m i l k, it is possihle, as has been 
vessels carrying guns of various sizes, and scattered suggested, that the drug� ind uce certai n chemical 
over the waters of two hemispheres, were kept fu l ly changes therein, prod ucing a new toxic  agent. or en­
supplied with ammunition. hancing or intensifying the untoward effects of the-

NEW YORK, SAT URDAY, S.EPTEMBE;R 24, 1898. There has recently come to our knowledge a stri king boracic acid or its sodium salt ; b ut this has never re­
instance of the forethought and forehanded ness dis- cei ved careful i nvestigation and study. 

OUR NEW POSSESSIONS AS A FIELD FOR 

ENGINEERS. 

We have been asked to state 0111' .opinion as to the 
possibilities of our newly acquired possessions as a field 
of employment for engineers, bot.h civil and mechani­
cal . There is in our midst a large and rapidly increas­
ing body of young men, grad uates from tech nical 
schools and colleges, with more or less practical expel'i­
ence in the shop or in the field, who think .they see in 
Cnba, Porto Rico, the Hawaiian Islands, and the Phil­
ippines an immediate field of employment of a more 
remunerative kind, and with opportunities for more 
rapid promotion, than are possible at home. The ex­
pectation is based u pon the conviction that OUl· pos­
session or control of these islands will  be followed by 
an immediate and extensive development of their nat­
u ral resources, in the course of which the services of 
the civil and mechanical engineer will be in acti ve de· 
mand. 

played in keeping su pplies well up to the front d u ring Borax and boracic acid have been employed in a 
the operations in Cuban waters, which is worthy of variety of d iseases, both  as internal and topieal meai­
special mention. Dul"ing the operations off Santiago. caments, and of late years-the fOrIllE'r especial ly-haye 
certain parts of t h e  mechan ism of a turret gun on one been exploited as remedies for epilepsy, t hough now 
of our batt.leships showed signs of failure, and a dis- practically abandoned because of the unfortunate reo 
patch was sent to Washin gton reporting the circum- suits that fol low ill their  train. 
stance and asking that duplicate part.s be sent. Allow- A single large dose, as already intimated, induces de­
ing for the tim!'\ necessary for secnring or making these rangements in the digesti ve apparatus that simulate 
parts and shipping them to Salltiago, the captain of colic and the results accruing to indiscretion in the use 
the ship expected to receive them in about thirty days. of foods ; besides, the action is very much like that 
As a matter of fact, they were received in nine days provoked by toxic doses of lead. When taken in di­
after the reE}uisition was made. This expedition was vided. doses, and persisted i n  for some time, a burning, 
due to the fact that the ordnance officer at New York colicky pain in the " pit " of the stomach is experienced. 
had anticipated such oc!)urrences by shippiug to Key followed by intense nausea and vomiting ; the mouth 
West and· keeping in store a reserve of such parts of 8.nd th roat are d ry, and there is a remarkable dryness 
onr guns as were most l iable to failUl'e ; and six days of the hair and skin, the former falling. the latter de­
after the fai lure occurred. word reached the battleship veloping skin diseases resembling eczema. salt rheum, 
that the duplicat.e parts had left Key West. etc. Most unfortunat.e of all is a tendency on the 

The enterprise and ambition which are l ikely to send 
many professional men to these new fields a re highly 
commendable ; but we fear that those who hasten there 
at once are doomed to much disappointment. Whi le 
the next decade is certain to see a wonderful change i n  
much o f  our newly acquired territory, the development 
will occur in the latter rather than in the former half 
of it. We must remern ber that the Spanish possessions, 
at least, have been under the control of one of the most 
conservative races in the worid, and that. t h e  people 

In respect of the su pply of ammunition (a most part of both drugs to develop and fost.er kidney disease, 
vital consideration in these days of rapid-fire guns), it or when such is already existent i n  simple and acute 
is  greatly to the cred it of the department that the form. to transform it into one of chronic, malignant, 
ships, including those under Admiral Dewey, in the and fatal character. 
far East, were al ways fully supplied, while the vessels With this knowledge, it is evident too much circulIl­
of Sampson's squadron came back to New York with spectioll cannot be employed as regards the use of· so­
their magazines completely filled. called food preservatives, and that as a rule such shou l<l 

• 1., • 

DANGERS ATTENDING SO-CALLED FOOD 
PRESERVATIVES. 

of the islands are wedded to old ideas, to customs and Of late h ave sprung into existence a num ber of 
habits that crystallized far back in medieval times. preparatiolls, claiming to be safe and efficient food 
Before a period of building up there wil l  have to be a preservatives. They have been hawked from house 
period of pulling down and clearing awa y, and the pro- to house, especially in rural districts, and on the 
cess, at least in the eadier stages, will necessarily be strength of representations made by agents have 
slow. found employment domestically in the canning of 

I n  the reforming and development of the islands the I fruits and vegetables, and preservation of milk and 
two extremes of modern ci vi lization wiII meet, for two milk products ; fortunately, however, the representa­
types of character and temperament more opposite tions made as to thei l' efficiency i n  the preparing of 
than the Spanish and American it would be· difficult meats have proved del usi ve, and thus in mf.ny in­
to find. The one i� conservative, romantic, and wedded stances led to their general abandonment as regal'ds 
to. tradition, the other is elastic, practical , and SU7 ether dome8tic products. How far they have been, or 
p�I1)ely uti l itarian ; and while it is  true that the in- are now, employed by factol"ies engaged in wholesale 
habitants of these islands are rwt of pure Spanish production and marketing" tiuned products is a matter 
hrood, centuries of Spanish rule and custOIllS have solely of conjecture. yet there are good reasons for sur­
'taillped their impress deeply. upon the nati ve islanders. mising they are general ly ignored, except, perhaps, in 
For these reasons it is ulll'easonable to expect that the the preserving of the poorer and cheaper grades. 
invasion of these possessions by the rail road, the electric The least objectionable of these eo-called preserva­
l il<ht., the telephone, and the trolley will  be as rapid as tives owe what little v i rtue they Illay be possessed of 
it was in our Western St·ates. where there was an either to salicylic or boracic acid, sod i u lll salicylate 
American pOPlllation to welcome and assist these prime or sodium biborate (borax) ; it is said that fluoric acid 
movers of an up-to-date civilization. is sometimes employed, b ut no dat.a or definite evi-

At the same time it m ust be borne in  mind that the dence is obtainable regarding such use of this agent. 
operations of the engineer, especially in the civil As regards salicylic acid and salicylates, the dangers 
branches �f the profession, presuppose the employ- attending their employment have been thoroughly 
ment of capital on a'Vast scale ; and capital is always exploited in the past ; further, the changes induced in 
sby of investment ii, countries where the government the presence of fruit aeids, whereby abnorlllal colors 
il; in a disturbed condition.  Before any large sums are are developed, are in the majority of instances in­
is'Yested in the construction of railways and highways, hibitory. Boracic acid and borax, however, are in 
in the improv!'ment  or provision of water supply, and general use in some foreign countries for the preserva­
the general sanitation and reconstruction of cities, the tion of prod ucts that are to be exported, but are for­
government of the islands must be placed on a satis- bidden by law as regards those intended for home con­
factory basis and prove itself to ba in a thoroughly sumption. These drugs, too, are popularly believed to 
stable condi tion. be .. harmless," which if tru e would simply mean they 

When this has been accomplished and the people have are inert, and of l ittle or no utility. They are above all 
adjusted themselves to the new conditions and begun to cheap and can be o btained anywhere. 
realize the i ncreased value of property and sanetity.of Within a few months, several cases of severe and 
personal rights which have come to them by virtue of dangerous poisoning, as the result of the employment 
the change of government. we may look for an era of of boracic acid and borax, have been chronicled in the 
material development such as the world has rarely wit- medical press, both of America and abroad. In one 
nessed. The location and construction of a railroad instance five of It family numbering seven souls all told 
system in Cuba alone will call for the services of a very were seized with severe arid eXCl'uciating colic accom­
considerable force of engineers, and the rebuilding of panied by nausea -ud vomiting, that prostrated thp 
sngar mil ls, the installing of electric light and power unfortunates for three and four days ; the trouble was 
plants, the development of mines and other material brought directly hOllle to the milk employed as a bev· 
resources of the island will present many excellent erage, and to which had been added a preservative pow­
openings for young men in electrical and mechanical del' consisting of almost pure boracic acid. Two mem­
engineering. bers of the family escaped bec'lUse the milk used by 

For the p resent, however. we would advise those them was only what was required for a cup of t.ea. The 
who are contemplating a trip to one or other of our same milk, fed to half a dozen fowls, killed all but one, 
possessions to stay at home and watch t.he course of and this was rendered so ill that it was dispatched. In 
events, meanwhile keeping in tOllch, as far as possible. another family. num bering nine individuals, six par­
with such eompanies as may be formed for the eX- I took of milk which had been " kept sweet " by the 
ploitation of the West India.n and South Pacific pos- aid of borax,8IIld all were t-bereby made seriously i ll. 
sessions. Several cases of dangerous-and one of fa.tal-poison-

be regarded with the utmost suspicion, particularly 
if their exact contents or com position is unknown. 

. I. I • 

OBSTACLES TO SOUTH AMERICAN TRADE, 

In the SCIENTIFIC AMERICAN for June 4, 1898. we 
publjshed extracts from a letter from a correspondent 
in Chile w ho complains of the fact that while it is pos­
sible to send small su ms by postal money orders from 
Chilean post offices to most of the eoun tries of Europe, 
these facilities do not exist as far as the United States 
is concerned, and if it is desired to remit small sums to 
the United States, it is necessary either to  buy drafts 
on England or New York. We are informed by the Post­
master-General of this country that t.he fault does not 
rest with the United St.ates, for as far hack as Febru­
ary13, 1890, Post.master-General Wanalllaker and Senor 
Vasas, the Ministel' froll! Chile, signed a con vention for 
the exchange of money orders with their respective coun­
tries ; but, unfortunately, such convention required 
the. approval of the legislati ve body of Chile. and our 
government has been wholly unable to ascertain what 
disposition has been made of it. It.is ass umed, how­
ever, that on account of local changes of governmenl·, 
etc. , the matter was dropped. S ubsequently, on Octo­
ber 6. 1896, the Di rector of the Posts of Chile addressed 
the Departlllent upon this subject, req uesting st.eps be 
taken to reopen the matter, and on November 28 the 
draft of a proposed convention was sent to him. No 
acknowledgment of  its receipt was Il�ade, however, 
and on March, 1897. his att ention was called to the de­
lay. with a req uest for It response ; but no reply has been 
received up to the present time, which all goes to show 
our Post Office authorities are fully alive to the import· 
ance of being able to remit small sums to and from 
foreign countries at a minimum of expense. Our gov­
ernment is also making every effort to provide im­
proved postal facilities between this country and the 
South American Republics, and it is very certain it is 
no fault of our very efficient Post Office authorities that 
sllch conventions are not now in force. Our correspond­
ent also referred to the lack of a parcels post agree­
nient. There is more difficu lty connected with this 
subject than with Post Office money orders, and when 
these di fficu lties have been overcome, there should be 
no delay in concl uding a parcels post convention be­
tween the U n i ted States and Chile. 

--- ................ , ..... _------

IN a work on the algal flora of the Hamburg water­
works, Herr O. Strohmeyer states that the green algre 
-Cladophora. Spirogyra, Enteromorpha, Stichococcus, 
etc.-have a very powerful effect in purifying water 
by the destruction of bacteria through the agency of 
the oxygen which they exhale. Those algre, on the 
other hand. which are inclosed in a mucilaginous 
sheath, especially diatollls, have a very prej udicial 
effect on drinking wa.ter, by stopping the filte1's through 
which it passes.. 
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THE LAKE ERIE AND OHIO RIVER SHIP 

CANAL. 
BY WILLIAM GILBERT IRWIN. 

The present is an age of waterway development, and 
while the move to cheapen and facilitate internal com­
munications is general, it is as marked in no other sec­
tion as in the Ohio Valley. B ut few sections of our 
country are so eminently adapted to the construction 
of artificial waterways, hence this unusual activity 
in this particular region. The question of internal 
water communication is no new one to the people of 
the Ohio Valley, for as early as 1770 no less a personage 
than George Washington visited this section and exam­
ined the country with a view to the establishment of 
communications between some of the streams. Dur­
ing the years intervening between 1820 and 1850 the 
country between the Ohio and Lake Erie was permeat­
ed by a network of, canals, and in those days of the 
towpath Pittsburg and other towns in this section saw 
busy days. 

But the ad vances of latter .day civilization have 
wrought many changes. The great question now occu­
pying the attention of the people of the Ohio Valley 
and those of other sections of our country is the con­
struction of canals whereon great freighters and large 
passenger boats may speed on their great mission 
of disseminating the manifold products of commercial 
activity. Nowhere else have capital and labor already 
wrought such mighty wonders as bere in the Ohio 
Valley. From a commercial standpoint Pittsburg 
really controls the Ohio Valley. Within her borders 
and at her doors this great manufacturing city has 
storehouses of treasure\! such as are rarely met wit.h 
on the face of Mother Earth. The real source of the 
greatness of Pittsburg lies in her vast fuel supply, and 
as a result she has grown to prominence in varied 
fields ofi ndustry. 

Through the excellence of her natural waterways 
'Pittsburg ba.'1 thus been able to maintain with com­
parative ease her relative foremost position in the var­
ied manufacturing fields in which she is engaged. 
While Pittsburg is, indeed, a city of many industries, it 
is in the iron and steel manufacturing industry that 
she has a ttained pre-eminence. From the great iron 
ranges of Minnesota and Michigan come the raw ores 
which enable Pittsburg to retain her censorship on this 
vast industry. The cost of tran�porting hither these 
ores has long been a perplexing one to the Pittsburg 
manufactnrers. The expense of a long water voyage 
from D uluth to Ashtabula, together with the docking 
and added to this the cost of transporting the ores 
from the docks by rail to Pittsburg, is at the present 
day one of the most troublesome obstacles with which 
the Pittsburg manufacturers have to contend. 

From carefully compiled statistics, it is found that 
the approximate through traffic of the railroad lines 
traversing the country between Pittsburg and Cleve­
land, through which the new canal is to pass, con­
sists annually of 7,000,000 tons of iron ore, 7,000,000 
tons of coal , 2,000,000 tons of coke, 1,000,000 tons of 
heavy manufactured products, and 1, 500,000 tons of 
lumber and general merchandise. This gives a grand 
total of 18,500,000 tons, and from this we can safely 
base an estimate on 13, 000,000 tons as the probable an­
nual tonnage over the cheaper water route immedi­
ately after its completion. The present cost of ore 
from Lake Superior to Pittsburg is $1.95 per ton, of 
which 80 cents is for the lake shipment of 761 miles 
and $1. 15 for the railroad shipment of 128 miles. The 
rate per ton on the old canal which connected Lake 
Erie with Pittsburg over the same route which the 
ship canal will traverse was 13 cents, and added to this 
were lockage charges of 38 cents per ton. Were the 
old rates to be revived on the new canal a saving of 77 
cents per ton on iron ore would be made. In the same 
lIlanner the tariff on coal may be reduced from the 
present rate of $1.05 to 33 cents, a saving of 72 cents 
per ton. Thus Pittsburg coal can be delivered at 
Chicago for $1.67 per ton, at Duluth for $1,50, at 
New York for $1. 75, and at Montreal for $1. 60, at cor­
responding reductions for all pomts reached by the 
lake connections. 

Let us apply these economies to the traffic of the 
section in question as it exists to-day. Omitting, too, 
the inevitable increase of traffic resulting from the 
radical reduction of rates, we still have an annual sav­
ing of $4,496,082 on iron ores shipped into the Pitts­
burg district and also a saving of $4,868,561 on the re­
turn cargoes of coal, and of $1,414, 044 on those of coke, 
or a total reduction in the cost of iron ore, coal, a�d 
coke of $10, 778,687. The resultant economy from the 
construction of the canal in the six great lake ports 
would be $11 , 852,876 for coal. The canal district would 
save $4,496,082 for iron ore and t be lake district $1,414, -
044 for coke. Thus the annual economy resulting from 
the construction of this commercial highway would be 
more than one-half the estimated cost of the work were 
we to take into consideration but these three leading 
commercial products. 

The above figures are specific ones. To a great ex­
tent the whole shipping interests of the Great Lakes, 
and those of the Ohio and trib utary streams, would 
be benefited by the opening of this internal water-

J tieutifit !meritlu. 
way. From the latest obtainable official figures, the 
Great Lakes are credited with au annual tonnage of 
53,424,482 tons, the Ohio River with 1 5,600,439 tons, 
and the Monongahela with 4, 275, 504 tons. To this �e 
can add 953,406 tons credited to the Allegheny River. 
This gi ves the canal direct connections with water· 
ways which carry 74,253, 881 tons of commercial pro­
ducts annually. The vastness of these figures might 
wel l  arouse one's skepticism. While it is not to be in­
ferre d that the traffic of the canal will approach any­
thing near these figures they go to show the marvelous 
extent of the water communications which the canal 
will pstablish . The length of these commercial high­
ways is many thousand miles. 

To the traffic of these waterways add the rail way 
traffic of the sections in question. The traffic of 
those roads centering in Pittshurg is not excel led 
elsewhere in the country. In spite of the fact that 
Pi.ttsburg is eminently adapted to water traffic, and 
that the city has fine water communications, yet 
its railway traffic has grown to proportions most mar­
velous. In 1895, the roads of the Pit tIS burg district 
hauled 1 , 989,236 cars of freight with a tonnage of 39, -
784,730 tons. Add to this the tonnage of the roads 
centering in the lake region at the northern terminus 
of the canal , and you will have some idea of the rail­
way tl'affic now engaged in here in this region. Add to 
this the water traffc as given above and you will have 
some idea of the universal import the construction of 
this canal bears to this country and to the world. 

The vast commercial traffic of the region to be bene­
fited by this internal improvement speaks most elo­
quently of the i ndustrial development attai ned here 
in the Ohio Valley and in the lake sections to be af­
fected by the canal. Another point which must not be 
lost sight of is the extent of population of the region in 
question. Taking the great cities to be connected by 
this ship canal and giving each a radius of sixty miles, 
which is approximately the district which centers in 
such a city, we have a population as follows : Pitts­
burg, 1,608,

'
964 ; Chicago, 1 ,565,360 ; Cincinnati. 1.168, -

308 ; St. Louis, 967, 578 ; Buffalo, 917,028 ; Cleveland, 
800, 181 ; Detroit, 662,192 ; St. Paul, 644,309: Milwaukee, 
581,713. These nille commercial centers, which will be 
connected through the Lake Erie and Ohio River Ship 
Canal, have a combined population of 8, 915, 633. But 
all these figures cannot fully convey to the mind the 
import of this new canal. 

It is but fitting that the typical city of Pittsburg 
should take the initiative step toward the construction 
of this internal waterway. Aft�r h aving been agitated 
for some years, the work was finally taken up by the 
Pittsburg Chamber of Commerce in 1894, and through 
funds raised by subscription a preliminary survey has 
already been made. The canal has also been chartered 
and its eonstruction is now assured. But private in­
stead of publ ic capital will accomplish this boon to in­
ternal commerce. 

The route to be traversed by the canal lies through 
western Pennsylvania and eastern Ohio. According 
to the most practicable proposed route, the length 
of the canal will be 122'16 miles from Pittsburg 
to Ash tabula. This route is as follows: From the 
Davis Hland Dam in Pittsburg Harbor to the slack­
water of the Beaver River, 23'26 miles ; thence up the 
Beaver and Mahoning Rivers by a slack water system 
of pools and dams 46 '26 miles to Niles ; .  thence by canal 
8'74 miles to plateau 900 feet above the tide and 200'.08 
feet above the Pittsburg Harbor ; thence 31'25 miles 
across the summit ; thence descending in a distance 
of 12'55 miles to the level of the lake, 572'86 feet above 
tide. 

The 23'26 miles of the canal which traverses the Ohio 
River has been improved by the United States govern­
ment, which leaves but 98'9 miles to be constructed. 
It must be remembered that it is proposed to carry 
on this canal lake freighters of 2,000 tons or' of even 
a greater capacity. This will necessitate a 15 or 20 foot 
channel. The thirty·th ree locks of the canal will have 
a length of 270 feet and a width of 45, and a 15 or 20 
foot channel. 

The estimated cost of this internal improvement is, 
in round numbers, $33, 000,000. Its estimated revenue 
from tolls on coal, coke, and iron it! $3, 169,049 per 
annum, and deducting from this the cost of main­
tenance and operation, there still remains a net annual 
revenue of nearly $3, 000,000. The canal will furnish 
cheaper ores and cheaper foods to the great manufac­
turing centers. To the Great Lakes it will furnish 
cheaper fuel, and as a cheaper avenue of commercial 
communications between the Great Lakes and the 
Ohio and Mississippi Rivers the canal will prove to 
be of the highest economic value. 

THE rapid rise of the land about Hudson Bay is said 
to be the most remarkable gradual upheaval of an ex­
tensive region ever known. Driftwood-covered beaches 
are now 20 to 60 or 70 feet above the water, new islands 
have appeared, and many channels and all the old 
harbors bave become too shallow for ships. At the 
present rate, the shallow bay will disappear in a few 
centuries, adding a vast area of dry land or salt marsh 
to British territory in America. 

'95 
DR. JOHN HOPKINSON. 

The scientific world has been greatly shocked by 
the tragic death of Dr.  John Hopkinson. A few days 
ago, accompanied by his son and daughter, he essayed 
the ascent of the Dent de Veisivi. The party started 
early from Arolla, and as Dr. Hopkinson was an expert 
mountaineer and as the ascent is not considered diffi­
cult, no guide was taken. When the party failed to 
return, search parties were organized and at daybreak 
the bodies of the distinguished electrician and h is  
children were discovered stil l  roped together on a 
moraine at the foot of the cliffs. At points on the as­
cent the footing is difficult, and it is surmised that one 
of the party must have sl ipped and all four fal len 
from rock to rock a distance of several h undred feet. 
Electrical engineering suffers a severe loss in the 
death of this brilliant English electrician. He com­
bined, in a rare degree, the qualities of the mathe­
matician with the skill and resources of the engineflr. 
There is scarcely a branch of electrieal work that 
does not owe something to h im, and his work was 
theoretical as well as pract.ical. His greatest inven ­
tion was an improvement on the Edison dynamo, 
which is known as the Edison-Hopkinson machine. 
In 1882 he filed h is famous three-wire patent, wh ich 
he afterward sold to the Westinghouse Company for 
nearly $100,000. 

MOUNT YILLIJrIANI ASCENDED. 

Sir William Marti n Conway, the explorer, cables 
from La Paz, Bolivia, that he has successfu lly ascended 
Mount Yllimani, or Ill imani, one of the loftiest moun­
tains of the Bolivian Andes, about twenty-five miles 
east of La Paz. Sir William says that the ascent of 
22,500 feet occupied five days. On the fourth day the 
Indian porters employed to carry the expedition's bag­
gage ran away. The party suffered great weakness 
du ring the last hour they were on the summit, but 
none of them were inj ured. Thflir experience was l ike 
that of Mr. Fitzgerald, who ascended Aconcagua. 

Sir Willialll was accompanied by the guides who as­
cended Mount St. Elias, in Alaska, with the Duke of 
Abruzzi , in 1897. 

Mount Yll imani is a serrated ridge with four princi­
pal peaks. '1'he snow part of the East Cordillera be­
gins with the gigantic mass of Mount Yllimani, and 
proceeds in a continuous line of snow-clad peaks to the 
group of Vii canota, w here it  unites with the Cordillera 
of the coast. On its north side it has glaciers abovf\ 
the height of 16, 350 feet. On it also is the Lake of 
Yllimani , 15,950 feet above the sea. 

Sir William Conway is the son of a clergyman , and 
has traveled much in E urope, Asia, the Arctic regions, 
and South America. In 1892 he explored the Hillla­
lay a Mountains, reaching an altitude of 23, 000 feet. In 
1894 he traversed the entire range of the Alps, and in 
1896 and 1897 he explored the interior of the island of 
Spitzbergen, and discovered that its central portion is  
a vast icy plateau.  He is the author of several books 
on mountaineering, and is regarded as an authority 
on the subject. 

.. f., .. 

SOAP AS A DISINFECTANT. 

The use of soaps containing a disi nfectant of some 
kind has become so general that observations on the 
practical value of such combinations cannot fail to be 
of interest. Dr. Reithoffer has recently published the 
results of some experiments carried out by him with 
various kinds of soap, having for object to determine 
their value as microbicides. He used the ordinary 
mottled soa.p, white almond soap perfumed with n i ­
trobenzine, and hard potash soap. He found that 
these soaps were very inimical to the cholera microbe, 
a 1 per cent solution killing them in a short space of 
time, while a 5 per cent solution of the potash soap 
killed them in five minutes. We are, therefore, at 
l iberty to infer that, as in washing the hands the 
strength of the soap solution is never less than 5 and 
may go as high as 45 per cent, this method of disinfect­
ing the hand.s, as well as the clothes, etc. , is fairly 
trustworthy. Much stronger solutions are required, 
however, to destroy the bacilli of typhoid, the coli­
bacillus, etc. , not less than 10 per cent being sufficient. 
N one of the soaps experimented with appeared to 
have any effect on the pyogenic microbe. The prac­
tical result of these in vestigations is that it is al ways 
preferable to use soap and water first of all, rinSing 
the hands in the disinfectant solution afterward. 
This is an important point which merits to be gen­
erally made known. -Medical Press. 

........ 
Congre .... on Public Art in nelgiuDl. 

The first International Congress on Public Art will 
meet at Brussels, September 24-28, 1898. The Belgian 
Minister says that he is instructed by the Minister of 
Foreign Affairs in Belgium to in vite the government 
of the United States to send delegates to this con­
gress. Many eminent persons have consented to act 
as preGidents and honorary members. According to 
the circular, the programme will have three divisions : 
public art from the standpoint of law and reguiations, 
from the social standpoint, and from the technical 
standpoint. 
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A NEW TIDE MOTOR. 
The main difficulty with tide lIlotors is  that at the 

ebb and the flow of the tide th ere are two points at 
which the motor is forced to stop. This defect in tide 
motors is obviated in the invention of Mr. Si las P. 
'1'omkins, of Tilly Foster, N. Y., which i'l adapted to 
give a continuous 1II0tion to the shaft irrespective of 
the period when the motor is inacti ve. The power for 
the purpose of imparting motion to the shaft during 
the period of rest is practical ly stored up by the motor 
during the period of action of the tide. A casing of 

TOMKINS' TIDE MOTOR. 

J titutifit �llltritau. 
tinuous 1lI0tion, and when the cage begins to ascend, [ luay be done u pon the dock that in any other floating 
the pin and rack engage and the weight is raised to its I structure would necessitate a visit to a drydock. 
highest position and the operation is repeated. I In docking a ship, the dock is sunk until the upper 

••• I • floor of the pontoons is well below the level of the 
ship's bottom. The ship is then floated in between the 

THE LARGEST FLOATING DOCK IN THE WORLD. walls and secured in the desired position. The pumps 
'1'he great floating dock recently constructed for the are then started, and as the buoyancy of the pontoons 

Vulcan Company, Stettin, Germany, by Messrs. Swan I increases, they lift the vessel steadily out of the 
& Hunter, of Wallsend, Newcastle-on-Tyne, surpasses water. 
in capacity the floating dock built by the same fil.m l The advantages of this form of dock are that its first 
for the Spanish government and now in operation at cost is far less than that of a first-class graving dock ; 
Havana. We illustrated the Havana dock in our is- it may be moved to any desired position when the 
sue of Octo bel' 6, 1897, and the remarkable achievement depth of water is sufficien t for its operat.ion ; it may be 
of to wing it s uccessfully across the Atlantic Ocean is built and towed many t.housand miles, as in the case of 
fresh in the public m ind. the Havana dock, to its destination, and as compared 

'1'he present dock, like its predecessor, was built with the timber docks, it is more reliable and durable. 
from the designs of Messrs. Clark & Standfield, of 
Westminster, the well known dock engineers. It has 
been constructed with special reference to the length· 
ening and re engining of two of the Atlantic liners 
of the N orih Geruian Lloyd Company . 

The principal dimensions are : Length over all, 510 
feet; extreme breadth, 110 feet 9 inches ; height from 
bottom of pontoon to top of walls, 43 feet 7 inches. 
The internal width is sufficient to allow vessels up to 
82 feet beam to be docked, and the depth o\'er the keel 
blocks is 24 feet. The maximu m lifting po wer is about 
12,000 tons. 

The dock is what ill known as the self-docking type, 
that is to say, access to all the external surfaces is pos­
sible for painting or repairs. Longitudinally it con­
sists of two side walls, between which are connected 
three pontoons, the center one being 240 feet long, and 
the two end pontoons 135 feet. The pumping and con­
trolling machinery consists of eight horizontal centri­
fugal circulating PUIllPS, placed four in each wall of 
thp- dock. These pUlll pS have large vertical shafts, 
geared by UJeans of bevel wheels and horizontal shafts 

.. " ... 

DRAUGHT ATTACHMENT FOR LOCOMOTIVES. 

Our engraving represents a new draught device for 
locomotive engines invented by Mr. Michael Kelly, o f  
Bloomington, Ill. In this arrangement fnnnels are 
mounted on the forward end of the locomotive and 
also at the rear of the driving wheels, extAnding outside 
the same so that the air will have free access to them. 
The funnels open forward and are each con nected with 
an air pipe which conducts the air into the ash pan, 
where they are connected with a T. From tbis T a 
vertical pipe extends upward and is surmounted by a 

1 

to two sets of compound engines of 125 horse power 
any approved construction is erected over the tidal each, which are placed on a deck Ileal' th� top of the 
flow, and is adapted to receive a slidable cage which I walls. There al'e four engines i n  all ,  and each of thelll 
travels in the casing and is actuated by a float which dri ves two 15-inch centrifugal pumps, the whole ma­
rises and falls with the tide. At the top of the casing I chinery bei ng capable of lifting- a ship of about 11,000 I are three chain wheels, the center one being secured to tons displacement  clear of the water in about t wo and 
a shaft from which the power is taken off. There are a half houl's. The dock is divided into 38 watertight 
two chain wheels at the bottom. This arrangement is compartments, each emptied Ot· filled by separate 
duplicated on both sides, so that there are ten chain valves. Each engine is supplied by a large, horizontal 
wheels in al l .  Over these chain wheels pass chains multitubu lar marine boiler which is placed in the 
which are engaged by pawls secured to the cage. walls in close prOXimity to it. 
The pawls are given an inclination in opposite direc- The main line of suction pipes is laid at the bottom 
tions, so that uniform motion in one direction is ,given of the pontoon walls, and runs the entire length of the 
to the shaft whether the cage ascends or descends. same. Branches are carried through the wal l s  into the 

DRAUGHT ATTACHMENT FOR LOCOMOTIVES. 

There are bars fixed across the casing which secure pontoon itself, connection being made by llIeans of series of pipes extending radially which are perforated 
pawls which engage shorter chains which pass around flexib le joints. The valves for regulating the empty- upon th eir uppel' surface so as to discharge the air 
two wheels secured to the upper and lower parts of t.he ing and filling of the dock, of which there is of course - beneath the grate. The forward section of the air sup­
cage. To the shaft of the upper cage wheel is secured a great number, due to the subdivision of the pontoon, ply pipe may be closed by a val ve or dallJper which 
a pi nion which engages a rack which is adapted to are all manipulated by means of rods and levers from may be closed when desired. When this device is i n  
move a weight which i s  secured t o  it. T h e  rack runs in central houses placed one o n  each wal l. From this po- use, the dampers o f  the ash pan are preferably closed 
a groove in a frallle which is secured to the casing in sition also the engines fOJ' driving the pUlllpS can bp and the flow of air through- them prevented, but , if 
such a manner that it slides laterally, so as to bring the started or stopped at the will of the engiueer in charge. i desired, the dalllpers may be opened, so as to ad mit an 
rack into communication with the pinion, which is ac- The whole of the controllillg geal' is so arrangpd that I additional quant ity of air. When the locolllot.h-e is run ­
cOlllpl ished b y  a p i n  which i s  a n  integral part o f  the t w o  men, one o n  each wall, can control the pll1uping ning, the air is forced through the fnnnpis a n d  d i rected 
1lI0vaQle cage. It wi l l  be seen by the nature of th� gear of the entire structure. into the firebox in a stl'ong stream, causing a rapid 
channel in whic:h the pin mns that, at the top and bot- We have referred to the Stettin dock as being a sel f- comb ustion of fuel upon the grate. The device has 
tom of the strokfl, the pill forces the rack out of engage- docking structure. It is so Dallied because of the been tested on the Chicago and Alton Railroad by Mr. 
llIent with the pinion. At the up stroke the pawls en- facility with which all parts of the structure can be H. Monkhonse, superi ntendent of mach inery. En gine 
gage the chain, causing the pin ion to revolve and, con- got at, if desired, for painting, etc. Each pontoon can No. 86, in running 5,8\i0 pas8enger mi les, used 233 tons 
sequen tly, the rack to move ulJward, carrying the in turn be detached, lifted, and hung up on the side of coal, or 25l!u- miles per ton, while engine No. 170, fit­
weight with it until it reaches the highest position walls, and while it is in this position an y part of it  ted with Mr. Kelly's de\'ice, ran 1.810 passenger miles 
shown in our Fig. 2. There is then an interval of may be examined and repairs, etc. , carried out. The with 38 tons of coal or 47!J!rr miles per ton. The same en­
tim" before the tide ebbs. The rack has been forced underneath portion of the wal ls, moreover, may bA ex- gine, in running 1, 263 freight. miles, used 68 tons of coal 
out of engagement. and the pawl on the weight catches I posed by careellin� the structure ; m fact, any work 01' 21/"'. milps per ton. The total average was 28/J"o-
the chain and by miles ppr ton for 
force of gl'avity the 3,073 III i 1 e s 
turns the shaft run. The engines 
through the me- were both in good 
diulll of the chain order. There was 
and chain wheels. a l s o  l e�s b ack 
When t.he cage pressure with the 
begins to descend, new draught me-
the pinion again chanism a n d  it 
meshes with the admitted of work-
rack, the pinion 
being t urned by 
the chains which 
are caught by the 
pawls on the fixed 
bar. This motion 
of t h e  p i n  i on 
causes the weight 
to remain station­
ary whi le the cage 
is de�cending, the 
conditi.:>n b e  i n g 
shown in our Fig. 
1. When the cage 
reaches its lowest 
point, the rack is 
disengaged, the 
w e i g h t  d r o p s  
down the same 
distance as before, 
keeping up a con-

STETTIN FLOATING DRYDOCK, CARRYING THE NORTH GERMAN LLOYD STEAMSHIP "SPREE." 

Dimensions of Dock: Length, 510 feetj extreme breadth, 110 feet 91nchesj height, 43 feet 7 Inches. Lifting power, 12,000 tons. 

ing more steam on 
a hard pull. 

••• 
IT is stated that 

Al berto Ricci, of 
Turin, has dis­
covered that hO­
lution of hydro­
gen dioxide rap­
idly disintpgrates 
hardened IIIas�es 
of cerumen ill tho 
ear. A s llla l] 
quantity of the 
liquid is poured 
in, a l l o w ed to 
remain a few mo­
ments, a nd t h e  
passage is t he n 
s y r i  n g e d  with 
water. 
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COLLAPSE OF THE WILSON LINE PIER SHED AT White, the resident engineer in charge of the work, 
NEW YORK. we were enabled to inspect tbe work and take the 

B rief reference was llIade i n  our last issue to the accompanying photograpbs of t he wreck. The plans 
re lllarkable wl'eck of a large pier shed which is in of tbe building were prepared by the engineers of the 
cou rse of erection for tbe W i lson Line of steamships in Wilson Line and were p8-�sed by t.he Dock Board, t he 
this city. Tbe shed is one of a set of five that are matter of detailed inspection during erection being 
b e i n g  c o n ­
st.ructed on the 
New York side 
of the Hudson 
Ri ver, a little 
to the north of 
the  p r e s e n t  
C h r i s t o p  her 
Street f e r r y .  
T wo of these 
a r e  f o r  t h e  
W h i t e  Star 
Line, two are 
for the Cunard 
Li ne, and the 
fifth f o r  the 
Wilson Line of 
s t e a m s h i ps. 
O n e o f  t h e  
s h eds for the 
W h i t e  Star 
Line h as been 
cOlll pleted, and 
at t h e  time 
of the accident 
t he framework 
for the Wilson 
shed a n d  for 
o n e  o f  t h e  
C u nard sheds 
w a s  partially 
erected but not 
inclosed . Both 
structul'es were 
ad \'anced to about the stage shown in the accompany­
ing i l l ustration of the C u n ard pier and bui ld ing. 

The storm which wrecked the W i lson Line building 
was in one respect the most severe on record. the ve­
locity of the wind reaching a maxim u m of 72 miles an 
hour, which lasted for fully 5 minutes. 
This has been exceeded in the h i story 
of the city, but the maximum intensity 
of the storms has never lasted for so 
long a period. A remarkable feature 
about the storm was the total absence 
of any premonitory warning further 
than a gat hering of heavy clouds in 
the southwest. The ful l  strength of 
the b last struck the bu ild i ng d i agon­
al l y ,  t.he d i recti o n  of the pier being 
ap prox imately east and west, and the 
w i lole of the iron work, including four­
teen bents, with t heir heavy transverse 
floor girders alJd roof trusses, fell over 
to the east, each oent pivoting on its 
fo un dation p late and fal l ing upon 
the ne ighboring bent to the east. 

CUNARD PIER SHED IN COURSE OF ERECTION. 
(This building, adjoining the Wilson Line Shed, survived the storm.)  

arranged between the Wilson Line and the contractors. 
The b uilding was erected upon a pi le pier, and, when 
completed , wil l  cover an area 120 feet wide by about 
730 feet lOllg'. 

Tbe structure was two stories in beight, the height 

spaced with an average distance of 227f feet between 
centers, and t ied togethel' with two l ines of horizon­
tal struts of rectangular section, one at the second 
floor level and the second line at the top of the 
post.s. 

The second floor was carried on transverse plate 
g i r d e r s 4 
feet deep, one 
at each bell t, 
the girders be­
ing riveted to 
the posts and 
the con nect ion 
being stiffeued 
by plate knee 
braces. T h e  
r o o f, w h i c h  
was of 120 feet 
span , wal> car­
ried on lattice 
trusses which 
were support­
ed at each end 
upon and riv· 
e t e d  to t b e  
p o s t s , o p e n  
l a t t i c e  knee 
braces b e i n g 
riveted at the 
connection to 
both t r u s s e s 
and posts. At 
the center of 
e a c h  m a i n  
truss was the 
framing of the 
I a n  t e r n, con­
sisting of two 
p o s t s  and a 
slllaller lattice 

truss of 35 feet span , raised 10 feet above the hips of 
the mai n roof t russes. 

The columns were tied together longitud inally by 
two lines of box struts extending between the bents. 
The upper l i ne, 10 inches in depth,  was riveted to 

t.he columns j ust below the roof 
trusses, and the lower l ine, 12 inches 
in depth , was riveted to the columnR 
at the level of the top of tbe plate 
girders that carried the second floor. 
The roof trusses were also tied to­
gether by two lines of longitudinal 
lattice trusses located at the hips of 
the trusses, that is to say, in the plane 
of the side walls of the lantern, 

The cause of the disaster is to be 

found in the extraordinary force of the 
w i n d ,  coupled with the sIIlall amount 

DETAIL VIEW SHOWING FRACTURE OF ONE OF THE POSTS IN FIER SHED. 

Now, in respect of lateral wind brac­
ing, the structure was wel l  pruvided.  
the knees uniting the floor gi rders a n d  
the roof trusses to t h e  columns and t h e  

riveti ng of t hese girders to the col u lll n �  
giving the necessary stabi l i ty ; b u t  i n  
respect o f  lateral b l'acing, especial l y  
during erection , when t h e  w i n d  w a s  
able t o  take hold of  every i ndh"id u lI l  
truss and floor girder, the w hole s t. ruc· 
ture was altogeth er deficient. The on l y 

. of longi tndin al win d- bracing throughout the structure, 
This  i n s u fficjen c�' (we had almost said entire absencfl) 
of lon gi t u d i nal wind-bracing is not peculiar to this 
pier sh ed , w h ich is  a structure of the first class, is  of the 
standard type of COlJ structiOll used in tbe large pier 
s h eds 0 f this 
p o r t ,  and is 
being built by 
the firm w h ieh 
has put u p  all  
the n o t a b 1 e 
b u i l  d i ngs of 
the kind erect­
e d  i n  N e w  
York d u r i n g  
the past few 
y e a r s .  W e  
venture to say 
that the same 
a b s e n c e o f  
I o n  g i t u dinal 
bracing will be 
foun d  to char­
a c t e r i z e  i n  
greater 01' less 
d egl'ee many of 
the pier s h l"ds, 
w a I' e iI 0 u s es, 
and trai n sh e il s  

t h roughout the  
cou ntry . 

from the first or pier floor to the second floor being 
25 feet and the height from the secl,lnd floor to the 
under side of the roof trusses being 167f feet. The 
total height from the pier to the roof of the lantern 
was 63 feet, The walls consisted of built-up col u mns, 

resistance presented by t he met a l l ic structu re itself 
to the overturning of the fou rt een ben ts t h at had 
been e l'ected was the hold i n g power of the ri vets 
awl a.ngi es by which the lon gi tudinal struts were 
riveteel to the col umns. The nature of the attacb-

By the COlU­

t es)' of C h i e f  
E ngi n eer J. A. 
Beusel, of the 
Dock B o a r d ,  
a n d  W .  S .  WRECX OF A IlEA.SHIl" PIE� SHED AT NEW YO�X Cl'rY. 

ment of t h e  
bases of the col­
u m n s to t h e  
pier was such 
that they pre­
sented very lit­
tle resistance to 
overturning. It 
c o n s i s t e d  of 
foul' 1- inch lag­
screws, wh ich 
passed through 
h o i  e s  in the 
corners of the 
base plate, and 
fastened it to 
the flooring of 
the p ier. It i� 
tru� that sOllie 
a t  t e I I I  p t t ( )  

s t i f f e n  t i l t  
structure had 
been wade Ly 
i n t r o d u c i n g  
tem porary 6 by 
6·i nch timber 
struts between 
the bents, the 
struts bedd i n g  
A gai n st chocks 
of wood spiked 
to the floor an.d 
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against the lattice work of the columns, and the 
westernmost bent was secured to the pier by two I-inch 
wire rope guys ; but, when the storm struck the build­
ing, the ropes broke and the chocks were e ither sheared 
off or the struts coi lapsed by buckling. 

When a building of this kind has been sheathed, the 
longitudinal overturning moment is that due to the 
pressure on the end of the building, and it is  resisted by 
every longitudinal riveted connection throughout the 
length of the structure. Hut, should a storm strike it 
before the sheathing is put on, the total overturning 
moment is  that due to the action of the wind on the 
total area of every post, girder, and truss i n  the naked 
structure. The overturning moment in this case is far 
greater t.han it is on the completed building, and if 
the storm be of unusual severity, the building is in  
great danger of  overturning and folding up,  as  in the 
case of the structure in question. 

A study of ,the photograph, showing the fracture of 
one of the  posts at its point of connection with the 
longitudinal waling members, shows how great was 
the wrenching effect at this point. 

The fact that the Cunard Line shed did not fall is 
due either to the fact that it is only 60 feet wide, and 
presented not much over one-half the area to the storm 
that the fallen pier d id. or that a gust of special vio­
lence struck the wrecked structure. 

The accident, as a whole, emphasizes the necessity 
for providing ample longitudinal bracing in buildings 
of this character during erection, and, indeed, in all 
skeleton structures, whether they be low trll.in or pier 
sheds or lofty office buildings. 

• • •  • 
Green Carnations. 

Mr. S. W. Williams, of East Orange, N. J. , having 
seen a quotation from The Gardener's Chronicle, re­
gard ing, the staining of carnations, undertook some ex­
periments to determine its correctness and kindly sends 
The Druggist's Circular the follo\ving report : 

" Acid wool green B will answer the purpose. If 
the stalks of white carnations are allowed to stand for 
a few hours in a solution of this dye, the color is 
readily taken i nto the circu)ation, fol lowing the vein­
ing of the petals and producing a beautiful effect. Any 
depth of color from the faintest tint to a brilliant 
green may be obtained by varying the strength of the 
solution. A comparatively strong solution usually 
bas the effect of giving a rich green border to the petals, 
with a more delicate tracing of the veining toward 
the center of the flower. Dilute solutions give a more 
natural effect. Naphthol green B acts slowly, but 
gives a very pretty tint. 

• •  There are very likely many other green dyes which 
will answer the p urpose, and perhaps better ; but the 
writer tried malachite green, direct green, and a num­
ber of others with negative results. An ' acid ' yellow 
worked with indigo carmine may be made to produce 
colors ranging through apple to the more yellow greens, 
while the sallle blue used in combination with the wool 
green should giye bluish greens. 

.. The Circular certainly did its part fully in se­
curing the statement of an expert in this line. It is 
easy to understand how his actual experiments were 
misleading. Of the many dyes tried by the'writer, but 
about one in fi,e was taken into the circulation of the 
plant. One theory to account for this is that ' basic ' 
dyes may be intercepted by tannins or other incom­
patible principles in the stalk, whereas ; acid ' colors 
may be allowed to pass on to the flower. As a number 
of • acid ' d yes fai led, however, to enter the circulation, 
the writer would seek to offer no explanation without 
further study. It  is strange also that, of several 
flowers of the same kind placed in the same solution, 
some appropriated the colo\' much b etter than others. 
One theory for th is is that a flower not fully opened 
would natural ly draw up the solution more readily 
than another which had more completely matured. 
The writer's experiments, however. have not proved 
this to be necessarily so, nearly full blown flo wers 
seeming to act about as well as any. 

.. As to the comparath'e lasting qualities of flowers 
thus treated, some seem even superior in this respect 
to those not dyed. 

. .  Crocein scarlet, in rather dilute solution, will 
readily change a white Alaska or Harrison white into 
a beautiful pine carnation, much resembling the 
• daybreak, '  the veining of tbe perianth being. how­
ever, more marked in the dyed samples. This dye will 
pass four or five joints in the stern and color the flowers 
pink within an hour, acting far more rapidly than 
most of the other colors. 

. .  Cyanole, extra, works satisfactorily where a blue 
tint is  desired. 

J cttnitftc �mtrtcan. 
and should afford a good and legitimate means of ad­
vertising. 

" An East Orange florist informed the writer that 
about seven years ago a Long Island man launched 
the green carnation on an unsuspecting public, and, 
while others were charging a dollar per hundred for 
carnations of natural color, this man was getting about 
t wo hundred per cent advance for his dyed flowers. 
When it was found how the thing was done the craze 
died out ; but as the same thing seems to have ap· 
peared again on the scene, and, considering that a 
metropolitan florist is not quite familiar with it, the 
idea will doubtless excite considerable interest on the 
part of the general public. 

"We are told that, when Nature paints, she dips her 
brush in iron, and it is said that iron in the water used 
or naturally present in the soil changes the color of one 
of the white hydrangeas. Experiments with some of 
the inorganic salts might bring out some interesting 
points. " 

• • • • • 

A NEW TESTING VALVE. 

We present herewith an engraving of a new valve 
for testing sewer pipes, which is the invention of Gott­
lob E. Loeble and Frederick Katzenberger, 45 Grand 
Street, New York city. 

Referring to our sect.ional view, in which the valve is 
shown applied to a hand hole, it will be seen that the 
valve comprises an expansion ring made of rub ber, 
mounted on an expanding block in the form of a 
frustum of a cone. The testing pipe forms the shank 
of the expanding block. This pipe com municates with 
the interior of the expanding block and extends up 
through a tube, as seen in the illustration. A valve 
controls the communication between this tube and the 
outlet pipe, which exter, ds downward +0 discharge 
water through the band hole into the out,let of the 

LOEBLE AND KATZENBERGER'S TESTING VALVE. 

trap. On the lower end of the tube is a hollow pres­
sure block engaging the upper side of the expanding 
ring. On the upper end of the tube is a nut engaging 
with a thread formed on the testing pipe and having a 
series of holes to receive a handle. The device is held 
in  position by a clamp. 

After placing the valve in the trap, by turning the 
nut, the expanding block will be drawn up to force 
the expanding ring to a tight connection with the wal l 
of the trap. By opening the valve the water test may 
be made. It is evident that this testing valve is not 
liable to break so readily as the inflated bags usually 
employed for stopping pipes. 

.. . . . .. 
Vesuvius In A ctive Eruptio ll. 

Mount Vesuvius promises a dangerous eruption. Lava 
is flowing in torrent;, frol11 seven new outlets in addi­
tion to the central crater. Prof. Tasconi, the director 
of the observatory, at first said that he did not expect 
any serious damage would be done. Later, however, 
part of the roadway from the mountain leading to tbe 
observatory and the lower station of the funicular 
rail road was destroyed by a lava stream and the obser­
vatory is considered in danger. The stream along the 
foot of Monte t:)omma burned the chestnut forests. 
l!'rom a spect.acular standpoint the eruption is finer 
than any sincEi 1872. 

• • • • • 
NegativE' Varnlsb . 

[SEPTEMBER 24, 18<)8. 
Science Notes. 

The bureau of police and health officers of Pittsburg, 
Pa. , have placed conspicuously around that city printed 
signs requesting all persons not to spit on the side­
walks or street crossings, says Municipal Engineering. 
This effort is made in the interest of public health, 
and if it does not have the desired effect, an ordinance 
will probably be passed fixing a penalty for spitting 
on the sidewalks. 

.. The first attempt at scientific forecasting of the 
weather," says E. J. Prindle, in an article on " Weather 
Forecasts " in Appleton's Popular Science Monthly, 
July, .. was the result of a storm which, during the 
Crimean war, November 14, 1854, almost destroyed the 
fleets of France and England. As a storm had raged 
several days earlier in France, Vaillant, the French 
Minister of War, directed that investigations be made 
to see if the two storms were the same, and -if the pro­
gress of the disturbances could have been foretold. It 
was demonstrated that the two were in reality one 
storm, and that its path could have been ascertained 
and the fleet forewarned in ample time to reach 
safety. " 

, 

In a recent issue of The American Journal of Science 
are given t.he results of tests of a large number of mag­
nets made of self-hardening steel, now in com mon use 
for lathe tools. The object of these tests was to 
search for a material for standard measuring magnets, 
which would be as permanent as possible, and Lave 
a small temperature and induction coefficient. '.rhe 
experiments show that comparatively short seasoned 
magnets made of this steel have decidedly smaller in­
duction coefficients than ma!tnets of the same dime,1-
sions made of tool steel ; the difference in the tempera­
ture coefficient is much less, but the advantage is sti ll 
on the side of t.hose made of self- hardening steel ; 
the temperature and induction coefficients of long mag­
nets of the two kinds of steel do not seem to be very 
different. 

Few photographers seem to be aware of the immense 
force exerted by gelatine in its contraction. The thing 
is, however, well known to collotypists, often to their 
cost. If a collotype plate be over-dried, the power of 
the gelatine, in its contraction, is so great that it tears 
away the surface of the glass itself, breaking it up in 
peculiar fern-like pattern. The snrface of the collo­
type plate is 11.1 ways ground, and it Is that which gives so 
firm a hold to the gelatine that the glass is torn away. 
It is a curious Jact in connection with the matter that 
different characters of gelatine produce a different pat­
tern fracture. A brittle kind of gelatine produces a 
different pattern from that yielded by a tough and 
horny one. This property has been taken advantage 
of, commercially, for many years past in the manufac­
ture of that kind of ornamental glass known as 
.. crystall ine glass, " so general for decorative purposes. 
-British Journal of Photography. 

The practice of Dr. Miculicz, professor of surgery at 
Breslau, is to wear gloves while performing most of his 
operations, and especially when engaged ill laparotomy • 

but if, however, the intervention is connected with re_ 
gions specially exposed to infection, he does not cover 
his ' hands, holding that gloves under such . circum­
stances could only favor contamination, by helping to 
convey noxious germs from diseased parts to those still 
remai ning healthy. Unlike some others, he makes no 
use of India rubber gloves, as he finds them embar­
rassing, but elllploys the ordinary thread article. 
which can be readily washed and sterilized under 
steam. All the assistants and attendants have also to 
wear gloves like the surgeon, but as thread gloves are, 
of course, fa.r from impermeable, the wearers are re­
quired, before putting them on, to disinfect their 
hands by means of alcohol and corrosive sublimate. 
As a rule, a single pair of gloves suffices for a short 
operation. 

.. While this question is outside tbe domain of phar­
macy, to whom will the interested citizen more natur­
ally go for information on the subject than to the 
pharmacist-the • chemist to the people ' ?

' 
A bunch 

of artificially colored natural flowers, on the druggist's 
counter, will interest many persons and possibly result 
in n umerous calls for the particular dyes that work so 
well. Anything of this kind tbat interests the public 
leads people to ask questions and to want material 
which will enable them to produce the same effects, 

Dissolve eight parts of borax and two parts of car­
bonate of soda in 160 parts of hot water, and dissolve 
in this 32 parts of bleached shellac broken up "mall. 
When this is dissolved, add one part of glycerine dis­
solyed in 160 parts of water. If any deposit forms 
after a few days, filter off. 

An extended series of observations in La Piti� Hos­
pital, Paris, has led to a practical determination as to 
the alterations, their shape and volume, which occur 
in the hearts of persons suffering from nervous affec­
tions, the results being thus briefly stated : In normal 

subjects moderate exercise does not cause any percepti­

ble changes in the heart with regard to shape, volume, 
or position ; in subjects whose nervous systems have 

undergone deterioration in consequence of hysteria, 

neurasthenia, or any reflex trouble having its point of 

departure in a special part of the organism, the heart 

grows hyperexcitable and changes in shape or position 

the moment it is called upon to do some slight extra 

work. This alteration may present itself in three 

typical ways, as follows : The whole cardlac area may 

be uniformly enlarged, or the increase may be partial 

and irregular ; or the heart may become retracted and 

diminished in volume ; finally, the organ may be dislo­

cated lateral ly, with or without changes of shape and 

volume, the displacement being directed toward the 

mesial line. or, more frequently, toward the axilla. It 

is stated that in the prosecution of these researches use 

was made of a modified form of Bianchi's phonendo­

scope, and careful tracings were also executed, showing 

the contour of the heart region before and after exer-
This varnish can be run on the plate while it is wet, 

hence the plate dries once for all.-Dun, in Photo. 
News. cise. 
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A Rema rkable Rainbow-. 

To the Editor of the SCIENTH'IC AMERICAN : 
I desire to call you r attention to a most rewarkable 

rainbo w  that I. with several others, witnessed on the 
evening of Jnly 18, at about eight o'clock. We were 
near the little tow n  of Eatonville, about thirty miles 
west of Mount Rainier, Washington, and in the timber. 
For a ShOl·t time I could dimiy discern five bows, or 
principal ly bands of red and purple, under the primary, 
making six in that group, and two of the secondary. 
Not only was the number larget· than I have ever be­
fore witnessed or heat·d of and the colors brighter, 
but all of them were almost perfect semicircles, being 
complete throughout. We had no instruments for 
measlll·ing, but a gradual decrease in width and bright­
ness, like the bands in " Newton's rings, " was quite ap-

I lapping will commence, but the laps will be unequal, 
the long legs will be in the same direction the board is 
moved. In the case of the vibradng twig 01' iEolian 
string it is only that portion of the current that is 
about to impinge or h.as impinged against the twig 
Ot· string that is caused to lap and to push t he twig or 
string until its elasticity arrests and reverses its motion. 
The moment the retrograde l IIotion com mences the long 
laps change to the opposite side and assist the elasticity 
to move the twig to and past its normal position.  I 
estimate that the vibrations of a strealll of air imping­
ing against a fixed body w ill be thirty t imes that of 
water having the same velocity, or fl·om S, 600 to 4,500 
vibrationl' pel· second ; and if the velocity of the air is 
doubled or tripled, the vibrations will be increased in 
the same ratio, making the vibrations greater than 
necessary to produce the highest note that can be made 
on any wind instrument. 

parent. H. C. TILLMAN. 
Puget Sound Unh'ersity, Tacoma, Wash. ,  August 

SO, 1898. 
. . . , .. 

Theory of the Manner I n  w-hlch the Sounds o� 
Flue Orga n Pipes and all C l a sses of Reed W i nd 
Musical Instruments a re Produced. 

To the Editor of the  SCIE NTIFIC AMERICAN : 
It is, I believe, the general i f not universal opinion 

that all sounds are prod uced by v i b.-ations which are 
con \'eved to the ear by the atmosphere. How those 
vi brations are started and kept up has not been ex­
plained to me in a satisfactory manner. 

Helmholtz. in his  work, .. Sensations of Tone, " Part 
1, Chapter 5, states t hat the stream of air in a flue organ 
pipe is di rected across the sound bole and against i ts  
sharp edge, producing sounds which may be consider· 
ed as a mixture of several in harmonic tones of nearly 
the same pi tch. When the air cham bel· of the pipe is 
brought to bear upon these tones, its resonance strength­
ens such as correspond wit.h the proper tones of that 
cham ber, and makes th em predominate over the rest. 

In Appendix 19, Part H, Chapter 6, of the sallle work, 
a different theory is propou nded by Mr. Herman Smith 
and Herr H. Schneebeli. Smith clai ms that the stream 
of air does n ot impinge against the s harp edge of the 
sound hole, that vibrations are produced by a form of 
.. aew-plastic reed, "  which is formed outside the pipe, 
and bends partly with i n  it, and that this reed acts 
similarly to the reeds of other wind instruments in  the 
fol lowing ll Ian ner : . . The �tream of ail· exhausts the 
air back of t he reed , as shown in the atom izer drawing 
up a stream of liqnid, t h u s  effecting a vacuum, alter­
nated by a pressure from the ai r rushing in, and caus­
ing a vibration of the reed . "  * This hardly seelllS 
plausible when we consider that some notes of a wind 
i nstrument require over 4, 000 vi brations per second. 
It seems impossi ble that in a b�dy as elastic as air this 
n umber of vacuums could be made and filled in a 
second, and that the openin g"  01· closing of the lateral 
holes could change the pitch of the sounds produced. 

This theOl·v of Smith's is the only one I have seen 
that atteIllpt� to explain how such vibrations are caus­
ed, b u t  this only applies to the flue pipes of an organ, 
to the flageolet, or to the fl ute. Nei ther will it explain 
how the wind causes the strings of an }Eolian harp to 
vibrate. 

Doubtless vou have often noticed that ill the time of 
a freshet, wh�n a stream has overflowed its banks, sOllie 
twi""s and bushes that are almost buried in the water 
and in  the cu rrent of the skeam are in constant vibra­
t ion .  This  vi bration is not govemed by the velocity of 
the current as much as by the length and elasticity of 
the vibrating portion ,  for different twigs exposed to 
CllITents of the same velocity may vary in the raflidity 
of their vibrations. Another peculiarity is  that the 
v ibrations are not with and against the ()Urrent, but 
t ransversely across the current. I believe that the 
�allle laws which produce vibration of a twig in a cur­
rent of water produce the vibration of the }Eolian 
str ing in a current of air. 

'I'he theory which I n o w  advance is based upon the 
supposition t hat a peculiarity that is known to exist in 
any fluid in motion will be found in any other fluid. 
The action I now refer to may easily be seen in  a thick, 
viscid liquid like tar or thick molasses. If  you let a 
thin stream of such a liquid fall on a fixed body, you 
w i l l  at once see that the lowest portion of this stream 
bends back and forth, in what I call a lapping manner. 
some four or five t.imes a second. I estimate that the 
mobility of pure water is thirty times greater than t hat 
of thick tar or molasses, that the vibrations would be 
th irty times greater, or from 120 to 1S0 times per sec­
ond and as the arc of vibration may be thirty times le�s: such vi brations would not be visible to the unaid­
ed eye. 

'1'0 return to the stream of tar, if you allow it to fall  
on a piece of board, and at the same time move the' 
board, the lower part of the stream will ce .. se lapping 
and string out to one side like a kite string. If you reo 
duce the speed of the board to a certain velocity, the 

* For a fnJler description of Mr Smith's theory, see Natnre, Vol. 8, pp. 

25. 45 ;  Vol. 9, p. 301 ; Vol. 10, pp. 161, 481 ; Vol. 11, pp. 825, 425 ;  Vol. 12, 
p. 145 ; and Vol. 18, p. 1i71. 

In the com ilIOn whistle, flue organ pipe, flageolet, 
flute, and similar instruments, it is the lapping of the 
stream of air when it strikes the outer lip of the sound 
hole that puts in  vibration the column of air within 
the pipe "I' tube and produces the sound. The l Iloving 
of the sound wave within the pi pe is goverued by the 
length of the column of air, and this movement of the 
sound wave has the same effect on the lapping of the 
stream of air as the moving of the board has on the 
lapping of the stream of viscid liquid, and shows why the 
pitch of a flue organ pipe is governed by the length of 
the column of ai l· above the sound hole, and how the 
opening and closing of the lateral holes of the flute 
make i t  possible to prod uce the chromatic scale. 

In the free and beating reed class of instruments the 
current of air is in  the same plane as the flat .or i nside 
surface of the reed. Whether t he friction of the air 
against the inside surface of the reed or that which 
impinges against the edge of the reed causes the lap­
ping or whether the two opposite currents from both 
s ides of the reed impinge against the other and cause 
a lapping is not material. I think it is one of the tll l·ee, 
or perhaps all of the three, that produces the lapping 
that causes the reed to vibrate. In the double reed 
the current of air i mpinges against the edges of the 
reed, or the friction against the inner walls of the reed 
causes·a lappinll and the reed to vibrate. 

Some writers think that the lips of the player on a horn 
act similarly to I' dou ble reed. or, in other words, form 
a double reed. There is no doubt that they do v ibrate 
with great rapidity. Regarding the lips as a double 
reed. it is the friction of the air against the lips that 
causes the stream of air to lap. which sets the column 
of air within the horn in vibration.  

E. H. HAWLEY. 
Washington, D. C. 

Armor o n  Warships. 

To the Editor of the SCIENTIFIC AMERICAN : 
I have been m uch interested in the accounts of our 

navy and its armament given in your SUPPLEMENTS. 
According to them, the Harvey at·mor has an ex­

tremely hard face, but the hardening process only 
affects the steel for an inch or two in from the surface, 
and the rest of ·. the plate has no more resisting power 
than so much tough steel. At first, when the projectiles 
struck the hardened face, their points were shattered 
and they failed to get through. This was met by pro­
tecting t h e  point of the projectile with a soft steel cap 
which kept the point from bt·eaking up, th us allowing 
it to penetrate the armor. 

Were the armor to consist of two plates of the Harvey­
ized armor, set one behind the other with an air space 
between them, would not these results follow ? 

First. -The projectile would have twice the depth of 
hat·dened steel to penetrate and a less thickness of 
armor would be required for the same resistance. 

Second.-'rhe soft cap would disappear from the pro­
jectile on its impact with the outer plate, and it would 
have to penetrate the second plate without the advant­
ages accruing from the soft cap. 

Third.-The lighten ing" of the vessel. Such a double, 
or even treble svstem would red uce the aggregate thick­
ness of armor, �nd give opportunity for a heavier arm­
ament or larger coal supply. 

The space between the layers is evidently important, 
as guarding against the possibility of the outer plates 
taking the place of the soft cap in enabling the projec­
tile to pierce the second. 

I shou ld feel obliged if you can express an opinion on 
the subject, either by letter 01· your correspondence 
colu mns. C. W. KELLOGG. 

Vi neland, N . •  T. , September 2, 1898. 
[The system of disposing the armor in two separated 

walls is nothing new, tor it· is adopted in 'such vessels as 
the " Brooklyn " and " New York, " where a projectile 
would first encounter a belt of vertical armor and then 
a wall of inclined armor, forming what is known as the 
� ' slopes " of the armored deck The theory of this 
system of distribution is correctly stated by our corre­
spondent. 

The space between belt and sloping deck is devoted 
to coal bunkers and the coal would aSRist in burstinll 
and scattering �nd checking a shell before it reached 
the deck armor.-ED.J 

Miscellaneous Notes and Receipts. 

Green patina on zinc roofs whica. lasts for years is 
produced in the following manner : Cleanse the zinc of 
all dirt and ,coat it repeated I} with a diluted sol ution 
of copper nitrate. When the whole roof has been 
thus coppered over, covel' it with a likewise diluted 
solution of carbonate of ammonia. On this coat of 
copper, patina readily forms.-Maler Zeitung. 

Highly Expansive E namels. -Mr. Saglio reports to 
the Societe d' Encouragement de 1'Ind ustrie Nationale 
the results of his researches on highly expansive enam­
els which are as follows : 1 .  That silica, kaolin, petal­
ite: and zircon impart to the enalllel infusibility and 
insolubil ity, but lessen the expansiveness. 2. That 
calcic phosphate increases the expansiveness, gives vis­
cosity to the enamel in fusion and im parts to it a cel·­
tain insolu bility. 3. That cryolite, fluorspar, and, 
above all, rutile (which seems to fix the boracic acid 
well), increase the expansiveness and the fluidity of 
the enamel.-Moniteur de la Bijouterie, etc. 

Absolute alcohol has, up to now, been produced by 
treating ordinary alcohol with calcium chloride or 
caustic lime or barium oxide, e: c. , w h ich substances 
remove the water fl·om the alcohol. These processes 
are rather tedious and also entail a considerable loss. 
As reported by the Flit·ben Zeitung, absolute alcohol 
can be obtained in a very convenient way by introd uc­
ing calcium carbide into the ordinary alcohol. The 
latter is strongly attacked by the water contained in 
the alcohol, and a('etylene is formed as long as watet· i� 
present. For the separation of the resu lting lime and 
the calcium carbide not attacked, the alcohol is su bse· 
quently evaporated. On the other hand, calcium car­
bide Illay be em ployed as a reagent, by means of which 
may be ascertained whether any more water is preSet l T  
i n  the alcohol o r  not. 

The Japanese Wood Oil-According to Emil K. 
Blul1l me, the Japanese wood oil is, both in China and 
Japan. principally obtained in large quantir ies by 
expressing the seeds of Aleurites cordata, and is util­
ized as lacquer as wel l as for i l lum inating purposes. 
Efforts were made to introduce it into Europe, and it 
might succeSSfully be employed in the manufacture of 
lacquer and oil paints. It was examined by Cloi;z 
about t wenty years ago and recently by Davies and 
Holmes. It consists of oleine (red oil) and elaeomarga­
rine (a glyceride of the acid C1 7  H,.O.). The tree yield­
ing the oil is in China called " ying tzu tung " (yi ng­
bottle), on account of the bottle-shaped fruits. Aleu­
rites cordata attains to a height of 20 to 25 feet, grows 
in rocky ground, and is chiefly fonnd in Hunan, 
Hupeh, and Szechuen. The fruit, which contains froll! 
five to seven large, poisonous seeds, from w hich the oil 
is pressed, is gathered in  August and September and 
sent to Hankow. The oil is  obtained in the following 
manner : The dried nuts are thrown into a flat dish of 
ahout two feet diameter, and roasted over direct fire. 
They are next pulverized between stones, and squeezed 
in wooden presses, whereby the oil exudes, which is  
then strained. After the n uts have been heed frolll 
the oil, they are charred in China, thereby fumishing 
a valuable soot, which is utilized i ll the manufactu .... 
of " India ink." The oil, when freshly prepared, i ,,,; 

said to be exceedingly poisonous, and is used for adu l ·  
terating the Gurj Ull balsam (from Dipterocat·pus tur­
billatus). Two sorts of wood oil, to wit, Canton oil and 
Hankow oil, are distinguished in China. 

Glacial acid produced a turbidity at 47° C. When 
5 grammes oil are mixed with 2 C. cm. sulphur chloride 
(S.Cl.) ,  to which are added 2 c. Clll . carbon d isulphide 
(CSs), the mixture congeals, after one and one-haH 
minutes, into a thick, sticky paste, at ordinary tem­
perature. This paste is not as hard as that obtained 
from castor or linseed oil. I f  4 grammes of the oil are 
heated in a capsule 7 cm. w ide, a film forms on the 
edge after 'fifteen minutes, and after two hours it is so 
thick that by reversing the capsule no oil will escape. 
The increase of weight was d uring an exposition of 
four hours-0 ·S6 per cent all hour. When heating the 
oil with argentic nitrate (AgNO.), a red-brown color 
ensued !tfter fifteen minutes. Concentrated sulphuric 
acid produced a black lump i n  the oil ,  while n itric 
acid (D = t ·4} converted lhe oil, after two minutes, into 
a firm lump, which became dark and friable after­
ward. 

If 1 gramme oil is dissolved in 5 c. cm. chloroform, 
and 5 c. cm. of a saturated solution of iod ine in ch loro­
form are added, a thick paste forms after a few min­
utes, while diligently stirri ng the m ixture. 

Analysis has furnished the following values : 
Density at 15 5° C, . ' • • • • . . . •  ' • • • • • • • • . . . • • • • • .  , . 0'8385 
Congealmg point, abont . . • • • • • • • • • • . . . . . • . . . . . . • • . •  17° C. 
Hlibl's iodine No . . . . . . . . .  . . . .  . . . . . . . . • . • • • . • • . .  165·7 
Saponification No. (mg. of KOH) . . . • . • . • • • • • • • • • . .  IM 
Hehner No. (insolnble fatty acids) . . . • • • • • • . • • • . . . . .  00'4 per cent. 
Non·saponifiable parts. . . . . . . . . . . . . . • • .  . . . . .  . . . .  , 0·44 per cent. 
Reaction of tbe specifiC temperature . . .  ' . .  . . • • • • . .  372 
Free fatty acids . , . . .  , . .  • • . . . . . . . . . . . . • • . . . . . . . . . . . .  3 84  per cpnt. 

The mixtUl·e of fatty acids showed : 
Congealing point. . . . . . . . • • • • . . .  • • • • . • • • • • • • • •  , .  . 37° C. 
Melting poInt . . • • . . . . . . .  ' . . .  . . . . . . . . . . • . • • • • . . . .  37° C. 
Blibl's iodine No. . . .  . • . • • • • . • . • . • • • . . • •  , . .  " 150·1 

-Chemiker und Techniker Zeitung. 
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A NEW LIGHT UPON THE EGYPTIANS. It is the opinion of Profs. Petrie and Bru�CA that. fatigably to win adherents to his cause, writing articles, 
BY WALTER L. BEASLEY. the CUstOill of cannibalism was brought into Egypt delivering addresses, travel ing from place to place, 

It has been supposed that embalming the dead and by the Li byan i nvaders who occupied Upper Egypt consulting officials high in authority at the European 
converting the bodies into mum mies was the earliest about 3300 B. C. (See " Eaten With Honor," by Prof. courts. . > ;  . By the provision of the Red Cro�8 
and universal mode of disposing of the dead among the W. M. F. Petrie, Contemporary Review, June, 1897. ) treaty. surgeons. lJ u rses, a l i i  bulance trams, and all 
ancient Egyptians. This long accepted theory has They habitually cut up and dismembered the bodies of hospital supplies are consi dered neut.ral, provided 
been almost conclusively overturned by the recent the dead, eating the flesh as a part of the burial cere- they display a uniforIll badge and flag, accompanied 
startling discoveries of Prof. Flinders Petrie, who has mony to increase the eaters' own intellectual powers as by their nat.ional flag. 
th rown fresh light on the methods of burial of the well as imbibing all the magical attributes of the vic- In compliment to MI'. Dunant and the S wi�s gov-
ancient Egyptians. During erll luent the protective 
the excavations conducted sign and flag agreed upon 
by him at D e s  h a s  h e h, was a red Greek cross on a 
about fifty miles south of white ground-the reverse 
Uairo, a series of old Mas- of the Swiss flag. Turkey 
taba tombs, dating back alone has objected to this. 
3, 500 years, were opened. • Her soldier!>, in their in-
On uncovering the Jid of a tense hatred of the Chriil-
number of wooden coffins, tian sYlll bol, refused to 
instead of the u sual type work under a banner wit.h 
of e m  b a 1 111 e d mummy a cross, and they were al-
being revealed, the d is- lowed to use a red cres-
sected body of a woman, cent in its place. 
c a r  e f u l l  y wrapped in Mr. Dunallt is now about 
mummy cloth and linen, seventy years of age. Hav-
was disclosed, but the flesh ing spent half his fortune 
had been entirely removed in establishing the Red 
from the bones, unmistak- Cross, and having lost the 
ably before b urial. The ot.her half i n  unfortunate 
uncovering of the m u t i- business ventures, he Ih-ed 
lated flesh-scraped remains for many years poor and 
at Deshasheh ranks among forgotten, in a plain dis-
the most astonishing arch- trict in firmary in S w itz 
alological discoveries of the erland, of which he him > 
age, and goes far toward self was the f 0 u n d e r . 
confirming the theory of N ow, however, through 
cannibalism a m  0 n g the the pensions granted hi lll 
cuJt.ured Egyptians. The by the Dowager Empress 
accompanying photograph of Russia and the Federal 
shows the dissected por. Council of Switzerland, 
tions of the body of a royal A NEWLY DISCOVERED METHOD OF DISPOSING OF THE DEAD IN ANCIENT EGYPT, and the generous gifts of 
lady -a priestess-named llloney sent him by the 
Mery, lying on top of the original coffin in which her tim consumed. It will be, howevel" for fu ture exca- citizens of Stuttgart, Germany, he is spending a peace­
body was discovered. In the coffin was found a pair of vations to throw additional light and furnish positive ful old age in comfort and plenty. 
wooden mortuary sandals and a head rest., on the sides of proof whether the removing of the flesh from the • •  � 
which were pai n ted the name and title of the deceased body prior to burial was done as a ceremonial rite or a Tile Cilinese Calendar. 

noblewoman. The head rest was used to avoid disar- cannibalistic habit, pure and simple. The accompany- The Chinese do not compute their time by centuries, 
ranging the elaborate head rlress and placed in the ing photographs were taken at the Haskell Oriental but by periods of sixty years (l uck shiapsix wood) : each 
tomb along with her sandals for the use of the de- Museum, of Chicago, by the writer, where they and year in this space of t ime has its own name, partly re­
ceased. It is made of one block of sycamore, covered other antiquitie/! have recently arrived, through pur- lating to the five elelllents adopted by the Chinese 
with a coating of stucco, grained to represent costly chase by the C hicago Society of Egyptian Research sages, viz. , wood, fire, earth, m ineral , and water, part ly 
wood. The coffin, notwithstanding its nearly 5,000 from the Egyptian Exploration Fund. Prof. James conn ected with denominations of l ive creatures, such 
years of entombment beneath the sands of the Nile, is Henry Breasted, Egyptologist of the Un iversity, con- as rat, cattle, tiger, hare, etc. From the com bination 
to-day almost in perfect preservation, though some- siders the collection by all odds the finest and most of these two factors into a double word results, at the 
what inj ured during excavation and subsequent hand- valuable which has yet reached American shores. same time, whether the year is a lucky or an un lucky 
lings. The various pieces were admirably fitted to- • ' . '  • one. If, for instance, wood and cattle meet in the 
gether, so that one sees the original almost intact. Founder of tile Ked Cross. name of a year, this signifies a good crop ; fi re an ti 
Down the middle of the lid and sides and ends are To Mr. Henri Dunant, a Swiss gentle llJan, belongs tiger prophesy a year of war. The year 1897 bore the 
inscribed petitions of magical efficacy, which secure the honor of i naugurating thi� movement, says name of dingh-dan-fire and fowl-and signifies a year 
the deceased the satisfaction of all temporal wants, es- Woman's Home Com panion. Being in Italy at the of peace. The Chinese attach gl'eat value to these 
pecially clothing, food, and drink. At the head and time of the battle of Sol lerino, June 24, 1859, he visited nallles, and al'e frequent ly  governed ill their enterprises 
left side are painted a pair of eyes, which look toward the battlefield. Appalled by the need less and terrible by the fact whether the name of the year impl ies luck 
the rising sun, and through which the deceased looked suffering, he remained many days, doing all in his or bad luck. The division of the year is a twofold one, 
out. The coffin exhibits it being divided into 12 
the form used in the old m 0 n t h  s and 24 sellJ i -
and middle empires. The months. The latter bear 
material is sycamore wood, the signs of the old Chinese 
small pieces of which are zodiac, and are called rain-
f a  s t e n  e d together by water, vernal eq uinox, pure 
means of wooden pins into light, rain for the fruit, 
suitable planks, no large morning flush of SUl1l111er, 
trees being found in Egypt. little rain y  season, seed of 
The corners are llJitered the herbs, summer solstice, 
and were fastened together commencement of the heat, 
by thorns countersunk in- great heat, sign of autumn,  
side them. The coffin was end of the h eat, white dew, 
covered with a coating of etc. Like us, the Chinese 
stucco and decorated with have four seasons (mua). 
a series of hieroglyphic in- The months ha ve alternate-
scriptions. T h e  r e was ly 29 (weak months) and 30 
found hanging'up near the days (strong months) ; fre-
coffin a decorated panel or quently leap months are 
tomb drawing, which is introd uced for the sake of 
particularly noteworthy equal ization. According to 
from the fact that it  is one the Chinese calendar, there 
of the oldest specimens of are also two ldnds of weeks, 
freehand work in exist- some of 10 days and others 
ence. The picture is done of 15 days, so that a month 
in water colors, the pig- is divided either into two .r 
ments retaining their origi- three weeks. The first days 
nal color in a remarkable of the months are designat-
manner, while the execu- ed by n umbers, but the first 
tion shows considerable day is also called that of 
skill and knowledge of EGYPTIAN ANTIQUITIES, HASKELL ORIENTAL MUSEUM, CHICAGO. the weasel and the last one 
draughtsmanship. T h  e that of return, every day of 
picture dates back from the fifth dynasty, so that we power to relieve it. During thelle t.errible days Mr. the full moon being sty leu t he <l a�' of hope. The n igh t 
are looking at the handi work of an artist who lived some Dunant >conceived the idea of a system of organized is taken at 7 hours, the day at 5. The counting of t h e  
5,000 years ago. The pict ure represents t h e  sacred bark relief whereby aid could b e  given under such circum- 12 hours, each equal t o  two o f  ours, commences a t  1 1  
and rowers o f  the dead priestess Mery. The cord from stances. Returning home, he published a little book, o'clock a t  n ight. 
which it was partly suspended from the wall of the called " Recollections of Solferino," that aroused great Frequently, however, the hOUl'S are also designated 
tomb is still attllched. Sets of alllethysts and beads I interest. H is appeal touched a responsive chord in all by animal Ilames ; thus the midnight hour is called the  
of  the fifth dynasty were also found in the coffin. In a hearts. Bemg invited to  address the  Geneva Society hour of  the rat, while the midday hour is  that of  the  
statue chamber of  an adjoining tomb was found a lime- I of  Public Utility on the subject, he  unfolded to  thellJ horse. Each hour is divided into double minutes, 
stone statue of a ruler named Nankheltka and his wife. � his plans. From that time forward he labored inde- I lbinutes, and seconds.-Staats Zeitung. 
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TIlE TRAISSIBERIAN RAILROAD. 

(Continued from first page.) 
must say that it was agreeable and even necessary 
under the circumstances. 

My object, however, is not to give incidents of travel , 
but to describe briefly the 
railroads theml>elves. espe­
cially the gigantic one that 
is now binding Europe and 
Asia together by bands of 
steel. As usual, the ubi­
quitous Yankee is in evi­
dencE', and undoubtedly 
had m uch to do with the 
introd uction of railroads 
into Russia. This helps to 
explai n the fact that many 
conveniences are found 
there which we look for in 
vain in other parts of 
Europe. But we were 
struck by one fact so de­
cidedly unlike the Ameri­
can way that we sought 
an explanation, namely, 
that the road never hits 
any e x c e p t  the large 
cities, the station being 
usually several m i les from 
the town or village whose 
name it bears. The ex­
planation is that when two 
American engineers laid 
before a former Czar care­
fully drawn plans for a rail­
road from St. Petersburg 
to Moscow, touching at in­
tervening cities, his ma­
jesty took a ruler, drew a 
straight line between the 
two capitals, saying like 
the autocrat that he was, 
.• Build it there ! " Of course 
it was done, and the example thus set was followed 
elsewhere throughout the empire. 

To understand the railway system one must first 
glance at the river system. The streams of European 
Russia mainly rise in the Valdai plateau. parts of 
which are 1, 500 feet above the sea level, whence they 
sluggishly tlow to the Arctic, Black, Baltic, or Caspian 
Sea. This immense river system, aided by canals, 
makes Russia in Europe accessi ble to St. Petersburg 
by 33,000 miles of navigable water, carrying last year 

81,000 vessels and 140,000 rafts. ImagiI,le a vast plain 
stretching for 1,800 miles from the Baltic ' Sea to the 
Ural Mountains, and for double that distauce from the 
Arctic Ocean to the Caucasus, including vast forests, 
the rich black zone of •. tschernoziolll, " then barren, 

A RAIL WAY CUT AMID THE URALS. 

treeless steppes, beyond which is the saline desert for­
merly the bed of an immense sea of which the Caspian 
and Aral are the remnants ; and it is evidently a region 
favorable to the railroads which are now being built 
over it �ll every direction, to meet the varied wants of 
1 15, 000,000 inhabi tants. 

'I'he Siberian river system, however, is different. All 
large streams, wbether rising near the Urals 01' the 
Pacific coast, flow northward to the Arctic Ocean. 
Yet here, as in Europe, there are immense plains. so 

20 1 

that the waterway from the river Ural to the mouth 
of the Lena, a distance of 6,000 miles, is interrupted by 
only two short portages. Hence this Asiatic region 
also favors easy railroad building, with the exception 
of the rugged hills and deep volcanic flssures around 

Lake Baikal, where the 
obstacles can only be over­
come at a great outlay of 
money and labor. 

From the times of Peter 
the Great to these days of 
Nicholas II. .  the great pro­
blem of Russia has been 
that of getting free access 
to the outside commercial 
world. The ports along 
the White and Arctic Seas 
are blo�ked by ice most of 
the year '; the Caspian is 
landlocked ; egress by the 
Black and Baltic can only 
be had by the friendly per­
mission of other nations. 
Hence arose an imperative 
demand for a transcon­
tinental r a i I w a y  that 
should wind over the 
steppes of Orenburg, t.he 
Ural plateaus. the plains 
of western Siberia, cl i1l1 b 
or pierce the hills below 
Lake Bai kal, cross Trans­
baikal to the valley of the 
Amur, thence down to 
V ladivostok, on the Japan 
Sea, and ultimatel y  to 
Port Arthur and the opcn 
Pacific Ocean. 

This most extraordinary 
railroad undertaking cou l d  
not all be done at once. 
Nor is it clear to every 
writer where the Tram ­

siberian Railway actually begins. In 1878 the Ural 
line was built as far as Ekatherinburg. Four years 
later Ostrovski made surveys that met governmental 
favor, outlining a road from Perm to Tobolsk and 
thence to Irkutsk, his object being to open the mining 
regions. A line was also projected from Moscow 
across the tschernoziom belt to Oufa. where our 
Russian friends drew our attention to the splendid 
lattice girder steel bridge, over the rh'er Bielaia, which 
is a subject of illustration, as a specimen of the work 

TBAInIIIIBEBIU RAILWAY-STEEL BRmGE AT OUPA, OVER THE BIELAIA RIVER. 
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being done on their Transsiberian road. They likewise 
spoke of the charming city of Ziatoost as the starting 
place for that great railway. No more loyely situation 
can be imagined than that held by this busy mart 
and manufacturing city of 40, 000 inhabitants, the last 
European station of any importance before crossing 
the boundary line into Asia. It is in the picturesque 
" alley of the river Ai, whose waters here expand in a 
In.ke. But, so far as the Siberian part of the road is 
concerned, it is proper to speak of it as starting from 
Tcheliabinsk, where are the offices and works. But, 
after all, when ultimately completed, the main tel'­
mini will be St. Petersburg and Vladivostok or Port 
Arth ur. 

The relation held to this continental enterprise by 
the  reigning Czar is interesting. While Czarovitch 
he explored· Si beria, went on to China as the guest of 
Li-Hung-Chang, and made himself master of every 
available source of information concerning the pro­
jected rai l way. The result was an imperial rescript, 
March 17, 1891, ordtlring work to be begun at several 
points simultaneously. The formal inauguration of it 
was by the Czarovitch, who wheeied away the first 
barrow load of soi l  and laid the first block of stone at 
Vladivostok. The E ill peror also made him the first 
president of the road , a relationship which the latter 
continued to hold after he became the reigning Czar. 
The actual work of constmction, however, was put  in 
the hands of a committee in June, 1893, which is a 
branch of the Department of Ways and Com munica· 
tions : having only ad ministrative power, the E m peror 
h imself retaining executive authority. 

The comm it.tee of constmction di vided the mai n  l ine 
i n to seven sections, and estimated the cost of each as 
fol lows, although subsequent modifications were made 
hoth in the sections and estimates : 

1 .  Tcheliabinsk to Ob, 1 , 328 wersts, cost 47, 000, 000 
f l l b les .  

2 .  Ob to Irkutsk, 1 , 745 wersts, cost 73,000, 000 rubles. 
3.  Irk utsk to Misovskaia, 292 wersts, cost 22,000,000 

ru bles. 
4. Misovskaia to Srjetensk, 1 ,009 wersts, cost 53, 000, ­

OJO l'U bles. 
5. Srjetensk to Khabarovsk, 2,000 wersts, cost 117, -

01 :0,0 :  0 rnbles. 
6. Khabarovsk to Grafskaia, 347 wersts, cost 18, 000, -

000 l'U bles. 
7. Grafskaia to Vladivostok, 382 wersts, cost 17, 000,000 

ru hles. 
T h u s  the total d istance between the Si berian ter­

mini would be 7, 1 1 2  wersts (4,742 miles), and the total 
est i l llated cost 347, 000, 000 rub les (about $173, 000, 000)­
although this cost wi l l  be much exceeded. At the time 
of our visit to Siberia we were inforllled that more 
than 5, 000 miles of steel rai ls had been laid, at a cost, 
of about 350, 000.000 rubles, and the close of the year 
1897 saw the road open as far as Nijni  Ud insk. Now 
Irkutsk has been reached on a tr ibn tar'y of the Yenis­
sei, the most important place in  Eastern Siberia, and 
3, 780 miles distant fl'Olll St. Petersburg. It is promised 
that by 1899 direct rai l road corllmunication will be 
open between St. Petersburg and Vladivostok, with 
the exception of ferrying across the treachero us CUl'­
I'ents of Lake Bai kal , a body of water 466 miles long 
and about 55 miles wide, supposed to be the resel'Yoir 
of n umerous snbterranean rivers. 

The ferrying w i l l  be by a steamel' of 4,000 tons, carry­
ing the trains. U i timately, this hazardous bit of navi­
gation wi l l  be obviated by the track now being laid 
around the south shore of the lake and through t ll n­
nels, one of which wi l l  be 12, 500 feet in length, The 
i m perial order is that the entil'e road shall be com­
pleted between 1902 and lIJ05. 

In 1895 the department reported as employed on the 
West, Middle, Transbai kal , and Ussuri divisions 36, -
629 navvies, 1 3, 080 carters, 5, 851 su rface �en, 4, 310 
carpenter�, 4,09G stone masons, and 2,091 riveters-62, -
000 men i n  all .  But such was the eagerness for the 
speedy completion of this undertaking that, in 
the following year, there wel'e said to be fully 200,000 
men at work. 

The portion of the road that we saw was rock bal­
lasted and equal to the best to be found 'anywhere 
in Europe ; though, from our American point of view, 
the rai ls are too light, about 75 pounds to the ya,rd, 
for the heavy traffic. Colonel Waters, of the British 
embassy, is quoted as saying, " The work done has 
been remarkably good, and in point of quality the 
line, when completed, will be equal to the Canadian 
Pacific. " On the other hand, we were told,  concern ing 
certain portions of  the road, that the ties were laid 
d irectly on the grass or sand,  and that the work is 
being pushed along too rapidly. All agree, however, 
that the road, when finished, is to be as substant ial as 
possible in every respect, and that it is to be equipped 
with every modern appliance fOI' safety, comfort, a nd 
convenience, 

Convict lahor has been used on a large scale in the 
central section of the road, the terms being that eight 
months of railroad work should offset one year's im­
prisonment :  and special offers of registration as  peas­
ants were held out as an inducement to exiles, Free 
labor was paid for usually a.t the rate of-from 50. cents 
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to $1 a day, according to skill required and the Coral KeeC Investigation. 

nature of the work to be done. Many, however, re- In order to test the values of different theories en· 
ceived less than this amount. It is not easy to estimate tertained for the origin of coral reefs, borings ha'·c 
the �reat variety and quantity of labor needed for been made in islands supposed to be situated in reo 
building this thoroughfare. For instance, the bridges gions of submergence. Reports have alread y bee. 
involve very difficuit engineering problems. They given in The Independent of those made by Prof. 
must  be protected by peculiar skill against the tre- Agassiz, at Key West, and by Prof. Sol las, off Austral ia. 
mendous ice gorges that occur at the breaking up The first proved t,he true coral rock to be com para ­
of winter. We saw retaining walls more than one tively thin ; the second was a fai lure, because of acci ­
h undred feet high, laid in cement. The deep cuts dent to the boring tool�., A committee of the Royal 
through limestone, granite, and other rocks are of Society of England is continuing the work of boring 
enormous magnitude. Au illustration is given of a in the atoll of Funafuti, one of the Ellice Islands, about 
deep cut amid the Ural Mountains. Some of the five hundred miles north of the Fijis, under the direc­
bridges are very long. That over the Volga is 4, 500 feet tion of Prof. David. This is a circular island, risi n g  
in  length, and i s  said t o  b e  the longest steel bridge i n  solitarily from a plateau 2, 000 feet deep. This boring 
the world. The river Ob is spanned by a bridge 2,500 had reached the depth of 653 feet, as reported by Prof. 
feet long, and the Yenessei by one 3,000 feet long, The Bonney, November 25 last. The material to the depth 
manner of testing these massive structures is to let four of 200 feet corresponds very well to the ordinary reef. 
or more locomotives with a loaded train of cars stand For 170 feet thickness lower do w n  the cores represent 
on a bridge for several hours, and then to run them substances produced in the vicinity of a reef. From 
back and forth a number of times at a constantly in- 370 to 643 feet the rock is more like that first passed 
(ll'easing rate of speed, till the maximulll is reached . through. Work is still being prosecuted at this locality. 
The fuel used on the engines h&.s been wood and crude Mean while, Prof. Alexander Agassiz has reached the 
petroleum. Coal has been found along the road near Fij is with all the facilities for boring, and the inten­
Pavlodai, allied to anthracite, and SOllle of the seams tion of sinking a well at Suva, presumably to confirm 
in the Selenga valley are said to be thirty feet thick, the results attained by Prof. David, Fl'orn a letter 

In December, 1896, the Cassini treaty was publ ished, dated December 15 last, published in The American 
securing the right to build a Transmanchurian branch, Journal of Science fOl' February, it appears that Pmf. 
leaving the Siberian road at Onon, enteri ng China, Agassiz has made discoveries rendering another uor­
running through Manchuria for 1,280 miles, and join- ing unnecessary. According to Darwin and Dana, it 
ing the original line at Ni kolskaia on the Ussuri sec- is impossi ble to find a better series of is la nds than the 
tion, thus shortening the route about 350 miles. The Fij is to illustrate the changes brought about by sub·  
significance of the Cassini treaty is  that it really means sidence, there having been fil'st an original volcanic 
a Russian administration of the affairs of Northern island around which a fringing coral reef grew:  next 
China, and that it will make the actual eastern ter- after sinking appeared the barr' ier reef ; then an atol l ;  
minus, not Vladivostok, but Port Arthur, This occu- and, finally, one where there i s  only a more 0 1'  less cir­
pation of Port Ar'ihur has been regarded as a Russian cular reefing. 
trick ; b ut in reality it was a cOlllmercial necessity. As After traveling some thirteen hundred miles through ­
Count Mou:'avieff claimetl last February, " It is natural out the archipelago, Prof. Agassiz has discovered that 
that Russia should wish to have an outlet for her COlll- it is a region of elevation instead of subsidence, as he 
merce on the coasts of the N O!'th Pacific." Hut he I found numerous examples of elevated reefs at various 
alded, " Any such port would be open to the ships of levels up to 800 feet. T hose are descri bed in detai l 
all the great po wers, and open to the commerce of all over about three-fourths of the archipelago. Not on l y  
the world." W e  are apt t o  forget that ' 4,OOO miles of are the reefs elevated, b u t  they have been deeply 
Russian frontier touch China, and it is ine\"itable that eroded, producing gorges, separated by sharp, serrated 
the two nations should combine for the mutual protec- ridges, thus bearing witness to the great length of ti me 
tion of that long stretch. At all  events, Russia, in that has elapsed since their elevation. The conclusion 
March, 1898, formulated its final demand for the per- is, therefore, that the corals of to-day have p layed no 
manent lease of Port Arthur and Ta lienwan, as requit- part in the shaping of the atol ls among the Fijis, nor 
ing her for her servic<'s in clearing the Japanese from can the building up of the barriers be explained by 
China, and her claim was granted. As remal'ked by submergence. The accuIllulations gathered by recent 
an English writer, " Had Port Arthur been called Fort corals can form only a crust of very moderate th ick­
Arthur, certain mistakes would have been avoided. It ness upon a base either of an eroded elevated reef 01' a 
is a military point, and is to Talienwan what any fort substructure of volcanic material. The theory of Dar­
wou ld be to a port that it covered and cornrnauded. win and Dana cannot be applicable to the islands and 
The latter is destined to be the Russian Liverpool, the atolls of the Fij i grQup ; but we must rather accept the 
terminus of a railroad costing $250,000, 000 ; and Russia views of Murray, as il lustrated in  the reports of the 
must protect such an emporium of world wide com- " Challenger " expedition, which agree essentially with 
merce. " those of Agassiz. There may, however, be no general 

Of cou l'se this transcontinental railroad will enor- theory of the formation of coral reefs of universal ap­
rnously affect the transportation of Easteru goods of plication . . With such divergent views as have been 
high value, as well as pab:sengel' travel and irIlllligra- given us by the ablest naturalists, it would seem as if 
tion. It is estimated that the revenue from duties on different regions might have been acted upon vari­
the single item of tea will be increased by 9,000,000 ously. 
rubles a year. There will be a great output of al l  

.. . �  . ..  

kinds of farlll prod uce, and we should temember that 
Russia is one of the greatest agricultural regions on the 
globe. Mining prod ucts also witl feel tire stimulus and 
have such a development as will astonish those who 
have not given the matter due attention. Our geo­
logical party were i rnpresbed by the conviction that the 
mines of Russia are but very imperfectly worked, as 
compared with those of our own country, and are cap· 
able of y ielding many fold what they now produce. 
And as to passenger rates, it is officially announc· 
ed that the time from St, Petersburg to Vladivostok 
will be less than fourteen days, and possibly as low as 
ten : and that when I!;I1 plans are worked out, the time 
from London to the Far East will not exceed eleven 
days, instead of the thirty now consumed by the trip 
yia Brindisi and the Suez Canal. A ticket by the lat­
ter route now is sold for $428 ; but by the Transsiberian 
route it will cost only $119, first class, and other classes 
lower in proportion .  Plainly this will be the great 
highway of the nations, and England herself will have 
to send her Australian mail via Moscow and Talien wan. 

The reader is referred, for more full statistics, to the 
official report on " Siberia and the Great Si bedan 
Rai lroad,"  recently published at St, Petersburg, by 
the Department of Trade and Manufacture, Ministry 
of Finance ; also to the reports of M. Chilkov, the 
Russian Minister of Communication. This latter au­
t.hodty confidently pI'edicts that, early in the twentieth 
c"mtury, the diligent " globe trotter " can girdle the 
earth froin St. Petersburg a.round to St. Petersburg 
again in thirty-three daYIl. 

• • • • •  
LA V A. streams that have flowed out of Vesuvius dur­

ing the last three years have deposited 105,000,000 cubic 
meters of lava on the sides of the mountain. A cone 
of lava 330 feet high has been formed, out of which 
fresh streams are flowing. The valleys on either side 
of the observatory peak:' have been completely filled. 

A Brazilian Indian Telephone. 

Mr. Jose Bach, in a narrative of his travels among 
the Indians of the regions of the Amazon, descrilles 
in L'I l l ustration an instrument by means of w hich 
these people communicate with each other at a dis­
tance. 

These natives live in groups of from one hundred to 
two hundred persons, and in dwellings called " maloc­
cas, " which are usually situated at a distance of half a 
mile 01' a mile apart, 

In each malocca there is an instru ment called a 
. .  call1barisa, '' which consists eS1'entially of a sort of 
wooden drum that is buried for half of its height i n  
sand mixed with fragments o f  wood, bone, and mica, 
and is .closed with a triple diaphragm of leather, wood, 
and India rubber. 

When this drum is struck with a wooden mallet, the 
sound is transmitted to a long distance, and is dis­
tinctly heard ill the other drums situated i ll the neigh­
boring maloccas. It is certain that the transmission 
of the sound takes place through the earth, since the 
blows struck are scarcely audible outside of the houses 
in which the instrumen ts are placed. 

After the attention of the neighboring maloccas has 
been attracted by a call blow, a conversation may be 
carried on between the cambarisas designated, 

According to Mr. Bach, the communication is facili­
tated by the nature of the ground, the drums doubtless 
resting upon one and the same stratum of rock, since 
transmission through ordinary al l u  vial earth could not 
be depended upon. 

We have here an i ngenious improvement upon the 
process employed by Indians for perceiving distant 
noises (such as the gallop of a horse), and w hich con­
sists, as well known , in applying the ear to the earth . 
This method was formerly much used by the peoplQ 
under consideration during the course of wars of one 
tribe with mother. 
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RAPID-FIRE GUNS AlIlD AIIIIUNITION SUPPLY IN 

THE UNITED STATES NAVY. 
In a recent article we promised to take up the ques­

tion of rapid· fire guns and ammunition supply and 
show the present status of our navy in regard to these 
most important elements of the modern warship. 

At the outset of the late war there was a mistaken 
i lllpression among foreign critics t.hat the United States 
Navy was severely handicapped by the lack of rapid­
fire guns on its warships, and it was supposed that even 
on such vessels as possessed rapid -fire batteries the ar­
rangements for the supply of ammunition were too 
faulty and slow to permit the guns being fired at their 
lIlaximum speed. N either of these assumptions was 
correct, and, indeed, so far from the navy being be­
hind hand in the development of the rapid-firing prin­
ciple, it is a fact that we were one of the first to ex­
periment in this field and were only anticipated in the 
prod uction of the 6-inch rapid-fire gun by the inability 
of our manufacturers to produce a satisfactory car­
tridge for the same. 

Our greatest advance in the matter of armor and 

J c ieutific !merican. 
all the 4 and 5-inch rapid-fire guns in our navy. Re­
garding t.hese mounts, which are illustrated on pages 
13 and 15 of the ARMY AND COAST DEFENCE SUP.PLE­
MENT, we take this opportunity of correcting an error 
in the titles of these cuts, which was occasioned by an 
ambiguity in the official publications from which the 
cuts were made. The mounts are there credited to 
Lieutenant Fletcher, whereas they were actually de­
signed by Lieutenant Dashiel l .  Lieutenant Fletcher 
has been conspicuously associated with the later devel­
opment of rapid-fire mechanism, and due reference to 
his work will  be made later in the present article. 

The first 4-inch rapid-fire guns to be built in this 
country were the Driggs-Schroeder and the Dashiell. 
As the Navy Department favored the slotted-screw 
system for its large guns, the Dashiell was adopted as 
soon as the gun passed a satisfactory t.est, which was 
in June, 1891. As far as mere rapidity of fire was con­
cerned, the results obtained with this gun were su perior 
to anything that had been accomplished abroad , as it 
was found to be capable of a sustained unaimed fire at 
the rate of 17 shots per minute. Work on the 4-inch 
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.. The recently arlopted breech-mechanism for rapid­
fire guns of 4, 5, and 6-inch cal ibers haa been put to a 
most thorough test with both good and defective am­
munition. Four-inch gun No. 11  was fired 248 times. 
The breech-mechanism was worked about 8, 000 times 
with tight-fitting cartridge cases. These cases had to 
be ham mered into the gUll, and were selected for t h e  
purpose o f  testing the extractor. There has been 1 1 1 }  
failure in the action o f  any part. A test of rap idity of 
fire was made before the Chief of Bureau and burf'l1 tl 
officers. Five rounds were fired in seventeen secolld�, 
using experimental cases. Since then on two occasions 
five rounds have been fired in fourteen seconds. On 
the second trial the gun was laid at 100 elevation and 
all five projectiles were in the air together. Simi lar 
exhaustive trials have been held with the 5 - inch rapid­
fire mechanism. Five rounds have been fired in two 
instances in twenty-four seconds and twenty-two sec­
onds respectively, without preliminary drill ."  

The 6-inch rapid-fire gun,  with cartridge case, passed 
the development stage in the winter of 1894-95, since 
which time the 6-inch rapid-fire gun has become the 

A1IIIUNITION HOISTS FOR SUPPLYING 4-INCH RAPID-FIRE GUNS ON THE 1I0NITOR " PURITAN!' 

rapid-fire guns was made when Commander Folger, 
now of the U. S. S. " New Orleans," was the Chief of 
Bureau of Ordnance. It was his ambition to make 
every gun, including the 8-inch, rapirl-fire in charac­
ter, and that he did not accomplish all of his antici­
pations in this respect is owing to the fact that the 
private manufacturers, upon whom the government 
must depend for its supply of cartridge cases, were un­
able to manufacture cases of the size called for. The 
result was that, when Commander Folger resigned 
from the bureau in the winter of 1893, the 4-inch and 
5·inch guns were the only calibers fully and satisfac­
torily developed, although the plans were already on 
foot for rapid-fire guns of calibers above the 4-inch and 
5-inch, and for the manufact.ure and development of 
smokeless pOWder-that " open sesame " of the dreams 
of the rapid-fire gun inventor. 

The early h istory of the development of the large 
caliber, rapid-fire gun in this country is also intimately 
associated with the name of Lieutenant R. B. Dashiell, 
Assistant Naval Constructor, United States Navy, who 
is the inventor of the excellent breech mechanism 
which bears his name, and of the mounts which carry 

guns was at once rushed at the Washington Navy Yard ; 
and from that time on only the rapid-fire 4-inch was 
made, the old-fashioned 4-inch at once becoming obso­
lete. In the followintz fal l  the first 5-inch rapid-fire 
Dashiell gun was fi n ished and tested. It gave results 
as much ahead of the foreign cali ber as the 4· inch had 
done. It was at once adopted , and its manufacture 
was hurried as much as pO�li<i ble in order to arm 
ships of the " Detroit " and " Cincinnati " class. The 
" Olympia, " flagship of Admiral Dewey at the battle 
of Manila, was also fitted with ten of these guns, and in 
that memorable fight there were no less than twenty 
5·inch rapid-fire guns engaged. All of our vessels of 
the new navy carrying 4 and 5�inch guns have their 
batteries of the rapid· fire type and are fully up to date 
in every feature, except that of smokeless powder, and 
this indispensable element of rapid-fire efficiency has 
now been adopted as standard and will soon be in ex­
clusive u se throughout the navy. 

As showing the excellent results obtained at an early 
day of the development of rapid-fire guns we direct at­
tention to the report of the Chief of Bureau of Ord­
nance for 1892, which says : 

standard of its cal iber, and no more guns of the ordi­
nary type are manufactured. Before the appearance 
of the 6-inch cartridge case as an article of commercial 
manufacture, Lieut. Dashiell endeavored to obtain 
rapid-fire results from a 6·i nch gu n  by using a quick­
acting mechanism with the De Bange gas check. By 
this means the gun-breech could be handled rapidly 
and considerable time saved in the service of thp gun.  
As an example of what was done w ith a gn n 80 fitted, 
attention is  drawn to the same report of the Chief of 
Bureau of Ordnance for 1892, which says, in speaking 
of the experiments made that year with smokeless 
powder, .. Besides the advantages of smokelessness and 
high velocities, the quality of leaving no dirt or fouling 
in the gun places at once the 6-inch gun with quick­
acting mechanism amollg rapid-firing guns, even if 
using the service cartridge bag and the De Bange 
check and priming for each shot. As an example, be­
fore the Howel l board, ten rounds were fired in two 
minutes and fifty-six seconds, sponging the chamber 
and wiping ou gast·checks after each round. The time 
for sponging was five seconds, for wiping out slope two 
seconds, or a loss of seven seconds due to the use of a 
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powder with a residue. There being nine intervals in 
the ten rounds, one minute and three seconds would 
have been saved had smokeless powder been used, or 
the ten shots would have been fired in one minute and 
fifty-three seconds, which is as good if not better than 
the record of any foreign 6-inch gun with projectile of 
100 pounds weight. " At the time of these tests a test 
was also made of a gun fitted with the slow-fire me­
chanism, the conditions of firing being precisely simi­
lar for each gun. The gun with the ordinary slow-fire 
service mechanism took five minutes and two seconds 
for the ten rounds. 

These experiments are of great interest in that they 
show that the ordinary delivery of a 6-inch gun was 
more than doubled by application of quick-acting me­
chanism, even without the use of smokeless powder, 
and that this result was obtained as far back as 1892. 
In 1897, five years later, the Vickers Sons & Maxim 
Company, of England, produced a gun on the same 
principle-a quick-acting mechanism with the De 
Bange gas check and no cartl'idge cases-with which 
gun they obtained a rate of fire of from seven to eight 
rounds per m inute. This shows that so far from 
our Naval Ordnance Bureau being behind in the de­
velopment of rapid-fire ordnance, it was, so far as the 
principle is concerned, five years ahead of what may be 
considered the highest development of the 6-inch gun 
in Europe. As the Vickers gun uses smokeless pow­
der, the results obtained were considerably ahead of 
those which we achieved at our proving ground in 
1892, for the reasons which we have already quoted 
from the report of that yea,·. 

The good work of Lieut. Dashiell has been supple­
mented by the excellent designs of later date by Lieut. 
F. F. Fletcher, whose rapid-fire mechanism is illustrated 
on pn ges 13 and 15 of the Coast Defence number of the 
SeIEN nFIC AMERICAN SUPPLEMENT. In this me­
chanism the breech is unlocked, withdrawn, and tra­
versed clear of the breech by a single sweep of the lever 
acting on a very compact worm and rack device. To 
the same gentieman the navy is indebted for the quick­
acting breech mechanism applied to its heavy 12 and 
13-inch guns. This is a modification of a worm and 
rack device invented by a Frenchman named Farcot 
in 1880. His invention was not successful, as it could 
never be operated by hand power, and it was the 
modification introduced by Fletcher that made it a 
success. With this device the 13-inch breech has been 
opened in 8% seconds, and the time uetween rounds 
has been reduced to 1 minute and 47 seconds. 

In connection with Dashiell's early experiments with 
a 6-inch rapid fire mechanism, it is interesting to note 
that our government has lately purchased the rights to 
use and manufacture the Vickers breech mechanism for 
$200,000. With this improvement and the use of 
smokeless po wder added, our rapid-fire guns will stand 
in the very front rank for speed and efficiency. 

In regard to the ammunition supply, there ,is liO 
question but what the United States navy ranks ahead 
of any other navy in the world in the success obtained 
in delivering ammunition to the battery, at least so 
far as the rapid-fire guns are concerned. There is, of. 
course, much yet to be desired in the delivery of am­
Illunition in turrets, but the recent invention of Lieut. 

J titutifit �mtritJu. 
Haeseler, u. s. N., and its application to the .. Texas " 

I has shown what can be done in this line ; for 
the delivery of ammunition to the " Texas " guns hu 
been increased about six times by the adoption of plans 
prepared by this officer. The delivery of rapid-fire 
ammunition to all calibers of rapid-fire guns out of 
turrets h8.ll been developed along the lines tending to 
simplicity and immunity from disaster from the 
enemy's fire, and it has now reached such a stage 
that ammunition can be delivered at the gu n as 
rapidly as the gun can fire it. As a matter of fact, the 
ammunition supply may be said to be excessive, be­
cause the maximum rapidity of aimed gun fire is at­
tained only in volleys for intervals of not greater than 
three minutes at a time ; whereas the ammunition 
hoist runs steadily as long as it is fed from the bottom. 
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and cruisers, such as the " Philadelphia " and " Balti­
more, " that were built before the era of heavy rapid­
fire weapon, and have some of them been continu­
ously in cOlll ln issioh for several years. The policy of 
the department is to replace these weapons with rapid­
firers the first time that the exigencies of the service 
permits the ships to return to the navy yards. The 6-
inch slow-firers on the " Texas " and on the three bat­
tleships of the " Indiana " type are now being replaced 
with rapid-firers, and it is probable that within the 
next twelve months the last slow-fire gun will have dis­
appeared from the United States Navy. 

• • • • • 

All the hoists are of the endless chain pattern shown 
in the accompanying illustrations of the hoists to the 
4-inch rapid-fire guns on the monitor " Puritan . "  The 
hoists consist principally of a trunk (see Figs. 2 anll 3), 
about 18 inches square for 6-inch ammunition and less 
for the smaller calibers, in which runs a pair of sprocket 
chains with cross bars between them at intervals. The 
arrangement is practically an endless ladder with 

The C u rrent Supplement. rungs about seven feet apart. The bottom of the 
trun k  opens into the magazine, and the chains travel The cu rrent SUPPLEMENT, 1186, contains a number 

over sprockets at the bottom of the hoist and at the of papers of remarkable interest. " The Congo Rail­

top j ust below the deck. The chains are driven bv an road " is an illustrated article accompanied by a map 

electric motor through a worm and worm-wheel. 
"
The which gives a detailed account of this great engi n eel·· 

ascending half of the' hoist passes in front of the m aga- ing work in the heart
" 

of Africa. " Hig? E�plosives 

zine door and here the men in the magazine tak th and Smokeless Powder, by Hudson MaXim, IS a very 

cartridge� from the racks 111 : , 1  place them, one 
e
at : 

I 
importan� pap�r by the gre�t e�plosive expert. It is a 

time, on the rungs or steps, by which they are carried �aper WhICh �dl be rea� WIth I nterest by all who are 

up to the gun. The speed of the chains varies from In any way Interested m the ordnance of both the 

one to two feet per second, and the delivery of the army and navy. The at�ention o.f our readers is call­

charges is from six to eight per minute for the larger ed �o the short notes WhICh are gIven each week and 

rapid-fire guns. In the 6-pounder hoists of the " In- WhICh are also scattered through the paper. In the 

diana, " boxes containing eleven rounds of ammunition pre�ent numbe.r there
,
�re twe�ty-s�ve� �otes on � lar�e 

have been delivered at the rate of seventeen boxes per varIety of subJects. . Bull FIghtmg IS au arbcle 11-
minute. The trunks are made of such a width that lustrated by engraVIngs made from actual photographs 

they can be traversed by a shot, and, unless the chain in the b�l�-fighting ring. " :Orinking.Water at Camp 

itself be cut, the burrs thrown up by such a shot will T.h?mas !s a report of a sa�ltary engmeer o� the c�n­
not interfere with the passage of the round of am m u- ditIon of Camp Thomas, ChIckamauga, Ga. The Slg­

nition, The upper end of the hoist is made flush w ith nificance of the Garment," by Alice C. Fletcher, is  a 

the deck and is closed with a fiush scuttle plate, thus paper read before the l�t mee�!n� of .the �s
,
��ciation for 

makinO' no obstruction whatever on the deck above. the Advancement of SCience. LIqUId AIr IS a lecture 

The tr�nk is also closed with a watertight door in the delivered b� Prof . . G. F. Barker, of the U�iversity of 

magazine (see Fig. 4). A number of pawls (A, A, PennsylvaDia. ThIS
. Jecture has

. been r?vlsed 
.by t�e 

Fig. 2) distri buted al ong the central guide plate in the auth�r. . The first lllstallment IS publIshed III tIns 

trunk prevent the ammunition from falling in case the week s Issue of the SUPPLEMENT. 

chain be shot away. 
So effective is the system that, by a judicious ar­

rangement of ammunition hoists throughout a ship, 
her whole ammunition can be delivered on deck in 
thirty minutes. It is needless to say that the battery 
could not deliver it at the enemy in thirty minutes, as 
no gun could sta.nd the ordeal of continued firing for 
this period. 

The accompanying table shows the relative number 
of 4, 5, and 6-inch rapid and slow-fire guns on the ships 
that are built or' approaching com pletion in our navy. 

The table shows we have a total of 318 rapid-fire guns 
against 68 of the slow-fire type. The 6-inch slow-firers 
are to be found tin gunboats, such as the " Yorktown," 
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RECENTLY PATENTED INVENTIONS. framing of the drlIl is a clamping device, by which the nut ROCK-BREAKER AND ORE-CRUSHER. -FRAN­
may he rendered fast with the frame, and, consequently, CIS H. COOK, Spokane, Wash. This new rock-breaker 

boiler. The engine has many novel features, which 
need to be explained at length to be clearly under­
stood. Mechanical Devices. stationary with reference to the drill spindle. Then, as the helongs to the class of machines for cnlshing ores in 

MOTOR CARRIAGE.-VWTOR ETIENNE I'RETOT. spindle turns, the drill is fl'd with mechanical regularity which an oscillating jaw is aranged opposite to the IIxed 
Paris, France, has patented a motor carriage which he by the action of the nut on the threads of the spindle. jaw, the same forming two sides of a hopper. The 
calls a fore-carriage. It is designed to be used in con· The several parts have such peculiar construction and movahle jaw is actuated by an eccentric shaft. Adjust­
nection with any ordin8Iy carriage in the same manner are so combined that the device may be manipulated able crushing rolls are also provided to rednce the rock 
as horses. It consists of a very compact motor, operated with ease and certainty. or ore to a fine stste of division. The simplicity of the 
by petroleum, and connected with the axle by an lnge- VEffiCLE-WIIEEL. _ JOSEPH BLAIS, Sherbrooke, construction permits of a ready examinetion and clean­
nious arranlt9lDent of diJIenntlcl gearing by which any Can. This invention relates to a vehicle-wheel, and has ing of the parts. 
desired speed and power may be applied. The mechan- for its object means for tightening the tires O!l the rims APPARATUS FOR MIXING TEA.-In the old form 
lem for stopping, starting, and backing is simple and of wheels. For this purpose a wheel with a double set of machine for this purpose, it has been usual to dis­
convenient. of converging spokes is employed, by a novel mechan- charge the coutents of the mixer throngh the charging 

TREAD-SANDING MACffiNE. - GEORGE A. EN- ism. The inner ends of the spokes are moved toward aperture in the side of the drum into a receptacle below. 
SIGN, Dellance, O. This invention relates to machines and from each other, thereby increasing the diameter of To cause the contents to run out entirely, the drum is 
for truing and smootl.lng the tread� of wooden vehicle the wheel at the nm. turned backward and forward several times to completely 
wheels, and it is the ohject to provide a simple and dn- AUTOMATIC FIRE-Jl;ATINGUISHER FOR PAS- empty it. Mr. C. H. BARTLETT, Bristol, England, has 
rable machine for this pUl')lO!le, which will enable the SENGER COACHES.-MA.1ILON MONROE WILLIAMS, patented a mixer in which these difficnlties are avoided, 
operator to perfectly smooth the tread of a wheel and Rico, Col. This lDvention provides a uew fire extin- and in which the teas are more thoroughly mixed. 
render its peripheral surface square to the plane of the guishing apparatus especially de�igned for UtIC on pas- The mixiug drum has a central dischar,:ce aperture and a 
wheel. It consists principally . of oppositely arranged senger coaches. It is so arranged as to automatically I chnte connected therewith. After the mixing is done, 
abrading surfaces between which the tread to be acted extingnish the fire In the heaters, blow out the light in the mixed tea is carried upward hy the rotation of the 
upon · ift adapted to pass, and a revoluhle standard for the lamps, or shut off the gas in the gas bnrners in case drum and discbarged upon the chute, through which it 
supporting and carryin� the vehicle wheel and holding I of a wreck or other accident, in order to prevent the tlows ant of the machine. 
it between the two abrading surfaces. coach from being set on fire. It includes a reservoir 

JACK.-JOBN S. SCHLOSSER, Wadsworth, TIl. This for compressed air for use in hlowing out the lights and 
jack is simple and durable in construction, easily ap. for forciug water into the fire boxes of the heaters, or 
plied, and conveniently manipulated. It· is more espe- shuts off the gas supply in case ,:cas is used for iIIuminat. 
cially designed for raising the feUy from the spoke of the ing purposes. Various means are provided for the auto­
wheel to permit the insertion of a washer on the tenon matic operation of the device in an emergency. 

Hallway Appliances. 

NUT-LOCK.-JoHN R. HORN, Camden, Ark. 'fhis 
spring nnt-Iock device is intended to automatically take 
np the slack caused by wear of the angle or fish plates 
and bolts and at the same time positively lock the nut 
and ab.olutely prevent backward rotation of the nut 
when in use, while at the same time it can be easily ap­
plied and removed. The devicQ consists of a steel bar 
or rod, having approximately the form of the numeral 
8, with Its ends both free and bent outward from the 
plane of the body portion of such device, one of the 
ends being heveled on its inner side. 

Agri c II ] t u ,·al. 
VlNE-TIUMMER.-GEORGE NO_AN JEUNE, Deer 

Wood, Minn. This new vine-trimmer is a machiue ""­
pecially designed for conveniently trimmlug strawberry 
or other vines or plants running close to the groDDd. It 
is arranged in a very simple manner to permit the user 
to conveniently move it over a field to cut up rooted as 
well as exposed vines. It compril!es a shear or blade 
having a beveled, chiseled edge ou the inclined forward 
end . The revoluble cutter is secured on one face of the 
shear or hlade, Ilnd is operated in conjunction with tho 
cutting edge at the top of the blade. Motion is traus­
mitted to it from a wheel which is adapted to travel on 
the gronnd. The cbiseled edge cuts the rooted vines, 
while the other vlues are cut hy the revolving cutter. 

of the spoke to Insnre a firm joint and to prevent the MACHINE FOR MA NUF ACTURING WELDLE8S 
wheel from rattlio,g'. It is provided with a support CHAINS.-JoSEPB MAYERS DAVIS, G1as,g'ow, Scotland. 
adapted to be clamped to the spoke of the wheel. The This invention relates to a machine for the manufacture 
support comprises a U-sbaped member formed with set. of weldless chains havinll open or unstsyed links, with 
of steps, the clamping member having a cam �urface or without thickened ends. from a har of cruciforll! sec­
aud pivot pins for engaging the steps. The jack is so tion hy a consecutive series of cold punchings and otber 
simple in construction that it is not liable to get out of operations. The bar of cruciform section is transferred 
�.,der and can be readily applied to any sized wheel for into a series of unchained Imstsyed IIDks. by being 
the pUl')lO!le mentioned. passed once through a machine actuating three sets of 

CONDENSING LOCOMOTIVE.-Two patents have 
beeu recently issued to THOMAS J. MURRAY, of Butte, 
Mont., for a compound locomotive, which cond�nses the 
exhaust steam, heats tlie feed water, and in which the fuel 
is kept dry. This locomotive is capable of making a 
very long run. owing to the economy gained in hoth 
water and fuel. The entire locomotive is housed to pre- M h ,ce l l a n eo ll s .  

HAND DRIT,L.-JAJlES MCSWEENY. Pittslleld, Mass. punches arranged to  act a t  consecutive points . . After 
This invention is an appliance for regulating the feed of the punching operation, which constitutes the initial 
drilling apparatus. and is designed especially for haud stage of the manufacture, means are provided for bring­
drills. The drlIl spindle is threaded and carries a nut pro- ing the links to a round section by stamping between 
vided with a head by which the nut may be manually dies and being compressed laterally to the deslied form 
tamed to hand feed the drill. Supported rigidly on the and dimensions. 

vent waste of heat and to protect it against snow, rain, MUTE CLA VIER.- LoUIS ILLMER, Jr. , Washington, 
and dust. The parts of the main frame which slide one D. C. 'fbi. im-ention is an improvement in mnte cla­
npon the other are providl'd with ball bearings. The

' 
viel'!' for piano practir.e for use in studying the piano. 

forward truck carries the cylinde1'8. The hoiler bas a It consists of an exercising apparatus provided with 
closed lire box, and the air for supporting the fire after keys and with a rocking sounding device having a de­
being heated is drawn through the hurning fuel by an , tent which moves into engagement with the key when 

exhaust fan in the smoke box. The exhaust steam is , the latter is depressed. Means are provided whereby if 

delivered to a surface condenser iu which it is condensed : one key is depressed too far before the previously de­

and returned to the water tanks. The feed water is pressed key is released, the first key will be held hy a 
heated to a VEry high temperature and admitted to the detent, and if a key be depressed and then released be­
boiler hy gravity after the pr<'s8ure in the heater has . fore a second key is depressed, the action will, as the 
heen equalized by the admission of steam from the I first key moves npward, strike a bell and indlcate to the 
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l,uPi! his mistake. 'l'herefore, the instrument indicates 
positively to the pupil whether the second key is de. 
pressed too fast or too slow with respect to the release 
of the first key, and enables the pupil to detenolne with 
accuracy whether the toucb is properly cultivated. 

J titntifit �Ultritan. 
�u9ine99 anil �er90naL. 

The charge fr>r insertwn under tMs head is One Dollar a 

solve witb tbe aid of heat and add one part of ninety per 
cent alcohol. 

(7496) J. B. asks:  Could you tell m e  
line for each insertion ; about e/(lht words to a line. how to make tbe cement metal sign engravers use to fill 
Advertisements must be received at publicatwn office in the letters with after tbey are cuU A. Melt togetber 
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INDEX O F  INVENTIONS 
For which Letters Patent of the 

United States were Granted 

ACCOUNT KEEPING BOOK.-THOMAS G. KNIGHT, as early as Thuroday moming to appear in the follow. in a clean iron pot 2 parts each of best aspbaltum and SEPTEMBER 13,  1898,  New York City. Tbis invention provides a new and im. ing 1veek·. issue. gutta percha; stir well together, and then add 1 part of 
proved account· keeping book designed for use as a col. gum shellac in fiue powder. It may be used hot and 
lectiou accouDt book and the like to enable the book· Marine 1ron Works. Ch,ca ... o. Catalolrue free. mixed with smalt, vermilion or other pigment, if desired. 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
LSee note at end of list about copies of these patents.) keeper to see at a glance the standing of a customer. It For logging engines. J. �;' Mundy, Newark, N. J. (7497) 'V. · D. C. asks:  Will water in consists of au account.keeping book provided with 1\ .. U. S." Metal Polish. Indianapolis. Samples free. small lakes, ponds, or large reservoirs evaporate when Abradln� material . roll of, T. E. Keavy . . . . . . . . . . . .  610,761 plurailty of leaves ruled for forming an account of a Gasoline Brazing Forge, Turner Brass Works. Chicago. b' h f t t l Aerial ship, T. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,843 

given perlod and divided into a column for names of the tbe bumidity is at a Ig per cent as as as a a ow per A
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customers and successive equal monthly divisions. sub. Yankee Notions. Waterbury Button Co" Waterb'y, Ct. cent, tbe tbermometer and wind being equal in both ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610,608 
divided for keeping account of the new business for the Handle & Spoke Mchy. Ober Latbe Co. ,Cha ... rin �'aJJs,O. instance" ? A. The teno .. humidity," as popularly used, Alarm. See Burglar alarm. 
month, tbe total balance, and for remarks, each leaf he. FERRACUTE Machine Co .• Bridgeton. N. J. Full means tbe relative humidity or degree of humidity, as �:�n:a:ll�n�:�:: tII�Wnfi��s: : : : : : : : : : : : : : :  �}g:� 
ing provided wltb transverse perforatioll" to permit a line of Presses, Dies an� otber Sheet Metal Machinery. compared with fuJI saturation of the air witb moisture, Balcony, portable. R. Babnsen . . . . . . . . . . . . . . . . . . . . . .  610.517 
portion of it to be tom out and witb apertures at each Inventions developed and perfected. Designing and and not the absolute quantity of water vapor in a cubic �:�i�f1l:[::.e�a:J;.!�l�2�: Treat : : : : : : : : : :  : : : : : : :  �tg:m 
end and with fastene", for attaching the removed portion machine work. Garvin Macbine Co .• HI Varick St . . N. Y. foot of air. When the relative bumidity is 100 per cent, �:��:l."[;��o�tis�·nfe���r���, J�iaChabiy 'uiiiiiiig: 

610.592 
to another page. 'l'be celebrated " Hornsby·Akroyd " Patent Safety Oil tbe air contains all the water vapor it can hold. · It can W. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610.765 

. OBERT . cbine Company. Fa, t of East 138th Street, New York. hung upon " line, where humidity is 100, cannot evapor· Basket for catcbin ... sewing from machines, M .  610 8M 
TABLE AND DRAPERY-HOLDER _ R S I Engine is built by the De La '

.

'ergne Refrigerating Ma· take no more, and water in ponds, etc., or in clothes Basket, folding. M. Bach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.787 

G�OUNG, Seneca .Falls, N. Y. This invent.ion re�ates '1'be best book for elect .. mans and beginners in elec. ate lit all. Under a bigh humidity, evaporation is slow; Bat�·t-:�
c
�: H.·C·IOUd::::::::: ·::.·:.·:.·::::::. :::::: 610:800 

particularly to dev,ces adapted for connectIon w,tb a tricity is .. Experimental Science," by Ge�. ;\1. Hopkins. under a low bumidity, it is rapid, other conditions being �:�t.,.�.'la:d �;:.;;,t��Pa�t�J�:!ent, E. Hummel. . . . . . 610,863 table for supporting a canopy of drapery over the same, By mail, ,4. ;\Iunn & Co. , publisbers, 361 Broadway, N. Y. equal. Every housewife knows that on some days water Bedstead, metallic, K Zambusky . . . . . . . . . . . . . . . . . . . 610,b'98 wb.i1e t�e table .is suppo.rting a .  burial casket, �nd lhe Michigan Military Academy. does not boil away out of her kettles, and on other days �r�y�\�� .r��h�\�:ie�: .�.��l.�: : : : : : : : : : :  : : : : : : : : : : : : : '.: �18:� obJect IS to prOVIde a dcnce of thlO character wblCh may Orchard Lake Michigan. it disappears rapidly. On tbe former humidity is higb, Bicycle air brake. J. H. Bowman . . . . . . . . . . . . . . . . . . . . 610,796 
be easily adjustable to hcight and also to so con8truct it Twenty.flrst year. Prepares for leading Universities. on the latter it is low and the air is dry. �i���l: ����I� ��:'Pc.1. J6�;!erlch: : : : : : : : : : : : : : : : :: �t3:W; that itE several parts are det.acbable, so that the whole Graduates are now in Harvard, Yale, Princeton, Cor. Bicycle bandle bar. H. N. Ridgway . . . . . . . . . . . . . . . . . 610.748 
device, with the table legs, may be packed in the table nell, and University of Micbig;m. New gymnasium, 

be ��;;� ,���;,,!!��� 1
S
·U

��E:::Tm, ;oS. i�:I,�!�� �i���l� �:.rJ1�:'�.Ig: r.:;[:��: : : : : : : : : : : : : : :: : : :::::.: �lg::m top. Tn brief, the invention consists in a table adapted 50 x 100 feet. Address Colonel Rogers, Supt. Bicycle support, G. Hipwood . . . . . . . . . . . . . . . . . . . . . . . .  610,536 
to support a burial casket, of a sleeve attached to the To Manufacturers.-Owning laMs and buildings wbich dynamo, and If the same circuit is used ? A. There Is �i�:

c�"e:��'i!rc�e�abli�" " " " " . . . . . . . . . . . . . . . . . . .  610,743 
back rail of the tahl� adapted to receive an adjustable are admirably adapted to manufacturing purposes situ· no difference in the windillg of a machine to UHe it as a Boat, life, F. N. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,54.7 
rod, the rod being fiattened on one side to engage a ated in the great coal, Iron, and timber belt of tbe Cen. dynllmo or as a motor. 2. Will a soft iron solid ring do �gn:�' CI�:���e.:.':l b8���L . . . . . . . . . . . . . . . . . . . . . . . . . .  610.703 fiattened portion of the sleeve. A standard is adjusta- tral Soutb. I desire immediate correspondence with for the armature ? I use cast iron fields. A. You will Bolster spring, J. �'. Bohler . . . . . . . . . . . . . . . . . . . . . . . . . 610,SH 
ble vertically with relation to the slee"e, and consists of parties owning macbinery , especial ly wood working bave about one·half as much power with cast iron as �g�e �une������."ii: 'A.·iia.i.ii';;':':: .. ..

.
.
.
.
.
. .. :: : ......

.... : �lg:� 
telescopic sectIOns and a bracket on the upper 8ection of ���ct��e;�·::�e�������I��:rr�:voo:i��et��i�o:t:S��t�:: with wrought iron. The design is made for wrought I����:: tock�B!tj;���n·&:c8. .. idyand::::::::::::::: �t8:� the standard. rrhe apparatuB may be adjusted to any to such. I also wish correspondence with those desirmg iron. Bottie, non-refillable, L. de Nucci . . . . . . . . . . . . . . . . . . . 610,874 
height. to procure valuable iron land in the same section. (7499) F. G. asks whether the direct or Bottle stopper, C. De Quillfeldt . . . . . . . . . . . . . . . . . . . . . 610.7lll 

Bottle stopper guard, J. A. Hensler . . . . . . . . . . . . . . . .  610.5.'15 
FIREPROOF PARTITION. - FRANCIS OMEIS, of Address Lock Box 204, Jonesboro, Tenn. alternati?g current should be use� in the .electric arc �g��le�,.,l:j�ue;ri'a:l �J'/0'i>fv��g

b�/ones . . . . . . . . . .  6M115 
Charleston., S. C., bas se.cured. a patent fO.r a novel fire· WHAT TO SEE IN THE MOUNTAINS ON TH>: furnace I l lustrated and described In a late ,ssue of the Brake. See Back pedaJillll brake. Bicyele air 
proof partitlOu or wall, m wb,ch the studdmg or beams Low RAT>:S. SUPPL>:">:NT. A. Eitber current may be used. brake. Car brake. Vehicle brake. Warp 
are formed of two metal plates curved and united to l'hat the mountain regions of northern New Hamp. 

7500 'V R A sa s .  1 Can .ou tell Bri�::."dr':::�lli. C. A.kers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.57� 
eacb other by rivets joining the central portion of the shIre are famous ,s ev,denced by the thousands of ( ) . • • y. . .  . � . I 

Bronze. crystal alummum, J. '1'. Cupper . . . . . . . . . . . . eIO.�!' 
convex sides. When tbis beam is used as studding. it is visitor� who annually seek the section for a season of ' 1 me. what photographers use to obtam the .h,gb I!'I?sS �����e��g:�e��Je�I��W. ... L�ii�:.��k��� .. : . .. : : : : : :  �18:M"2 
secured at tbe top and bottom by angle plates. When a 

I 
recreatIOn and rest. It matters not to wbat portIOn of wblCb some photos have? It seems to be a thm coatmg I Buffing machi.ne. T. E. Keavy . . . . . . . . . . . . . . . . . . . . . . . 610,759 

I'd . .  . b It ' t d h b b . . the mountain region you go. for you will never be dis. of somc kind tbat is put on over the pict ure tbat gives Buffing mach1l1� bulJer, shoe or other, '1' . E . so 1 partItIOn IS Ul , WIres ex en t rong DIes 10 the satisfied, as the variety and extent of scenic attractions ' ., 
I d Keavy . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.758, 61O.If!O 

central part of the studding. Upon these wires are se. . . . It the appeara Ice of glass. A. Use very clean plates an Buffing pad. '1 .  E. Keavy . ,'  . . . . . . . . . . . . . . . . . . . . . . . . . .  f!I0. , 6� . . l iS unhm,ted and your expectatIOns, no matter how urn· ratber larger than the prints to be enameled. Wipe them Burglar alarm, J. W. par .. sh . . . . . . . . . . . . . . . . . . . . . . . 610,826 cured plaster-supportmg webs of woven wue, or stamped bitious. are more than fulfilled. . . Bur�mg pulverulent fuel, apparatus for, C. A .  
sheet metal, and to tbis skeleton wall i s  applied pIaster, Several hundred square miles of mountain peaks well, rub thelll w't� talc, and remove tbe excess WIth a 

But����t��iiadciiti-e·.·.·.·.·.·:.·.·. ·.·.·.·.·.·.·:.·.· .
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wbicb is built out until it covers the edges of the stud. comprise the White Mountain region, and of the scores soft brush p?SAed I�ghtly over �be surface. In a dlSb , Button machine al�rm device, H. T. Jenkins . . . . . . 610,8I6 
ding. When a thick, bollow wall is to be built, tbe of resorts located In its midst space permits mention of half filled w,th ordmary water., 'mmerse the photographs �,'.'��:'a�'l!�����ia�h

��'��t-: ·pari:l.;ia
ii
d: : : : : : : : : : :  �1g:� 

wires are secured to the edges of the studding and a but a few of the largest. and allow tbem to soak. Th IS being done, coat one of Camphor, reflmng, W. Scbmidt. . . . . . . . . . . . . . . . . . . . .  610.6114 
plaster Bupport and plaster is applied in the same way as Many consider tbe vicinity of Dixville Notch the tbe talced plate� with enameling collodion in the g:� ��';,s,:'[,e!'t�8
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in the case of a lathed wall. 
most beautiful part of tbe . Wh,te H,lIs .. The vIew of ordmary way, agitate to cause tbc. ether to e."aporate, Canal lock, E. A. M,anny . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.54.S 
the surrounding terrItory ,s very beaut,ful, for lakes, and when tbe film has set-tbat is to say, III a few Candelabrum, H. � .  Nehr . . . . . . . . . . . . . . . . . . . . . . . . . . .  �IO.S:ll 

GRAIN· SEPARATING MACHINE.-C. E. CULVER, mountains, brooks, and ravines are everywhere around, seconds-steep tbis plate, the collorlionized surface up, g:�t:!\:'egn;'';c�:�i��'- railway.- 'j: H.' Gri .. li;.;,:,·.·.·.·. : �lg:��� 
CasMon, Wis. By means of this macbine, oats and makm� an Interestmg landscape. In the Francoma iu a second disb containing JOure water. Now take oue Car coupl!ng, R. C,- Beckett . . . . . . . . . . . . . . . . . . . . . . . . . .  610,519 
tb I· ht d d d t ted f h t region one finds many odd though beautiful attractions. f b . ' . b fi d' h d I h . d 'd Car couplmg, A. F .  Kuhlmann . . . . . . . . . . . . . . . . . . . . . .  610,S14 a er ,g see an u. are separa rom w ea There the Old Man of the Mountain stands guard over a t e  pnnts m t e rst 's an app y t e prmte s, e Car coupl!ng, A. 111. I�arue . .  : . . . . . . . . . . . . . . . . . . . . . . . . 610.7�� 

rapidly and thoroughly, and the different kind. of seed� a galaxy of wild though particularly impressive bits of to the collodion, remove the plate from the dish, keeping g:� l��g���\i�e�;,�r:-�;i(�::l�;'u'ej : : : : : : : : : : : : : : : :: 6IY:�� 
and toe dust are discharged separately. Tbe grain is nature work. There is Cannon Mountain and Eagle tbe print in its place with the finger of tbe left band, Car fender. W. T. W .. tson . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.I�9 
delivered to a revolving drum baving small pockets in ClilJg and Mt. Lafayette and Agassiz and Cleveland, and remove the air bubbles lJy lightly rubbing tbe back g:� :�e

a:rl�·�n�l':.
c�';;'�or.- iii.·ii: ·s;':'iih':.·: ::: : : : : Sl8:Mi 

its interior. As the drum slowly revolves, tbe grain is while a short way olJ is Cherry Mountain, 'i.'he Twins, of the pbotograph with tbe forefinger of the right band. Cars .. guard rail for open tramway, J. G. McLaugh· 
packed into the pockets by fiexible strips, and a rotary and the Presidential Range, while natural curiosities Care has been tlkeu beforehand to prepare some very Car��utti.i.i<·;,:,aCiline: ·ii: p: Fe·i8ter:::::: ::: : : : : :·. : alg:� 
brush brushes back the oats and dust. The grain in the hke 'l'he Basin, The Flume, Tbe Pool , and Echo I.ake pure starch paste, passed through a cloth, and some thin Cardin ... machine feeding mechanism, T. R. Mars· . 
pockets is carried upward by tbe cylinder, and the and Prolile Lake are well worth visiting. 'l'hen, of cardboards, or simply thick paper, the size of the plates car�:fi.-.i.i .. weaiher s·iriP: ... ;: ·A: 'i'oilg: : : : : : : : . : : : : :  �:8:� 
lighter materials, owing to the inclinatIon of tbe cylin. course. all who go to the mountains want to visit the sed 'fbe air bllbbles having completel disappeared Carpet fabric two ply ingrain H Hardwick 610 742 

wonderland of New England, as that famous mountain u . . . y . ' Carpet sweeper, B: Haskell . . . .  ' . . .  : . . . . . . . . . . . .  ::: :: :  610:003 der, is made to discbarge at the front wbile the grain is pass, Crawford's Notch, 's termed. Everytbing there and the perfect adherence of the pnnt ascertamed, dl'Y Carriage . cover, O. B. Fobes . . . . . . . . . . . . . . . . . . . . . . . . . .  610,&17 
deposited on an inclined table down which it rolls. The is in its primeval state. and charmIng cascades, rush. with bibulous paper, and spread over the prepared card. garrier or h'!lder

S J. Quigley . . . . . . . . . . . . . . . . . . . . . . . .  �1O.�0 
small particles and seeds and the broken grain pass in ... forest stream and gigantic mountains make It the board on paper a coating of the collodion by means of a c:�r�TN;e

s.r;�yl�
,c. ·l·o�����u·gb:.·.·.·.·.·.·.·.·.·.· .
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tbrough perforation. in the table and are delivered to Ideal place for the tourist, as well as the one seeking fiat brusb. Apply tbis sheet au the priut, pass the finger qasket.. me!aJlic. Hiser & Lupfer . . . . . . . . . . . . . . . . . . . .  �\O,5�7 
one conveyer, wbile tbe grains of wheat are delivered to rest. over it to obtain complete adhereDcc, and give it tweuty. :s:rtitai�: ;i���ie'foi-' ;':'iitii.i.g framei.- fi-om ·sheet. 6

10,800 
another conveyer. . '1'here are very many other sections of the White four hours to dry. At the expiration o(this time, cut with Cha��', �et�c��i�\�rii;;i<.·G.·W: Fox: : : : : : :  : : : : : : : . : : :  �l&:�� 

Mountains equally attractive as pleasure resorts, and at a penknife the cardboard or paper ven wItb the print, Chain. drive. F. W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,� 5J DRY· KILN. - J. GUERRERO and J. UNGEMACH, 
Buenos Ayres, Argentina, have patented a dry.ki ln, for 
quickly and thoroughly drying various suhstances. It is 
provided with inner and outer walls, and a furnace of 
novel construction for supplying the necessary heat. It 
has also au efficient system of ventilation by' wbich tbe 
moisture expelled from tbe articles being dried Is car. 
ried away. This drier can be used for many different 
purposes, but it is especially designed for tbe preparation 
of hung beef. 

Deslg lls. 

CARTON FILLER.-RoBERT J. BARKLEY, Chanute, 
Kans. The desigu consists in a filler presentlllg the 
appearance of a series of panels equally spaced from 
each otber. 'l'he panels extend transversely of two 
longitudinal members wbich are diEposed in proximity 
to each other and extend across the central portions of 
the firRt·mentioned panels, whereby narrow elpngated 
openings appear between the members extending lenlrth. 
wise between the adjacent panel •. 

NOTE.-Copies of any of these patents will be fum. 
ished by Munn & Co. for 10 cents each. Please send 
the name of tbe patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 

A POCKET BOOK FOR MECHANICAL EN' 
GINEERS. By David Allan D o w .  
W i t h  o ver 1000 i l lustrations. London, 
Bom bay and Ne w York : Lon g- i ll alls, 
G reen & C u m pany. 1898. Pp. 740. 
Price $2. 50. 

We learn from the preface tbat the preparation of the 
work has occupied the wbole of tbe author's spare time 
during the past five :years, and that he has also bad the 
services of several assistants in the calculation of the 
tables and in the preparation of tbeir illustrations, and 
we judge, from a cursory examination of the book, tbat 
the time bas been well spent. It is a mine of valuable 
information presented in a terse form, easily understood 
by engineers. There are already a large number of en· 
gineers' pocket hooks. but there always seems to be 
foom for one more, as engineering practice moves so 
rapidly. We could U(,t undertake to g,ve an ontline of 
the contents in tbe limited space at our disposal, but, in 
brief, it may be etated, it includes mathematics, calcula. 
tions and civil and mechanical engineering, with special 
at-tention to steam, pneumatic. and bydraulic engineermg. 
The book is beautifully printed and the type IS aston· 
ishin�ly clear. Illustrations are fr..ely s8attered tbrou\i:b 
the bOOk. 

any of them you will find excellent accommodations, and detach by one corner. If the plate bas been well g�:� �glfi��t�:��rg�: .f: :u�r:-��I.S.�����.r .
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for the mountain hotels are every one of them cleaned, the print will come off itself. We get in this Cigarette machine, D. J. Campbell . . . . . . . . . . . . . . . . .. 61O,� mo<le1s. mauner a very brilliaut surface, and as soild as tbat ob- Sl���e, �ie�t��c 
B, li�ep

r
e��'i,�ne�

r& Bowell . . . . . . . . . . . . . . 6l0.o"g. Beginnin� September 10 and continuing uutll about 
the Sth of October. the Boston & �1aine Railroad will !ained by use of gelatine, wbich, as it is seen, is entirely Clock. repeating. A. Bann'!tyne . . . . . . . .  , . . . . . . . . . .  · .. 610.";; 
place OIl sale at many 'of its leRding stations reduced done away with in this process. 'fhe prints are after- Cl°1p���e���.': .��. ����.�'. �.��l�� :.�� .�.���l��: .�:. �". 610.&;'l!· 
rate tickets to all paints in the mountains. '1'he choice ward mounted on thick cardboard in the usual way. It Clutch for elevators, etc .• self·locking, C. B. Cox. �10.t-' ; 
of several routes will be allowed, and for information is possible, by mixing witb the collodion some met,hyl ggra.":d��� Jl;�����a�Y.�·. �: .1

.
.S�n�.bo .
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. : .... : .....

......... : �f8;ffi; 
apply to any station ticket office. Send to the General blue. dissolved in alcobol (a few drops are suffiCient), to Collar and culJ turner and edge pOlisher, R. N .  

• 
Passenger Department, Boston & Maine Railroad, Bas· obtain moonlight effects, especially if a rather strong COII�:

r
;�d ·hame· a.i.;i'j:as·ie.i.ing · thereioi-: ·c: · ii:': 

610,65, 
ton, for the book " What to See in the Wbite Moun· negative tas been used. For sunsets, make use of an C'J:':;';ila·ior·tii-ush· iioider:W: ii:: ·s·.;ssfordji-: :·: :  r£:� tains:' alcoholic solution in coccinine. Wet gelatine prints are Concentrator, J. MaiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.764 U'- Send for new and complete catalogue of Scientific simply rolled down on cleau ferrotype plates which have 8g?l'o:�\�i�fb����ka."gd !'\��!:':t�:'�,t�}.

z
�alia.·.·. ·. �i8:M� and other Books for sale by Munn & Co., 361 Broadway been previously rubbed over with a cloth having a very Corn husker. 1. Korn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.713 New York. �'ree on application. minute quantity of beeswax rubbed over it, the beeswax gg���f�:�'I\!��c�:;·c�u�f��.f�WNoupii.i.ji.· Triii 

tllO,530 

being almost entirely removed from tbe ferrotype plates coupling. 
by means of a clean clotb. The prints will come off 

I 
g�Yfi��i�::'����;i:.�I!e.�,.,::. �:.�:�.r .. .. .. .... ..

.. .. ..
.. .. .. ..

.
. �1%.� 

readily when dry. 2. Also is there such a thing as liquid (;urt�in fixture, A. Assorat! . . . . . . . . . . . . . . .  ,' . . . . . . . . 612,7�� 
celluloid, and is it proof against beat and cold-that is, g��r��.or�.:'e

dB'�},'!,C���:;:', A. M. McQuarrIe . . . . . . .  61".'>06 

will either of them cause it to .cmc:k.? I have . taken g��l: h����;���er���, ��f�����J: �: Ii: 1��h�,:d8: �:8:�� 
your paper for four years, and thlOk It 's the best m the Dehornmg chpl.'er. J. & C. K Arms . . . . . . . . . . . . . . . . . 610,\'00 
world. A. There is a celluloid varni8h called " Roxy- B������l�'i:':;·,

Ei..IJ: ��:;1�ie: · : : : : : : : : · : : : : : : : : : : : : : : g:8:ti�� HINTS TO CORRESl'ONDEN'.rS. line Enamel," sold by dealers iu pbotograpbic mate· Door hanger. W. S. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . .. 610.5!l8 

NaJUel!O and A ddress must accompanv all letter. rials, which is practicll1y liquefied celluloid. Tempera- B�:�:��gf�:Y;:'i��j,�i-�s�:.
r
�;draulic: ·G. ·F: ·Kiti: 

610,,93 
or no attention will be pald thereto. TIlls is for am ture will bave little effect on it. ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610,7C.l 
information and not for publ,ication. Drier, V. D. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610,f,16 

R e ferenc es to former articles or answe", should (7501 )  1\1 I. M. a�k� for t he com position Drillin" mac!line. hand. B. F'. S,mith .. . . . . . . . . . . . . . . . 61O,77H 

give date of paper aud page or number of question. for blrdhme. A. Boil the middle bark of t'IC bolly, ��:e��trWs''t,¥��i�'k��·r�����., �'. ��
l
.,�e.��: . .

....
.
.
.
.
.
.. :. �18:ii!! 

Inqu i " ie" !lot answered In re",!onable !ime. should gatbered in June or July for six or eiabt bours in water I �ducatlOnal apphance. A. W. Baldwm . . . . . . . . . . . 610,577 
be repeated : correspondent8 WIll bear m mInd that . ' l"'O , ElectriC motors. a�aratus for starting and con· 
some answers require not a little research, and. I until ,t becomes tender ; then dram off the water and trolhn ... , T. W. loman . . . . . . . . .  , . . . . . . . . . . . . . . . . . �10,p� 
th�ugh .we endeavor to reply to al� ei�her by lettel place it in a pit under ground. iu layers with fern, aud �l�;�{g:�:.'}�f:��a����ilt �·R�k�.y i.: 'Cooke:: g18:M� or m thIS department. each must take bls tum surround it with stones. Leave it to ferment for two or Embroidery hoop. W. C. lIIaynard . . . . . . . . . . . . . . . . 610.1;58 BII yers wi8bmg to purchase any article not advertised . . End "ate for wagons. dumplllg, W. S. W'tter . . . . . . 610,572 in our columns will be furnished with addresses of ! tbree weeks, unti! it forms a sort of mucilage, wh,ch Engine. See Gas engine. Rotary engine. 
houses manufacturing or carryinl!' the same. 'I· must be pounded in a mortar. into a mass, and well Exercising device, W. M. Marshall . . . . . . . . . . . . . . . . .  610,716 

Special 'Vrltten I n forrnaU.o D  on matte'" of rubbed between the hands in runmng water until all Fabric. See Carpet fabric. 
personal rather tban gen�ral mterest cannot be . • . . '  Fan, ventilating. M. Holle . . . . . . . . . . . . . . . . . . . . 610,S51. 610.852 
expected without remuneration. • tbe refuse 's worked out ; then place It III an earthen ����il�':. d:;���;.�·s ])f'i,i' ... rg�ll;i';ii · stay '  wire.' ·tii 610.601 

Scienti fi c  A m e ric a n  S l l p p l e Jll ents referred vessel and leave it for four or five days to ferment and wire, S. G. & W. J .  Mooney . . . . . . . . . . . . . . . . . . . .  610,819 

BO�k"!.
ay

��� 
a
�

t
�r����y �;�I�d

c
';,�ts :e���Pt 01 purify itself. Remarks : .  Bi.rdlime may also be made �'enf�'i:'de�ee Car fender. Stirrup fender. Stove 

price. from mistletoe berries, the bark of the wayfaring tree, F'ifth wheel , I. CornwelL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61O.&lH 
IUlneral uent £Or examination should be distinctly and other vegetables by a similar process. Should any t:m��'f��!�C��';jler ·&·Nevili : : : : : : : : :  : : : : : : : : : : : :  ::: �lgJ� marked or labelee. of it stick to the band_, it may be removed by means of Fire escape, C. S. Ramos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,562 

a little oil of lemon bottoms or turpentine. Use.-To .  t::�: ����I��Jr.'1���·:·��W\�I�� . .  . '  .. : :  '. ' .'. : . :  : : '. : '  .. .. �:g:� (7494) C. S. D. u � ks (1) for a form u l A.  for rub over twigs to catcb birds or small animals. It is I �'Ireproof curtain. rollinl/, W. R. Kinnear . . . . . . . . .  610.04,3 
coating the back of a photographic dry plate to avoid 
halation. A. Powdered burnt sienna is used, mixed with 
gnm and water, See SCIENTIFIC AMERICAN SUPPLE' 
MENT, No. 1030. 2. Will this coating have to be reo 

said to be discntIent when applied externally. �i��r��or��l�'ictW�H��e�;i�:,b��.".��l: .. . ...... .  61
.
0 

.• �: ��2:�� Inshin� rod, J. W. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . t)]O.880 

TO INVENTORS. 
moved before development? (I use Eikonogen developer.) ol�l;r�pe[��'i.

ce 
o�� . �tJ�d�:�

rs
th���a��e !';�fl���}6�� If so. how ? A. Yes ;  with a tuft of cotton or sparge. for patents at home and abroad enable us to understand 

the laws and practice on both continents. and to possess (7495) S: M. R. sa y s : Please an �wer 1n:�t��� �n��\��t!�U:���?'��J''tl�rtr:d 
e
S�'::[e�

h
a."�� through mqlllry column the followmg: Formula for glue all foreilffi countries may be had on application, and per. 

or paste which win adhere firmly like the 8�eBive Bub· 

I 
sons conte.mpJatiuli . the securlng of patents. either at 

stance on envelops, at once it i� applied. A. Postllge ��i�e�.o�h���o::!i l�r:. ��v����r��n��i�i{� t�!St?::�: :::J 
stamp mucilage is said to be made as follows : GOOl dex· 1':[tI:e��e�\J�JaIilr-b�� �g[cec�'6�����ll�hXM�����: 
trine, 2 pa� waMlr, 4 paris; acetic acid, 1 part. D,s· 361. Bl'oadway. New York. 

Ii']agstaff' holder. J. Finnel!Rn . . . . . . . . . . . . . . . . . . . . . . . .  610.73!:S Flat iron beater. J. D. Sullivan . . . . . . . . . . . . . . . . . . . . .  610,1:136 Flooring and ceiling set combined, S. A. 'l'homp-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 610,568 
����

h
�r:!d agre������'� P �����ifermented . Diiik, ' M': 610,683 

L. Arllkelhm (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.691 Fruit jn.r. L. K. Hoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,&'14 Funnel .  automHtic. C. Bonafede . . . . . . . . . . . . . . . . . . .  610.521 Furnace. See Smelting furnace. 
f.���:�:: it r.e'W:rker : : : : : : : : : : : : : : : : : .  : : : : :  : : : . : : : :  �t8J¥A Game, H. G. Hellier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6\0.534 
g:��e������sc��v�. �������: : : : : : : : : : : : : : : : :  : :: m�:� 

(Continued on page S(6) 
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Ga8 burners, automatic cut·olr for. P. C .  Fol· ARMSTRONG'S No. 0 THR EADING MACH I N E  well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.623 

OItDINARY RATES. 

Inside Paare. each in8ertion. - "Ii cent8 a line 
Back Paare. each in8el'tion, - - 81 .00 a line 

H
f:fe;��t:S0::1. r=:Sed.Of .AdverliBementB, Speciat and 

\V�:c.� �r°iftie�
r
���&���rCl:bO�
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a
���e 

e
,f��. 

�i��:!�e��� �� ��
t
�a%�

e
;at�:��: 1in� �;a:!�����: 

mellt, as the letter press. Advertisements must be 
received at Publication Office as early 88 Thursllay 
morning to appear tn the tuHowillK week's iS8ue. 

W09t!u�!!I!�e�J�S 
time and mon,,!/ by ueing our 

Foot and Band Power Placnlnerg 
SEND FOR CA TALOG UE&­

A-Wood-working Machinery. B-Lathes, etc. 

Gas compre •• or. R. Wrigbt. . . . . . . . . . . . . . . . . . . . . . . . . . 610.573 
Gas engine. Kelly & Kelcb . . . . . . . . . . . . . . . . . . . . . . . . . . . 61U.6S2 
Gas

d���e��O$�ill�"&I���e���. �.���: . utll
����� . �.

y
� 610.868 

Gas generator. acetylene. M. F. McNelly . . . . . . . . . . . 61U.877 
Gas motor. Pratl. & Marengo . . . . . . . . . . . . . . . . . . . . . .. 610.869 
Gas, etc . . process of and apparatus tor making 

bydrogen. Pratl. & Marengo . . . . . . . . . . . . . . . . . . .  610.867 
Gate. See Railway cro •• ing gate. 

g:��r�tg:.
e
ls��1·�e:8· generat()r: ' "  . . . . . • • . . . . . . . . . .  610,661 

Glass blowinll ruacblne, H. C. Scbrader . . . . . . . . . . . .  610.589 
Glass cutting off or severing machiqe. H. C. 

Schrader . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.588 
Glass, machine for and method of rolling wired. 

E. Walsh, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.59� 
Glass, macblne for rolling wire. C. C. Hartung . . . . 61O.i1S6 
Grade delineator. J. Riddell . . . . . . . . . . . . . . . . . . . . . . . . . 610.747 
Gradlnll' macblne. road. J. V. Maxey . . . . . . . . . . . . . . . . 610.550 
Grate, W. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.b'74 

8�:��: �: t,'':c''l';i{iie:: :  : : : : ::: : . : : :  : : : : :: : . : :  : : : : ::: �t8:�� 
Grinding mill. J. F. Wlncb�II . . . . . . . . . . . . . . . . . . . . . . . 61C1.729 
GUIllotine for fowl •• b,and. J. H. Stevenson . . . . . . . . 610,f>!l1 
Gu�, cane, E. H. Ericson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tilO.6i5 
Gun. single trigger dolible barrel. J. D. & W. 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610,569 
Hammers, etc .. adjusting arrangement for spring 

power, P. Holmberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.745 
Hanger. See Bicycle banger. Door hanger. 

Can be attacbed to bench or po.t. 
Des1imed for threadirlJi[ the 
smaller sizet' O'f pipe, iron O'r 
brass, also bolts. Hastwo speeds, 
one tor pipe � to 1 Incb ; tbe 
otber for PI�e I� to 2 Incbe., 
inclnsive. ses the regular 
Arm.trong a justable die •. Oth­
er attractive features. Send for 
Itt�:mtfo�; lI,b�e1ir::8�r:!�f 
New York. Bridgeport. Conn. 

Water Supply ��.i::::f�7r:.�::c:.ground. ! 
CALD W ELL TAN K  AND TOWER. � CYPl'ess Tank8. Steel Towel'S. Get our lU"",tTaud Catal on tile ct. 

W. E. Caldwel l Co .. 219 E. M�t •• Lou�le , Ky. 

E. A. Bnl'are88 Co., 67 Court St.. New Haven�.qonn.. U. S. A. L. A. BOUIES, Business Manager. JlIihB- of +cash�Bundlecamen� 
: _ _  1 Box Naili7IIJ and TI'Imm(7IIJ Ma-Ch{1lt8. Dlsplall FIxt...,.", Speciat Machintrl/, p� 

Pwncltes and Dk8. Invenu.ms P ... .fecud Portable Eztm.-
8Ion BooUI8, Office na,I'7IIJ8, etc . mu •. Catalogue Free. 

SEDCA FALLS :MFG. COMP�. 
6 9 5  Water St. ,  Seneca Fal ls ,  N. Y .  

Harrow. P. A .  Scbumacber . . . . . . . . . . . . . . . . . . . . . . . . . .  610.611 
Harvester attachment, A. Davis . . . . . . . . . . . . . . . . . . .  610.525 

Sk ·  C k H��le�
a
'§'!�ac

��:� ��t:
lt
h�;.t�;.�af��'kl1·heute�: 

610.627 l.nner Odmbination Lathe hue 
SOLD EVERYWHERE. 

WIIIIa ... • Sllavlag Stick. 25 eta. 
Geauine Vaakeo SIIeYilIg SeeP. 10 eta. 
Laxury SM"lng 'ablet, 25 eta. 

Water heater. 
AMERICAN PATENTS. - AN lNTER- .Heating apparatus. hot air. H. J. Plron . . . . . . . . . .  610.689 
e.t1ng and va'uable t,ble .bowlngthe number of patent. 
���t�e��J��e

f��8e 
8
g��!r�pggw�

b
��

h
rfe�:i!��: 

31. 189t. Contained In SCIENTIFIC AMERICAN Sup­PLEMI1NT. No. I OO�. Price 10 cent.. 1'0 be bad at 
this office and frow all newsdeaJers. 

'POWER & FOOT I SHAPERS,  P L A N E R S  DRi lLS. 

.... AT H E S. �:.f�Ir.f"fl��P 2�TTfLIJ�ul�gt� 
SEBA5T1AN L AT H E  CO . 120 C U L�ERT !'>T. C I N C I NNAT I O .  

M AC H I N E  D ES I C N ,  
Mech. Drawing, Mech. and Electrical Engineering. 

Taught at Your Home for $2 �e:nth .  

���J>�li��
o
:n13X:o�ooe!�.?t�t:��� �ha::e. and 

i:ir- Write for free S . .4. Oin1Uar. 
T H E  U N ITED CORRESPONDENCE SCH OOLS, 

F.  W .  Ewald ,  Gen.  Mgr.  1 54- 1 58 Fifth Ave . ,  N. Y. 

Walwortbfs tbt 

Solid 
Bit Platt 

..- P1iu Liat on application to 
WALWORTH MFG.  CO., 20 O l iver St . ,  BOSTO N ,  MASS. 

H IGH GRADE W���G MACHINERY 

§ 
Single Machines or Com­

plete Equipments for 
Any Class of Work. 

Your Oorreaponden<le .. Soliciud. 
ar- D1ustrated Matter and Price. on 

application. - J .  A. FAY Ie. CO. 
1 0-30 John S t . ,  CINCINNATI,  O H I O  

QU E E N 'S N E W  
A U TO M AT I C  L A M P. 
Its Six Points of Superiority : 

1. It keep. In focue con.tantly. 
1: ��'ft���o':.nr����h; 
It regulate. I. 1'be full crater 
��';,"JT��egn_h�·mr.!'o';,�"fa¥ii: 
B<ljw.tments are all ,mtslde. ilr Send fm- CiTC1UaT to 

QUEEN & CO • •  Inc. 
1011 Cbestnut St .. Philadelphia 

T KANSITS AND LEVELING INSTRUMENTS. 
PLUMBERS' IRON LEVEL Wl�l':'1:!hle 

5' X Ii 
. 

il l Ii§: 
tall of 

. .  I �iping. Price e2.2Ii. Size 12 lnclL Borbookonthelevel 
C_ F .  R I C H A R DSON &. SON 

P. O. BOll: 97", ATHOL. MASS •• U. S. A. 

B A R N ES'  
New Friction Disk Drill. 

FO R LIGHT W O R K. 
HaJl th.s. G,eat Advantage.: The Ipeed CloD be instantlT cban.red from 0 to 11500 

:nihb:�J:�: -:�r::���t&eq:&l·.:.f���l� 
• m&llest or lar�8t drilla within its range-a W'ODo 
df:"rful eCODofOY in time aDd great .. viDl' in driB 
breakaae. Send for catalogue. W. F . ... J NO. BARNES CO. , 

1 999 Ruby St.,  Rockford, Ill. 

DORMAR'S 
VULCARIZERS 

are  u sed al l  over the  wor ld .  
Exclu.lve Manufacturers of Steam M a­

cblne. for Rubber Stamp.. We al.o make 
Dry Heat Vulcanize... Complete outllt. 
from $10 to $1.00). A 1\ Stamp and Stencil 
r�OI

:r�u�::g�!��·· S::�· .:::�;�� ��g _"IiIIlIII� ��I-
Die Slnklnll of all kinds. E.tabll.hed 1860. -_ ...... .......-...... 
Printing Presse!S, with complete outfits, 
from $1 to 11m. IT Send for ()ata�""". 
121 E. l::tt�·sI[:. WB.!t3�o..!.NM�?· U. s. A. 

with extra large 
Hollow Spindle. 
Why not inve8ti­

arate them ' 

COMPANY, 
Holyo1<e. Ma8s. 

tool for Eotry list 
-_ .............. A complete lI.t of all the Tool. made 

for any and every purpo.e. all fully de· 
scribed and accurately Illustrated .... 11 
be ' ound In the 189! edition of MONT­GOMERY & CO.'S 

TOOL CATALOC U E .  
It contain. 510 clo ... l y  printed paIle. 
with Index. Book I. pocket .Ize, 6j( x 
�t�::��v::

h 
;':>n���� b':f::ll

a
�� 

Heating apparatus, hot water, W. J. Miller . . . . . . . • 61U.6.% 
Hinge. gate. 11. �'. Nebr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.8211 

Hi�!�a�.[\:':..;e. �;,��·A�·If1ii:rryiiiaii:::: '::. : :  �m:�fJ 
Hoe or mattock. W. Watkin . . . . . . . . . . . . . . . . . . . . . . . . .  610.5.0 
Hook and eye. E. A. J obnson . . . . . . . . . . . . . . . . . . . . . . .. 610.710 
Hoop. See Embroidery boop . 
���:� �����.JH.

R
R;;��\�ii: : :  : : : : : . : : : ' . : : : : :  : : : :  :.: �18:?l� 

�g�:::tg: ���� r:��g.
i
W �:���l��.,.�: �:.����. :::. ��g:� 

��g: �'h��:�;���fe����:.�:.�:.����.� : : : : : : : : : :  gt8:� 
Ice creeper, J. W. Bra.yman . . . . . . . . . . . . . . . . . . . . . . . . . .  tilO.�2 
Indicator. See Speed and distance indlcator. 

Statton indicator. 
Inhaler. J. M. Munyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mO.717 
In8utating or other purposes. compositIOll con-

taining casein for electric. P. H. Hallsen . . . . . . 610.626 
Jack. See Lifting jack. 
Jar. See Fruit Jar. 
J ournal box, V. Wigeliu .. . . . . . . . . . . . . . . . . . . . . . . . . . . 610.571 
Kiln. See Malt kiln. 
Knob fa.tening. door. G. R. Moore . . . . . . . . . . . . . . . . . 610.6.11 
Leather dressin� machinery, W. S. Shaw . . . . . . . . . . 610.613 
Liftinl< jack. E. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61O.b;1 
[MUng platform. vertically. J. Doldt . . . . . . . . . . . . . . .  610.602 
Lock. See Sa.b lock . 
Lock. J. C. Coltrim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.702 
Lock. S. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61O.8Ia 
Lock mechanism, coin operated. Bodnar & Krep-

pel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.578 
Locomoti ve. C. A. Coucb . . . .  . . . . . . . . . . . . . . . . . . . . . . .  61O,8i16 
Loom for weaving looped pile fabrICS. G. H. Sar· 

gent et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.563 
Loom takeup mecbanism. J. H. Nortbrop . . . . . . . . .  610.fa6 
Looms, knife sled motion for plush or velvet. J .  

Killar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 610.711 
Lubricator, E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i10.� 
Luggage curryi.ng apparatus, N. Lernet . . . . . . . . . . . .  610,654 
Mugnetic separator. A. Monell . . . . . . . . . . . . . . . . . . . . . . 61O,76i 
Mail bag catching, receivinll and deliveriDJ( appa-

ratus. N. 'rin)l'ley . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . , 610,b72 
Mail dIstributing Indicator. P. Brandell . . . . . . . . . . . . 610.621 
Mail poucb. S. C. Heese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.7b'9 
Malt kiln. J. �'. Dornfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61O.5tIO 
�lannre gatherer and loader. J. Peterson . . . . . . . . . . 610,609 
lla.rble or other stone. machine for cutting, Haw-

ley & Clot . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.810 
Mea.uring macbine. rope. Ely y Seale Hubbard . .  610.846 
Mercerizing a.pparatu8. A. WyAer . . . . . . . . . . . . . . . . . . .  610,619 
Metal ca.k formlnJ< apparatus. J .  Harmatta . . . . . .  610.032 
Milk tester. centrifugal, Hoyt & Feldmeier . . . . . . . 610,650 
Mill. See Grinding mill. W Illd mill. 
Milling macblne tail stock. (;. L. (;robmann . . . . . . .  610.671 
MIrror. moutb and tbroat. H. Bauscb . . . . . . . . . . . . .  , 610.M8 
Mould. See '1'lIe forming mOUld. 
�g�"Jrf��:�.\'v. t�I�":nrn.���I.�����

.
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Motor. See Gas motor. 
Mower. lawn. L. H. Slagbt . . . . . . . . . . . . . . . . . . . . . . . ... . 610.694 
Mowing macblne, J. W .  Cypber . . . . . . . . . . . . . . . . . . . . . 610.671 
Nut and bolt lock. J. G. Venable . . . . . . . . . . . . . . . . . . .  610.771 
Nut lock. Holme. & Campbell . . . . . . . . . . . . . . . . . . . . . . 610.679 
Nut lock. C. E. Laraway . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 610.815 
Nut lock, W. H. Ne.bltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.87\1 
Nut lock, Pendley & F·illcber . . . . . . . . . . . . . . . . . . . . . . 610.878 
Nut lock, W. C. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tilO.838 
Oculist.' trial frame. O. '1'. May . . . . . . . . . . . . . . . . . . . . . 610.817 
Oiling nozzle clo.ure. F. P. Noera . . . . . . . . . . . . . . . . . . . 610.51>7 
Oils or fats, apparatus for treating, V. G. Hep-

burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.812 
Oven. baker'., J. M. FI.cber . . . . . . . . . . . . . . . . . . . . . . . . .  mO.648 
Overcbeck bit. W. N. Carli.le . . . . . . . . . . . . . . . . . . . . . .  tilO.641 �:�;'r ��'i���:

g
lr�wn. . . . .  . . . . . . . . . . . . . . . . . . .  610.022 
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. :: 3:8J�3 
Pbollograpb. T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . blO.�06 
Photograpblc background carrier. M. C. Harri· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6\0.808 
Pbotographlc pellicle and producing .ame. H .  

Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . 610.861 
Pipe. See Smoking pipe. Tubp.cco pipe. 
Pipe trimmer and cutter, J. L. Raney . . . . . . . . . . . . . . 610.829 
Pipe wrench. O. �'. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  61O,S;H 
Planter. J. D. Scbolleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.771 
Planter and fertilizer distributer, cotton. B. J .  

McLe.key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.718 
Planter, cbeck row. Allen & West . . . . . . . . . . . . . . . . . . 610.786 
Planter. potato. W. H. Ilannat . . . . . . . . . . . . . . . . . . . . . .  610.858 
Platform. See Lifting platform. 
Pneumatic dlspatcb tube. S. R. Gayton . . . . . . . . . . . . 610.528 
Po.t driver. R. Heaton . . . . . . . .  '.' . . . . . . . . . . . . . . . . . . . . .  1U0.81l 
Power. See Horsel>ower. 
Precious metals from their ores, extraction of. 

SuI man & Teed. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 610.616 
Press. See Baltn� press. Barrel press. 
Pulley. C. Rocholl . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  610.724 
Pulley and device for .ecurlng same to .haft •• Z . 

Auger . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . . . . . . .  610.576 
Pulpware. manufacture of. H. 1'bame . . . . . . . . . . .  , . 610.51>7 
Pump. bydraullc. C. F. Carty . . . . . . . . . . . . . . . . . . . . . . . . 610,798 
PunchIng and shearing machine, Guild & 

Bert.ch . . , . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . . . . . . . . . . .  610.584 
Puzzle map game. A. G. Jacob .. . . . . . . . . . . . . . . . . . . . . .  610.628 
Pyroxylin compound. J. H. Steven • . . . . . . . .  610,566, 610.61; 
K!fl��ii��d�'j���W.'§I�t::.���. � .�.���.I�: : : : : : : : :  : : :  tt8:i: 
Railway accidents, device for preventing, C .  

Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.828 
Railway cros.lng gate. automatic, H. Visser . . . . . .  610.837 
Railway tank feeder. J. W. Skilton . . . . . . . . . . . . . . . . .  610.772 
Railway tie, metal, G. W. Cline . . . . . . . . . . . . . . . . . . . . . 61C,b"70 
Railway tracks. apparatus for automatically re-

cording unevenness in, J. Livtschak. . . . . . . . . . . . .  610,848 
Rake. See Horse rake. 
a..sp puncblng macbine. J. Turner . . . . . . . . . . . . . . . . .  610.618 
Razor. �'. Scbllabel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610.770 
Recorder. See 1'ime recorder. 
Heel. See Fisbinlt reel. 
��l�:.����·e�ic�. �r�����lj': Gover: : : : . : : : : : : : :  : : :  �t8:� 
Rod. See F'isbing rod. Stair rOd. 
Rotary en�ine, C. B. Renson . . . . . . . . . . . . . . . . . . . . . . . 610.700 
Rotary engine. A. A. & E. Wi.e . . . . . . . . . . . . . . . . . . . . 610.78.1 
Sad iron heating deVICe. F. W. Newton . . . . . . . . . . . .  610.823 
Sand box. 1'. J. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.590 
Sasb fa.tener. F. V. Greene . . . . . . . . . . . . . . . . . . . . . . . .  610.73� 
Sa.b bolder. R. H. F·eun . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.805 
Sasb lock. J. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.6!l9 
Sawmill carriage. N. Sbaw. . . . . . . . . . . . . . . . . . . . . . . .  610.565 

s
ca

��ofI�� :�\M�:. W���. ������: . .  ���� .��.I�� 610.766 
s
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� lj!��;,���.���.�,. �.t.�.: .����.I:��� .���I.
C
� .���: .�: 610.617 

Screw macbine die bead, W. Moman . . . . . . . . . . . . . .  61O,6a2 
Senmlnl': macblne. sbeet metal. E. Norton . . . . . . . .  610.51>8 
���:i

a
!
o
.,'ial �:�:''1f.

n
r��::I���.���: . . . . . . . . . . . . . . .  610.57' 

!'hockinll device. E. R. Powell . . . . . . . . . . . . . . . . . . . . . . 6\0.637 
Sifter. dust tillbt ash. A. McKay .. . . . . . . . . . . . . . . . . . .  6\0.635 
Signnl. �'. Dutcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.672 
!'Ikein bolder . •  llk. J. W. Gleason . . . . . . . . . . . . . . . . . . .  610.859 
Skirt ed�e protector, dress. A. M. Weber . . . . . . . . . .  610,780. 
8meltinll furnace. ore. H. Kaemmerling . . . . . . . . . . .  610 .5-&0 
Smokln" pipe. J. Billelow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.597 
Spectacle frame temple. S. E. Hirst . . . . . . . . . . . . . . . .  610.875 
Speed and distance Indicator ·and recorder for 

velocipedes. etc., F. J. Wloi) . . . .  :-. . . . . . . . . . . . . . . 610.782 
Spindles. apparatus for applying cop tube. to. E. 

Herzog . . . . . . . . . . . . . . . . . . . . . . . . .  ; . ,  . . . . . . . . . . . . . . . . .  610.005 
Splnnlnll machine twi.t Indicator. Meat. & Dean 610.552 
Spout. dumplnll. M. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . .  610.690 

�f.:!��j.. ��:uB�����r.���.:,giIlR:�la;,u'll:.���: . . . .  610.6.Xl 

Strong and true. Best reversible 
jaw. - ea.lly rever.eu. Made of 
ste�l, case hardened. No strain 
on tbe scrt'ws. Upper section of 
jaw may be left o!l' and chUCk 
used for cutting stock. 
Greater capacity than any other 
cbuck. Can be IItted with Inter­
cbangeable jaw •• 

S K I N N E R  C H U C K  CO. 
New Britai n,  Conn. 

F I N E  
;;rri'r����J if���'i'::�f. Tira':.� 
Machine with two .peed counter. 
���

n
:���ogl

e
�':ff .

• �rr�.::rf� 
talI:e same size chucks and other 
attachments as lit mouth of bench 
lathe .plndle. Traverse movement 
of table 7 Inches. Fuller de.crlp­tion In free Illu.trated booklet. 

The I'ratt &; Whitney Co , lIartfnrd, Conn. 
" K I N C "  

6asolint EngintS 
No Oil Caps. Exhan8ts 
Undel' Watel'. Noi8ele88. 

COM PLETE LAUNCH ES, YACHTS, 
and WORKING BOATS. 

THE CHAR LES B. KING CO. , Detroit, Mich. 
" WOLVER I N E  . .  

GAS & GASOLINE ENG INES 
STATIONARY AND MAR I N E .  

The " WO'lverine " i8 the only revers­
ible marine g"" engine on tbe market. It I. tbe IIgbte.t engine for It. power' l Requires no licensed engineer. Ab­
.olutely safe. .M anufactured by 

W O LVERINE MOTOR WORKS, 
12 H u ron St., G rand Rapids, Mich. 

M I ETZ Ie. W E I S S  KEROSE N E  

ENG INE 
�':,.::.�st At�Y8:::1��� 
reliable. Run. Wlt� common 
!:.":8��

n
�ate�:de

'r'� tr�� 
and European countrle •• 
1 28· 1 32 Mott St. ,  New York 

THE ELECTRIC HEATER.-A VALU-
able paper, with working drawing. of varlou. form. of 
the electrical beater., Including electric .olderlng Iron 
electriC pad for the .Ick. etc. 6 illustrations. SCIEN­TIFIC AMERICAN SUPPLEM >:NT 1 1 1 2. Price 10 cent •. For sale by Munn:& Co. and all newsdealer •• 

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O T O RS B AC K U S  WA1 E. R  MOTO R co N E.WA R K  N J U S A 

How to Build 

Swiss YJOIet Shaving Cream. 50 eta. 
Jersey Crea .. (loilet) Seep. 15 eta. 
Willia .. s' Shaving Seep (Barbers'). 6 Round Cake., 
J: Ib.t4QC. Exquisite also for toilet.. Trial cake for 2C. stamp. 

T H E J . B  W I L L I A M "  (0 . 
G L A , T O N K U RY CO N N  

I ... l , \ � " I ,  L 

Tbis beats Winrt. Stewn. or Horse 
Power. We oner tbe WEBSTER � actual bor.e power 

GAS E NGINE 
for ft1liO, Ie ... I� dl.coont for ca.h. 
�fu��.���t::i���!ic;.'t��J'I��. o�uIM 
��

e
���()�gt';;���� 

m
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�
I
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Made for Ga. or Ga.olln�. Al.o Hori­
zontal Engines. 4 to SO borse power. 

..- Write for Special Catalogue. 
CO . . 1 0 74 West 1 5th St . ,  C H I CAGO 

38-D Dey Street. New York City. 

6EO.H.6ERE 
FI N E  CA . ... 
OPE. LAUNCH 
SU\.U.lICMMt.S.t.ulAP. .. 

M O N I T O R  .AS ---------------------
SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. Thl. " bnllt-up " laboratory 
balance will we�!t

_
�p to one �und and will turn with a ���c;.r �!re:r"":k�J��' th:��:

l
�t'i.o'l:� a�� Ir:.�� 

work a. well as a $125 balance. The article Is accom-
�:::� �lt�:t;�::. w�����e,�:i��':.t·��:�

n
fn 'S�1��� TIFICI AMERtCAN SUPPLEMENT. No. 1 1 84. Prlce l0 

cent •. For .ale by MUNN & Co . • 381 Broadway, New 
York City. or any book.eller or new.dealer. 

Buy TeJepho 
THAT ARE G O O D--NOT ..  CH EAP THINGS." 

Tbe dllrerence In cost Is little. We I':uarantee o::a1�ff�::sb;Dp�r:::�'�:.o�u�u���s 
tee and In.trutqent. are hoth arood. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0-2 5 4 South C l i nton St • • Ch icago. 

Larg",t Manufactur .... of Telephones 
exclusivelll in the United St<Jtes. 

A BU N C H  O F  K EYS""'; 
will not 

�
et lost or be left In 

���O�rtbO�!:
s
��

n
tl}:�l�� 

cbaln8. Hold. IIrm and doe. 
not tear the cloth. With .teel 
cbaln. By mall for 10 cents. 
Aluminum or pbospbor bronze =0 25 cent •. Otbernseful noveltle. 
made wltb Impl'oved Wa8h-
hUl'ne Patent Fa8tenel'8, 

..,..,... described in an ilIu •. bock. 
let, you can have for the a.ldng. 

American Rinar Co .. Box P, Watel'hnl'Y, ConDo 

� TE 'L ES C O P E S , - . �. . C A T A L O G U '  ·,WiI� w. &  D. M O  G [ Y.  
. B A Y O N N E  C I T Y N ,) 

a H ome,.-"--.� 
1'ho.e mtendlng to build will lind the Very be.t practical .ug­

ge.tlon. and example. of Modern Arcbltecture In the band.ome ... 
Architectural lIagazine ever publl.bed 

"The Scientific American 
Building Edition . "  

Eacb number I. illustrated with a Colored plate dnd numerous 
bandsome enllravlng. made direct from photogTaphs OJ buUtUwp. 
together witb interior views, door plans, description, cost, 10C8TjOn... 
owners' and architects' names and addresses. Tbe Illustrations 
include seashore. southern. colonial and city residences, churcbes, 
school •• public building., .tabl ••. carriage bou.e •. etc. 

All who contemplate buUd1.nv, or ImprovlDJZ bomes or structures 
of any kind. have In ·tbis hand.ome work an almo.t endle •• series 01 

tbe latest and best examples from .. hlcb to make .electlon •• tbn • •  avlng time and money. 
PUBLtSHED M·ONTHLY. SUBSC R I �TIONS $2. 50 A Y EAR.  S , NGLE COPtES 25 C E NTB. 

Semi-Annual Bound Vol u mes, $2 .00 each. Yearly Bound Vol u mes, $3.50 each. receipt of 25 cents by 
MONTGOMERY & CO. 

lN lPUcea sen.. lie. Yull.. 
Stair rod, E. E. KuU: . . . . . . . . . . . . • . . . . . • . . . • . . . • • • . . . .  610,r.u 
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